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avtorisagan 
 

sarkinigzo sadgurebze matareblebis usafrTxod moZraobis organizeba dRes 

warmoudgenelia avtomatikisa da telemeqanikis saTanado sistemebisa da mowyobilobebis 

gamoyenebis gareSe. aRniSnulidan gamomdinare maTi daproeqtebis, danergvis, momsaxurebisa 

da ganviTarebisaTvis saWiro maRalkvalificiuri specialistebis momzadeba sarkinigzo 

transportis maRalmwarmoeblurad funqcionirebisaTvis saWiro saxelmwifoebrivi 

amocanaa. am amocanis gadaWrisaTvis metad mniSvnelovania Tanamedrove moTxovnebis 

Sesabamisad Sedgenili saTanado saswavlo literaturis arseboba, romelSic student 

axalgazrdobasa da warmoebaSi dasaqmebul dainteresebul pirebs SeeZlebaT naTeli 

warmodgena SeeqmnaT msoflios mowinave qveynebSi moqmed avtomatikisa da telemeqanikis 

sasadguro sistemebisa da maTi Semdgomi ganviTarebisaTvis gadasaWreli problemebis 

Sesaxeb.   

Cven mier rusulidan naTargmni da 1984 wels gamocemuli saxelmZRvanelo [6] farTo 

masebisaTvis ukve Znelad xelmisawvdom bibliografiul iSviaTobad gadaiqca da, garda 

amisa, igi ukve aSkarad ver pasuxobs Tanamedrove saxelmZRvanelosadmi wayenebul 

moTxovnebs. kerZod masSi: 

  ganxilulia mxolod gasuli saukunis 60-ian wlebSi damuSavebuli releuri 

sistemebi da uyuradRebodaa datovebuli momdevno periodSi damuSavebuli rogorc 

releuri, aseve mikropocesoruli sistemebi;  

 mTeli yuradReba gadatanilia sabWoTa kavSirSi damuSavebuli sistemebisa da 

mowyobilobebis Seswavlaze da TiTqmis araferia naTqvami msoflios mowinave qveynebSi 

(germaniaSi, safrangeTSi, iaponiaSi, amerikis SeerTebul StatebSi da a.S.) analogiuri 

obieqtebis damuSavebis sferoSi miRweul warmatebebze; 

 ganxiluli ar aris gasuli saukunis bolo wlebSi damuSavebuli tonaluri 

sixSiris cvladi denis sarelso wredebi, romlebic dRes masobrivad inergeba 

saqarTvelos sarkinigzo sadgurebSi; 

 mocemuli ar aris maRalCqarosnul rkinigzebze sarkinigzo avtomatikis savele  

mowyobilobebis ganTavsebis Taviseburebebi da a.S. 

zemoT CamoTvlili da mTeli rigi sxva naklovanebebis aRmofxvrisa da qarTveli 

axalgazrdobisaTvis Tanamedrove doneze Sedgenili saxelmZRvanelos Seqmnis survili 

iyo is ZiriTadi motivi, romelic mZlavr impulss maZlevda mocemul naSromze 

muSaobisas. igi warmoadgens pirvel originalur qarTul saxelmZRvanelos da ueWvelia 

ar iqneba dazRveuli calkeuli Secdomebisagan; miuxedavad amisa, arsebuli problemebis 

Tundac nawilobrivad gadaWris SemTxvevaSic ki dasaxul mizans miRweulad CavTvli. 

sarkinigzo avtomatikisa da telemeqanikis sistemebis agebisaTvis gamoyenebuli 

saelemento bazis cvlileba warmoadgens aRniSnuli sistemebis ganviTarebis etapebis 

cvlilebis mizezs. dReisaTvis SeiZleba gamovyoT sarkinigzo avtomatikisa da 

telemeqanikis sistemebis ganviTarebis Semdegi oTxi etapi: 

 I etapi (1870 – 1930 wlebi), rodesac saelemento bazad meqanikuri mowyobilobebi 

gamoiyeneboda; am periodSi damuSavda da sarkinigzo sadgurebze dainerga avtomatikisa 

“swavleba, ukidures SemTxvevaSi umaRles doneze, da kvle- 

viTi muSaoba warmoadgenen myari naTesauri kavSirebiT gadajaW- 

vul or metoqe Zmas, romelTa Soris arsebobs Taviseburi idumaleba 

da  mudmivi  antagonizmi: kvleva uciloblad  gulisxmobs  mudmiv 

daukmayofileblobas, xolo swavleba,  piriqiT miiswrafvis uSfoT- 

foTveli guldajerebulobisaken.” 
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da telemeqanikis meqanikuri da eleqtromeqanikuri sistemebi; saqarTvelos sarkinigzo 

sadgurebSi aseTi sistemebi dRes ar funqcionirebs;  

 II etapi (1930 – 1960 wlebi), romlis drosac saelemento bazad gamoyenebuli iqna 

eleqtromagnituri releebi; maT bazaze damuSavebuli releuri sistemebi dResac 

warmoadgens sarkinigzo sadgurebze yvelaze masobrivad gavrcelebul sistemebs; 

 III etapi (1960 – 1980 wlebi), romlis drosac cdilobdnen ZiriTad saelemento 

bazad gamoeyenebinaT 1948 wels gamogonebuli tranzistoruli elementebi; gasuli 

saukunis 70-ian wlebSi integraluri sqemebis gamoCenis Semdeg aRniSnuli saelemento 

baza moralurad moZvelda da amitom misi gamoyenebiT agebuli sistemebi sarkinigzo 

sadgurebSi masobrivad ver gavrcelda;   

 IV etapi (1980 wlidan dRemde), romlis drosac saelemento bazad mikroprocesor- 

uli mowyobilobebi iqna SerCeuli. damuSavebuli iqna da mraval sadgurze dainerga 

mikroprocesoruli da kompiuteruli sistemebi; aseTi sistemebis damuSavebisa da 

sadgurebze maTi danergvis procesi dResac grZeldeba. 

praqtikam daamtkica, rom avtomatikisa da telemeqanikis tradiciul sasadguro 

sistemebs gaaCnia Zalian maRali (80 wlamde) xangamZleoba [47]. amitom rkinigzebze 

maRali ar aris axali sistemebis danergvis tempebi. aRniSnul tempebs kidev ufro 

anelebs mikroeleqtruli sistemebis usafrTxoebis problemebis gadaWrasTan 

dakavSirebuli siZneleebi. amis gamo msoflios rkinigzebze dResac gverdigverd 

funqcionirebs avtomatikisa da telemeqanikis sxvadasxva Taobisa da modifikaciis 

sistemebi. magaliTad, SveicariaSi am saukunis dasawyisisaTvis muSaobda 163 meqanikuri, 
260 eleqtromeqanikuri, 413 releuri da mxolod 1 mikroprocesoruli centralizacia 

[29]. analogiuri mdgomareobaa sxva qveynebSic, sadac dominirebuli adgili dResac 

releur sistemebs ukavia; rac Seexeba saqarTvelos rkinigzas, misi yvela sadguri dRes 

mxolod releuri centralizacis sistemebiTaa aRWurvili. 

 grZelvadiani prognozirebis Tanaxmad sarkinigzo sadgurebze mimdinare saukunis 

bolomde iqneba SenarCunebuli releuri sistemebi. aRniSnulidan gamomdinare mocemul 

saxelmZRvaneloSi mikroprocesoruli sistemebis agebisa da funqcionirebis Tavisebure- 

bebis detalur ganxilvasTan erTad sakmaod didi adgili releuri sistemebis agebis 

principebis Seswavlasac aqvs daTmobili.  

sasiamovno movaleobad vTvli madloba vuTxra: 

 baton Tengiz iaSvils – “saqarTvelos rkinigzis” scb-s departamentis signaliza- 

ciis ganyofilebis ufross - mocemul saxelmZRvaneloze muSaobis periodSi misgan miRe- 

buli konsultaciebisaTvis; 

 baton givi saginaSvils – Tbilisis metropolitenis signalizaciisa da kavSirgabmu- 

lobis samsaxuris ufrossa da aRniSnuli samsaxuris mTel koleqtivs - droulad 

gaweuli im uangaro daxmarebisaTvis, romlis gareSe SeuZlebeli iqneboda memuSava 

mocemul saxelmZRvaneloze.     

dasasrul aRvniSnav, rom siamovnebiT miviReb saxelmZRvanelos gaumjobesebisaken 

mimarTul TiToeul SeniSvnasa da rCevas.  
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T a v i   1 

zogadi cnobebi sarkinigzo avtomatikisa da 

telemeqanikis sasadguro sistemebis Sesaxeb  

da maTi funqcionirebis saeqspluatacio 

safuZvlebi 

 

1.1. zogadi cnobebi sarkinigzo 

sadgurebis Sesaxeb 

               

         sarkinigzo xazebis erT-erT umniSvnelovanes struqturul elementebs war-  

        moadgens gamyofi punqtebi, romlebic aRniSnul xazebs calkeul blok-

ubnebad da gadasarbenebad hyofs. saliandago ganviTarebis arseboba-ararsebobis niSnis 

mixedviT erTmaneTisagan ganasxvaveben ori saxis gamyof punqtebs, romlebsac pirobiTad 

A da  B  tipis gamyofi punqtebi vuwodoT. A tipis gamyof punqtebad CavTvaloT 

saliandago ganviTarebis armqone punqtebi, xolo B tipis punqtebad iseTi punqtebi, 

romlebsac gaaCnia saliandago ganviTarebebi. A tipis gamyof punqtebs miekuTvneba 

avtoblokirebis gasavleli SuqniSnebi, saliandago postebi da maCveneblebi “blok-ubnis 

sazRvari” (es ukanasknelebi avtomaturi salokomotivo signalizaciis dros 

signalizaciis damoukidebel saSualebadaa gamoyenebuli); B tipis gamyofi punqtebia 

asaqcevebi, gasaswrebi punqtebi da sadgurebi.      

               

         asaqcevi (Crossing point; Разъезд) ewodeba erTliandagian sarkinigzo xazebze ar-  

         sebul gamyof punqts, romelic gankuTvnilia matareblebis gadajvaredinebi- 

sa da gaswrebisaTvis. 

gadajvaredineba ewodeba erTliandagian xazebze Semxvedri (luwi da kenti nomris 

mqone) matareblebis gatarebas; gaswreba ewodeba gamyof punqtze mosuli 

matareblisaTvis ufro swrafi matareblis gadaswrebas; gasaswreb matarebels 

Cveulebriv warmoadgens satvirTo matarebeli, xolo gamswreb matarebels – samgzavro 

matarebeli. 

asaqcevis saliandago ganviTareba damokidebulia ubanze moZraobis zomebze da garda 

mTavari liandagisa igi Seicavs erTidan samamde misaReb-gasazavn liandags. asaqcevebze 

Cveulebriv arsebobs sadguris morigis nagebobasTan SeTavsebuli sasadgure Senoba, 

mgzavrebis Casxdoma-gadmosxmisaTvis gankuTvnili baqnebi, romlebsac gaaCnia saqveiTo 

gadasasvlelebi, scb-sa da kavSirgabmulobis mowyobilobebi, saisro postebi.  

matarebelTa gadajvaredinebisa da gaswrebis operaciebis garda asaqcevebze xdeba 

mgzavrebis Casxdoma da gadmosxdoma, xolo zogierT SemTxvevaSi - mcire raodenobis 

nayari tvirTis CatvirTva-gadmotvirTva. aseT SemTxvevebSi vagonebis dasatvirTad an 

gansatvirTvelad saWiro sagadazido dokumentebis gaformeba xdeba mezobel sayrden 

sadgurze. 

misaReb-gasagzavni liandagebis ganlagebaze damokidebulebiT matareblebis 

gadajvaredinebisaTvis arsebobs Semdegi sami tipis asaqcevi: 

 ganivi asaqcevi, romelic Seicavs daaxloebiT erTnairi sigrZeebis mqone 

urTierTparalelur liandagebs, romlebic erTmaneTs erwymis asaqcevis sazRvrebTan; 

 gaswvrivi asaqcevi, romelzedac misaReb-gasagzavni liandagebi matarebelTa 

moZraobis Semxvedradaa daZruli, ris Sedegadac asaqcevi sigrZezea gaWimuli; 

 naxevradgaswvrivi asaqcevi, romelzedac misaReb-gasagzavni liandagebi Sereuladaa 

ganlagebuli. aseTi asaqcevebi gamoiyeneba damatebiTi satvirTav-gansatvirTveli frontis 

organizebisaTvis, agreTve mTavar liandagebze matareblebis gaCerebisas mgzavrebis 

moxerxebulad Casxdoma-gadmosxdomis organizebisaTvis.  

ganivi asaqcevebis Rirsebebia mcire sigrZis sasadgure baqnis arseboba, kompaqturi 
marTvisa da yvela liandagis gaupirovneblobis (nebismier liandagze rogorc kenti, 

aseve luwi matareblis miRebis) SesaZlebloba; ganivi asaqcevebis naklia – matarebelTa 
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gauCerebeli gadajvaredinebis SeuZlebloba. saqarTvelos rkinigzaze, rogorc wesi, 

ganivi asaqcevebia gamoyenebuli. 

gaswvrivi da naxevradgaswvrivi asaqcevebis naklia isruli gadamyvanebis ganwerteba, 

rac arTulebs maT xeliT marTvas. 

gaswvrivad ganlagebuli misaReb-gasagzavni liandagebis mqone asaqcevi gamoiyeneba im 

xazebze, romlebzedac uaxloes momavalSi gaTvaliswinebulia meore mTavari liandagis 

ageba an romlebzedac moZraobs grZeli da SeerTebuli matareblebi. 

               

           gasaswrebi punqti (Passing track; Обгонный пункт) ewodeba orliandagian 

         ubanze arsebul saliandago ganviTarebis mqone umartives gamyof punqts. 

gasaswreb punqtebzec gaiTvaliswineba mgzavrebis Casxdoma-gadmosxdoma. garda mTavari da 

gadasaswrebi liandagebisa, aRniSnul gamyof punqtebze arsebobs gadasaswrebi punqtis 

morigis Senoba, samgzavro baqnebi (mgzavrebis Casxdoma-gadmosxdomis arsebobis 

SemTxvevaSi), scb-sa da kavSirgabmulobis mowyobilobebi.    

 orliandagian xazebad erTliandagiani xazebis gadakeTebisas asaqcevebs Cveulebrivad 

xuraven da maT gardaqmnian gasaCerebel, gasaswreb punqtebad, an saSualedo sadgurebad 
(Intermediate stastion; Промежуточная станция).  

               

           sarkinigzo sadguri (Railway station; Train station; Железнодорожная станция;)             
         ewodeba sarkinigzo xazebze arsebul iseT gamyof punqts, romelsac gaaCnia 

matareblebis miRebis, gagzavnis, gadajvaredinebisa da gadaswrebisaTvis aucilebeli 

saliandago ganviTareba da Semdegi aucilebeli elementebi:  

 saliandago meurneoba, romelic Sedgeba, rogorc wesi, parkebad gaerTianebuli 

sarkinigzo liandagebisagan; rogorc parkebs, aseve liandagebs SeiZleba hqondes 

garkveuli specifikacia (magaliTad, maxarisxebeli parki, misaReb-gasagzavni parki, 

mTavari da gverdiTi liandagi da a.S.);  

 satvirTo meurneoba, romelic gankuTvnilia satvirTo operaciebis Casatareblad; 

igi moicavs satvirTav-gadmosatvirTav liandagebs, terminalebs, sawyobebs, maxarisxebel 

sadgurebs da a.S. 

 signalizaciisa da centralizaciis sistemebi, romlebic gankuTvnilia isrebisa da 

SuqniSnebis meSveobiT matarebelTa moZraobis regulirebisaTvis. gancalkevebul sistemas 

warmoadgens gorakis avtomaturi centralizacia, romelic gankuTvnilia maxarisxebel 

sadgurebSi (an parkebSi) arsebul maxarisxebel gorakze Semadgenlobebis daSlisa da 

axali Semadgenlobis Sedgenis procesis marTvisaTvis; 

 sasadguro Senoba (vagzali), samgzavro baqnebi (peronebi).  
rkinigzis sadgurs gaaCnia funqcionirebis sakuTari mizani da amocana. rkinigzis 

sadguris  funqcionirebis mizania tvirTebis, bargebis gadazidvisa da mgzavrebis 

gadayvanis uzrunvelyofa, xolo funqcionirebis amocanaa – dasaxuli miznis miRweva 

ekonomikuri meTodebis gamoyenebiT:  warmoebisa da danaxarjebis biujetis (gegmis) 

Sesruleba. 

rkinigzis sadguris muSaobisadmi wayenebuli ZiriTadi moTxovnebia: uzrunvelyos  

 matareblebis moZraobisa da samanevro samuSaoebis usafrTxoeba; 

 rkinigzis TanamSromlebisa da mgzavrebis usafrTxoeba; 

 tvirTebisa da moZravi Semadgenlobis daculoba; 

 garemos usafrTxoeba da xanZarsawinaaRmdego wesebis dacva; 

 antiteroristuli RonisZiebebis Sesruleba; 

 mgzavrebis kulturuli momsaxureba da sadguris TanamSromlebis Sromis 

komfortuli pirobebi. 

rkinigzis sadguris ZiriTadi funqciebia: 

 moZraobis grafikis Sesabamisad matarebelTa miReba, gagzavna, gatareba da 

specialuri davalebis Sesabamisad gadazidvebis uzrunvelyofa satvirTavi resursebis 

gamoyenebiT; 
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 gadazidvebisaTvis tvirTebis miReba, maTi CatvirTva, gadmotvirTva, gacema da gada- 

zidvebis organizebisaTvis saWiro dokumentebis gaformeba; dadebuli xelSekrulebis 

Sesabamisad arasaerTo gamoyenebis liandagebis momsaxureba; 

 dadgenili gegmis Sesabamisad satvirTo matareblebis formireba da daSla; 

  samgzavro da safosto-sabargo matareblebTan muSaobis organizacia;  

 momsaxurebis gaweva dadebul xelSekrulebaTa Sesabamisad, maT Soris gadamzidav 

organizaciebTan da kompania-operatorebTan erTad; saerTo gamoyenebis liandagebze  

sawarmoo saqmianobisaTvis saTanado pirobebis Seqmna; 

 sadgurze arsebuli teqnikuri saSualebebisa da mowyobilobebis mdgradi muSaobis, 

agreTve Senobebisa da nagebobebis Senaxvis pirobebis dacvis kontroli; 

 rkinigzis sainformacio-gamoTvliT centrSi yvela saWiro (rkinigzis sadgurze 

matareblebTan da vagonebTan Catarebuli operaciebis Sesaxeb, agreTve adgilobrivi 

pirobebiT gansazRvruli sxva) informaciis gadacema da aRniSnuli centridan maTi 

miReba;  

 matarebelTa moZraobis usafrTxoebis, sadguris muSakebis Sromis dacvis, teqnikuri 

swavlebisa da profesiuli momzadebis amaRlebis gegmebisa da RonisZiebebis damuSaveba 

da Sesruleba; 

 gadasazidi tvirTebisa da moZravi Semadgenlobis daculobis uzrunvelsayofi, 

sadguris muSaobis raodenobiTi da Tvisobrivi maCveneblebis gasaumjobesebeli 

RonisZiebebis damuSaveba da Sesruleba; 

 teqnikur-gamwesrigebeli aqtis, misi saWiro damatebebisa da sadguris muSaobis 

teqnologiuri procesis damuSaveba; 

 sadguris muSaobis Sesaxeb aRricxvisa da angariSgebis dadgenili wesiT Catareba; 

 zamTris pirobebSi samuSaod gadazidvebis meurneobisa da sadguris muSakebis 

momzadeba; 

 sxva funqciebi, romlebsac muSaobis xasiaTis Sesabamisad gansazRvravs sadguris 

daniSnuleba.  

muSaobis teqnologiisadmi wayenebul moTxovnebze damokidebulebiT sarkinigzo 

sadgurze sruldeba teqnikuri, satvirTo, komerciuli da samgzavro operaciebi. 

teqnikur operaciebs miekuTvneba: 

 nebismieri kategoriis matarebelTa miReba, gagzavna, gadaswreba, gadajvaredineba da 

gatareba; 

 samanevro muSaoba (vagonebis mibma/moxsna, miwodeba/aReba da a.S.); 

 mocemuli sarkinigzo sadgurisaTvis Sedgenili formirebis gegmis Sesabamisad 

matarebelTa Sedgena da daSla; 

 matarebelTa Semadgenlobebis teqnikuri momsaxureba da vagonebis gamovlenili 

uwesivrobebis aRmofxvra; 

 lokomotivebisa da salokomotivo brigadebis Secvla; 

 vagonebis garecxva/orTqlSi gatareba, ekipireba da dasatvirTad maTi gamzadeba. 

satvirTo operaciebs miekuTvneba vagonebis daxarisxeba,  datvirTva, gantvirTva da 
konkretuli tvirTis gadasazidad maTi momzadeba. 

komerciul operaciebs miekuTvneba: 

 tvirTebis gadasazidad miReba, awonva, Senaxva, gacema da gadamisamarTeba; 

 gadazidvebis organizebisaTvis saWiro dokumentebis gaformeba; 

 matarebelTa Semadgenlobebis sakomercio daTvaliereba da aRmoCenili 

uwesivrobebis aRmofxvra; 

 vagonebis daplombva; 

 satransporto-saeqspedicio momsaxureba. 

samgzavro operaciebs miekuTvneba: 

 mgzavrebis momsaxureba; 

 bargisa da fostis miReba da gacema; maTi CatvirTva da gadmotvirTva. 

samgzavro teqnikur operaciebs miekuTvneba: 
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 samgzavro Semadgenlobebis momsaxureba da ekipireba; 

 samgzavro vagonebis gadayeneba; 

 samgzavro vagonebis SekeTeba; 

 samgzavro Semadgenlobebis (vagonebis) samanevro gadaadgileba. 

Sesasrulebeli operaciebis moculobebsa da prioritetebs Soris arsebul Tanafar- 

dobaze damokidebulebiT rkinigzis sammarTvelo adgens  TiToeul sadgurze Sesasrule- 

bel samuSaoTa xasiaTs; es saWiroa saTanado teqnologiuri procesebiT, sainformacio  

teqnologiebiTa da marTvis avtomatizebuli sistemebiT sadgurebis uzrunvelsayofad.    

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          nax. 1.1. sarkinigzo sadgurebis klasifikacia [37]  

                

         sadgurebis klasifikacia xdeba specialuri niSnebis mixedviT (nax. 1.1 [37]),            

        kerZod: 

 muSaobis xasiaTis mixedviT ganasxvaveben  saSualedo, saubno, maxarisxebel, 

satvirTo, samgzavro da teqnikur sadgurebs;  

 misadgomi liandagebis raodenobis mixedviT ganasxvaveben erTliandagiani xazis, 

orliandagiani xazisa da sakvanZo (orze meti misadgomis mqone) sadgurebs;  

  5        

1 

  უ კ ლ ა ს ო 

  I   კ ლ ა ს ი ს 

 II   კ ლ ა ს ი ს 

III  კ ლ ა ს ი s 

s ს 

IV  კ ლ ა ს ი ს 

 V  კ ლ ა ს ი  ს 

                                    ს  ა  რ  კ  ი  ნ ი  გ  ზ  ო           ს  ა  დ  გ  უ  რ  ე  ბ  ი    

მუშაობის ხასია- 
თის მიხედვით 

საშუალედო 

   ს ა უ ბ ნ ო 

    მახარისხე- 

       ბელი 

   სატვირთო 

   სამგზავრო 

  ტექნიკური 

მისადგომი ლიანდ- 
აგების რაოდენობის 
  მ ი ხ ე დ ვ ი თ 

ერთლიანდაგიანი 

      ხ ა ზ ე ბ ი ს 

 ორლიანდაგიანი 

       ხ ა ზ ე ბ ი ს  

 

      ს ა კ ვ ა ნ ძ ო 

მუშაობის მოცულ- 
 ობის მიხედვით 

  ლოკომოტივების 
მ ო მ ს ა ხ უ რ ე ბ ი ს 
    მ ი ხ ე დ ვ ი თ 

 ძ  ი  რ  ი  თ  ა  დ  ი 

     დ  ე  პ  ო  თ  ი 

 ლოკომოტივების 

  მოსაბრუნებელი 

  პ უ ნ ქ ტ ე ბ ი თ 

   ბ რ ი გ ა დ ე ბ ი ს 

     შ  ე  ც  ვ  ლ ი  ს 

    პ უ ნ ქ ტ ე ბ ი თ 

 

პარკების განლაგე- 
  ბის  მიხედვით 
 

     გ ა ნ ი ვ ი 

   განლაგების 

   გ რ ძ ი ვ ი 

   განლაგების 

ნახევრადგრძივი 

 გ ა ნ ლ ა გ ე ბ ი ს 

  მიმდევრობითი 

 გ ა ნ ლ ა გ ე ბ ი ს 

მოძრავი შემადგენლო- 
   ბის მომსახურების  
   მ  ი  ხ  ე  დ  ვ  ი  თ 

      ს  ა  ვ  ა  გ  ო ნ  ო 

        დ  ე  პ  ო  თ  ი 

    ვაგონშემკეთებელი 

        პ უ  ნ  ქ  ტ  ი  თ 

მოუხსნელად   შეკეთებ- 

       ის   პ უ ნ ქ ტ ი თ 

    წევის    სახის 
  მ ი ხ ე დ ვ ი თ 

  ავტონომიური 

   წ  ე  ვ  ი  ა  ნ  ი 

 მუდმივი დენის 

 ე ლ წ ე ვ ი ა ნ ი 

ცვლადი დენის 

ე ლ წ ე ვ ი ა ნ ი 

წევის სახეთა შე- 

  პირაპირების  

 ს ა დ გ უ რ ე ბ ი 
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 muSaobis moculobis mixedviT ganasxvaveben uklaso, I, II, III, IV da V klasis 

sadgurebs; 

 lokomotivebis momsaxurebis mixedviT ganasxvaveben ZiriTadi depos, lokomotivebis 

mobrunebis punqtisa da brigadebis Secvlis punqtis mqone sadgurebs;  

 parkebis ganlagebis (saliandago ganviTarebis)  mixedviT ganasxvaveben ganivi, grZivi, 

naxevradgrZivi da mimdevrobiTi gaviTarebis sadgurebs; 

 moZravi Semadgenlobis momsaxurebis mixedviT ganasxvaveben savagono depos, 

vagonSemkeTebeli punqtisa da mouxsnelad vagonebis SemkeTebeli punqtis mqone 

sadgurebs; 

 ubanze gamoyenebuli wevis saxis mixedviT ganasxvaveben avtonomiur, mudmivi denis 

wevian, cvladi denis wevian sadgurebad da sxvadasxva eleqtruli denebis wevaTa 

Sepirapirebis sadgurebs. 

mokled ganvixiloT zogierTi saxis sarkinigzo sadgurebi. 

 saSualedo sadgurze (Intermediate stastion; Промежуточная станция)  ZiriTadad xorcieldeba 

matareblebis gatareba, muSaoba nakreb matareblebTan, agreTve samgzavro da satvirTo 

operaciebi. ganasxvaveben ganivad da gaswvrivad ganlagebuli parkebis mqone saSualedo 

sadgurebs. saqarTvelos rkinigzaze, rogorc wesi, gamoiyeneba  ganivad ganlagebuli 

parkebis mqone saSualedo sadgurebi (ixileT naxazebi 1.16 da 1.17 naxazebi). saSualedo 

sadgurze, romelic emsaxureba samrewvelo dawesebulebas, SeiZleba moxdes 

Semadgenlobebis an vagonTa jgufebis formireba; saSualedo (zonuri) sadgurebi 

warmoadgens sagareubno matareblebis mosabrunebel punqtebs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.1.2. saubno sadguris zogadi sqema 
 

 

 

 saubno sadgurze (Multiple junction, Участковая станция) xdeba satranzito matareblebis 

momsaxureba, lokomotivebis an salokomotivo brigadebis Secvla, nakrebi matareblebis 

formireba an daSla, samgzavro da satvirTo operaciebi; aseT sadgurebSi SeiZleba 

moxdes mudmivi da cvladi denebis Sepirapirebac. saubno sadguris zogadi sqema 

naCvenebia 1.2 naxazze; rogorc naxazidan Cans, aRniSnul sadgurSi matareblebis 

misaRebad da gasagzavnad arsebobs; 

B C 

A 
g 
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a) A - misaReb-gasagzavni parki (Receiving-departure yard; приемно-отправочный парк); 

b) g – matarebelTa saformirebeli goraki; 

g) B – maxarisxebeli parki (Sorting yard;  Сортировочный парк); 
d) C – satvirTo ezo (Freight yard; Грузовой двор); 

ubnis msxvil sadgurebSi ganTavsebulia agreTve salokomotivo da savagono depoebi, 

vagonebis teqnikuri momsaxurebis punqtebi da a.S. 

 maxarisxebeli sadguris (Marshailing yard; Сортировочная станция)  ZiriTadi funqciaa 

daniSnulebis mixedviT vagonebis daxarisxeba da am vagonebisagan nebismieri kategoriis 

matareblebis formireba (formirebis gegmis mixedviT), matareblebis momzadeba rogorc 

teqnikurad, aseve komerciulad, agreTve satranzito matareblebis gadaumuSaveblad, an 

nawilobrivad gadamuSavebis Semdeg gatareba, vagonebis SekeTeba, lokomotiveebisa da 

salokomotivo brigadebis Secvla, satransporto operaciebis Sesruleba da a.S. 

maxarisxebeli sadguri aigeba mniSvnelovani tvirTnakadebis warmoqmnisa da gaqrobis 

raionSi, agreTve rkinigzebis gadakveTis punqtebSi; 

 satvirTo sadgurebs (Freight terminal, Грузовая станция) miekuTvneba iseTi sadgurebi, 

romlebSic satvirTo operaciebis moculoba gacilebiT metia, vidre sxva saxis 

samuSaoTa moculobebi; aq xdeba satvirTo matareblebis miReba rogorc dasatvirTavad, 

ase gansatvirTavad; maTi gagzavna, formireba; daSla, vagonebis miwodeba satvirTav-

gasatvirTav liandagebze, misasvleli liandagebis momsaxureba. 

 samgzavro sadgurebis (Passenger terminal; Пассажирская станция) ganTavseba xdeba did 

qalaqebSi; isini gankuTvnilia mgzavrebis gadayvanasTan dakavSirebuli operaciebis 

Sesasruleblad. garda amisa, aseT sadgurebSi xdeba matareblebis miReba, gagzavna, 

teqnikuri daTvaliereba, ekipireba da sanitaruli momsaxureba. didi moculobis 

samuSaoebis dros samgzavro sadgurSi ewyoba teqnikuri sadguri, sadac xdeba 

Semadgenlobebis formireba da samgzavro vagonebis teqnikuri operaciebis Sesruleba.  

 sakvanZo sadgurebi (Rail Junction; Road junction; Железнодорожный узел) warmoadgens SemaerTebeli 

liandagebiT dakavSirebuli specializebuli sadgurebis jgufs; isini ganlagebilia sami 

an meti sarkinigzo misasvlelebis Serwymis punqtebSi. samuSaoebis moculobis mixedviT 
ganasxvaveben saSualo da msxvil sakvanZo sadgurebs; saSualo sakvanZo sadguri SeiZleba 

warmoiqmnas erTi maxarisxebeli, erTi samgzavro da ramdenime satvirTo sadguriT; 

msxvili sakvanZo sadguri warmoiqmneba ori an meti maxarisxebeli, samgzavro da 

ramodenime satvirTo sadguriT. maxarisxebeli da samgzavro sadgurebis ganlagebis 
konfiguraciis mixedviT ganasxvaveben diametruli, jvrismagvar, samkuTxovan, wriseul da 

kombinirebul sarkinigzo kvanZebs. 

zogadad rkinigzis gamyof punqtebSi da, kerZod, sadgurebSi ganasxopcielebeli 

funqciebis warmatebiT Sesruleba, iseve, rogorc mTlianad sarkinigzo transportis 

funqcionireba, sarkinigzo avtomatikisa da telemeqanikis sistemebis gareSe SeuZlebelia. 

aRniSnul sistemebs ewodeba avtomatikisa da telemeqanikis sasadguro sistemebi. qvemoT 
detalurad ganvixilavT maTi agebisa da funqcionirebis sakvanZo sakiTxebs. 

 

 
1.2 sarkinigzo sadguris saliandago 

ganviTarebis ZiriTadi elementebi 

               

           sarkinigzo sadguris, rogorc gamyofi punqtis erT-erTi nairsaxeobis,            

        ZiriTad atributs saliandago ganviTareba warmoadgens; saliandago 

ganviTarebis warmomqmneli elementebia liandagebi. gamyof punqtebSi arsebuli 

liandagebi iyofa or jgufad: sasadguro da specialuri daniSnulebis liandagebad. 
sasadguro liandagebs miekuTvneba sadguris farglebSi arsebuli liandagebi; maT 

miekuTvneba mTavari, misaReb-gasagzavni, maxarisxebeli, gawevis, satvirTav-

gadmosatvirTavi, gadasayenebeli, depos, maerTebeli da sxva saxis liandagebi. 

 

 1         

1 
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mTavari liandagebi warmoadgens sagadasarbeno liandagebis gagrZelebebs; misaReb-
gasagzavni  liandagebi gankuTvnilia matarebelTa misaRebad da gasagzavnad, 

maxarisxebeli liandagebi – matarebelTa dasaxarisxeblad, dasagroveblad da 

formirebisaTvis, gawevis liandagebi – vagonebisa da mTliani matareblebis jgufebis 

gadadgilebisaTvis Casatarebeli manevrebisaTvis, satvirTav-gadmosatvirTavi liandagebi – 
datvirTvisa da gadmotvirTvis procesis ganmavlobaSi vagonebis dasayeneblad, 

gadasayenebeli liandagebi – SemadgenlobaSi Cabmis win im vagonebis dasayeneblad, 

romlebic unda daitvirTos, gadmoitvirTos an dasufTavdes; depos liandagebi – 
salokomotivo da savagono meurneobis momsaxurebisaTvis; 

specialuri daniSnulebis mqone liandagebs miekuTvneba damcavi da damWeri Cixebi, 

agreTve sawarmoebTan da sawyobebTan misasvleli liandagebi. damcavi Cixebi gamoricxavs 
matarebelTa moZraobis marSrutebze moZravi Semadgenlobis gasvlas, xolo damWeri 
Cixebi – sadguris win im matareblis, an misi nawilis gasaCereblad, romelmac dakarga 

marTva. 

msxvil sadgurebSi arsebul liandagebs, romlebic gankuTvnilia erTgvarovani 

operaciebis Casatareblad, ajgufeben da miRebul warmonaqmns parks uwodeben.  
sadgurze arsebuli liandagebis RerZebs Soris manZilis sidide ise unda 

ganisazRvros, rom uzrunvelyofili iyos matarebelTa Tavisufali moZraoba; moZravi 

Semadgenlobis momsaxure personalis piradi usafrTxoeba; liandagebs Soris baqnebis 

(platformebis), agreTve scb-s, sakontaqto qselis savele teqnologiuri da sxva saxis 

mowyobilobebis dayeneba. 

               

          sarkinigzo xazebis erT-erTi umniSvnelovanesi konstruqciuli elementia             

        e.w. isruli gadamyvani. misi saSualebiT xdeba or liandagad erTi liandagis 

ganStoeba an or paralelur liandagze urTierTdamakavSirebeli gadasasvlelis mowyoba. 

isruli gadamyvani (Point switch; Стрелчный перевод) gankuTvnilia erT-erTi liandagidan meore 

liandagze moZravi Semadgenlobis gadasasvlelad. misi mowyobis sqema 1.3 naxazzea 
moyvanili. aRniSnuli naxazis Tanaxmad isruli gadamyvanis konstruqciuli elementebia: 

1  – CarCo relsebi (Stock rail; Рамный рельс); 

2 – kalmebi  (Tongue; Остряк); 

3 – isruli eleqtroamZravi (gankuTvnilia erT-erTi ganapira mdebareobidan meore 

ganapira mdebareobaSi isris kalmebis gadasayvanad); 

4– pirdapiri da ganStoebuli liandagebis relsebi;  

5 - jvaredis gulari (Actual frog point; Сердечник крестовины);   
6 - ori kontrrelsi (Сheck rail; Контррельс); 

7 - jvaredis ori relsnawyveti (Wing rail;  Усовик крестовины); 

c –  gadamyvanis centri; 
mc – jvaredis maTematikuri centri. 
jvaredis marka ewodeba isruli gadamyvanis saSualebiT ganStoebul liandagebs Soris 

arsebuli kuTxis tangenss, kerZod igi 1.3 naxazze naCvenebi  kuTxis tangensis tolia; 

jvaredis markas Tu M asoTi aRvniSnavT, maSin gveqneba:  

                      M = tg .                                  (1.1) 

1.3 naxazze naCvenebi a, b, m, L, c da mc parametrebi gamoiTvleba specialuri 

formulebiT, romelTa ganxilva scildeba mocemul saxelmZRvaneloSi gansaxilveli 

sakiTxebis farglebs.  

               

           isrebis (isruli gadamyvanebis) saSualebiT xdeba liandagis ganStoeba 

         nax.1.4,a,b,g) an ori paraleluri liandagis urTierTdamakavSirebeli 

gadasasvlelis (nax.1.4,d,e) mowyoba. pirvel SemTxvevaSi sakmarisia erTi isari, romelsac 

erTmagi isari ewodeba; meore SemTxvevaSi saWiro xdeba ori isris urTierTdakavSireba, 
anu, rogorc amboben, urTierTSeSewyvileba. maT Sewyvilebuli isrebi ewodeba.  

garkveulobisaTvis isrebi inomreba arabuli ricxvebiT. erTmagi isrebis dasaxelebebi 

emTxveva maTTvis miniWebul nomrebs; magaliTad 1.4,a naxazze gamosaxulia isari 1. 

 2        

1 

 3        

1 
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Sewyvilebuli isris dasaxeleba warmoiSoba wiladis niSniT aRniSnuli isrebis nomrebis 

maCvenebeli ricxvebis dakavSirebiT; amasTanave, mricxvelSi iwereba dabali, xolo 

mniSvnelSi – maRali nomeri; magaliTad, 1.4,d naxazze gamosaxulia isari 3/5. 
 

 
isars gaaCnia sami, kerZod ori ganapira da erTi saSualedo, mdebareoba. normalurad 

igi unda iyos erT-erT ganapira mdebareobaSi. am mdebareobidan meore ganapira 

mdebareobaSi igi gadadis saSualedo mdebareobis gavliT. isris avariul mdgomareobad 
iTvleba mdgomareoba, rodesac igi daiwyebs da ver daasrulebs erT-erTi ganapira 

mdebareobidan meoreSi gadasvlas, e.i. darCeba saSualedo mdebareobaSi. 

isris ganapira mdebareobebs eniWeba sakuTari saxeli. miRebulia, rom erT-erT 

mdebareobas ewodos normaluri anu plusovani, xolo meores – gadayvanili anu 
minusovani mdebareoba. plusovan mdebareobas aRniSnaven simboloTi “+,” xolo minusovan 

mdebareobas – simboloTi “_”. ganvixiloT isris plusovani da minusovani mdebareobebis 

pirobiTi gamosaxulebebi. 

erTmagi isris (ix. nax.1.4,a) saSualebiT A liandagi ganStovdeba B da C liandagebad. 

aRniSnuli isris ganapira mdebareoba, romlis drosac erTmaneTs ukavSirdeba A da B 

liandagebi, sqematurad gamoisaxeba ise, rogorc es 1.4,b naxazzea naCvenebi, xolo 

ganapira mdebareoba, romlis drosac erTmaneTs ukavSirdeba A da C liandagebi, - rogorc 

1.4,d naxazzea naCvenebi. am ori mdebareobidan nebismier maTgans SeiZleba vuwodoT 

plusovani mdebareoba; meore iqneba minusovani mdebareoba. magaliTad, Tu 1.3,b naxazze 

gamosaxul mdebareobas vuwodebT plusovan mdebareobas, maSin 1.4,g naxazze naCvenebi 

mdebareoba miiRebs minusovani mdebareobis saxelwodebas da piriqiT. e.i. erTmagi 
isrisaTvis plusovani da minusovani mdebareobebi calsaxad ar ganisazRvreba. 

sxvagvarad gvaqvs saqme Sewyvilebuli mag. 3/5 isris (nax.1.4,d) SemTxvevaSi. marTalia 

gadasasvlels warmoqmnis ori erTmagi, mocemul SemTxvevaSi,  3 da 5, isari, magram maTi 
urTierTSerwymis Sedegad warmoiqmneba Tvisobrivad gansxvavebuli 3/5 isari. es 

gansxvaveba gamoixateba imaSi, rom ar SeiZleba Sewyvilebuli isris warmomqmneli erT-

erTi, magaliTad isar 3-is sxva mdebareobaSi gadayvana ise, rom meore, kerZod 5 isari 
darCes Zvel mdebareobaSi; erT-erTi maTganis amoqmedebisas aucileblad amoqmeddeba 

meore maTgani. Serwymuli isrebi erTdroulad gadadis erT-erTi ganapira mdebareobidan 
meoreSi. am specifikis gaTvaliswinebiT, Serwymuli isris plusovan mdebareobad iTvleba 

nax. 1.3.  Cveulebrivi isruli gadamyvanis mowyobiloba 

 m – manZili CarCo relsis 

    pirveli Sverilidan  

    kalmis dasawyisamde; 

 a – manZili kalmis dasa-  

    wyisidan gadamyvanis   

    centramde; 

 b – manZili gadamyvanis 

     centridan jvaredis  

     maTematikur centramde; 

 q – jvaredis sigrZe;  

 L isr. gad - isruli gad- 

     Amyvanis sigrZe.    

1 2 

4 

6 

6 

7 
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iseTi mdebareoba, romelSic yofnisas SesaZlebelia Sewyvilebuli isriT dakavSirebul 

liandagebze matareblebis erTdrouli gadaadgileba (nax.1,4,e); minusovan mdebareobad 

iTvleba misi iseTi mdebareoba, rodesac aseTi gadaadgilebebi dauSvebelia, radgan 

SeiZleba matareblebi erTmaneTs daejaxos (nax.1.4,v). amgvarad, erTmagi isrebisagan 

gansxvavebiT, Sewyvilebuli isrebisaTvis plusovani da minusovani mdebareobebi 
ganisazRvreba calsaxad. 

 

                                   

                                                         
                                                                                                

                                                              

                                                                                                       

  
                                                         

                                                         
                                                                                                         

                                     

                                                                                                                
 

   

                                                            

                                                                                                                                        

                                                                                                                                          

                                                                                                                                  

                                                                                             

               

                                                

 

nax.1.4.  isrebis normaluri (plusovani) da gadayvanili 

      (minusovani) mdebareobebis gansazRvra 
 

liandagebze matarebelTa gadaadgilebebi SeiZleba moxdes marSrutizebulad an 

aramarSrutizebulad. marSrutizebuli gadaadgilebebi ewodeba iseT gadadgilebebs, 

romlebic xorcieldeba mudmivi signalebidan gadacemuli signalebis (brZanebebis) 

mixedviT. aramarSrutizebuli gadaadgilebebi organizdeba gadasatani signalebis an 

sityvieri gankargulebebis safuZvelze. 

               

           mudmivi signalebi (fixed signal, Постоянный сигнал) rkinigzis, rogorc damoukide- 
           beli satransporto saSualebis, Seqmnis oficialurad miRebuli 

TariRidan (1830 wlis Semodgoma) TerTmeti wlis Semdeg iqna Seqmnili. rkinigzis 

funqcionirebis dawyebis pirvelsave wlebSi momxdari ramdenime gaxmaurebuli avariis [1] 

Semdeg jorj stefensonis winadadebiT gadawyda, rom liverpul-manCesteris sarkinigzo 
ubanze garkveuli manZilis daSorebiT ganelagebinaT mesignaleebi. isini dRisiT almebiT, 

xolo RamiT – farnebiT gadascemdnen matareblis moZraobis nebadamrTav da amkrZalav 

signalebs. mesignaleebis mier Sesasrulebeli samuSaos Sesamsubuqeblad 1841 wels 

ingliselma gamomgonebelma gregorma Seqmna semafori (berZ. sёma – “niSani”, phoros – “mzidi”); 

mogvianebiT semaforebi Secvala SuqniSnebma, romlebic dRes mudmivi signalebis ZiriTadi 

saxea, Tumca ucxoeTis rkinigzebis meorexarisxovan ganStoebebze semaforebi dRemdea 

SemorCenili. 

               

         SedarebiT dawvrilebiT ganvixiloT sasadguro liandagebis agebis sakiT- 

         xebi. ganasxvaveben sasadguro liandagebis srul, samSeneblo da sasargeblo 

sigrZeebs (nax. 1.5). sasadguro liandagis sruli sigrZe ewodeba am liandagisken 

mimarTuli isruli kalmebis wveroebs Soris arsebul manZils; sasadguro liandagis 
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samSeneblo sigrZe  miiReba liandagis srul sigrZidan am liandagze Calagebuli isruli 

gadamyvanebis jamuri sigrZis gamoklebis Semdeg; sasadguro liandagis sasargeblo sigrZe 
ewodeba misi sruli sigrZis im nawilis sigrZes, romelzedac gaCerebuli moZravi 

Semadgenloba xels ar uSlis mezobel liandagze matarebelTa gadaadgilebebs.  

 
 

                                      

 

                                      

                                   

 

                                        
 

                                                                         

                                     

 

 

 

                                                                                                            
 

                                                                                                                                      
  
 
                                                                             
 

                                                                             
  

 
 
 
 

nax.1.5. sasadguro liandagebis sigrZeebi 

matarebelTa usafrTxoebis uzrunvelsayofad xdeba sasadguro liandagebis dayofa 

izolirebul seqciebad, romelTa farglebSic organizdeba sarelso wredebi. sarelso 
wredi (Track circuit; Рельсовая цепь) warmoadgens moZravi erTeulis adgilmdebareobis 

ganmsazRvreli operatiuli da utyuari informaciis gadamwods.   centralizaciaSi 

CasarTveli liandagebi ganisazRvreba sadguris teqnikur-ganmkargulebeli aqtiT. 
sarelso wredebiT aRWurvis SemTxvevaSi aseT liandagebs ewodeba izolirebuli 
liandagebi, xolo winaaRmdeg SemTxvevaSi – araizolirebuli liandagebi.  

isrebze (isrul gadamyvanebze) moZraobisas matarebelTa Sejaxebis gamosaricxavad 

maTi siTavisufle unda Semowmdes gabaritis moTxovnebis dacviT. ase, magaliTad, 

pirdapir liandagze moZravi erTeulis usafrTxod gavlisaTvis isruli gadamyvanis 

ganStoebaze gaCerebuli moZravi Semadgenlobis gadmokidebuli nawilebi ar unda gacdes 

1.6,a naxazze naCveneb isrul zRvrul zb boZs (zRvruli boZis zusti gansazRvreba 1.9 
paragrafSia mocemuli; ix. nax..1.22). 

zemoT aRniSnuli moTxovna Sesruldeba, Tu manZili isrul svetsa da maizolirebel 

pirapirs Soris 3500 mm-ze naklebi ar iqneba. am mosazrebidan gamomdinare, SuqniSnebi 

unda davayenoT maizolirebeli pirapiris gaswvriv. SuqniSnis aseTi dayeneba Tu 

SeuZlebelia (ase, magaliTad, isruli gadamyvanis ganSladi liandagebis mier warmoqmnil 

liandagTSorisSi maizolirebeli pirapiris gaswvriv anZuri SuqniSnis dayeneba gabaritis 

pirobebis mixedviT, rogorc wesi, ar SeiZleba), igi isris kalmebis wveros mimarT 

gadaitaneba LSgd – manZilze (nax. 1.5). maizolirebel pirapirebs, romlebic akmayofilebs 

zemoT miTiTebul moTxovnebs, gabarituli pirapirebi ewodeba. Ggabaritis        

moTxovnebs dacvis SeuZleblobisas iZulebulni varT davayenoT ugabarito 
maizolirebeli pirapirebi. aRniSnulis magaliTebad gamogvadgeba isruli quCis (Ladder 

L3 l Ч 

 
L3 l H 
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1l 

 

 

L1l Ч 

 
L1 l H 

 

 
L1l. mS .    =     L3 l mS. 

 

 L1 l. sr .   =   L3 l. sr. 

 
L1l. Ч    (L1 l H) – 1l liandagis sasargeblo sigrZe Ч (Н) mimarTulebiT;  

L3l. Ч     (L3 l H) - 3l liandagis sasargeblo sigrZe Ч (Н) mimarTulebiT;  

 L1l. mS.   (L1 l. sr) - 1l liandagis samSeneblo (sruli) sigrZe Ч (Н) mimarTulebiT 

L3l. mS.  (L3 l. sr)-3l liandagis samSeneblo (sruli) sigrZe Ч (Н) mimarTulebiT.   
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track, Стрелочная улица) warmomqmneli 1,3,5,7  isrebi (nax.1.6,b). ugabarito maizolirebeli 

pirapirebi naxazze patara wrewirebiTaa  Semoxazuli, xolo gabarituli pirapirebi 

uwrewirebodaa gamosaxuli.  

ugabaritoa agreTve 2;6 da 4;6 isrebs Soris arsebuli pirapirebi (nax.1.6,g), 
romlebic wyvil-wyvilad warmoqmnis gadasasvlelebs momijnave liandagebs Soris. 

davuSvaT, rom isari 4 plusovan mdebareobaSia; maSin manevrebis an ukandaxevis dros 

moZravi erTeuli 6l liandagis mixedviT gamzadebul marSrutSi SemTxveviT rom ver 

Sevides, saWiroa plusovan mdebareobaSi gadaviyvanoT da CavketoT me-6 isaric. me-4 
isari Tu gverdiTi (4l) liandagisken iqneba mimarTuli, maSin me-6 isaric gverdiTi 
(6l) liandagisaken unda mivmarToT; amitom axdenen aRniSnuli (me-4 da me-6) isrebis 
Sewyvilebas; Sewyvilebuli isrebi erT-erTi mdebareobidan meore mdebareobaSi 

erTdroulad gadaiyvaneba da amdenad isini erT israd ganixileba. Sewyvilebuli isrebis 

pirobiTad aRniSvnisaTvis maTi nomrebi dacerebuli xaziTaa erTmaneTTan dakavSirebuli. 

me-4 da me-6 isrebis SewyvilebiT warmoqmnili Sewyvilebuli isari aRiniSneba rogorc 

4/6. Sewyvilebuli isrebiT warmoiqmneba gadasasvleli or paralelur liandags Soris;  

Sewyvilebul isrebs Soris arsebul pirapirs pirobiTad gabarituli pirapiri ewodeba 
da sqemaze gabarituli pirapiriviT gamoisaxeba (e.i. ar wrewiriT ar Semoixazeba).  

isrebi, romlebic ar Sedis dayenebul marSrutSi, magram romelTa mdebareobebzea 

damokidebuli aRniSnul marSrutSi moZraobis usafrTxoeba, damcavi isrebi ewodeba. nax. 

1.6,g-ze isari 2 warmoadgens im marSrutis damcav isars, romelSic 4/6 isari minusovan 
mdebareobaSia. aRniSnul marSrutSi moZraobis usafrTxoebis uzrunvelsayofad damcavi 

isari 2 minusovan mdebareobaSi unda iqnes gadayvanili da Caketili. 

isar 2-is minusovan mdebareobaSi yofnis dros xSirad SeuZlebelia 4/6 isari 

minusovan mdebareobaSi iqnes gadayvanili, radgan aseT SemTxvevaSi uari unda vTqvaT  me-

4 isris plusovan mdebareobaSi yofnis dros warmoSobili marSrutis gamoyenebaze; 

amitom, iseTi marSrutis gamzadebisas, romelSic isari 2 minusovan mdebareobaSia, maSin 
unda Semowmdes isar 6-is Semcveli isruli izolirebuli 6il ubnis Tavisufleba.  

               

          isrebi (isruli gadamyvanebi) da SuqniSnebi (mudmivi signalebi) warmoadge- 

        nen ZiriTad sasadguro savele mowyobilobebs, romelTa daxmarebiTac 

organizdeba sadguris teritoriaze matarebelTa moZraoba. kerZod, maTi saSualebiT 

xdeba e.w. marSrutebis gamzadeba, romlebiTac sadgurze miiReba da gaigzavneba 

matareblebi; zogadad marSruti  ewodeba sadguris saliandago ganviTarebis nawils, 

romelic gamzadebulia moZravi Semadgenlobis gadasaadgileblad. marSrutis ganfeniloba 

izRudeba SuqniSnebiT, liandagis an sadguris sazRvrebiT. marSrutebi iyofa 

samatareblo da samanevro marSrutebad; amasTanave, samatareblo marSrutebs Soris 

ganasxvaveben miRebis, gagzavnis da gadacemis marSrutebs. miRebis marSrutiT matarebeli 

gadasarbenidan sadgurSi miiReba gaCerebiT, gagzavnis marSrutiT sadgurSi mdgari 

matarebeli gaigzavneba gadasarbenze; gadacemis marSrutebi arsebobs gaswvrivi 

ganviTarebis mqone sadgurebSi da maTi saSualebiT erT-erT parkSi mdgari matarebeli 

gadadis meore parkSi. miRebis marSrutSi matareblis Sesvlis brZaneba gadaicema 

Sesasvleli SuqniSniT, gagzavnis marSrutidan matareblis gasvlis brZanebas gascems 

gasasvleli SuqniSani, gadacemis marSrutSi saTanado gadaadgilebis uflebas iZleva 

samarSruto SuqniSani. 
zogjer matarebeli sadgurs gauCereblad gaivlis. aseTi SemTxvevis dros sadguris 

farglebSi aRniSnuli matareblis gadaadgilebisaTvis gamzadebul saliandago monakveTs 

gatarebis marSruti ewodeba. igi SeiZleba ganvixiloT rogorc romelime sasadguro 

liandagze matareblis miRebisa da amave liandagidan misi gagzavnis marSrutebis 

urTierTSerwymiT miRebuli rTuli marSruti. 

marSrutis dasawyiss warmoadgens gaRebuli SuqniSani, romelic gascems 

gadaadgilebis brZanebas, xolo marSrutis bolos warmoadgens sadguris an gadasarbenis 
saliandago ganviTarebis elementi. es ukanaskneli damokidebulia marSrutis kategoriasa 

da sadguris Taviseburebaze; magaliTad miRebisa an gadacemis samatareblo marSrutis 
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bolos warmoadgens misaReb-gasagzavni liandagi, xolo gagzavnis marSrutis boloa 

daSorebis pirveli ubani (avtomaturi blokirebis dros) an gadasarbeni 

(naxevradavtomaturi blokirebis dros). 

 
 
 
          

 

                   
 

                             

                                       

 

 

                                      
 

 

             
                                                                 

 

                                                                    

                                                                         
 

 

                                                                

 

 

                                                                 

 

                
                                                                           
 

 

     
                                                  

                     
                                                     

                                          

                   

                                                             

 

                   

                   
 

nax.1.6. gabarituli da ugabarito maizolirebeli pirapirebi 

 

marSrutis dayeneba (momzadeba) ewodeba matareblis gadasaadgileblad sadguris 

saliandago ganviTarebis nawilis momzadebas; amisaTvis aucilebelia: 

 moZravi Semadgenlobisagan gavanTavisufloT dasayenebeli marSrutis trasaze 

arsebuli izolirebuli seqciebi; 

 saTanado mdebareobebSi gadaviyvanoT savali da damcavi isrebi; davketoT maTi 

kalmebi; 

 SevamowmoT matarebelTa usafrTxo moZraobis yvela piroba da maTi dacvis 

SemTxvevaSi gavaRoT marSrutSi gadaadgilebis nebarTvis gamcemi SuqniSani (mudmivi 

signali). 
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             matarebelTa usafrTxod moZraobisaTvis aucilebelia ukve dayenebul  

        marSrutSi gamoiricxos isrebis gadayvanis SesaZlebloba, rasac marSrutSi 
isrebis Caketva ewodeba. aRniSnuli termini imis gamoa miRebuli, rom adreul 

(meqanikur) sistemebSi isrebi saTanado mdebareobebSi meisreebs kunTovani Zalis 

gamoyenebiT gadahyavdaT da maT am mdebareobebSi specialuri saketebiT ketavdnen; Semdeg 

saketebis gasaRebebi mihqondaT da aTavsebdnen sistemis marTvis pultSi arsebul 

budeebSi; mudmivi signalis gaRebis Semdeg gasaRebebi blokirdeboda (gamoiricxeboda 

maTi gamotanis SesaZlebloba). isrebis sxva mdebareobebSi gadayvanisaTvis gasaRebebis 

budeebidan gamotanis SesaZleblobis aRsadgenad aucilebeli iyo marSrutis damcavi 

(gadamRobi) signalis daxurva. 

zogadad isris Caketva (point locking, Замыкание стрелки) ewodeba isris marTvis 

SesaZleblobis gamoricxvas; analogiurad SeiZleba SemoRebuli iqnes marSrutSi 

Semavali saliandago ganviTarebis elementis Caketvis cneba. zogadad marSruti miiReba 

saliandago ganviTarebis garkveuli elementebis (izolirebuli ubnebis) mimdevrobiT 

SeerTebiT. romelime gamzadebuli marSrutSi Semavali saliandago ganviTarebis elementi 

dauSvebelia gamoyenebul iqnes sxva marSrutis mosamzadeblad. saliandago ganviTarebis 
elementis Caketva ewodeba sxva marSrutis gamzadebisas misi gamoyenebis SesaZleblobis 

gamoricxvas.  

zemoT aRniSnuli gansazRvrebebis gamoyenebiT SeiZleba orgvarad  ganisazRvros 

marSrutis Caketva (route [track] locking, Замыкание маршрута). 

I interpretacia.  marSrutis Caketva ewodeba gamzadebul marSrutSi Semavali yvela 

isris marTvis SesaZleblobis gamoricxvas; 

II interpretacia.  marSrutis Caketva ewodeba gamzadebul marSrutSi Semavali 

saliandago ganviTarebis nebismieri elementis (izolirebuli ubnis) sxva marSrutSi 

gamoyenebis SesaZleblobis gamoricxvas.    
Tanamedrove eleqtrul sistemebSi isrebi saTanado mdebareobebSi centraluri 

pultidan marTuli isruli eleqtruli amZravebis saSualebiT gadaiyvaneba (ix. nax. 1.3); 
marSrutis gadamRobi SuqniSnis gaRebis Semdeg eleqtrulad gawydeba marSrutSi 

Semavali nebismieri isris marTvis eleqtruli amZravi, riTac gamoiricxeba sxva 

mdebareobaSi misi gadayvanis SesaZlebloba. aRniSnuli SesaZleblobis aRsadgenad 

aucilebelia marSrutSi Sesvlis nebarTvis gamcemi SuqniSnis daxurva. 

garda marSrutSi Semavali isrebis Caketvisa, usafrTxod moZraobis uzrunvelsayofad 

aucilebelia gamoiricxos dayenebuli marSrutis farglebSi sxva moZravi erTeulebis 

Sesvlis SesaZlebloba. am qmedebas mtruli marSrutebis gamoricxva ewodeba. or 

marSruts ewodeba mtruli marSrutebi, romlebSic moZravi Semadgenlobebi SeiZleba 

erTmaneTs Seejaxon. 

               

           mtruli marSruti (Conflicting route; Враждебный маршрут) ewodeba iseT marSru- 
        tebs, romlebSic moZravma Semadgenlobebma SeiZleba erTmaneTis fizikuri da- 

dazianeba gamoiwvios.             

sadgurSi moZraobis usafrTxoebis uzrunvelyofis erT-erTi umniSvnelovanesi pirobaa 

mtrul marSrutebSi gadaadgilebaTa nebarTvis gamcemi SuqniSnebis erTdroulad 

gamzadebis SesaZleblobis gamoricxva. mtruli marSrutebia: 

 erTi da igive isris, yru gadakveTis an sadguris yelSi arsebuli saliandago ubnis 

Semcveli ori marSruti; 

 miRebis Semxvedri marSrutebi an erTi da igive sasadguro liandagze miRebisa da 

samanevro marSrutebi; 

 sadguris yelSi arsebul uisro saliandago ubanze Semxvedri samanevro marStutebi; 

 miRebis marSruti da mocemul yelSi isrebis adgilobrivi marTvis dros 

gasamzadebeli nebismieri marSruti; miRebis marSruti mtrulia agreTve  mopirdapire 

yelSi isrebis adgilobrivi marTvis dros gasamzadebeli nebismieri marSrutisadmi, Tu 

samanevro Semadgenlobis gasvla SesaZlebelia miRebis liandagze; 
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 ori TeTri-mTvarisebri SuqiT samanevro marSruti Tavisufal liandagze da imave 

liandagze nebismieri Semxvedri marSruti (isrebis rogorc centraluri, aseve 

adgilobrivi marTvis dros); 

 marSrutebi, romlebic mimarTulia Semadgenlobis gasasinjad distanciurad 

gadaRobili liandagisaken; 

 erT-erT parkSi miRebis marSruti da gagzavnis liandagis aRmniSvneli samarSruto 

maCveneblis armqone jgufuri gasasvleli SuqniSniT Tanxvedri mimarTulebiT gagzavnis 

marSruti; 

 gorakze erTi da igive liandagidan miRebisa da miwevis marSrutebi, rodesac 

misawevi Semadgenlobis ukan daxevaa SesaZlebeli. 

  mtrul marSrutebs ar warmoadgens erTi da igive sasadguro liandagze Semxvedri 

samanevro marSrutebi; adgilobrivi marTvis dros erTidaigive liandagze manevrebi da 

moZravi Semadgenlobis Semxvedri gamosvla adgilobrivi marTvis dros. 

zemoT CamoTvlili pirdapiri mtrulobis garda, SeiZleba arsebobdes iribi 
mtruloba; isini iTvaliswineben grZeli daRmarTis mqone sadgurebTan matareblis 

misvlisas daxuruli SuqniSnebis gavlis SesaZleblobas. teqnikuri eqspluataciis 

wesebis mixedviT akrZalulia sadgurze sxvadasxva yelidan Semxvedri mimarTulebis 

matareblebis erTdrouli miReba, Tu sadguris Tundac erT-erTi misasvleli 

ganlagebulia gaWianurebul daRmarTze da am daRmarTis mopirdapire mxridan matareblis 

miRebis marSruti damcavi CixiT an liandagebis urTierTganlagebiT ar aris 

izolirebuli meore matareblis miRebis marSrutisagan. 

mtrul marSrutebSi arsebul erT isars mainc Tu ukavia sxvadasxva mdebareoba, maTi 

erTdroulad gamzadebis gamosaricxavad sakmarisia marSrutebis winmdebare SuqniSnebis 

nebadamrTveli sasignalo Cvenebebis CarTvis wredebSi Semowmdes am isris mdebareobebi. 

ufro rTul SemTxvevebSi aucilebelia damatebiTi sqemuri damokidebulebebis realizeba, 

romlebiTac mtruli marSrutebi gamoiricxeba SuqniSnis gaRebis momentidan manam, sanam 

ar ganTavisufldeba saerTo izolirebuli ubnebi. 

mtruli marSrutebi gamoiricxeba SuqniSnebs Soris specialuri 

urTierTdamokidebulebebis ganxorcielebiT, agreTve damcavi isrebis saTanado 

mdebareobebSi gadayvanisa da Caketvis gziT.  

ganasxvaveben mtrulobis zogad da gansakuTrebul SemTxvevebs. mtrulobis zogadi 
SemTxvevebia: 

 kontrolirebadi isrebis mdebareobebis mixedviT SeuTavsebadi marSrutebi; 

 erTsa da imave liandagze miRebisa da gagzavnis Semxvedri marSrutebi;  

 erTsa da imave liandagze miRebisa da samanevro marSrutebi;  

 sadguris yelSi arsebul nebismieri sigrZis uisro ubanSi Semxvedri samanevro 

marSrutebi. 

 sadguris yelSi ori Semxvedri samatareblo, an ori Semxvedri samanevro, an 

Semxvedri samatareblo da samanevro marSrutebi; 

 sadguris yelSi Tanagzadi samatareblo da samanevro marSrutebis arseboba. 

mtrulobis kerZo SemTxvevebia: 

   adgilobrivi marTva da nebismieri (samatareblo Tu samanevro) marSruti; 

   sadguris liandagze ori TeTri signaliT nebadarTuli samanevro marSruti da imave 

liandagze nebismieri (samanevro Tu samatareblo) Semxvedri marSruti, agreTve iseTi 

adgilobrivi marTva, romlis drosac SesaZlebelia mocemul liandagze moZravi 

Semadgenlobis gasvla. 

                 

            marSruti faqtiurad warmoadgens sadguris saliandago ganviTarebis ori         

           elementis damakavSirebel gzas, romelzedac gadaadgildeba moZravi 

Semadgenloba. msxvil da saSualo sididis mqone sadgurebSi (romlebsac gaaCnia rTuli 

saliandago ganviTarebebi) aRniSnul elementebs Soris SeiZleba ori an ramdenime gza, 

anu marSruti arsebobdes. aRniSnuli marSrutebidan erT-erTs ewodeba ZiriTadi 
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marSruti, xolo yvela danarCeni marSruti savarianto marSrutebad iTvleba. ZiriTadi 
marSruti ewodeba saliandago ganviTarebis or elements Soris arsebul umokles gzas, 

romlis mimarTac arsebobs minimaluri raodenobis mtruli marSrutebi da romelzedac 

moZraobisas matarebels yvelaze maRali siCqaris ganviTareba SeuZlia. nebismieri sxva 

gza savarianto marSruts warmoqmnis. ZiriTad da savarianto marSrutebs gaaCniaT 

saerTo sawyisi da bolo, xolo erTmaneTisagan gansxvavdebian maTSi Semavali isrebis 

mdebareobebiT da saliandago ganviTarebis saSualedo elementebiT. 
                 

           marSrutSi matareblis gavlis, anu misi gamoyenebis Semdeg marSrutSi Se-  

           mavali isrebis sxva mdebareobebSi gadayvanis gziT SesaZlebeli unda iyos  

sxva marSrutis gamzadeba; amisaTvis aucilebelia aRdges marSrutSi Caketili isrebis 

marTvis (sxva mdebareobebSi) gadayvanis SesaZleblobebi. marSrutSi Caketili isris 

marTvis SesaZleblobis aRdgenas isris Sexsna (point locking release; switch locking release; switch 

releasing; Размыкание стрелки) ewodeba;  analogiurad, marSrutSi Caketili saliandago 

ganviTarebis elementis sxva marSrutSi gamoyenebis SesaZleblobis aRdgenas saliandago 
ganviTarebis elementis (izolirebuli ubnis) Sexsna ewodeba. zemoT aRniSnulidan 

gamomdinare SesaZlebelia orgvarad iqnes interpretirebuli marSrutis Sexsna: 

I interpretacia.  marSrutis Sexsna ewodeba gamzadebul marSrutSi Semavali yvela 

isris marTvis SesaZleblobis aRdgenas; 

II interpretacia.  marSrutis Sexsna ewodeba gamzadebul marSrutSi Semavali 

saliandago ganviTarebis nebismieri elementis (izolirebuli ubnis) sxva marSrutSi 

gamoyenebis SesaZleblobis aRdgenas. 

 

1.3 sarkinigzo SuqniSnebis  konstruqciuli 

 agebuleba 

               

          isruli gadasasvlelebi (isrebi) da mudmivi signalebi (semaforebi, SuqniS- 

         niSnebi warmoadgens obieqtebs, romelTa marTvis meSveobiT xdeba sadgurze  

sxvadasxva saxis marSrutebis gamzadeba;  

isruli gadasasvlelebis gamartivebuli konstruqciuli agebuleba da maTi saxeebi 

wina paragrafSi ganvixileT (ix. nax. 1.3); axla yuradReba davuTmoT mudmiv signalebTan 

dakavSirebuli sakvanZo sakiTxebis ganxilvas. 

rogorc wina paragrafSi mivuTiTeT, pirvel mudmiv signals warmoadgens semafori; 

semafori anZuri signalia, romlis frTa saWiro mdebareobaSi gadaiyvaneba anZis qvemoT 

arsebuli berketis daxmarebiT. frTis horizontalur mdebareobaSi yofna niSnavs 

gaCerebis moTxovnas, xolo horizontalidan 450-iani kuTxiT aweul mdebareobaSi yofna 

– moZraobis nebarTvas.  

saqarTvelos rkinigzebze dReisaTvis semaforebi ar gamoiyeneba, magram isini jer 

kidevaa SemorCenili zogierTi (maT Soris, maRalganviTarebuli) sazRvargareTuli 

qveynebis rkinigzebze.  

 
 

sarkinigzo SuqniSani garegnulad saavtomobilo transportis moZraobis  regulirebisaTvis 
gamoyenebul SuqniSnebs Camohgavs. aseTi msgavseba gasakviric ar aris, radgan SuqniSani warmoadgens 
sarkinigzo da saavtomobilo transportis specialistebis urTierTTanamSromlobis Sedegad Seqmnil 
produqts. kerZod, pirveli araeleqtruli SuqniSani saqalaqo transportisa da qveiTad mosiaruleTa 
moZraobis regulirebisaTvis gamoigona sarkinigzo semaforebis specialistma j.p. knaitma ( J.P.Knight). igi 
1868 wlis 10 dekembers daidga didi britaneTis parlamentTan. SuqniSani xeliT imarTeboda da mas hqonda 
ori frTa. frTis horizontalur mdebareobaSi gadayvana niSnavda signals “sdeq”, xolo 450-iani kuTxiT 
qvemoT CamoSveba – signals “imoZraveT sifrTxiliT”. RamiT gamoiyeneboda mbrunavi airuli farani, romlis 
daxmarebiTac gadaicemoda Sesabamisad wiTeli da mwvane feris signalebi. SuqniSani gamoiyeneboda quCaze 
qveiTad mosiaruleebisaTvis gadasvlis gasaioleblad, xolo misi signalebi gankuTvnili iyo satransporto 
saSualebebisaTvis. 1869 wlis 2 ianvars airuli fanari afeTqda da daWra SuqniSnis mmarTveli policieli. 

SuqniSnis pirveli avtomaturi sistema, romelSic signalebi adamianis Caurevlad gadairTveboda, 1910 
wels daamuSava da daapatenta Cikagoelma (aSS) gamomgonebelma ernst sirinom (Arnest Sirrine).AaRniSnuli 
SuqniSani iyenebda aramnaT warwerebs “Stop”(“sdeq”) da “Proceed” (“wasvla”). 

1      

1 

 10   

1 
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pirveli eleqtruli SuqniSnis gamomgoneblad iTvleba qalaq solt-leiksitis (aSS, iutas Stati) 
mcxovrebi lester vatri (Lester Witre). 1912 wels  man daamuSava (magram ar daupatentebia) ori (wiTeli da 
mwvane) feris mrgvali eleqtruli signalis mqone SuqniSani. 

amerikulma saSuqniSno kompaniam (American Traffic Company) 1914 wlis 5 agvistos qalaq klivlendSi 
(aSS, ohaios Stati) 105-e quCisa da evklides aveniusa gadakveTaze daayena jeims hogis (James Hoge) 
Seqmnili oTxi eleqtruli SuqniSani. maT hqondaT wiTeli da mwvane signalebi, romelTa 
urTierTgadarTvisas gamoicemoda bgeriTi signalic. sistemas marTavda minis jixurSi mjdari policieli.    

pirveli eleqtruli samniSna SuqniSani erTdroulad iqna Seqmnili 1920 wels uiliam potsis (William 

Potts) da jon.f.harisis (John F. Harriss) mier. pirveli maTgani daidga detroitSi (aSS, miCiganis Stati), 
xolo meore – niu-iorkSi.  

evropaSi analogiuri SuqniSnebi pirvelad 1922 wels daidga parizSi riu de rivolis  ( Rue de Rivoli) 
quCisa da sevastopolis bulvaris (Oulevard de Stvastopol) gadakveTaze da hamburgSi (germania) stefanplacis 
(Steiphanplatz) moedanze. inglisSi pirveli SuqniSani daidga qalaq vulverhempntonSi (Wolverhampton) 1927 
wels.  ssrk-Si pirveli SuqniSani 1930 wlis ianvarSi  didga leningradSi (sankt-peterburgSi) dRevandeli 
nevisa da liteinis prospeqtebis gadakveTaze. 

 

 

                    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

          mecxramete saukunis samocian wlebSi damuSavda mudmivi signalis axali          

         nairsaxeoba – SuqniSani, romelmac evoluciuri ganviTarebis Sedegad 

Tanamedrove SuqniSnis saxe miiRo. pirvelad igi gamoiyeneboda savtomobilo 

transportis moZraobis regulirebisaTvis, xolo Semdeg man fexi rkinigzazec moikida. 

dReisaTvis rkinigzaze mudmiv signalebis ZiriTadad saxes SuqniSnebi warmoadgens, Tumca 

gamonaklis SemTxvevebSi (magram ara saqarTvelos rkinigzebze) semaforebicaa 

SemorCenili.  

sarkinigzo SuqniSnebis klasifikacia 1.7 naxazzea mocemuli [37]. zogadad sarkinigzo 

SuqniSnebi erTmaneTisagan gansxvavdeba: 

 2     

1 

nax.1.7. sarkinigzo SuqniSnebis klasifikacia [37] 

             ს ა რ კ ი ნ ი გ ზ ო          შ უ ქ ნ ი შ ნ ე ბ ი 

ოპტიკური სისტ- 
ემის მოწყობით 

დანიშნულების 
მ ი ხ ე დ ვ ი თ 

კონსტრუქციული  
შ ე ს რ უ ლ ე ბ ი თ 

ჩვენებათა გადა- 
 cემის  ხერხით 

    სასიგნალო 
  მნიშვნელობით 

პროჟექტორული 

   ლ ი ნ ზ უ რ ი 

   შუქდიოდური 

   შესასვლელი 

    გასასვლელი 

   სამარშრუტო 

    გასავლელი 

   ს  ა  ფ  ა  რ  ი 

 გ ა დ ა მ ღ ო ბ ი 

მაფრთხილებელი 

  მამეორებელი 

 ს ა მ ა ნ ე ვ რ ო 

 გ  ო  რ  ა  კ  ი  ს 

      ა  ნ  ძ  უ  რ  ი 

         ჯ  უ  ჯ  ა 

   კ ო ნ ს ო ლ უ რ ი 

ნ ო რ მ ა ლ უ რ ა დ 

       მ  ნ  ა  თ  ი 

ნ ო რ მ ა ლ უ რ ა დ 

     ჩ ა მ ქ რ ა ლ ი 

ა რ ა ც ი მ ც ი მ ა 

      ც ი მ ც ი მ ა 

პირობით-ნება- 

   დამრთველი 

 აბსოლუტური 
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 optikuri sistemis mowyobilobebis mixedviT (proJeqtoruli, linzuri da 

Suqdioduri SuqniSnebi); 

 daniSnulebis mixedviT (Sesasvleli, gasasvleli, samarSruto, gasavleli, safari, 

gadamRobi, mafrTxilebeli, mameorebeli, samanevro, gorakis) 

 konstruqciuli Sesrulebis mixedviT (anZuri, juja, konsoluri SuqniSnebi); 

 CvenebaTa gadacemis xerxis mixedviT (normalurad mnaTi, normalurad Camqrali, 

aracimcima, cimcima SuqniSnebi); 

 sasignalo mniSvnelobis mixedviT (absoluturi da pirobiT-nebadamrTveli 

SuqniSnebi). 

sasadguro SuqniSnebis Cvenebebi lokomotivis marTvis kabinidan dRe-Ramis nebismier 

momentSi garkveviT aRqmadi unda iyos maSin, rodesac matarebelsa da SuqniSans Soris 

manZili aris: 

 Sesasvleli, mafrTxilebeli, gasavleli, gadamRobi da mimfaravi SuqniSnebisaTvis 

(liandagis sworxazovan ubanze) - 1000 metrze aranaklebi; 

 gasasvleli da samarSruto SuqniSnebisaTvis mTavari liandagis SemTxvevaSi – 400 
metrze aranaklebi, xolo gverdiTi liandagisaTvis – 200 metrze aranaklebi; 

 momwvevi signalebisaTvis da samanevro SuqniSnebisaTvis - 200 metrze aranaklebi.  

eleqtrul SuqniSnebSi signalebis ganrCevadobis uzrunvelsayofad gamoiyeneba 

specialuri konstruqciis optikuri sistemebi. erTmaneTisagan gansxvavdebian 

proJeqtorul da linzur SuqniSnebSi arsebuli optikuri sistemebi.  

               

           proJeqtorul SuqniSnebSi (Searchlight signal; Прожекторный светофор;) (nax.1.8 [37])  
         optikur sistemas aqvs Tujis korpus 1-Si dayenebuli mosaxsneli 

sasignalo meqanizm 2-is saxe. igi Sedgeba varvarebis naTura 3-isagan, romlis Suqnakadi 

izrdeba elifsuri amreklav 4-is mier. amreklavis erT-erT fokusSi moTavsebulia 

naTuris Zafi, xolo meore fokusSi ki – wiTeli, yviTeli da mwvane ferebiani feradi 

Suqfiltrebis mqone moZravi CarCo 6, romelsac marTavs eleqtromagnituri meqanizmi 7. 
naTuridan gamomavali sxivebi jer gaivlis SuqfiltrSi, xolo Semdeg maT Semkrebi 

linzebi 8 da 12  mimarTavs optikuri RerZis paralelurad. axlo manZilidan SuqniSnis 

xilvadobis gasaumjobeseblad sxivebis nawili qvemoT gadaixreba sadgmel 9-iT. 
sasignalo meqanizmi warmoadgens mudmivi denis polarizebul eleqtromagnitur 

reles, romelic marTavs Suqfiltrebian moZrav CarCos; sasigalo meqanizmis gragnilSi 

denis ararsebobisas optikuri sistemis fokusSi moTavsebulia wiTeli feris 

Suqfiltri. gragnilSi garkveuli polarobis denis gavlisas Suqfiltrebiani CarCo 

saTanadod Sebrundeba da fokusSi aRmoCndeba sxva (mwvane an yviTeli) feris 

Suqfiltri, rac Secvlis sasignalo Cvenebas.  

proJeqtoruli SuqniSnis xilvadobis regulirebisaTvis korpusze damagrebulia 

viziruli samarjvi 5; xilvadobis gasaumjobeseblad gamoiyeneba fonis fari 10 da saCexi 
11.  

proJeqtoruli SuqniSnis Rirsebebia erTi optikuri sistemiT sxvadasxva signalis 

gadacemis SesaZlebloba (linzur SuqniSanSi TiToeuli gadasacemi signalisaTvis 

gamoiyeneba sakuTari optikuri sistema – linzuri kompleqti) da eleqtroenergiis 

ekonomiuri moxmareba; misi naklia Suqfiltrebiani moZravi CarCos gaWedvis 

SesaZlebloba, rac moZraobis usafrTxoebisaTvis saxifaTo nebadamrTveli yalbi 

signalis gadacemis mizezi SeiZleba gaxdes; amitom dReisaTvis proJeqtoruli 

SuqniSanebi mxolod naxevradavtomatur blokirebebSi SeiZleba iqnes datovebuli 

mowyobilobaTa modernizaciamde. 

               

           saqarTvelos rkinigzaze yvelaze metad gavrcelda linzuri SuqniSnebi 

        (Сolorlight   signal; Линзовый светофор;). aseTi SuqniSnebis TiToeuli sasignalo 

SuqisaTvis gamoiyeneba sakuTari linzuri kompleqti (nax.1.9 [37]); es ukanaskneli 

Sedgeba korpusisagan 1; masze mimagrebulia naTursaWeri 2, romelzedac magrdeba naTura 

 3    

1 

 4    

1 
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3; naTuridan gamosxivebuli Suquri nakadi gadis optikur sistemaSi, romelic Sedgeba 

samagri xraxn 4-is meSveobiT korpusTan xistad mimagrebuli ori linzisagan; linzebs 

akavebs TaTebi 5 da mimWeri rgoli 6. mcire (139 mm diametriani) linza mzaddeba 

feradi minisagan da warmoadgens wiTeli, yviTeli, mwvane, TeTri-mTvarisebri an lurji 

feris Suqfiltrs. didi (linzur SuqniSnebSi 212 mm, xolo juja SuqniSnebSi – 160 mm 
diametriani). linza mzaddeba ufero minisagan da gamoiyeneba Suqis gafantvisaTvis. 

qarxanaSi damzadebisas xdeba linzuri kompleqtis fokusireba.   

 

 

 
 

 

 

 

LSuqniSnis linzur kompleqtebSi gamoiyeneba: 

 varvarebis erTZafiani (ЖС12-15 an  ЖС12-25 tipis) naTurebi; 

 varvarebis orTZafiani (ЖС12-15+15 an  ЖС12-25+25 tipis) naTurebi. 

(ЖС12-15 (25) - Железнодорожная Сигнальная, romlis kvebis Zabva 12 voltia; varvarebis 

ZiriTadi da sarezervo Zafebis simZlavre 15 an 25 vatia.)  

nax. 1.8. proJeqtoruli SuqniSnis konstruqcia [37] 
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erTZafiani naTuris naTebis resursia 1500 saaTi; orZafiani naTuris ZiriTadi Zafis 
naTebis resursia 2000 saaTi, xolo sarezervo Zafis naTebis resursi – 200 saaTi. 
sarezervo Zafebis daniSnulebaa uwesivrobis aRmofxvrisaTvis saWiro drois 

ganmavlobaSi SeinarCunos sasignalo Cvenebebis gacemis SesaZlebloba. dauSvebelia 
gadamwvari ZiriTadi Zafiani da CarTuli sarezervo Zafiani naTurebis xangrZlivi 

eqspluatacia. kvebis Zabvad 12 volti SerCeulia usafrTxoebis teqnikis moTxovnebis 

dasacavad. amave moTxovnebis ZaliT rkinigzis eleqtrificirebul ubnebze dayenebuli 

SuqniSnis anZebi aucileblad unda CavamiwoT.         

linzuri kompleqtebi montaJdeba SuqniSnis erT-, or- an samniSna TavebSi, romlebic 

specialuri kronSteinebiT magrdeba anZaze (anZuri SuqniSnebi) an saZirkvelze (juja 

SuqniSnebi); kronSteinebi signalis xilvadobis regulirebis saSualebas iZleva 

 

 
 

 

 

 

               

           bolo periodSi midis samecniero muSaoba Suqdioduri optikuri siste- 
        mebis Sesaqmnelad, romlebsac linzur sistemebTan SedarebiT aqvs Semdegi 

upiratesobebi: 

 xilvadobis gaumjobesebuli maxasiaTeblebi; 

 eleqtroenergiis dabali moxmareba; 

 muSaobis mniSvnelovnad (mTeli xarisxiT) gazrdili resursi.  

Suqdiodebiani SuqniSnebis optikuri sistema (nax. 1.10 [37]) Sedgeba kuTxviliani 

SeerTebis mqone Wilibyur 3-is meSveobiT dgar 4-ze misamagrebeli Suqdioduri anawyob 

1-isagan. Suqdiodebs kveba miewodeba klema 2-is gavliT. SuqniSnis konstruqcia agreTve 

Seicavs fonis fars 5-s da saCex 6-s. 
Suqdiodebis naTebisaTvis saWiroa dabali denebi; amis Sedegad Suqdiodebi sustadaa 

daculi eleqtruli da eleqtromagnituri denebis zegavlenebisagan; garda amisa, kvebis 

Zabvaze Suqdiodis naTeba arawrfivadaa damokidebuli, rac arTulebs naTebis 

regulirebis (Zabvis ormagi Semcirebis dros) reJims. aRniSnuli problemebis gamo 

Suqdioduri SuqniSnebi jer kidev araa farTod gavrcelebuli.  

 

 

 

 5   

1 

nax.1.9. linzuri kompleqti 
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            aTinaTebis gamosaricxavad SuqniSnebis yvela detali piriTi mxridan  
        Savad iRebeba. garda amisa, mzis Suqis arekvlis gamo yalbi signalebis 

gadacemis Tavidan asacileblad gamoiyeneba damcveli saCexebi (Industrial visor; Козырки). 

salokomotivo proJeqtorebis Suqis arekvlis Sedegad yalbi signalizaciis warmoSoba 

gamoiricxeba konstruqciis TaviseburebebiT; kerZod, linzuri SuqniSnebis SemTxvevaSi – 

refleqtoris ararsebobiT (ix. nax. 1.9), proJeqtoruli SuqniSnebis SemTxvevaSi – 

optikuri sistemis mowyobilobiT (ix. nax. 1.8), xolo Suqdiodebiani SuqniSnis dros – 

matricis mowyobilobiT.  

SuqniSnebi zurgiTi mxridan  specialuri aluminiani saRebaviT iRebeba; es 

uzrunvelyofs salokomotivo proJeqtorebis areklili SuqiT maT xilvadobas 

(magaliTad, araswori sagadasarbeno liandagze matareblebis moZraobisas salokomotivo 

signalizaciis CvenebebiT; am dros Sesasvleli SuqniSnis zurgi gamoiyeneba sadguris 

sazRvris aRmniSvnelad).  

  

 
 

 

 

 

anZuri SuqniSnebi (nax.1.11 [37]) gamoiyeneba Sesasvlel SuqniSnebad, agreTve gasasvlel 

da samarSruto SuqniSnebad: 

  mTavar liandagebze; 

  maRal baqnebian gverdiT liandagebze; 

  gverdiT liandagebze, romlebzedac gaTvaliswinebulia matareblebis gauCerebeli 

gatareba. 

danarCen gasasvlel (nax.1.12 [37]), agreTve samanevro (nax.1.13 [37]) SuqniSnebad 

gamoiyeneba juja SuqniSnebi.   

Gsamgzavro matarebelTa gagzavnis liandagebze gasasvleli (samarSruto) SuqniSnebis 

sakmarisi xilvadoba Tu ar aris uzrunvelyofili, maSin unda davayenoT mameorebeli  

nax. 1.10. Suqdioduri SuqniSnis Tavi 

 6   

1 
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SuqniSnebi. yvela sasadguro SuqniSani ise unda davayenoT, rom momijnave 

liandagebisaTvis gankuTvnili signalebi lokomotivis kabinidan ar iqnes aRqmuli  

sakuTari liandagis signalebad. 

gansakuTrebul SemTxvevebSi liandagebis garkveuli jgufisaTvis SeiZleba saerTo 

gasasvleli an samarSruto SuqniSani iqnes dayenebuli; aseT SuqniSnebs jgufuri 
SuqniSnebi ewodeba; maT aucileblad unda hqondes samarSruto maCveneblebi, romlebzec 

saWiro SemTxvevebSi mieTiTeba im liandagis nomeri, romlidanac nebadarTulia 

matareblis gagzavna. 

gasasvlel da samarSruto SuqniSnebze erTi da igive TeTri Suqi SeiZleba 

gamoyenebuli iqnes rogorc momwvev, aseve samanevro signalad. jgufur SuqniSnebze 

momwvevi signalebi ar yendeba.  

nax. 1.12. gasasvleli SuqniSani liTonur saZirkvelze. 

nax. 1.13. samanevro SuqniSani rkinabetonis saZirkvelze  
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1.4 sasiCqaro signalizaciis  

safuZvlebi 

               

           rkinigzaze moZraobis  usafrTxoebis uzrunvelyofis ZiriTad xerxs war- 

         moadgens moZravi erTeulebis memanqaneebisaTvis brZanebebis gadasacemad 

sasignalo mowyobilobebis gamoyeneba. adreul sistemebSi gamoyenebuli sasignalo 

mowyobilobebi saliandago ganviTarebis maT mier gadaRobil ubnebze moZraobis mxolod 

nebadamrTveli an amkrZalavi brZanebebis gadacemis saSualebas iZleoda. praqtikam 

gviCvena, rom moZraobis usafrTxoebis asamaRleblad mxolod aRniSnuli brZanebebis 

gadacema sakmarisa ar iyo. amitom damuSavda da gavrcelda samarSruto signalizacia, 
romelic sasignalo mowyobilobebis saSualebiT memanqanes atyobinebda, Tu romel 

marSrutSi iyo gaTvaliswinebuli matareblis gadaadgileba. pirvelad dabali iyo 

matarebelTa moZraobis siCqareebi da amitom aseTi informaciis miRebis Semdeg memanqanes 

SeeZlo gaekontrolebina sasadguro muSakebis moqmedebebi; kerZod, aRmoeCina isrebis 

araswor mdebareobebSi yofna, liandagis dakaveba an Semxvedrad sxva Semadgenlobis 

moZraoba da avariis acilebisaTvis droulad gaeCerebina matarebeli.  

Tanamedrove rkinigzaze mniSvnelobnad gaizarda matarebelTa moZraobis siCqareebi. 

amitom SeuZlebelia memanqanem gaakontrolos matarebelTa usafrTxod moZraobis 

pirobebis Sesruleba da maTi darRvevis SemTxvevaSi droulad gaaCeros matarebeli.  

amitom samarSruto signalizaciis nacvlad, damuSavda da dainerga e.w. sasiCqaro 
signalizacia, romlis drosac TiToeuli sasignalo CvenebiT gadaicema Semdegi ori 

brZaneba: 

1) ZiriTadi brZaneba, romelic gansazRvravs, Tu ra siCqariT moZraobis uflebas 

iZleva mocemuli SiqniSani; 

2) mafrTxilebeli brZaneba, romelic memanqanes atyobinebs, Tu rogori siCqariT 

moZraobis uflebas iZleva momdevno SuqniSani. 

               

            adreul sistemebSi gamoyenebuli samaforebi  ori gansxvavebuli sasigna-                   

         lo Cvenebis gadacemis saSualebas iZleoda (moZravi frTa horizontalu-

radaa an 450-iT zeviTaa aweuli). aseTi mcire raodenobis sasignalo Cvenebebis gadacemis 

SesaZlebloba semaforebis erT-erT nakls warmoadgenda (mas emateboda konstruqciuli 

mouxerxebulobebic)  da Semdeg igi SuqniSnebiT iqna Secvlili. SuqniSnebi gamoirCeva 
dReRamis nebismier momentSi kargad ganrCevadi didi raodenobis sasignalo Cvenebebis 

gadacemis unariTa da moxerxebuli konstruqciuli agebulebiT. 

SuqniSnebiT gadasacemi sasignalo Cvenebebis raodenobas gansazRvravs matareblis mier 

realizebadi siCqareebis raodenoba. umartivesia e.w.  siCqareTa orsafexurovani sistema.  
aRniSnuli sistemis SemTxvevaSi moZraobisaTvis gamoiyeneba ori, kerZod, maqsimaluri 
vmax da nulovani siCqare vo (nulovani siCqare matareblis gaCerebas gulisxmobs). ori 

siCqaris gamoyeneba sakmarisia maSin, rodesac matarebeli isarze gadaxvevis gareSe (e.i. 

gadasarbenebze an mTavar sasadguro liandagebze) moZraobs. am dros manZili Tanagzad 

SuqniSnebs Soris matareblis maqsimaluri siCqaris Sesabamis samuxruWo manZilze 

naklebi ar unda iyos.  

siCqareTa orsafexurovani sistemis dros Semdegi sami sasignalo Cvenebis arsebobaa 

sakmarisi: 

 mwvane sasignalo Cveneba, romelic niSnavs, rom mocemuli SuqniSani SeiZleba 

maqsimaluri vmax siCqariT iqnes gavlili da momdevno SuqniSani Riaa; 

 yviTeli sasignalo Cveneba, romelic niSnavs, rom mocemuli SuqniSani SeiZleba 

maqsimaluri vmax siCqariT iqnes gavlili da momdevno SuqniSani daxurulia; 

 wiTeli sasignalo Cveneba, romelic gaCerebas (nulovani vo=0 km/sT siCqaris 

ganviTarebas) moiTxovs. 
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           siCqareTa orsafexurovani sistema SeuZlebelia gamoviyenoT isrul gadam- 

        yvanebze matareblis gadaxriT moZraobis dros. ase, magaliTad, isrul 

gadamyvanebze gadaxriT moZraobisas dasaSvebia: 

  P50 relsebisa da 1/9, agreTve 1/11 markis jvaredis SemTxvevaSi  v1 ≤ 40km/sT 
siCqariT, xolo P65 relsebisa da 1/11 markis jvaredis SemTxvevaSi - v1 ≤ 50km/sT-is 
toli siCqariT moZraoba; 

 1/15 markis jvaredis SemTxvevaSi v2 ≤ 60km/sT siCqariT moZraoba;  

 1/18 markis jvaredis SemTxvevaSi v3 ≤ 80km/sT siCqariT moZraoba; 

 1/22 markis jvaredis SemTxvevaSi v4 ≤ 120km/sT siCqariT moZraoba. 
SevniSnavT, rom 1/18 da 1/22 markis jvaredis markis jvaredian isrul gadamyvanebs 

mdovred dacerebuli gadamyvanebi ewodeba.  
jvaredis markis absoluturi sidide rac ufro naklebia (1/9 > 1/11 >1/15 > 1/18 > 

1/18 > 1/22 > ... > 1/65), miT ufro mcirea ganStoebul liandagebs Soris arsebuli 

kuTxis tangensi (ix. nax.1.3); amis gamo miT ufro naklebadaa dacerebuli isruli 

gadamyvani da miT ufro mdovred xdeba matareblis gadaxra; cxadia, amis gamo mas ufro 

maRali siCqaris realizebis saSualeba eZleva. ase, magaliTad, parizi-lionis 
maRalsiCqarul xazze arsebul sadgurebSi gamoyenebulia 1/65 markis mqone mdovred 

dacerebuli isruli gadamyvanebi. 

saqarTvelos rkinigzaze ar gamoiyeneba 1/15 (da, ra Tqma unda, arc 1/65) markis 

jvarediani isruli gadamyvanebi, amitom isrul gadamyvanze gadaxriT moZraobisTvis arc 

v2 ≤ 60km/sT siCqarea gamoyenebuli; miuxedavad aRniSnulisa, signalizaciis zogad 

sistemaSi v2 ≤ 60km/sT siCqare mainc aris gaTvaliswinebuli. 

Cvens qveyanaSi gamoyenebulia saSuqniSno signalizaciis Semdegi ZiriTadi principi: 
wiTeli Suqi moiTxovs SuqniSanTan moZravi erTeulis gaCerebas, xolo mwvane da 

yviTeli Suqebi iZleva maTi gavlis uflebas. 

erTi uwyvetad mnaTi an mocimcime nebadamrTveli Suqi nebas iZleva mocemuli 

SuqniSani matarebelma dasaSvebi maqsimaluri vmax siCqariT gaiaros; amasTanave: 

 mwvane Suqis uwyvetad naTeba miuTiTebs memanqanes, rom aseTive maqsimaluri 

siCqariTaa nebadarTuli momdevno SuqniSnis gavla; xolo mwvane Suqis cimcima naTeba mas 
auwyebs, rom momdevno SuqniSnis gavla SesaZlebelia v3 an  v4 siCqariT;  

 yviTeli Suqis uwyvetad naTeba miuTiTebs memanqanes, rom momdevno SuqniSanTan 

aucilebelia gaCereba (v0 siCqaris ganviTareba); xolo yviTeli Suqis cimcima naTeba mas 
auwyebs, rom momdevno SuqniSnis gavla SesaZlebelia Semcirebuli v1  siCqariT;  

ori Suqis naTeba, romelTaganac qveda Suqi aucileblad yviTeli ferisaa, mocemuli 

SuqniSnis Semcirebuli v1 siCqariT gavlis nebarTvas iZleva. 

ori SuqisaTvis erTi mwvane zolis damateba v3 siCqariT, xolo ori mwvane zolis 

damateba -  v4 siCqariT gavlis nebarTvas niSnavs; aseT SemTxvevaSi zeda Suqi uCvenebs 

momdevno SuqniSnis gavlis siCqares: uwyvetad mnaTi yviTeli Suqi moiTxovs momdevno 

SuqniSanTan gaCerebas, cimcima yviTeli Suqi – siCqaris v1  mniSvnelobamde Semcirebas; 

cimcima mwvane Suqi erTi mwvane zolis dros moiTxovs siCqaris v3 mniSvnelobamde, xolo 

ori mwvane Suqis dros - v3 mniSvnelobamde Semcirebas.  

lurji Suqi krZalavs mxolod manevrebis Catarebas da samatareblo 

gadaadgilebebisaTvis araviTari mniSvneloba ar gaaCnia. samanevro gadaadgilebaTa 

akrZalvisaTvis, agreTve sasignalo Cvenebebis xilvadobis gasaumjobeseblad,  samanevro 

SuqniSnebisaTvis SeiZleba wiTeli Suqic gamoviyenoT; oRond am SemTxvevaSi 

dabrkolebebi ar unda Seeqmnas samatareblo gadaadgilebebs. 
 uwyvetad mnaTi TeTri-mTvarisebri Suqi samanevro gadaadgilebebis nebarTvas iZleva. 

rac Seexeba Sesasvlel, gasasvlel da samarSruto SuqniSnebze mocimcime TeTr-

mTvarisebr Suqs, igi mocemuli SuqniSnis 20 km/sT-ze araumetesi siCqariT gavlisa da 

dabrkolebis aRmoCenisTanave gaCerebis brZanebas iZleva. 
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nax.1.14.  1/9 da 1/11  markis jvaredebiani isrebis mqone 
sadguris  signalizaciis sqema 

 

               

            1.14 naxazze mocemulia samniSna signalizaciis mqone sarkinigzo ubanze    

         ganTavsebul iseT sadgurze arsebuli mafrTxilebeli, Sesasvleli da 

gasasvleli SuqniSnebis signalizacia, sadac gamoiyeneba 1/9 da 1/11 markis jvaredebiani 
isruli gadasasvlelebi. mokled ganvixiloT igi.   

 mafrTxilebel SuqniSan 1-ze yviTeli signali (nax.1.14,a) Sesasvlel Н SuqniSanze 
wiTeli an TeTri-mTvarisebri (momwvevi) feris signalis naTebis dros ainTeba. SuqniSani 

1 matarebelma SeiZleba gaiaros maqsimaluri siCqariT, radgan blok-ubnis sigrZe 

sakmarisia imisaTvis, rom matarebelma gaCereba Н SuqniSanTan moaswros; 

 mafrTxilebel SuqniSan 1-ze yviTeli mocimcime signalis naTeba (nax.1.14,b,g) 
memanqanes afrTxilebs imis Sesaxeb, rom Н SuqniSani Riaa, magram misi gavla SeiZleba v1 

= 40 km/sT-ze araumetesi siCqariT; siCqaris aRniSnuli Semcireba imisaTvisaa aucilebeli, 

rom matarebeli sadgurSi Sedis isrul gadamyvanebze gadaxriT; aseTi situacia 

ganxiluli magaliTis SemTxvevaSi warmoiqmneba maSin, rodesac matarebeli Sedis gverdiT 

3l liandagze an igi mTavar Il liandagze Sedis naxazis marcxena mxareze arsebuli 

punqtiriT naCvenebi variantuli marSrutiT. aseT SemTxvevaSi Н SuqniSanze anTia ori 
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yviTeli signali; es ukanaskneli niSnavs, rom Н SuqniSnis gavla SeiZleba v1 = 40 km/sT-

ze araumetesi siCqariT. amasTanave aq SesaZlebelia arsebobdes Semdegi situacia: 

a) Sesasvleli Н SuqniSnis zeda yviTeli signali anTia uwyvetad; 

b) Sesasvleli Н SuqniSnis zeda yviTeli signali cimcimebs. 

pirveli niSnavs, rom marSrutSi arsebuli gasasvleli (Н1  an Н3 ) SuqniSani 

daxurulia (masze anTia amkrZalavi signali), xolo meore niSnavs, rom aRniSnuli 

SuqniSani Riaa (masze anTia nebadamrTveli signali). 

 mafrTxilebel SuqniSan 1-ze mwvane signalis naTeba (nax.1.14-,d) memanqanes miTiTebs, 
rom Sesasvleli Н SuqniSani SeiZleba maqsimaluri siCqariT gaiaros; matarebeli miiReba 

mTavar Il liandagze (isrul gadamyvanebze gadauxrelad). Sesasvlel Н SuqniSanze am 

SemTxvevaSi SeiZleba iyos Semdegi Cveneba: 

 a) zeda yviTeli signali anaTebs uwyvetad; 

 b) zeda yviTeli signali cimcimebs; 

 d) uwyvetad anTia mwvane signali; 

Sesasvlel Н SuqniSanze zeda yviTeli signalis uwyvetad naTeba niSnavs, rom 

matarebeli Sedis mTavar Il liandagze da am liandagidan gasasvleli Н1 SuqniSani 

daxurulia; 

zeda yviTeli signalis cimcimi niSnavs, rom matarebeli Sedis mTavar Il liandagze 

da am liandagidan gadis variantuli marSrutiT (naxazis marjvena mxareze naCvenebi 

punqtiriT). gasasvlel Н1 SuqniSanze am dros SeiZleba enTos ori yviTeli uwyveti 

Cveneba an ori yviTeli Cveneba, romelTaganac zeda Cveneba cimcimebs; pirvel SemTxvevaSi 

Tavisufalia gadasarbenis erTi blok-ubani, xolo meore SemTxvevaSi – ori an meti 

blok-ubani; matarebelma Н1 SuqniSani unda gaiaros v1 = 40 km/sT-ze araumetesi siCqariT.  
Sesasvlel Н SuqniSanze mwvane signalis uwyvetad naTeba niSnavs, rom matarebelma 

rogorc Sesasvleli, aseve gasasvleli SuqniSnebi SeiZleba gaiaros maqsimaluri 

siCqariT; matarebeli isrul gadamyvanebze gadauxrelad Sedis mTavar Il liandagze; 
gasasvlel Н1 SuqniSanze SeiZleba enTos yviTeli an mwvane Suqi. yviTeli Suqis naTeba 

niSnavs, rom avtoblokirebis Semdegi SuqniSani daxurulia (e..i. Tavisufalia 

gadasarbenis erTi blok-ubani), xolo mwvane Suqis naTeba niSnavs, rom Riaa 

avtoblokirebis Semdegi SuqniSani (e.i. Tavisufalia gadasarbenis ori an meti blok-

ubani).  

aucilebelia aRvniSnoT, rom gverdiT 3l liandagze matareblis gauCereblad gavlis 

dros (ix. nax.1.14,b) gasasvlel Н3 SuqniSanze SeiZleba enTos erTi yviTeli an mwvane 

Suqi, miuxedavad imisa, rom  gasasvleli SuqniSnis iqiT xdeba matareblis moZraobis 

isrebze gadaxra; signalizaciis aseTi gamartiveba xifaTs ar uqmnis moZraobis 

usafrTxoebas Semdegi mizezis gamo. 

 gverdiT liandagze moZraobisas memenqane  sadguris yelSi arsebul isrebze 

Sesvlamde siCqares amcirebs v1 = 40 km/sT-mde da aseTi siCqariT moZraobs manam, sanam 
aRniSnul isrebs ar gaanTavisuflebs matareblis bolo vagoni. aseT pirobebSi memanqanem 

icis, rom matarebeli miiReba gverdiT liandagze da mzadaa gasasvleli SuqniSnis iqiT 

mdebare isrebzec imoZraos Semcirebuli siCqariT.  

gverdiT liandagze gauCerebeli gavlis ararsebobisas (nax.1.14,e) Sesasvlel Н 

SuqniSanze ar iqneba gamoyenebuli ori yviTeli Suqisagan Semdgari signalizacia, 

romelTaganac zeda signali cimcimebs. 

               

           1.15 naxazze gamosaxuli sadguris SemTxvevaSi gamoyenebulia 1/18 markis  
         jvaredebiani damreci isruli gadamyvanebi; maTi raodenobaa sami da  isini 

naxazze gamuqebuli samkuTxedebiTaa aRniSnuli; meoTxe isruli gadamyvanisTvis 

gamoyenebilia 1/11 markis jvaredi 
1/18 jvaredis markiani isruli gadamyvanebiT gverdiT 2l da 3l liandagebze 

matareblis misaRebad Sesasvleli Н SuqniSanze ainTeba mwvane feris zoli. aseT 

SemTxvevvaSi Н SuqniSnis gavla Tu SesaZlebelia v3 =80 km/sT siCqariT, maSin 

mafrTxilebel SuqniSan 1-ze ainTeba mocimcime mwvane Suqi (nax.1.14,g). 
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nax.1.15. 1/18  markis jvaredebiani isrebis mqone  
sadgurze  gamoyenebuli signalizacia 

 

2l liandagidan matarebeli gaigzavneba 1/18 markis jvarediani isriT, amitom 2l 

liandagze matareblis gauCereblad gatarebis SemTxvevaSi uwyvetad mnaT mwvane zolTan 

erTad Sesasvleli Н SuqniSanze ainTeba cicmcima mwvane da uwyveti yviTeli signali; am 

SemTxvevaSi cimcima mwvane Suqi memanqanes miuTiTebs, rom Н2 SuqniSani SeiZleba gaiaros 

v3 = 80 km/sT siCqariT; es saSualebas gvaZlevs Н2 SuqniSanze ar davayenoT mnaTi mwvane 

zoli. 

3l liandagidan matarebeli gaigzavneba Cveulebrivi (1/11 jvaredis markiani) isruli 

gadamyvaniT da igi unda moZraobdes v1 = 40 km/sT siCqariT; amitom  3l liandagze 

matareblis miRebisas Sesasvlel Н SuqniSanze anTia ori yviTeli Suqi mwvane zoliT. 

gasasvlel Н3  SuqniSanze ainTeba an ori uwyveti yviTeli Suqi (Tu Tavisufalia 

avtoblokirebis mxolod erTi blok-ubani) an ori yviTeli Suqi, romelTaganac zeda 

yviTeli Suqi cimcimebs (Tavisufalia avtoblokirebis ori an meti blok-ubani). mwvane 

Suqis sasignalo kompleqti Н3 ar aris dayenebuli; am Suqis adgilo daxurulia 

saxuraviT (sadguris signalizaciis sqemaze es faqti aRniSnulia jvriT). 

sagareubno xazebis gamtarobis unaris gasazrdelad gamoiyeneba oTxniSna 
signalizacia; am dros wiTel, mwvane da yviTel sasignalo Cvenebebs emateba meoTxe 

sasignalo Cveneba – erTdroulad mnaTi yviTeli da mwvane Cveneba [1]. oTxniSna 

signalizaciis gamoyenebisas SuqniSnebis gadasarbenze ganlageba imgvarad xdeba, rom 

Cqarosnuli matareblebisaTvis samuxruWo manZili ori blok-ubnis sigrZis toli iyos.  

 

 

1.5 sadguris sqematuri (erTZafiani)   

gegmis agebis safuZvlebi 

               

            sasadguro avtomatikisa da telemeqanikis nebismieri arsebuli sistemis          

        (e.w centralizaciis) dasaproeqteblad da axali sistemis dasamuSaveblad 

aucilebel dokumentebs sadguris sqematuri gegma da  marSrutebis, isrebisa da 

SuqniSnebis urTierTdamokidebulebis cxrili warmoadgens. am or dokumentSi kompaqturi 

saxiTaa warmodgenili mTeli is Teoriuli wanamZRvrebi, romelTa realizaciis 
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produqts warmoadgens centralizaciis konkretuli sistema. sxva sityvebiT rom vTqvaT, 

aRniSnuli dokumentebis debulebebia ganivTebuli nebismieri saxis centralizaciis 

sistemaSi. aqedan gamomdinare maTi codna aucilebelia sarkinigzo avtomatikisa da 

telemeqanikis nebismieri specialistisaTvis.  

sadguris sqematuri gegma warmoadgens eleqtruli centralizaciis daproeqtebisaTvis 

gankuTvnil dokuments, romelSic moxdenilia  liandagebis, isrebis, SuqniSnebis, 

maizolirebeli pirapirebisa da sadguris sxva obieqtebis umasStabo erTZafiani (erTi 

wrfiT) asaxva aRniSnuli obieqtebis urTierTganlagebisa da liandagebis sigrZeTa 

proporciebis SenarCunebiT. radgan aRniSnul gegmaze liandagebi erTi ZafiT (wrfiT) 

gamoisaxeba, amitom mas sadguris erTZafian gegmasac uwodeben. 
sqematuri gegmis daproeqteba xdeba sadguris muSaobis mareglamentirebeli ZiriTadi 

dokumentebis – “sadguris teqnologiuri procesisa” da “teqnikur-ganmkargulebeli 

aqtis” Sesabamisad. am dros unda vixelmZRvaneloT moqmedi normatiuli dokumentebis 

(rkinigzebis teqnikuri eqspluataciis wesebis, magistraluri transportis rkinigzebis 

mowyobis saxelmwifo standartebis, rkinigzebis signalizaciis instruqciis, rkinigzebze 

matarebelTa moZraobisa da samanevro samuSaoebis warmoebis Sesaxeb instruqciis, 

sarkinigzo gadasasvlelebis eqspluataciis instruqciis, rkinigzis transportze 

avtomatikisa da telemeqanikis mowyobilobebis teqnologiuri daproeqtebis normebis, 

saSuqniSne signalizaciis gamoyenebis Sesaxeb saxelmZRvanelo miTiTebebis da a.S.) 

moTxovnebiT. 

sqematuri gegmis safuZvelze ganisazRvreba eleqtruli centralizaciisadmi 

wayenebuli saeqspluatacio-teqnikuri moTxovnebi, agreTve samuSaoTa moculoba da misi 

mSeneblobisaTvis saWiro dafinanseba.  

               

            sadguris sqematur gemaze gamoisaxeba: 

             sadguris saliandago ganviTareba – liandagebis erTZafiani gamosaxuleba; 

centralizebuli da aracentralizebuli isrebi relsebis tipebisa da jvaredis markebis 

miTiTebiT; amaridebeli kalmebi; samuxruWo sabjenebi; sadgurTan misasvlelebi; 

misasvleli liandagebis mirTvebi; 

 isruli eleqtroamZravebi, isruli sakontrolo saketebi; 

 maizolirebeli pirapirebi; izolirebuli da araizolirebuli sasadguro 

liandagebi; isruli da uisro saliandago ubnebi; 

 SuqniSnebi konstruqciebisa (juja, anziri, konsoluri) da SuqTa ferebis 

miTiTebiT; 

 releuri da sabatareo karadebi; 

 sadguris farglebSi arsebuli gadasavlebi da saqveiTo gadasasvleebi; agreTve 

iseTi sagadasarbeno gadasavlebi da saqveiTo gadasasvlelebi, romlebic saWiroebs 

sasadguro mowyobilobebTan dakavSirebas; 

 samanevro svetebi, jixurebi, postebi da koSkurebi; 

 samosamsaxuro-teqnikuri Senobebis (samgzavro Senobis, eleqtruli gorakisa da 

samanevro centralizaciaTa postebis, transportabeluri modulebis, teqnikuri 

momsaxurebis punqtebis, agreTve sxva nagebobebis) ganTavsebis adgilebi; 

 samgzavro da satvirTo baqnebi (platformebi); xelovnuri nagebobebi (xidebi, 

gzagamtarebi da a.S.),romlebic gavlenas axdens sakabelo samuSaoebis warmoebasa da 

scb-s mowyobilobebis montaJze; 

 avtoblokirebis (ab–is) maRali Zabvis xazebi da gaswvrivi eleqtromomaragebis 

xazebi gamTiSi da mkvebavi transformatorebis dayenebis adgilebSi; 

 eleqtrificirebuli liandagebi; wevis qvesadgurebi; mkvebavi xazebis mierTebis 

wertilebi maqsimaluri denis miTiTebiT; sakontaqto qselis sahaero RreCoebi da 

neitraluri Cadgmebi; 

 scb-s kabelTa ZiriTadi trasa; 

 samgzavro Senobis RerZidan savele obieqtebis daSorebis ordinatebi. 
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 sadguris sqematuri gegmis agebisas naxazze mimdevrobiT daitaneba sadguris 

saliandago ganviTarebis pirobiTi aRniSvnebi (nax. 1.16), aRniSnuli ganviTareba daiyofa 

izolirebul seqciebad, dainomreba liandagebi da isrebi, ganisazRvreba SuqniSnebis 

dayenebis adgilebi, gamoiangariSeba scb-s mowyobilobaTa ordinatebi. 

               

            izolirebul ubnebad saliandago ganviTareba mizanSewonilia Semdegi     
        TanamimdevrobiT davyoT: 

   davayenoT gadasarbenidan sadguris gamomyofi maizolirebeli pirapirebi; 

 gamovyoT sadguris mTavari da misaReb-gasagzavni liandagebis sarelso wredebi; 

 SemovitanoT maizolirebeli pirapirebi, romlebiTac Sesasvleli SuqniSnis Semdeg 

gamoiyofa liandagis uisro ubnebi, agreTve samanevro samuSaoebis sawarmoeblad 

mosaxerxebeli saliandago ubnebi; 

 davayenoT aracentralizebuli zonebis (satvirTo ezos, depos, saCixe da 

misasvleli liandagebis) ganmacalkavebeli maizolirebeli pirapirebi; am dros 

aucilebelia aRvniSnoT, rom centralizaciis obieqts warmoadgens wevis qvesadgurebis, 

saxanZro da aRmdgeni matareblebis, agreTve maRali klasis vagonebis dayenebis 

liandagebi; 

 misasvleli liandagebidan centralizaciis zonis Sesasvlelze unda gamoiyos mokle 

(25 metri sigrZis) sarelso wredi; es aucilebelia misasvleli liandagebidan 

SemadgenlobaTa mosvlis gasakontroleblad;    

 rogorc wesi, damoukidebel sarelso wredad gamoiyofa isruli quCis TiToeuli 

isari; 

 davayenoT erTdrouli paraleluri gadaadgilebebis uzrunvelmyofi maizolirebeli 

pirapirebi (aseTebia: gadasasvlelis warmomqmnel isrebs Soris dayenebuli pirapirebi da 

paralelurad ganTavsebul gadasasvlelebs Soris dayenebuli pirapirebi); 

 gavaanalizoT miRebul ganStoebul sarelso wredebSi Semavali isrebis raodenoba 

da seqciaTa centrebis arseboba; izolirebuli ubnebis Tavisuflebis sworad 

gakontrolebisaTvis ToToeul isrul izolirebul seqcias unda gaaCndes centri – 

wertili, romelzedac moZravi Semadgenloba aucileblad gaivlis seqciaSi Semavali 

isrebis mdebareobebisagan damoukideblad (magaliTad, nax.1.6,g naxazze arsebuli 6СП 
seqciis centri moTavsebulia isar 6-is kalamsa da im pirapirs Soris, romelic 

erTmaneTisagan ganacalkevebs mocemul isrul seqciasa da 4l liandags); erT 

izolirebul seqciaSi SeiZleba CairTos samamde erTmagi an ori gadajvaredinebuli 

isari; saWiroebis SemTxvevaSi unda davayenoT damatebiTi maizolirebeli pirapiri, 

amasTanave, sasurvelia, rom minimaluri iyos mTavar liandagze dayenebuli pirapirebis 

raodenoba; 

               

          Semdeg etapze unda ganvalagoT samatareblo da samanevro SuqniSnebi; es  
         es procesi unda SevasruloT Semdegnairad: 

 sadguris sazRvarze arsebul maizolirebeli pirapirebis gaswvriv unda davayenoT 

Sesasvleli SuqniSnebi; 

 orliandagian xazebze araswor liandagze moZravi matareblebis misaRebad ZiriTadi 

SuqniSnebis gaswvriv unda davayenoT damatebiTi Sesasvleli signalebi; gabaritis dacvis 

SeuZleblobis SemTxvevaSi aRniSnuli signalebi SeiZleba davayenoT moZraobis mimarT 

marcxena mxareze; axali sadgurebis daproeqtebisas aseTi signalebi unda iyos anZuri; 

 misaReb-gasagzavni liandagebidan maT specializaciaze damokidebulebiT unda 

davayenoT gasasvleli SuqniSnebi; dasaSvebia ramdenime (oRond ara mTavari) 

liandagisaTvis davayenoT jgufuri gasasvleli SuqniSani; aseT SuqniSnebze damatebiT 

unda gaviTvaliswinoT im liandagebis nomrebis maCvenebeli samarSruto maCveneblebi, 

romlebidanacaa nebadarTuli gagzavna;  

  3      

  4      
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 misaReb-gasagzavni liandagebiani ramdenime parkis arsebobis SemTxvevaSi mimdevrobiT 

ganlagebuli parkebis an liandagebis ganmacalkevebeli isruli zonis win unda davayenoT 

samarSruto SuqniSnebi; 
 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

                           

 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

       

                                                                      

 

 

 

 

 

 

 

                                    
 

nax.1.16. (dasawyisi)sadguris sqematur gegmaze 
 gamoyenebuli pirobiTi aRniSvnebi 

 

 

 

 

ixileT gagrZeleba 

15-450 
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2 

 2 
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samanevro sveti 

1 

20 

1
5
 

scb-s mowyobilobebiT  

  aRWurvili isari 

isruli eleqtruli am- 

ZraviT aRWurvili isari 

gorvis uwyveti zeda- 

  piris mqone isari 

ormagi marTviani eleqtro- 

amZraviT aRWurvili isari 

ori sakontrolo isruli 

saketiT aRWurvili isari 
gabarituli da ugabarito 

maizolirebeli pirapiri 

amaridebeli isari sadgurTan erTliandagiani 

      misasvleli 

1Bl 

ormxrivi moZraobiani or- 

 liandagiani misasvleli 

1Al 

2Al 

calmxriv moZraobiani orl- 

  iandagiani misasvleli  

1Al 

 

2Al 

 

specializirebuli sasad- 

     guro liandagi 

gaupirovnebeli sasad- 

   guro liandagi 

4l 

araizolirebuli sasa- 

D dguro liandagi 

N N 

 
N 

scb-s kabelis trasa 

sasamsaxuro-teqnikuri Senoba 

15 

1
0
 

ec-s   p o s t i 

sabjeniani Cixi 

27T 

( 1235) 

sakont. qselis sahaero  

 Sualedi ordinatiT 

releuri da sabatareo kara- 

debi (7 – akumulatorebis ra- 

        odenobaa) 
8 

3 

7 

5 

3 

5 

4 

avtoblokirebis maRali Zab- 

vis xazi transformatoriT 

ab mZx – 10 kv 

avtomaturi Slagbaumi saga- 

dasasvlelo signalizaciis 

       SuqniSniT 
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2 3 
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nax.1.16. (dasasruli)sadguris sqematuri gegmaze 
 gamoyenebuli pirobiTi aRniSvnebi [37] 

 

 

 gasasvleli da samarSruto SuqniSnebis arasakmarisi xilvadobis SemTxvevaSi unda 

davayenoT mameorebeli SuqniSnebi. 

samanevro SuqniSnebis dayenebisas unda vixelmZRvaneloT Semdegi mosazrebebiT; 
samanevro SuqniSnebis meSveobiT SesaZlebeli unda iyos: 

    specializebuli misaReb-gasagzavni liandagebidan gasvla; 

    aracentralizebuli zonebidan sadgurSi Sesvla; 

    specializebuli misaReb-gasagzavni liandagebidan gasvla; 

    aracentralizebuli zonebidan sadgurSi Sesvla; 

    misaReb-gasagzavn liandagebTan mirTuli isrebis gadaRobva; 

    sadguris yelSi arsebuli nebismieri saliandago ubnebidan gadaadgileba; 

    sadguris yelSi samanevro samuSaos Sesrulebisas fuWi gadaadgilebis gamoricxva.  

4 

2 

1-3 

4 

 
6 

Sesasvleli SuqniSani 

erTi mwvane zoliani Sesas- 

    vleli SuqniSani 

ori mwvane zoliani Sesas- 

    vleli SuqniSani 

1 

satransformatoro yuTi- 

ani gasasvleli SuqniSani 

1 

3 

satransformatoro yuTi- 

ani konsoluri gasasvle- 

    Lli SuqniSani 

 

 

5-niSniani gasasvleli Suq- 

niSani samarSruto maCvene- 

bliTa da transformator- 

      is 2 yuTiT 

4 

2 

erTi mwvane zoliani 

gasasvleli SuqniSani 

ori mwvane zoliani 

gasasvleli SuqniSani 

 

juja gasasvleli (samarSr- 

    ruto) SuqniSani 

8 

2 yviTeli Suqiani juja 

  gasasvleli SuqniSani 

2 yviTeli Suqiani juja 

  samarSruto SuqniSani 

2 TeTri Suqiani juja 

samarSruto SuqniSani 

samanevro SuqniSnebi: anZu- 

  ri da 2 TeTri feris 

ixileT  dasawyisi ixileT  dasawyisi 
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             Semdeg xdeba isrebis normaluri (plusovani) mdebareobebis gansazRvra da       

             maTi danomvra. sqematur gegmaze isrebi plusovan mdebareobebSia gamosaxu- 

li. arsebobs sadgurze isrebis plusovani mdebareobebis gasazRvris ori zogadi wesi, 

romelTaganac pirveli gankuTvnilia erTliandagian ubnebze arsebuli, xolo meore – 

orliandagian ubnebze arsebul sadgurebSi isrebis plusovani mdebareobebis 

gansasazRvravad. 

wesi 1. erTliandagian ubanze arsebul sadguris yvela isris plusovani mdebareobaSi 

yofnis dros sadguris sxvadasxva mxridan miRebis marSrutebi mimarTuli unda iyos 

sxvadasxva misaReb-gasagzavn liandagebisaken, romelTaganac erT-erTi unda iyos mTavari 

liandagi; 

wesi 2. orliandagian sadguris yvela isris plusovan mdebareobaSi yofnis dros 

sadguris sxvadasxva mxridan miRebis marSrutebi mimarTuli unda iyos sxvadasxva mTavar 

liandagisaken. 

aRniSnuli wesebi zogadi xasiaTisaa da maTi saSualebiT ar xdeba sadgurze arsebuli 

yvela isris plusovani mdebareobis calsaxa gansazRvra; kerZod, erTi da igive 

sadgurisaTvis saTanado wesis gamoyenebiT isrebis plusovan mdebareobaTa ramdenime 

varianti SeiZleba ganisazRvros. yvela varianti koreqtulia (akmayofilebs zogad wess) 

da damproeqtebels SeuZlia nebismieri maTgani gamoiyenos sqematuri gegmis Sedgenisas. 

 sarkinigzo ubanze arsebuli moZraobis ori SesaZlo mimarTulebidan piro-          

biTad erT-erTs ewodeba luwi, xolo meores – kenti mimarTuleba. kenti (luwi) 

mimarTulebiT mimarTulebiT moZravi matareblebs mieniWeba Sesabamisad kenti (luwi) 

arabuli ricxvebisagan Semdgari nomrebi da maT kenti (luwi) matareblebi ewodeba. am 

saxelmZRvaneloSi mocemuli sqemebisaTvis marcxnidan marjvniv mimarTulebas pirobiTad 

vuwodoT kenti, xolo piriqiT mimarTulebas – kenti mimarTuleba. saqarTvelos 

rkinigzaze miRebulia, rom kenti mimarTuleba aRiniSnos H asoTi, xolo luwi 

mimarTuleba – Ч asoTi. 

sadguris yeli ewodeba sadguris liandagebis Seviwroebul adgils, sadac 

Tavmoyrilia isrebi da SuqniSnebi. 

sadguris kenti yeli ewodeba im yels, romlidanac sadgurSi Semodis kenti da gadis 

luwi matarebeli; sadguris luwi yeliT sadgurSi Semodis luwi da sadguridan gadis - 

kenti matarebeli. 

  isrebis dainomreba Semdegnairad. sadguris kent yelSi arsebuli isrebi          

inomreba kenti, xolo luw yelSi arsebuli isrebi – luwi arabuli ricxvebiT 

gadasarbenidan sadguris RerZis mimarTulebiT. am dros gadasasvlelebis isrebs da 

isrul quCebSi Semaval isrebs unda hqondeT uwyveti numeracia (magaliTad 7, 9, 11 an 
13/15, 17/19). isrebis nomrebi unda mivuTiToT liandagis RerZidan im mxareze, romel 

mxarezedacaa gaTvaliswinebuli isruli eleqtroamZravis dayeneba. 

isrebis marTvisaTvis gankuTvnili eleqtroamZravebi, rogorc wesi, im mxareze unda 

davayenoT, romelzedac ar arsebobs mezobeli liandagi an romel mxarezec arsebuli 

liandagebs Sorisi manZili ganieria; es aucilebelia imisaTvis, rom daculi iyos 

gabaritis moTxovnebi, mosaxerxebeli iyos samontaJo samuSaoebis Catareba, momsaxureba, 

kabelis miyvana da pnevmaturi Semoqrevis mowyobilobebis ganTavseba.   

               

           erTliandagian ubanze ganTavsebul sadgurSi arsebobs erTi, xolo orli-  

           andagian ubanze ganTavsebul sadgurSi – ori mTavari liandagi. mTavari  
liandagi ewodeba liandags, romelzedac sadgurSi arsebuli yvela isris plusovani 

mdebareobis dros matarebeli Sedis isrul gadamyvanebze gadauxrelad; danarCen 

liandagebs ewodeba gverdiTi liandagebi.  
mTavari liandagi, romelzedac yvela isris plusovani mdebareobis dros isrul 

gadamyvanze gadauxrelad Semodis kenti (luwi) matarebeli, inomreba romauli cifrebiT, 

magaliTad Il ,IIl. 

  5     
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gverdiTi liandagebi inomreba arabuli ricxvebis gamoyenebiT; amasTanave, kenti (luwi) 

arabuli ricxvebiT inomreba is gverdiTi liandagebi, romlebzedac isrul gadamyvanebze 

marjvniv gadaxriT Semodis kenti (luwi) matarebeli; magaliTad, 4l, 6l, 8l, ... , 3l, 

5l, 7l. 

saSualedo sadgurebSi, agreTve mcire misaReb-gasagzavni liandagebis mqone 

sadgurebSi, rogorc kenti, aseve luwi matareblebis misaRebad aRniSnuli liandagebi 

SeiZleba davnomroT sadguris Senobidan dawyebuli zrdadi rigiTi TanamimdevrobiT, 

magaliTad: 3l, 4l, 5l, 6l, 7l da a.S. araizolirebuli liandagebis aRniSvnebSi aso 

l ar gamoiyeneba. sqematur gegmaze unda vuCvenoT liandagebis dasaxelebebi da maTi 

specializacia. 

sadguris yelSi arsebuli uisro ubnebis aRsaniSnavad gamoiyeneba im isrebis nomrebi, 

romelTa Sorisacaa moTavsebuli aRniSnuli ubnebi; miTiTebili nomrebi gayofilia 

damreci xaziT, romlis marcxniv iwereba mcire, xolo marjvniv – didi ricxvi; 

aRniSnul ricxvebs emateba aso l; magaliTad: 5/17l, 4/14l da a.S.      

samanevro liandagebis winmdebare moaxloebis ubnebisa da Sesasvleli SuqniSnebis 

Semdeg mdebare ubnebis aRsaniSnavad SuqniSnis liters emateba aso l; magaliTad: Чl, 
М12l da a.S.  
  marto kenti (luwi) mimarTulebis matareblebis misaRebad gankuTvnil liandagebs 

uwodeben kenti (luwi) matareblebisaTvis gapirovnebul liandags; liandagebs, 

romlebzec miiReba rogorc kenti, aseve luwi matareblebi, ewodeba gaupirovnebeli 
liandagebi. erTliandagian ubanze arsebul sadgurebSi, romlebSic liandagebis 

raodenoba eqvss ar aWarbebs, yvela liandagi gaupirovnebelia. 

liandagebis specifikacia ewodeba moZravi SemadgenlobisaTvis maTi 

gapirovnebulobebis dadgenas. liandagebis specifikaciebi sqematur gegmaze aRiniSneba am 

liandagebis gamomsaxvel wrfeebze moZraobis mimarTulebis maCvenebeli isrebiT. 

erTliandagian gadasarbenze ganTavsebul sadgurebSi  SeiZleba arsebobdes mxolod 

erTi mTavari liandagi da igi ganpirobebulia kenti an luwi mimarTulebiT moZravi 

matareblebis misaRebad. orliandagian ubanze ganTavsebul sadgurze arsebobs ori 

mTavari liandagi, romelTagasnac erT-erTi ganpirobebulia  kenti, xolo meore – luwi 

nomris matareblebis misaRebad. 

 

          izolirebul ubnebisa da liandagebis, gamoyofis, isrebis ganlagebis, maTi  

        normaluri mdebareobebis gansazRvrisa da danomvris Semdeg xdeba sasadguro   

SuqniSnebis ganTavseba da maTi dasaxelebebis gansazRvreba.   

Sesasvlel SuqniSns, romliTac sadgurSi miiReba kenti (luwi) matarebeli, eniWeba 

literi Н (Ч). [literi (laT. Littera – “aso” ) ewodeba pirobiT asoiT niSans]. 
gasasvlel SuqniSnebs aqvs aso-ricxviTi aRniSvnebi, romelTaganac asoTi aRiniSneba 

mocemuli SuqniSnis nebarTviT gasagzavni matareblis moZraobis mimarTuleba, xolo 

ricxviT – im liandagis nomeri, romelsac miekuTvneba mocemuli SuqniSani. magaliTad, 

H2 SuqniSani warmoadgens me-2 liandagidan kenti mimarTulebiT gasasvlel SuqniSans, 

xolo Ч3 SuqniSani - me-3 liandagidan luwi mimarTulebiT gasasvlel SuqniSans. 

analogiurad aRiniSneba samarSruto SuqniSnebi, oRond mocemul SemTxvevaSi aRniSvnebs 

emateba aso m, magaliTad: Чm3,  Нm4 da a.S. 
 samanevro SuqniSnebi miRebulia aRiniSnos literiT M, romelsac emateba SuqniSnis 

rigiTi nomeri; kent (luw) yelSi arsebuli SuqniSnebi inomreba kenti (luwi) arabuli 

ricxvebiT, amasTanave danomvra mimarTulia gadasarbenidan – misaReb-gasagzavni 

liandagebisaken; magaliTad M1,M3,M5, ... , M2, M4, M6 da a.S. 

1.17 naxazze moyvanilia pirobiTi saSualedo sadguris kenti, xolo 1.18 naxazze -  
luwi yelis sqematuri gegma [37]. 

 

 

 

 

  7      



41 

 

 

 
 

 

 

na
x
.1
.1
7
. 
pi
r
o
bi
T
i 
sa
S
u
al

ed
o
 
sa
d
gu

r
is
 
ke
nt

i 
ye
l
is
 
sq
em
at

u
r
i 
(e
r
T
Za
f
ia
ni
) 
sq
em
a 
[3
7
] 



42 

 

 

 

na
x
.1
.1
7
. 
pi
r
o
bi
T
i 
sa
S
u
al

ed
o
 
sa
d
gu

r
is
 
l
u
w
i 
ye
l
is
 
sq
em
at

u
r
i 
(e
r
T
Za
f
ia
ni
) 
sq
em
a 
[3
7
] 



43 

 

 

 

1.6 sadguris savele obieqtebis 

ordinatebis gansazRvra 

 

               

          sadguris sqematuri gegmis Sedgenis procesSi erT-erT yvelaze Sromatevad 

         da sapasuxismgeblo samuSaos warmoadgens sasadguro obieqtebis ordinateb- 

is gansazRvra. ordinata warmoadgens parametrs, romelic gviCvenebs Tu ramdeni metri- 

Taa daSorebuli sadguris RerZidan (igi, rogorc wesi, samgzavro Senobis RerZTanaa 

SeTavsebuli) konkretuli obieqtebi (SuqniSnebi, isruli gadamyvanebis kalamTa wveroebi, 

ugabarito da SuqniSanTa gasworze dayenebuli maizolirebeli pirapirebi,  baqnis 

sazRvrebi, Cixis sabjenebi). 

 

 

 

                                                                                                                            
 

               

 

 

                                            
 

 

                                                         

                            

 

                                                                                                                                  

 

 

                                            

 

 

 

                                                                                                    

 

                                             

 

                                                

 

 

                                       

 

               

            

                                                    

                                                                                                   

 

 

                                              

 

                                                   

 

                                        

 

 

nax.1.19. sadgurze isrebisa SuqniSnebis ganlagebis savarianto sqemebi 
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isruli gadamyvanebis kalamTa wveroebisa da SuqniSnebis ordinatebi moyvanilia 

sqematuri gegmis zeda nawilSi ganTavsebul cxrilSi; ugabarito maizolirebeli 

pirapirebis ordinatebi, agreTve im maizolirebeli pirapirebis ordinatebi, romlebic 

SuqniSnebis, platformebisa da Cixebis sabjenebis gaswvriv ar aris ganTavsebuli, 

miTiTebulia am pirapirebTan frCxilebSi Casmuli ricxvebis saxiT. 

               

           axlad dasaproeqtebeli sadgurisaTvis ordinatebis gamoTvla samgzavro     

         Senobis gverdiT ganTavsebuli samgzavro misaReb-gasagzavni liandagidan 

unda daviwyoT. naxevradgaswvrivi tipis saubno sadgurisaTvis samgzavro Senobis 

RerZidan samgzavro misaReb-gasagzavni liandagis erT-erT gasasvlel SuqniSnamde manZili 

280-300 metris toli unda aviRoT (rodesac samgzavro baqnis sigrZe 400 metris 
tolia).  gaswvrivi da ganivi tipis sadgurebisaTvis es manZili misaReb-gasagzavni 

liandagis sasargeblo  sigrZis (ix. paragrafi 1.2, naxazi 1.5) naxevris tolad aiReba;  

amis Semdeg 1.19 naxazze moyvanili isrebis ganlagebis sqemebisaTvis Sedgenili 1.1, 1.2 
da 1.3 cxrilebis Sesabamisad unda ganvsazRvroT isrebisa da SuqniSnebis ordinatebi 

aRniSnuli  obieqtebis  urTierTganlagebis  Sesabamisad. Semdeg yelze unda gadavideT 

satvirTo matareblebisaTvis gankuTvnili yvelaze mokle misaReb-gasagzavni liandagidan, 

romlis sasargeblo sigrZe zustad unda udrides liandagebis normirebul mniSvnelobas; 

misaReb-gasagzavni liandagebis sigrZeTa normirebuli mniSvnelobebia 850, 1050, 1250, 

1700 da 2100 metri.   
 

                                               cxrili 1.1. #1 da #2 sqemebze arsebuli  

                                     parametrebis mniSvnelobebi  

 

 

relsebis 

tipi 

isris jvare- 

dis marka 

Mm a n Z i l i ,  m  

 

# 1 

 

# 2 

d  (# 1 sqema ) r ( # 2 sqema ) 

Cadgmis 

gareSe 

 Cadgma - 

1 rgoli 

Cadgmis 

gareSe 

Cadgma – 

1 rgoli 

 

P65 

1/9 

1/11 

1/18 

1/22 

1/9(1/11) 

1/11(1/9) 

1/18 

1/22 

6 

6 

8 

8 

18 

18 

20 

20 

31 

33 

58 

71 

44 

46 

- 

85 

 

P50P 
1/9 

1/11 

1/18 

1/18 

1/9(1/11) 

1/11(1/9) 

1/18 

1/22 

9 

9 

8 

- 

21 

21 

20 

21 

31 

34 

58 

- 

44 

46 

70 

80 

  
                                                        cxrili 1.2. #3, #4, #5, #6 sqemebze arsebuli 

                                       parametrebis mniSvnelobebi 
relsebis 

tipi 

isris jvar- 

edis marka 

manZili liandagebis RerZebs Soris l, m 

   4,8       5,0      5,3       5,5     6,0       6,5       7,5 

 

 

P65 

 

 

1/9 

1/11 

1/22 

# 3 da # 4 sqemebis mixedviT s manZili 
  

  68   70    73    75    73    84   93 

  76   78    81     83    89   94   105 

 160   164   171    175   186   194  218 

 

 

 

P50 

1/9 

1/11 

1/18 

 

 

 

1/9 

1/11 

    66       67        71          72       76       81       90  

    73       75        79          81       86       92      103 

   130      135      139       142     151      161    178 

 

# 3 da # 4 sqemebis mixedviT k manZili   
 

    43        45         48         50        54       59       68 

    53        55         58         61        66       72       83 
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                        cxrili 1.3. #7 da #8 sqemebze arsebuli parametrebis mniSvnelobebi 

isris jvare- 

 dis marka 

manZili liandagebis RerZebs Soris l, m 

     4,8        5,04         5,3           5,5          6,0          6,5           7,5 

 

 

1/9  

1/11 

1/18 

1/22 

 

 

 

 

 

1/9 

1/11 

1/18 

1/22 

 

1/9 

1/11 

  

1/9 

1/11 

# 7 sqemis mixedviT p manZili 

 

  54    54     54     54     54     48     48 

  63    63     57     57     57     57      57 

  100   100    100    100    100    100     100  

  125   125    119     119    119     119     119 

 

# 8 sqemis mixedviT t  manZili ukibo an dasakeci 

          KkibiT aRWurvil anZur SuqniSnamde 

 

   -    72      65      62    59     58     57 

   -    81       73     70     68     67    66 

   -    136     125     120    116     114   113  

   -    163     151     146    141     139   139 

                       t  manZili calmag samanevro SuqniSnamde 

   58    58     58      58     58     52     52 

   67    67     61      61     61     61     61  

      t  manZili gaorwevrebul samanevro SuqniSnamde 

   59    58     58      58     58     53     53 

   67    67     62      62     61     61     61    

 

               

             saSualedo sadgurisaTvis igive meTodikaa rekomendebuli, oRond     
        zogjer mizanSeuwonelia gamoTvlebi maSinve yvelaze mokle misaReb-

gasagzavni liandagis sasargeblo sigrZidan daviwyoT. 

isruli gadamyvanebis tipebis SerCevisas Semdegi moTxovnebiT unda visargebloT: 

 samgzavro moZraobisaTvis gankuTvnil liandagebze isris jvaredis marka 1/11-ze 
ufro dacerebuli ar unda iyos; im isruli gadamyvanebis jvaredis markebi, romlebiTac 

matareblebi mxolod mTavar liandags gaivlian, SeiZleba 1/9-is toli iyos; 

 satvirTo da samgzavro moZraobebisaTvis gamoyenebuli jvaredini gadasasvlelebisa 

da maT gagrZelebaze arsebuli erTmagi isrebis jvaredebis markebi 1/9-ze ufro 

dacerebuli ar unda iyos;  

 Cveulebriv gadamyvanebs, romlebzedac gadaixreba misaReb-gasagzavn liandagze 

moZravi mxolod satvirTo   matareblebi, unda hqondes 1/9-ze naklebad dacerebuli, 

xolo simetriul gadamyvanebs – 1/6-ze naklebad dacerebuli markis jvaredebi; 

 Cqarosnuli moZraobis ubnebze, agreTve gauCerebeli gatarebis dros gverdiT 

liandagebze gadaxrisaTvis gamoiyeneba 1/11-ze naklebad dacerebuli, kerZod 1/18, 1/22 da 
a.S. markis mqone jvaredebi. 

jvaredis markebis SerCevis Semdeg unda SevadginoT isruli gadamyvanebis uwyisi. 
isrebisa da SuqniSnebis (signalebis) gamoTvlili ordinatebis miTiTeba xdeba 

sadguris sqematuri gegmis zeda nawilSi saTanado elementis (isris an SuqniSnis) 

gaswvriv. miRebulia, rom sadguris RerZs mieniWos 0-is tolo ordinata, xolo yvela 

danarCeni obieeqtis ordinata am RerZis marcxniv da marjvniv zrdadobis niSniT 

ganlagdeba, rogorc es 1.16 da 1.17 naxazebzea naCvenebi. 
sarkinigzo ubnis arsebul kilometraJis mimdevrobasTan eleqtruli centralizaciis 

savele mowyobilobebis mibmisaTvis sqematur gegmaze naCvenebia agreTve eleqtruli 

centralizaciis RerZis, Sesasvleli da mTavari liandagebidan gasasvleli SuqniSnebis, 

gadasasvlelebisa da qveiTad gadasavlelebis, xidebis, gzagamyarebis, gvirabebis piketebi 

(ix. 1.17 da 1.18 naxazebi).  
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1.7 marSrutebis, isrebisa da SuqniSnebis 

urTierTdamokidebulebaTa cxrilebi 

               

           avtomatikisa da telemeqanikis sasadguro sistemis funqcionirebisas               

         marSrutebs, isrebsa da SuqniSnebs (signalebsa) Soris xorcieldeba 

sxvadasxva saxis urTierTdamokidebulebebi. aRniSnuli damokidebulebebi realizdeba:  

 meqanikur sistemebSi - damokidebulebaTa yuTSi arsebuli samarSruto saxazavebs 

Soris ganxorcielebuli meqanikuri Caketvebis meSveobiT;  

 releur sistemebSi – aparaturulad, specialurad agebuli sqemebis saSualebiT;  

 mikroprocesorul sistemebSi – programulad, specialurad Sedgenili programuli 

uzrunvelyofis meSveobiT. 

nebismier SemTxvevaSi sistemis daproeqtebis pirvelsave safexurebze aucilebelia 

zustad iqnes gansazRvruli aRniSnuli damokidebulebebi. 

sawyis dokuments, romlis safuZvelze ganisazRvreba marSrutebs, isrebsa da 

SuqniSnebs Soris gansaxorcielebeli urTierTdamokidebulebebi, warmoadgens sadguris 

sqematuri gegma; kerZod, aRniSnuli gegma saSualebas gvaZlevs  ganvsazRvroT: 

 ZiriTadi samatareblo marSrutebis cxrili; 

 samanevro marSrutebis cxrili; 

 gamosaricxi marSrutebis cxrili; 

 ugabarito isruli ubnebisa da isrebis cxrili, romlebic ar Sedis, magram 

kontroldeba marSrutebSi; 

 Sexsnaze dayovnebis, an sawyis mdebareobebSi avtodabrunebis mqone isrebis cxrili; 

 SuqniSnebis sasignalo Cvenebebis urTierTdamokidebulebaTa cxrili.  

garda amisa, isrebis adgilobrivi marTvis dros unda SevadginoT isrebis ormagi 

marTvis cxrili, xolo sasadguro gadasasvlelebis arsebobis SemTxvevaSi – 

sagadasasvlelo signalizaciis muSaobis pirobebis cxrili. aucileblobis SemTxvevebSi 

kuTxuri Sesvlebis dros isrebis SeWris gamoricxvisaTvis  saWiro xdeba SevadginoT 

isrebis damatebiTi Caketvebis cxrili. 

zemoT CamoTvlili cxrilebis erToblioba gansazRvravs dasaproeqtebel sadgurze 

marSrutebs, isrebsa da SuqniSnebs Soris gansaxorcielebel urTierTdamokidebulebebs. 

               

           1.17 da 1.18 naxazebze gamosaxuli sadgurisaTvis pirvel sam 1.4, 1.5 da  
         1.6 cxrilSi  miTiTebulia  yvela  ZiriTadi da  savarianto  marSrutebi,  

romelTa momzadebis saSualebas iZleva sadguris saliandago ganviTareba; amasTanave, 

samanevro marSrutebis CamonaTvalSi pirvelad miTiTebulia ZiriTadi marSrutebi. 

TiToeuli marSrutisaTvis naCvenebia yvela (rogorc savali, aseve damcveli) isris 

mdebareobebi, romlebSic unda moxdes maTi Caketva mocemuli marSrutis mosamzadeblad; 

pirvelad CamoTvlilia savali isrebi marSrutSi moZraobisas matareblis mier maTi 

gavlis Tanamimdevrobis dacviT, xolo Semdeg – frCxilebSi Casmuli damcavi isrebi. 

centralizebuli marTvidan gamosaricxi samatareblo da samanevro marSrutebis 

arsebobis SemTxvevaSi saWiroa isini calke CamovTvaloT, rogorc es 1.7 cxrilSia 
naCvenebi. ganxilul magaliTSi (ixileT naxazebi 1.16 da 1.17) gamoiricxeba 

specializebul liandagebze miRebis marSrutebi; garda amisa, sadguris kent yelSi 

gamoiricxeba samanevro marSrutebi, romlebSic 1/3 da 5/7 gadasasvlelebi erTdroulad 

imyofeba minusovan mdebareobebSi. 

ugabarito isruli seqciebis Tavisuflebisa da damcavi isrebis mdebareobebis 

gakontrolebis sqemuri sakiTxebis mkacrad gadasawyvetad unda SevadginoT im ugabarito 

izolirebuli seqciebisa da isrebis CamonaTvali, romlebic ar monawileobs, magram 

kontroldeba marSrutSi (cxrili 1.8). 
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                  cxrili 1.4.  sadguris luwi yelis ZiriTadi samatareblo marSrutebi 

 

mima- 

rTu- 

leba 

marS- 

rut 

is 

no- 

meri 

 

marSrutis 

dasaxeleba 

 

Suqni- 

Snis 

lit- 

eri 

 

 
i   s   r   e   b   i    

s
a
d
g
u
r
i
 
 

B
 

      

s
d
. 

 B
 

2
B
l

 

  

2
B
l

 
1 Il-ze miReba  

 

Ч 

-2/4 +6/8 +14/16 +18/20    

2 IIl-ze miReba +2/4 +18/20  +26     

3 3l-ze miReba -2/4  +6/8  -14/16 +22/24 (-10)   

4 4l-ze miReba +2/4 +18/20 -26     

5 5l-ze miReba -2/4  +6/8 -14/16 -22/24 +17 (-10) (+12) 

 6 Il-dan gagzavna Н1 +18/20 +14/16 +6/8 -2/4    

  7 3l-dan gagzavna Н3 +22/24 -14/16 +6/8 -2/4 (-10)   

  8 4l-dan gagzavna Н4 -26 +18/20 +2/4     

 9 5l-dan gagzavna Н5 +32 -22/24 -14/16 +6/8 -2/4 (+12) (-10) 

  
  
  

  
  
1
B
l

 

  

1
B
l

 

 10 Il-ze miReba  

 

ЧД 

 

+2/4 +6/8 +14/16 +18/20    

 11 IIl-ze miReba +2/4 +6/8 +14/16 -18/20 +26   

 12 3l-ze miReba +2/4 +6/8 -14/16 +22/24 (-10)   

 13 4l-ze miReba +2/4 +6/8 +14/16 -18/20 -26   

 14 5l-ze miReba +2/4 +6/8 -14/16 -22/24 +17 (-10) (+12) 

15 Il-dan gagzavna Н1 +18/20 +14/16 +6/8 +2/4    

16 3l-dan gagzavna Н3 +22/24 -14/16 +6/8 +2/4 (-10)   

17 4l-dan gagzavna Н4 -26 -18/20 +14/16 +6/8 +2/4   

18 5l-dan gagzavna Н5 -22/24 -14/16 +6/8 +2/4 (-10) (+12)  

                  SeniSvna.   salokomotivo signalizaciis CvenebebiT araswor liandagze moZraobisas 

  

 

 
                                  cxrili 1.5  pirobiTi sadguris variantuli samatareblo marSrutebi 

 

mimarTuleba 
marS- 

rutis 

nomeri 

marSru- 

tis da- 

saxeleba 

Suq. 

lit- 

teri 

 

     i  s  r  e  b  i 

sd. 

B 

 

2Bl 

1 IIl-ze  

Ч 

-2/4 +6/8 +14/16 -18/20 +26 

2 4l-ze -2/4 +6/8 +14/16 -18/20 -26 

 3 4l-dan Н4 -26 -18/20 +14/16 +6/8 -2/4 

                 SeniSvna.  salokomotivo signalizaciis CvenebebiT araswor liandagze moZraobisas 

          

 
4 da 8 isrebi Sedis erT, kerZod 4-8il, seqciaSi (ix. nax. 1.18). davuSvaT, rom 

minusovan mdebareobaSia 2/4 gadasasvleli. mocemul SemTxvevaSi Tu davayenebT marSruts, 

romelSic 6/8 gadasasvleli minusovan mdebareobaSia, maSin aRniSnuli marSrutis 

Caketvis Semdeg 2/4 gadasasvlelis plusovan mdebareobaSi gadayvana SeuZlebeli iqneba; 

amis Sedegad gamoiricxeba paraleluri gadaadgilebis (kerZod, IIl da 4l liandagebze 

luwi matareblebis erTdroulad miRebis) SesaZlebloba; amitom iseTi marSrutis 

gamzadebisas, romelSic  6/8 gadasasvleli minusovan mdebareobaSia, aucilebelia 

plusovan mdebareobaSi gadaviyvanoT 2/4 gadasasvleli; aRniSnuli moTxovna releuri 

centralizaciaSi unda Semowmdes sqemurad, xolo mikroprocesorul centralizaciaSi – 

programulad. 

glinvis uwyvetzedapirian isrebs, agreTve miRebis marSrutebSi arsebul meore da 

mesame isrissawinaRo isrebs (ixileT paragrafi 1.6), romlebic gaerTianebulia misaReb-

gasagzavn liandagebTan mirTul sarelso wredebSi, Sexsnaze 15-20 wamis Seyovneba unda 
hqondes; es naCvenebi unda iyos 1.9 cxrilis analogiur specialur cxrilSi. aRniSnul 

cxrilSi mieTiTeba agreTve gamoyenebis Semdeg sawyis mdebareobaSi avtodabrunebadi 

isrebi. 
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                                 cxrili 1.6 pirobiTi sadguris luwi yelis samanevro marSrutebi  

მარშრუ- 

ტის 

ნომერი 

მიმართუ- 

ლება 

მარშრუტის 

დასახელება 

 

i   s   r   e   b   i   

1  

 

M2-dan 

 

M12-mde +2/4      

2 Il-ze -2/4 +6/8 +14/16 +18/20   

3 IIl-ze -2/4 +6/8 +14/16 -18/20 +26  

4 3l-ze -2/4 +6/8 -14/16 +22/24 (-10)  

5 4l-ze -2/4 +6/8 +14/16 -18/20 -26  

6 5Бl-ze -2/4 +6/8 -14/16 -22/24 (-10) (+12) 

7  

 

M4-dan 

Il-ze +2/4 +6/8 +14/16 +18/20   

8 IIl-ze +2/4 +6/8 +14/16 -18/20 +26  

9 3l-ze +2/4 +6/8 -14/16 +22/24 (-10)  

10 4l-ze +2/4 +6/8 +14/16 -18/20 -26  

11 5Бl-ze +2/4 +6/8 -14/16 -22/24 (-10) (+12) 

12  

 

 

 

M6-dan 

Il-ze -6/8 +14/16 +18/20    

13 IIl-ze -6/8 +14/16 -18/20 +26   

14 3l-ze +6/8 +10 +14/16 +22/24   

15 4l-ze -6/8 +14/16 -18/20 -26   

16 5Бl-ze +6/8 +10 +14/16 -22/24   

17 M10-s iqiT +6/8 -10 +12    

18 3l-ze -6/8 -14/16 +22/24    

19 5Бl-ze -6/8 -14/16 -22/24    

20 5Бl-ze +6/8 -10 -12 (-14/16)   

21 M8-dan M2-is iqiT +2/4      

22 M10-dan M6-is iqiT +12 -10 +6/8    

23 M12-dan IIl-ze +18/20 +26     

24 4l-ze +18/20 -26     

25  

M14-dan 
M2-is iqiT +26 -18/20 +14/16 +6/8 -2/4  

26 M4-is iqiT +26 -18/20 +14/16 +6/8 +2/4  

27 M6-is iqiT +26 -18/20 +14/16 -6/8   

28 M8-mde +26 +18/20     

29  

H1-dan 
M2-is iqiT +18/20 +14/16 +6/8 -2/4   

30 M4-is iqiT +18/20 +14/16 +6/8 +2/4   

31 M6-is iqiT +18/20 +14/16 -6/8    

32  

H3-dan 
M2-is iqiT +22/24 -14/16 +6/8 -2/4 (-10)  

33 M4-is iqiT +22/24 -14/16 +6/8 +2/4 (-10)  

34 M6-is iqiT +22/24 +14/16 +10 +6/8   

35 M6-is iqiT +22/24 -14/16 -6/8    

36  

 

H4-dan 

M2-is iqiT -26 -18/20 +14/16 +6/8 -2/4  

37 M4-is iqiT -26 -18/20 +14/16 +6/8 +2/4  

38 M6-is iqiT -26 -18/20 +14/16 -6/8   

39 M8-is iqiT -26 +18/20     

40  

 

H5-dan 

M2-is iqiT -22/24 -14/16 +6/8 -2/4 (-10) (+12) 

41 M4-is iqiT -22/24 -14/16 +6/8 +2/4 (-10) (+12) 

42 M6-is iqiT -22/24 +14/16 +10 +6/8   

43 M6-is iqiT +22/24 -12 +10 +6/8   

44 M6-is iqiT -22/24 -14/16 +6/8    

 

              

           samatareblo SuqniSnebis sasignalo Cvenebebis sworad dasaproeqteblad  

         saWiroa SevadginoT SuqniSnebis CvenebaTa urTierTdamokidebulebis cxrili 

(naxazi 1.20). 
bolo periodSi msoflios mowinave qveynebSi farTod vrceldeba sarkinigzo 

avtomatikisa da telemeqanikis sistemebisa da mowyobilobebis avtomatizebuli 

daproeqtebis sistemebi (Design-automation sistem; Система автоматизированного проектирования – САПР), 
romelic saSualebas gvaZlevs movaxdinoT daproeqtebis procesis avtomatizeba, 

SevamciroT saproeqto dokumentaciis Sesadgenad saWiro dro da danaxarjebi; kerZod, 

aqtiurad mimdinareobs iseTi sistemebis damuSaveba da danergva, romelTa saSualebiTac 
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xdeba sadguris sqematuri gegmebis, agreTve marSrutebisa da damokidebulebaTa 

cxrilebis agebis procesebis avtomatizeba. SevniSnavT, rom avtomaturi sistemisagan 
gansxvavebiT, romelic masze dakisrebul funqciebs adamianis Caurevlad asrulebs, 

avtomatizebuli sistemis funqcionirebaSi aucilebelia adamianis (operatoris) 
monawileoba, romelic kargad erkveva sistemis mier Sesasrulebel funqciebSi, SeuZlia 

sistemis muSaobis xelmZRvaneloba. amitom Cvens mier zemoT moyvanili masalis codna 

aucilebelia, raTa SegveZlos avtomatizebuli sistemebis gamoyeneba. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

nax. 1.20. pirobiTi sadguris luwi yelis SuqniSnebis sasignalo 

 CvenebaTa Soris  arsebuli urTierTdamokidebulebi 
 

 

 

; 

; 

; 

; 

m a r S r u t i s 
d a s a x e l e b a  S u q n i S n e b i s      C v e n e b a     

miReba  2 Bl liandagidan: 

-  IIl liandagze. Ч ; 

miReba 2Bl liandagidan: 

- 3l liandagze; 

- 4l liandagze; 

- 5l liandagze. 

nebis- 
mieri 

nebis- 
mieri 

Ч1 

Ч3 
Ч4 
Ч5 

Ч 

gagzavna 2Bl  liandagze: 

- Il liandagidan; 

- 3l liandagidan; 

- 4l liandagidan; 

- 5l liandagidan.  

H1 
H3 
H4 
H5 

gatareba 2Al liandagze: 

- 2B liandagidan IIl liandagiT.  Ч Ч2 

  gatareba 2Al liandagze: 

- 2Bl  liandagidan 3l liandagiT; 

- 2Bl  liandagidan 4l liandagiT. 

Ч Ч3 
Ч4 

miReba 2Bl  liandagidan: 

- IIl liandagze; 

- 3l liandagze; 

- 4l liandagze; 

- 5l liandagze.  

ЧД 

Ч II 
Ч 3 
Ч 4 
Ч 5 

gagzavna 1Bl  liandagze: 

- Il liandagidan; 

- 3l liandagidan; 

- 4l liandagidan; 

              - 5l liandagidan. 

H1 
H3 
H4 
H5 

   gatareba 2Al liandagze: 

- 1Bl  liandagidan IIl liandagiT; 

- 1Bl  liandagidan 3l liandagiT; 

- 1Bl  liandagidan 4l liandagiT. 

ЧД 
Ч2 
Ч3 
Ч4 

SeniSvna: momwvevi signalebiT aRWurvilia Н, НД, Ч, ЧД, Ч2, Н3 da Ч4 SuqniSnebi. 
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                                             cxrili 1.7  gamosaricxi marSrutebis cxrili 

mimar_ 

Tuleba 

marSrutis  

is nomeri 

marSrutis 

dasaxeleba 

marSrutis mimarTule- 

bis ganmsazRvreli isrebi 

 
 

2Al 

1 miReba IIl liandagze +1/3, +5/7, +13 

2 miReba IIl liandagze -1/3, -5/7 

3 miReba 4l liandagze -1/3, -5/7 

  4 gagzavna IIl liandagidan -1/3, -5/7 

 5 Ggagzavna 4l liandagidan -1/3, -5/7 

1Al 6 miReba IIl liandagze +1/3, -5/7, +13 

2Bl 7 miReba Il liandagze -2/4, +6/8, +14/16, +18/20 

1Bl 8 miReba Il liandagze +2/4, +6/8, +14/16, +18/20 

 

manevre- 

bi 

9 M1 SuqniSnidan IIl liandagze -1/3, -5/7 

10 M1 SuqniSnidan 4l  liandagze -1/3, -5/7 

11 Ч2 SuqniSnidan M1 SuqniSis iqiT -1/3, -5/7 

12 Ч4 SuqniSnidan M1SuqniSnis iqeT -1/3, -5/7 

        SeniSvna.  salokomotivo signalizaciis CvenebebiT araswor liandagze moZraobisas          
 

               

                cxrili 1.8  pirobiTi sadguris damcavi isrebisa da ugabarito ubnebis cxrili 

isarze 

moZraobis 

mimarTuleba 

isrebis Caketva, romlebic 

ar monawileoben, magram kon- 

troldebian marSrutSi 

ugabarito pirapirebi 

Ddasaxel-

eba 

kontroli ixsneba 

isris mdebareobisas 

-1/3 +5/7   

-5/7 +1/3   

-6/8 +2/4   

-10  16/22 il -14/16 

-14/16 -10,  +18/20   

-22/24 =12   

 

                                              
                                                         cxrili 1.9  Sexsnaze Seyovnebis mqone isrebis CamonaTvali 

isris nomeri ubnis dasaxeleba 
9/11 3-9 il  
18/20 14-18 il 

   

 

 

1.8. zogadi cnobebi centralizaciaTa 

sistemebis Sesaxeb 

               

           avtomatikisa da telemeqanikis sasadguro sistemebi warmoadgens marTvis             

        avtomatizebul sistemebs [1], romelTa marTvis obieqtebia isrebi (isruli 

gadamyvanebi) da mudmivi signalebi (semaforebi, SuqniSnebi).aRniSnuli obieqtebi, rogorc 

wesi, imarTeba centraluri postidan, anu, centralizebulad; amitom maT sxvanairad 

centralizaciebsac uwodeben. amgvarad, centralizacia (Interlocking, Централизация;) ewodeba 
marTvis avtomatizebul sistemas, romelic isrebisa da signalebis centralizebuli 

marTvis meoxebiT sadguris farglebSi axdens matarebelTa usafrTxod moZraobis 

organizebas. 

isrebisa da signalebis marTvisaTvis gamoyenebuli fizikuri Zalis saxis mixedviT 

ganasxvaveben meqanikur, hidravlikur, pnevmatur, eleqtromeqanikur da eleqtrul 

centralizaciebs [1]. 

meqanikur centralizaciaSi isrebisa da signalebis marTvisaTvis gamoiyeneba adamianis 

kunTovani Zala, hidravlikur da pnevmatur centralizaciebSi - Sesabamisad SekumSuli 

siTxisa da haeris Zala; eleqtromeqanikur centralizaciaSi isrebi da signalebi 

imarTeba eleqtruli Zalis gamoyenebiT, magram maT Soris arsebuli kavSirebi 

meqanikurad realizdeba specialur meqanikur yuTebSi arsebuli sablokirebeli 

mowyobilobebiT. eleqtrul centralizaciaSi yvela zemoT aRniSnuli funqciis 

Sesasruleblad gamoiyeneba eleqtruli Zala. 
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pirveli meqanikuri centralizacia, romelsac matarebelTa moZraobis regulirebis kverTxuli 
sistema ewodeboda 1849 wels iqna damuSavebuli gudersflid-manCesteris (inglisi) rkinigzaze inJiner 
henri udgouzonis mier. 1884 wels sankt-peterburgis mimosvlis gzebis inJinerTa institutis 
profesoris i.n.gordeenkos mier SemoTavazebuli iqna isrebisa da signalebis meqanikuri sistema, 
romelic 1985 wels dainerga peterburg-varSavis rkinigzis sadgur koSedarSi. yvelaze farTod 
gavrcelebuli meqanikuri centralizacia 1886 wels  daamuSaves londonisa da CrdiloeT-dasavleTis 
rkinigzis inJinrebma vebma da tomsonma. igi cnobilia veb-tomsonis kverTxuli aparatis saxelwodebiT. 
aRniSnuli aparati 1948 wels funqcionirebda goris sadgurze.. Tavis droze didi popularobiT 
sargeblobda agreTve d. s tregeris kverTxuli sistema. 

meqanikur sistemebSi semaforebis asamoqmedeblad da isrebis kalmebis gadasaadgileblad 
gamoiyeneboda gadamyvani meqanizmebi, romlebTanac SeerTebuli iyo xisti an moqnili (samavTulo) wevebi. 
es ukanasknelebi gadaadgildeboda adamianis mier sasignalo berketebis gadayvaniT. mablokirebeli 
damokidebulebebi sruldeboda damokidebulebaTa yuTebSi ganTavsebuli RerZebiani saxelurebisa da 
SesarTiani saxazavebis saSualebiT.  

centralizaciis hidravlikuri sistemebi gamoCnda 1873 wels. isini yvelaze metad gavrcelda 
italiaSi. aseTi centralizaciebi 1892 wels dainerga CrdiloeT kavkasiasa da amierkavkasiaSi, kerZod, 
saqarTvelos rkinigzaze. pnevmaturi centralizaciebis gamoyeneba daiwyo 1883 wlidan aSS-sa da 
germaniis rkinigzebze. aseT sistemas warmoadgenda, magaliTad, vestinhauzis sistema. hidravlikuri da 
pnevmaturi centralizaciebis mTavar nakls warmoadgenda siTxis an airisaTvis aucilebeli specialuri 
milsadenebis arseboba.  

Tavis droze yvelaze metad gavrcelda eleqtromeqanikuri centralizaciebi. pirvel aseT sistemas 
warmoadgenda 1891 wels amerikaSi damuSavebuli teiloris sistema da 1893 wels avstriaSi 
damuSavebuli simensis sistema. ruseTis rkionigzaze pirveli eleqtromeqanikuri sistema dainerga riga-
orlovskis rkinigzis sadgur vitebskSi.  

zemoTganxiluli sistemebis ZiriTadi naklovanebebi iyo nelmoqmedeba, teqnologiuri procesebis 
avtomatizaciis dabali done da SezRuduli funqcionaluri SesaZleblobebi. magaliTad, maTSi 
SeuZlebeli iyo marSrutebis seqciuri (TandaTanobiTi) Sexsnis principis realizeba; es ukanaskneli ki 
aucilebelia sadguris yelis gamtarobis unaris mkveTri gazrdisaTvis. amitom, kanonzomierebas 
warmoadgenda sasadguro avtomatikisa da telemeqanikis sistemebis ganviTarebis Semdeg etapze gadasvla 
da eleqtruli centralizaciis sistemis damuSaveba.  

mTlianad eleqtruli centralizacia, romlis asagebad gamoyenebuli iqna im periodisaTvis mowinave 
saelemento baza – eleqtromeqanikuri releebi, 1929 wels dainerga ilinoisis Statis (aSS) sadgur 
rok-ailendSi (Rock Island).misi marTvis aparati Sedgeboda semaforebis mameoreblebian Suqur tablos, 
romelzedac ganTavsebuli iyo sasignalo saxelurebi. sistemaSi ar gamoiyeneboda meqanikuri Caketvebi 
da yvela damokidebuleba sruldeboda eleqtruli sqemebiT. 1930 wels releuri sistema dainerga 
ohaios Statis (aSS) sadgur klivlendSic. am sistemaSi signalebis samarTavad gamoiyeneboda 900-iT 
mosabrunebeli Rilakebi, xolo isrebis gadasayvanad tablos qveda nawilSi ganTavsebuli iyo patara 
saxelurebi. Rilakebsa da saxelurebs Soris ar arsebobda meqanikuri Caketvebi.  

1937 wels aSS-Si damuSavda marSrutul-releuri sistemis eleqtruli centralizacia, romelSic 
TiToeuli marSrutis mosamzadeblad pult-tabloze arsebobda sawyisi da saboloo Rilakebi. nebismieri 
marSrutis mosamzadeblad sakmarisi iyo am marSrutis sawyis da saboloo Rilakebze TiTis daWera. 
marSrutul-releuri centralizaciis marTvis aparats warmoadgenda pult-tablo, romelzedac 
TiToeuli signali warmodgenili iyo RilakiT. misma Semqmnelma firmam General Railway Company (GRC) 

marSrutul-releuri centralizaciis aseT aparats uwoda NX aparati (abreviatura warmoqmnili iyo 
sityvebis eNtranse- eXit pirveli Tanxmovani asoebidan). meore amerikulma firmam Switch and Signal 

Compani (Union) mis mier damuSavebul analogur pult-tablos uwoda gamoTqmaSi Union  Route interloking 

(qarTulad: “firma Union-is marSutuli  centralizacia”) Semavali pirveli ori sityvis sawyisi 
asoebisagan Semdgari saxelwodeba: UR-tablo. 

sabWoTa kavSirSi pirveli (aramarSrutuli) eleqtruli centralizacia, romlis asagebad 
gamoyenebuli iyo eleqtromagnituri releebi, gasuli saukunis ocdaaTian wlebSi iqna damuSavebuli da 
1934 wels dainerga CrdiloeTi kavkasiis rkinigzis sadgur gudermesSi. 

 

 

               

          dReisaTvis rogorc saqarTvelos, aseve msoflios rkinigzebze gamoiyeneba  

         mxolod eleqtruli centralizaciebi. maTi klasifikacia naCvenebia 1.21 
naxazze. mokled ganvixiloT zogierTi maTgani. 

 adgilobrivi damokidebulebebis eleqtrul centralizaciaSi isrebisa da 

SuqniSnebis marTvisaTvis gankuTvnili releuri aparatura  ganTavsebulia sadguris 

yelSi arsebul jixurebsa Tu karadebSi; 
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 centraluri damokidebulebebis eleqtrul centralizaciaSi centralur postzea 

ganTavsebuli obieqtebis marTvisaTvis gankuTvnili releuri aparatura;  

 adgilobrivi kvebis eleqtrul centralizaciaSi  kvebis wyaroebi ganTavsebulia 

sadguris yelSi arsebul sabatareo Websa Tu sabatareo karadebSi; 

 centraluri kvebis eleqtrul centralizaciaSi kvebis wyaroebi ganTavsebulia 

centralur postze; 

 dacalkevebuli marTvis eleqtrul centralizaciaSi marTvis obieqtebi (isrebi da 
SuqniSnebi) individualurad imarTeba centraluri postidan. 

 marSrutuli marTvis eleqtrul centralizaciaSi nebismieri marSrutis 

gasamzadeblad  sakmarisia marTvis pult-tabloze arsebul or an ramdenime samarSruto 

Rilakze zemoqmedeba, romelTaganac pirveli afiqsirebs marSutis dasawyiss, xolo bolo 

– marSutis dasasruls; amis Semdeg marSrutSi Semavali yvela isari konkretuli 

sqemebis mier gadaiyvaneba saTanado mdebareobebSi, Semowmdeba matareblis usafrTxod 

moZraobis yvela piroba da maTi dacvis SemTxvevaSi gaiReba marSrutSi Sesasvleli 

SuqniSani; 

 programuli marTvis eleqtrul centralizaciaSi  marTvis aparatSi winaswar 

Seiyvaneba ramdenime marSrutis gamzadebis davaleba da Semdeg xdeba am marSrutebis 

Tanamimdevruli momzadeba; aseTi centralizaciebi gamoiyeneba maxarisxebel gorakebze; 

 avtomaturi marTvis eleqtrul centralizaciaSi marSrutebi mzaddeba sadguris 
morigis Caurevlad realuri situaciis Sesabamisad;  

 telemeqanikuri da distanciuri marTvis eleqtrul centralizacias xSirad kodur 
centralizaciasac uwodeben. igi gamoiyeneba msxvil sadgurebSi, sadac marTvis obieqtebi 

(isrebi da SuqniSnebi) didi manZilebiTaa daSorebuli marTvis postidan. aRniSnuli 

obieqtebis marTvisaTvis gamoiyeneba telemeqanikuri meTodi [1], romelic obieqtebTan 

kavSiris arxebis raodenobis mniSvnelovnad Semcirebis saSualebas iZleva. 

 releur centralizaciaSi saelemento bazad gamoyenebulia eleqtromagnituri 

releebi; hibridul eleqtrul centralizaciaSi – eleqtromagnituri releebi da 

eleqtronuli mowyobilobebi (tranzistorebi, ferit-tranzistoruli ujredebi, 

programuli da araprogramuli integraluri sqemebi da a.S.); mikroprocesorul 
centralizaciaSi – mikroprocesoruli da mikrokontroleruli teqnika. 

             
 

1.9. matareblebis usafrTxod moZraobis uzrunvelyofis 

sakvanZo sakiTxebi 

               

           sadgurebze matareblebis usafrTxod moZraobis problemas arTulebs is            

         garemoeba, rom gadasarbenisagan gansxvavebiT mocemul SemTxvevaSi saWiroa 

mTeli rigi damatebiTi pirobebis Semowmeba. am mxriv metad sapasuxismgebloa isrul 

gadamyvanebze matarebelTa moZraoba.  

isarze moZravma Semadgenlobam maSin SeiZleba usafrTxod gaiaros, rodesac CarCo 

relssa da masTan mikrul isrul kalams Soris arsebuli RreCo 4 mm-ze naklebi iqneba, 

xolo meore kalami Sesabamis CarCo relsidan 125 mm-ze aranaklebi manZiliT iqneba 

gaweuli. wyvilTvalebis zemoqmedebis gamo isris iZulebiTi gadadgilebis SesaZleblobis 

gamosaricxavad CarCo relsTan mikruli isruli kalami saimedod unda iyos Caketili 

klitis an specialuri Camketi mowyobilobis saSualebiT. 

moZravi Semadgenloba isrul gadamyvanze SeiZleba ori mimarTulebiT moZraobdes; 

erT-erTs ewodeba isrissawinaRo, xolo meores – isfriskenuli mimarTuleba.  

isrissawinaRo mimarTuleba (Face direction; Противошерстное направление) ewodeba mimarTulebas 

isris kalmebis saTavidan maT bolosaken (1..22 naxazze gamosaxuli isruli gadamyvanis 

SemTxvevaSi – kalmebis dasawyisidan marjvniv);  

 1     
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isriskenuli mimarTuleba (Trailing direction; Пошерстное направление) ewodeba mimarTulebas 

isris kalmebis bolodan maTi saTavisaken (1.22 naxazze gamosaxuli isruli gadamyvanis 

SemTxvevaSi – kalmebis bolodan marcxniv). 

 

 

 
 

nax.1.22 isrul gadamyvanze moZraobis sqema 

 

moZravi Semadgenloba isrissawinaRo mimarTulebiT gadaadgilebisas (e.i. rodesac 

moZravi Semadgenloba isars uaxlovdeba misi kalmebis saTavis mxridan) igi SeiZleba 

Sevides pirdapir an gverdiT (1.22 naxazze naCvenebi SemTxvevisaTvis, Sesabamisad Il an 

2l) liandagze.  

moZravi Semadgenloba Tu pirdapiri an gverdiTi liandagidan gadaadgildeba 

isriskenuli mimarTulebiT (1..22 naxazze naCvenebi SemTxvevisaTvis, Sesabamisad Il an 

2l liandagebidan marcxniv, e.i. isrisaken), orive SemTxvevaSi igi aRmoCndeba pirdapir 

(e.i. isris win arsebul) liandagze; aseTi moZraobisas isari Tu mimarTulia erT-erT, 

magaliTad Il (2l)  liandagisaken, maSin meore, mocemul SemTxvevaSi 2l (Il),  

liandagidan moZraobisas Semadgenlobis wyvilTvalis zemoqmedebiT kalmebi 

gadaadgildeba iZulebiT, e.i. isari gamova erT-erT ganapira (plusovan an minusovan) 

mdebareobidan, magram ver miva meore (Sesabamisad, minusovan an plusovan) ganapira 

mdebareobaSi, e.i. darCeba saSualedo mdebareobaSi, rac dauSvebelia.  

               

                   moZravi Semadgenlobis wyvilTvalis mier isris iZulebiT gadayvanas erT- 

         erT ganapira mdebareobidan saSualo mdebareobaSi ewodeba isris SeWra 

(Trailing of point; Взрез стрелки). isris SeWra iTvleba isris dazianebad (mis saxifaTo 

mtyunebad), romelic arRvevs moZraobis usafrTxoebas;  zemoT aRniSnulidan gamomdinare 

isrissawinaRo mimarTulebiT matareblis moZraobisas gamoricxulia isris SeWra, xolo 
isriskenuli mimarTulebiT moZraobisas matareblis ori SesaZlo gadaadgilebidan erT-
erTis dros SeiZleba isari SeiWras. isriskenul iseT moZraobas, romelic isris SeWris 

mizezs warmoadgens, araswori mimarTulebiT moZraoba ewodeba.  eleqtruli 

centralizaciis sistemam unda uzrunvelyos araswori mimarTulebiT moZraobis 

SesaZlebloba. 

Caketili isris SeWrisas warmoiSoba mniSvnelovani sididis Zalvebi, romlebmac 

SeiZleba daazianos misi elementebi da safrTxe Seeqmnas moZraobis usafrTxoebas.; 

amitom, isris SeWra warmoadgens teqnikuri eqspluataciis wesebis darRvevas, xolo 

aseT isarze moZraobis ganaxleba SeiZleba mxolod misi wesivrulobis Semowmebisa da 

gadamyvani meqanizmis aRdgenis Semdeg. 

isrul gadamyvanze Semadgenlobis moZraobisas Sejaxebis gamosaricxavad aRniSnuli 

gadamyvani Tavisufali unda iyos gabaritis farglebSi.  
isruli gadamyvanis TavisuflebisaTvis sakmarisi ar aris marto uSualod aRniSnuli 

gadamyvanis Semcveli izolirebuli ubanze Semadgenlobis ararseboba; amisaTvis 

mniSvnelovania  mezobeli liandagis Tu romel ubanze dgas Semadgenloba. kerZod, 

isruli gadamyvani Tavisuflad iTvleba, Tu erTdroulad sruldeba Semdegi ori piroba: 

 2     
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a) moZrav Semadgenlobas dakavebuli ara aqvs mocemuli isruli gadamyvanis Semcveli 
izolirebuli ubani; 

b) mezobel liandagze Semadgenloba dgas zRvruli svetis iqiT. 
zRvruli boZi (zb)(Fouling point indicator; Предельный столбик) warmoadgens boZs, romelc 

gviCvenebs or Sesayar liandags Soris arsebul im wertils, romelzedac aRniSnuli 

liandagebis RerZebs Soris manZili 4100 milimetris tolia (calkeul konkretul 

SemTxvevebSi teqnikuri eqspluataciis wesebis ZaliT aRniSnul sigrZes SeiZleba sxva 

konkretuli mniSvneloba hqondes).  

amgvarad, isrebze usafrTxod moZraobisaTvis saWiroa isini gavaTavisufloT (rogorc 

zemoT gvaqvs aRniSnuli) moZravi Semadgenlobebisagan, gadaviyvanoT saTanado (plusovan 

an minusovan) mdebareobaSi da CavketoT kalmebi; amas ewodeba marSrutis akrefa. amis 
Semdeg saWiroa Semowmdes matarebelTa moZraobis yvela piroba da maTi Sesrulebis 

Semdeg gaiRos samatareblo (samatareblo marSrutis dros) an samanevro (samanevro 

marSrutis dros) SuqniSani; amas ewodeba Sesabamisad samatareblo da samanevro 
marSrutis gamzadeba. 

               

          eleqtruli centralizaciis dros isrebi aRiWurveba eleqtroamZravebiT,           

         romlebsac isrebi gadahyavs erT-erTi ganapira mdebareobidan meore 

mdebareobaSi, akontroleben maTi kalmebis mdebareobebs da usafrTxoebis pirobebis 

dacvis SemTxvevaSi Caketaven maT; sadguris mTavari da gverdiTi misaReb-gasagzavni 

liandagebi, agreTve samatareblo da samanevro marSrutebSi Semavali uisro da isruli 

seqciebi, aRiWurveba sarelso wredebiT. samatareblo da samanevro SuqniSnebis, agreTve 

isruli eleqtroamZravebis marTvis wredebs Soris ganxorcielebuli 

urTierTdamokidebulebebiT gamoiricxeba sadgurSi matarebelTa moZraobis 

usafrTxoebisaTvis saSiSi situaciebis warmoSoba. Suquri tablos daxmarebiT sadguris 

moriges miewodeba informacia isrebis mdebareobebis, SuqniSnebis Cvenebebis, isruli Tu 

uisro ubnebis, misaReb-gasagzavni liandagebis Tavisuflebis Sesaxeb, agreTve informacia 

marSrutebis gamzadebisa da maTSi matareblebis gadaadgilebis Sesaxeb.  

               

           eleqtruli centralizaciis dros SuqniSnebis nebadamrTveli sasignalo           

         Cvenebebis CarTvis wredebSi unda Semowmdes usafrTxo moZraobis Semdegi 

pirobebi: 

    isrebis mdebareobis siswore; 

    marSrutis izolirebuli ubnebis Tavisufleba; 

    marSrutSi Semavali isrebis gadayvanis SesaZleblobis gamoricxva; 

    mtruli marSrutebis SuqniSnebis gaRebis SeuZlebloba. 

samatareblo gadaadgilebebis dros mowmdeba marSrutSi Semavali yvela izolirebuli 
ubnis Tavisufleba, xolo samanevro gadaadgilebebis dros – mxolod isruli seqciebis 
Tavisufleba, radgan sasadguro liandagebsa da sadguris yelSi arsebul uisro 
seqciebze vagonebis dgomisas SesaZlebeli unda iyos maTken samanevro lokomotivebis 
moZraoba. Ggamonaklisia ori TeTri-mTvarisebri SuqiT samanevro gadaadgilebis SemTxveva; 

am dros samanevro gadaadgileba xdeba didi siCqariT da unda Semowmdes liandagis 

Tavisufleba. 

samatareblo SuqniSani unda daixuros marSrutis pirveli izolirebuli ubnis 
dakavebisTanave. samanevro gadaadgilebebis dros xSirad lokomotivi Semadgenlobis 

boloSia Cabmuli, amitom pirveli izolirebuli ubnis dakavebisTanave samanevro 

SuqniSnis daxurvis SemTxvevaSi memanqane valdebuli iqneba gaaCeros Semadgenloba, e.i. 

Sewyvitos samanevro gadaadgileba; amitom, samanevro SuqniSnebi unda daixuros maSin, 
rodesac Semadgenloba gaanTavisuflebs aRniSnuli SuqniSnebis winmdebare izolirebul 
ubans, xolo misi dakavebulobis SemTxvevaSi maSin, rodesac ganTavisufldeba SuqniSnebis 
Semdeg mdebare pirveli izolirebuli ubani. marto lokomotivebis gadasaadgileblad 

gamoyenebul liandagebze samanevro SuqniSnebi SeiZleba daixuros marSrutis pirveli 

izolirebuliubnis dakavebisTanave. 
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moZravi Semadgenlobis qveS isris gadayvanisas SeiZleba Semadgenloba ascdes 
liandags; amitom isris gadayvana SesaZlebeli unda iyos isruli sarelso ubnis 

Tavisuflebis dros. es moTxovna SeiZleba arasakmarisi iyos maSin, rodesac matarebeli 

isrisken moZraobs; marTlac, SeiZleba isris gadayvana daiwyos isruli ubnis 

Tavisuflebis dros da ver damTavrdes isris kalmebze matareblis Sedgomamde. aseTi 

SemTxvevebis dros usafrTxoebis uzrunvelsayofad maizolirebeli pirapirebi kalmebis 

dasawyisidan unda ganvaTavsoT iseT l manZilze, romlis gasavlelad maqsimaluri vmax 

siCqariT moZrav Semadgenlobas dasWirdes isris gadayvanis maqsimaluri tmax droze 

naklebi dro, am SemTxvevaSi gaTvaliswinebuli unda iyos sarelso wredis dakavebis 

fiqsirebisaTvis saWiro droc); aRniSnuli pirobis dacvis SemTxvevaSic arsebobs 

relsebidan Semadgenlobis acdenis safrTxe, radgan isris kalmebi SeiZleba gaCerdes 

saSualedo mdebareobaSi (eleqtroamZravis marTvis sqemebis dazianebis, an 

eleqtroenergiis miwodebis Sewyvetis, an kalamsa da CarCo-relss Soris gareSe sagnis 

Cavardnis gamo). 

               

            moZraobis usafrTxoeba mxolod im SemTxvevaSi iqneba garantirebuli, 

         rodesac gadaadgileba xorcieldeba SuqniSnebis nebadamrTveli Cvenebebis 

safuZvelze; aRniSnuli Cvenebebis CarTvis wredSi unda mowmdebodes rogorc marSrutSi 

Semavali isrebis gadayvanis procesis damTavreba, aseve am isrebis swor mdebareobaSi 

yofna; magram  es RonisZiebebic yovelTvis ver uzrunvelyofs matarebelTa moZraobis 

usafrTxoebas.ñmagaliTisaTvis ganvixiloT Semdegi situacia. davuSvaT, rom lokomotivis 

mier SuqniSnis gavlis momentSi misi nebadamrTveli sasignalo Cveneba avtomaturad 

Seicvala amkrZalavi CvenebiT, ris Sedegadac SuqniSnis marTvis wredSi Sewyda moZraobis 

usafrTxoebis pirobebis Semowmeba; am dros sadguris morige Tu SecdomiT gascems 

srulad jer kidev gamouyenebel marSrutSi Semavali isris gadayvanis brZanebas, maSin 

matarebeli SeiZleba mimarTuli iqnes dakavebuli liandagisaken, Semxvedrad moZravi 

Semadgenlobisaken da a.S. aqedan gamomdinare, marSrutSi Semavali isrebis gadayvanis 

SesaZlebloba unda gamoiricxos SuqniSnis gaRebis momentidan manam, sanam Semadgenloba 

mTlianad ar gaivlis marSruts; es miiRweva isrebis Caketvis reJimis SemoRebiT, rac 
niSnavs aRniSnuli periodis ganmavlobaSi kvebis wyarodan isruli eleqtroamZravis 

marTvis wredis ganrTvas. 

sadguris muSaobis procesSi arcTu iSviaTad warmoiSoba situaciebi, rodesac morigem 

aucileblad unda daxuros SuqniSani da gaamzados adre dagegmili marSrutisadmi 

mtruli marSruti. Aam dros SeiZleba warmoiSvas qvemoT moyvaniili ori situaciidan 

erT-erTi; 

 manZili daxuruli SuqniSnisaken moZrav Semadgenlobasa da aRniSnul SuqniSans 

Soris Semadgenlobis samuxruWo manZilze naklebia; 

 manZili daxuruli SuqniSnisaken moZrav Semadgenlobasa da aRniSnul SuqniSans 

Soris Semadgenlobis samuxruWo manZilze aranaklebia. 

pirvel SemTxvevaSi ar SeiZleba gasauqmebel maRSrutSi Semavali isrebis Sexsna 

SuqniSnis daxurvisTanave, radgan Semadgenloba SeiZleba gascdes daxurul SuqniSans da 

Sedges Sexsnil isrebze; meore SemTxvevaSi dasaSvebia gasauqmebel marSrutSi Semavali 

isrebis Sexsna SuqniSnis daxurvisTanave, radgan Semadgenlobis gaCereba daxuruli 

SuqniSnis win garantirebulia, e.i. gamoricxulia Sexsnil isrebze Semadgenlobis 

Sedgomis SesaZlebloba. 

zemoT aRniSnulidan gamomdinare isrebis Sexsna aucileblad damokidebuli unda iyos 
imaze, aRemateba Tu ara moZrav matarebelsa da SuqniSans Soris arsebuli manZili 
matareblis samuxruWo manZils. Amis Sesamowmeblad SuqniSnis win gamoyofili unda iyos 

winasamarSruto ubnad wodebuli uzolirebuli saliandago ubani, romlis sigrZe 

maqsimaluri siCqariT moZravi matareblis samuxruWe manZilze aranaklebi unda iyos. 

aseT SemTxvevaSi zemoT xazgasmuli moTxovna Semdegnairad SeiZleba iqnas 

formulirebuli: isrebis Sexsna aucileblad damokidebuli unda iyos imaze, dakavebulia 
Tu ara winasamarSruto ubani. 
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formulirebuli moTxovnis uzrunvelsayofad eleqtrul centralizaciaSi 

SemoRebulia marSrutSi Semavali isrebis Caketvis ori reJimi – winaswari Caketvis 
reJimi da saboloo (sruli) Caketvis reJimi. 

marSrutSi Semavali isrebi winaswar Caiketeba SuqniSnis gaRebisTanave, Tu 

Tavisufalia winasamarSruto ubani; aseT SemTxvavaSi SuqniSnis daxurvidan 4 wamis 

ganmavlobaSi, romelic sakmarisia winasamarSruto ubnis Tavusuflebis saimedod 

SemowmebisaTvis, xdeba marSrutSi Semavali isrebis Sexsna. 

marSrutSi Semavali isrebi sabolood (srulad) Caiketeba winasamarSruto ubnis 

dakavebulobis dros SuqniSnis gaRebisas (ufro zustad, gaRebis win). aseT SemTxvevaSi 

SuqniSnis daxurva calsaxad ar anTavisuflebs isrebs Caketvisagan. 

               

            mcire sadgurebSi marSruti avtomaturad erTbaSad Seixsneba maSin, ro-            
         desac matarebeli gaanTavisuflebs masSi Semaval bolo isars (e.i. rodesac 

mTlianad gamoiyenebs gamzadebul marSruts); msxvil sadgurebSi upiratesoba eZleva 

marSrutis seqciur Sexsnas, romlis drosac isrebi Seixsneba TandaTanobiT, maTi 

Semcveli izolirebul seqciebze matareblis gavlis (aRniSnuli seqciebis dakavebisa da 

ganTavisuflebis) kvalobaze. aseTi xerxis gamoyenebisas mniSvnelovnad maRldeba msxvili 

sadguris yelis gamtarobis unari. 

SuqniSnis daxurvisa da marSrutis Secvlis aucilebloba SeiZleba warmoiSvas mis 

saboloo (srul) Caketvamde. sadguris morigis mier SuqniSnis daxurvis SemTxvevaSi Tu 

matarebelsa da SuqniSans Soris manZili matareblis samuxruWo manZilze aranaklebia, 

maSin memanqanes SeuZlia matarebeli gaaCeros SuqniSnis win, e.i. gamoiricxeba Sexsnil 

isrebze matareblis moZraobis SesaZlebloba; amitom srulad Caketili marSrutis 

SuqniSnis xelovnurad (sadguris morigis mier) daxurvis momentidan iwyeba maqsimaluri 

dasaSvebi siCqariT moZravi matareblis gasaCereblad sakmarisi droiTi intervalis 

aTvla. am intervalis ganmavlobaSi matarebeli Tu ar gascdeba SuqniSans, rac dgindeba 

SuqniSnis iqiT arsebuli sarelso wredis TavisuflebiT, maSin igi gaCerebulia 

SuqniSnis win da isrebi avtomaturad Seixsneba; samatareblo marSrutebis Sexsnisas 

droiTi intervalis (Seyovnebis) xangrZlivobaa 3-5 wuTi, xolo samanevro marSrutis 

Sexsnisas – 1 wuTi. 
               

           samuxruWo manZilze naklebi manZiliT SuqniSanTan miaxloebis momentSi           

         SuqniSnis xelovnurad daxurvisas memanqanis moqmedeba damokidebulia imaze, 

moaswro Tu ara man sasignalo Cvenebis aRqma; SuqniSnis dagvianebiT daxurvisas memenqane 

ver aswrebs sasignalo Cvenebis Secvlis aRqmas, matarebeli agrZelebs Cveulebriv 

moZraobas da isrebi Seixsneba maTi ganTavisuflebis kvalobaze. 

memanqane Tu SeniSnavs amkrZalavi signalis CarTvas, maSin man unda aamoqmados 

eqstrenuli damuxruWebis sistema da matarebeli gaCerdeba marSrutis farglebSi (e.i. 

gacdeba marSrutis win mdebare SuqniSans). am SemTxvevaSi isrebi SeiZleba Seixsnas 

marTvis pultze arsebul Rilakebze zemoqmedebiT, xolo matareblis Semdgomi 

gadaadgileba moiTxova sifrTxiles. 

moZravi matareblis win isris gadayvanis gamosaricxavad marSrutis xelovnurad 

Sexsnisas drois Seyovneba unda iyos im udides droiT intervalze aranaklebi, romelic 

aucilebelia marSrutSi matareblis gasavlelad, an eqstrenuli damuxruWebiT mis 

gasaCereblad. praqtikulad drois es intervali 3-5 wuTis farglebSia. 

amgvarad, SuqniSnebis nebadamrTveli CvenebebiT ganxorcielebul gadaadgilebebSi (aseT 

gadaadgilebebs marSrutizebuli gadaadgilebebi ewodeba) miTiTebuli pirobebis dacvis 

dros moZraobis usafrTxoeba garantirdeba winaisruli ubnebis (isrebis win specialuri 

izolirebuli saliandago ubnebis) gamouyoflad; amitom marSrutizebuli 

gadaadgilebaTa zonebSi isrebis kalmebis mxridan maizolirebeli pirapirebi unda 

davayenoT CarCo relsis an mezobeli sarelso rgolis dasawyisTan.     
maxarisxebel gorakebze, sadac vagonebi simZimis Zalis moqmedebiT migoravs, agreTve 

samanevro raionebSi, sadac vagonebis daxarisxeba xdeba lokomotivis biZgebiT, 
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gadaadgilebis marSrutizacia Seamcirebs muSaobis temps; amitom marSrutebSi ar xdeba 
isrebis Caketva, xolo Semadgenlobis qveS maTi gadayvanis SesaZleblobis gamosaricxavad 
gamoiyeneba winaisruli ubnebi. gadaadgilebaTa SedarebiT dabali siCqareebi, agreTve 

swrafmoqmedi isruli eleqtroamZravebis gamoyeneba, saSualebas gvaZlevs gorakebze 

winaisruli ubnebis sigrZe iyos 6 metri; samanevro raionebSi aRniSnul ubnebs aqvT 

ramdenadme meti sigrZe.  

gadaadgilebebis marSrutizaciis Rirsebaa usafrTxoebis garantiis arseboba; amitom 
sadgurebSi yvela samatareblo gadaadgileba (miReba, gagzavna, erT-erTi sasadguro 

parkidan meoreSi gadacema) marSrutizebulia (sruldeba Sesabamisad Sesasvleli, 

gasasvleli da samarSruto SuqniSnebiT). manevrebi, romlebSic xdeba samatareblo 

marSrutebSi gamosayenebeli liandagebisa da isrebis dakaveba, sruldeba sadguris 

morigis mier marTuli samanevro SuqniSnebis nebadamrTveli CvenebebiT. 

 Aam xerxis gamoyeneba SeuZlebelia im raionebSi, sadac xdeba matareblebis 

daxarisxeba; amis mizezia is, rom daxarisxebisas saWiroa xelmZRvanelma isrebis 

gadayvana da radiokavSiriT memanqanesTvis brZanebis gadacema operatiulad moaxdinos. es 

yvelaze efeqturad sruldeba pirdapiri xilvadobis pirobebSi; amitom sadguris aseT 

raionebSi gamoiyeneba isrebis adgilobrivi marTva samanevro koSkuraze ganTavsebuli 

pultidan. samanevro raionSi muSaobisas Tu aucilebelia sadguris morigis mier 

marTuli isrebis gamoyeneba, isini SeiZleba Caiketos gansazRvrul mdebareobebSi an 

droebiT gadaeces adgilobriv marTvaze. Aam SemTxvevaSi isrebs gamorTaven sadguris 

morigis pultidan marTvisagan da gadascemen manevrebis xelmZRvanels, romelsac isrebi 

gadahyavs samanevro koSkis an svetis saxelurebiT. adgilobriv marTvaze isrebis 
gadacema xdeba maSin, Tu isini Tavisumalia moZravi Semadgenlobisagan da gamoyenebuli 

ar aris samatareblo marSrutebSi. ormagi marTvis raionebSi ganTavsebul samanevro 

SuqniSnebze adgilobrivi marTvis periodSi CairTveba nebadamrTveli sasignalo Cvenebebi, 

xolo sadguris morigis mier marTuli samatareblo da samanevro gadaadgilebebi 

gamoiricxeba. 

 

1.10 usafrTxoebis maCveneblebi da normebi 

               

           avtomatikisa da telemeqanikis sasadguro sistemebis gamarTul muSaob- 

          aze mniSvnelovanwiladaa damokidebuli sarkinigzo transportis 

usafrTxod funqcionireba. Cveulebrivi gagebiT usafrTxoeba (Safety; Безопасность) 
gulisxmobs adamianebis, tvirTebisa da garemos daculobas. dargis Sesabamisad 

usafrTxoebis cneba konkretizirdeba am dargis winaSe mdgari konkretuli amocanebisa 

da Taviseburebebis Sesabamisad. 

rkinigzis transportze gadazidvebis procesis usafrTxoeba gagebuli unda iyos 

rogorc satransporto sistemis Tviseba safrTxe ar Seuqmnas mgzavrebis, teqnikuri 

personalis, gadazidvebis procesis gavlenis zonaSi myofi mosaxleobis sicocxlesa da 

janmrTelobas, agreTve gadasazidi tvirTebis, teqnikuri saSualebebis, garemos 

obieqtebis mTlianobis daculobas. avtomatikisa da telemeqanikis sarkinigzo sistema 

xels uwyobs am zogadi amocanis gadawyvetas;  oRond isini asrulebs lokalur, ufro 

viwro funqciebs da maTTvis usafrTxoebis gansazRvreba aseTi farTo Sinaarsis ar 

SeiZleba iyos. 

nebismieri obieqtis usafrTxoebis darRvevis mizezi SeiZleba iyos adamianis Secdoma, 

teqnikuri saSualebebis mtyunebebi da gare zegavlenebi (katastrofebi). amasTan 

dakavSirebiT obieqtis usafrTxoeba SeiZleba davyoT gare da Sida usafrTxoebad.  

gare usafrTxoeba warmoadgens gare mizezebisagan (magaliTad adamianis moqmedebis an 

garaemos zegavlenisagan) obieqtis daculobis darRvevis ararsebobas. am SemTxvevaSi 

Tavad obieqti ar warmoadgens usafrTxoebis darRvevis mizezs;  igi usafrTxoebis 

mimarT pasiuria. 
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Sida usafrTxoeba aris obieqtis unari muSaobis unaris darRvevis (Sinagani 

mtyunebebis) Sedegad ar gadaiqces adamianisaTvis da garemosaTvis safrTxis wyarod. am 

SemTxvevaSi obieqti usafrTxoebisadmi aqtiuria. 

               

          Cven ganvixilavT mxolod Sida usafrTxoebas. garda amisa sarkinigzo           
         avtomatikisa da telemeqanikis sistemebs ganvixilavT mTliani 

satransporto kompleqsisagan izolirebulad. aRniSnuli sistemis mtyunebisas rom 

moxdes avaria, aucilebelia Semdegi sami pirobidan ukidures SemTxvevaSi ori pirobis 

erTdrouli Sesruleba: 

 moxdes sistemis saxifaTo mtyuneba; 

 Secdes momsaxure personali (adamiani); 

 arsebobdes saTanado samatareblo situacia.  

CavTvaloT, rom saxifaTo da dauSvebelia sistemis mtyuneba, romelsac SeuZlia 

avariis gamowveva (zemoT CamoTvlili danarCeni pirobebis arsebobisagan damoukideblad). 

magaliTad, Sesasvlel SuqniSanze mwvane signalis CarTvis yalbi brZanebis gacema 

saxifaToa miuxedavad imisa, rom umetes SemTxvevebSi igi ar iwvevs avarias. 

aseT SemTxvevaSi sistemis usafrTxoebis gansasazRvravad garda sistemis wesivruli, 

muSaobis unaris mqone, muSaobis uunaro da zRvruli mdgomareobebisa [1] damatebiT 

Semoitaneba dacviTi da saxifaTo mdgomareobis cnebebi;  

matarebelTa usafrTxod moZraobisaTvis sistema asrulebs garkveul funqciebs; am 

funqciebis Sesrulebis unari xasiaTdeba garkveuli parametrebiT, romlebsac pirobiTad 

S-parametrebi viwodoT. dacviTi mdgomareoba (Protective State; Защитное состояние) ewodeba 

sistemis muSaobis uunaro mdgomareobas, romlis drosac yvela S-parametri Seesabameba 

normatul-teqnikur da (an) konstruqciul dokumentacias. saxifaTo mdgomareoba 

(Hazardous State; Опасное состояние) ewodeba sistemis muSaobis uunaro mdgomareobas, romlis 

drosac S-parametrebidan erT-erTi mainc ar Seesabameba normatiul-teqnikur da (an) 

konstruqciul dokumentacias.  

zemoT aRniSnulidan gamomdinare sistemis mdgomareobaTa simravle iyofa wesivrul, 

muSaobis unaris mqone, dacviT da saxifaTo mdgomareobaTa qvesimravleebad. 

 

 

                                             

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           nax.1.23. usafrTxoebis maCveneblebis struqturuli sqema 
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           sarkinigzo avtomatikisa da telemeqanikis sistemis usafrTxoeba (Railroad  

         Automatiic System Safety; Безопасность СЖАТ) ewodeba mis Tvisebas garkveuli drois an 

namuSevrobis ganmavlobaSi uwyvetad SeinarCunos wesivruli muSaobis unaris mqone an 

dacviTi mdgomareoba. 

dacviTi mtyuneba (Protective  Failure; Защитный отказ) ewodeba sistemis muSaobis unaris 

damrRvev iseT xdomilobas, romlis drosac narCundeba misi dacviT mdgomareoba. 

saxifaTo mtyuneba (Hazardous Failure; Опасный отказ) ewodeba sistemis muSaobis unarisa da 

dacviTi mdgomareobis damrRvev xdomilobas. 

usafrTxoebis Tvisebis raodenobiT naxasiaTeblebs usafrTxoebis maCveneblebi ewodeba. 
usafrTxoebis koncefcia warmosdgens im debulebebis erTobliobas, romelTa Sesabamisad 

agebuli sistemaSi daculia usafrTxoebis moTxovnebi.   

sarkinigzo transportze gamoyenebuli usafrTxoebis Tanamedrove koncefcia ar 

iziarebs “absoluturi usafrTxoebis” koncefcias; amas ganapirobebs is realoba, rom 

aseTi usafrTxoebis miRweva SeuZlebelia usafrTxoebaze uaryofiTi gavlenis momxdeni 

faqtorebis SemTxveviTi da obieqturi bunebis gamo. amitom usafrTxoeba Cveulebriv  

raodenobiTi albaTuri maCveneblebiT fasdeba;  

rogorc 1.23 naxazidan Cans, usafrTxoebis maCveneblebi SeiZleba davyoT raodenobriv 

da Tvisobriv maCveneblebad.  

Tvisobrivi maCveneblebiT usafrTxoebis Sefasebisas irCeven obieqtis yvelaze ufro 

mniSvnelovan parametrebs, romlebic iribad axasiaTebs maT usafrTxoebas. magaliTad, 

saimedoobis I klasis reles usafrTxoebis Tvisobriv maCveneeblad SeiZleba SeiZleba 

aRebuli iqnes misi dabrunebis koeficienti [1]. rac ufro maRalia es maCvenebeli, miT 

ufr metia misi usafrTxoeba. amitom am kieficients zogjer usafrTxoebis 
koeficientsac uwodeben. 

usafrTxoebis raodenobrivi maCveneblebi iyofa albaTur da determinirebul 

maCveneblebad. 

albaTuri maCveneblebis utyuari SerCevisa da gaangariSebisaTvis aucilebelia 

garkveuli statistikuri eqsperimentebis Catareba. Aatomatikisa da telemeqanikis 

sarkinigzo sistemebSi Zalian iSviaTad warmoiSoba saxifaTo mtyunebebi, amitom 

aRniSnuli eqsperimentebis Casatareblad Zalian xangrZlivi periodia saWiro. Ees 

mniSvnelovnad arTulebs aRniSnuli sistemebis usafrTxoebis albaTuri maCveneblebisa da 

normebis SerCevasa da gaangariSebas. am mizezis gamo maTi usafrTxoebis Sesafaseblad 

albaTuri maCveneblebis garda iyeneben e.w. determinirebul maCveneblebsac (ix.nax.1.23). 
 

 “determinireba” (laT. “Determino”), niSnavs gansazRvras, ganpirobebas. determinirebuli 
maCveneblebi Cveulebriv gamoisaxeba fizikuri sidideebiT an am sidideTa TanafardobebiT. maT 
miekuTvneba, magaliTad, sarkinigzo transportis sawarmos muSaobis iseTi SefasebiTi maCveneblebi, 
rogorebicaa, avariebis absoluturi raodenoba, wunis SemTxvevebi, wunis SemTxvevaTa raodenobis 
fardoba teqnikuri aRWurvilobis maCvenebelTan da a.S. maTi dadgena xdeba sawarmos moqmedebis 
Sedegebis mixedviT. 

determinirebuli maCveneblebis naklad iTvleba is garemoeba, rom isini ar asaxavs sistemebis 
eqspluataciisa da momsaxurebis albaTur bunebas. am mizezis gamo maT gaaCniaT gamoyenebis viwro sfero 
da kerZo (ara ganzogadebuli) xasiaTis maCveneblebad iTvlebian. aRniSnuli maCveneblebiis kidev erTi 
mniSvnelovani naklia is, rom isini SeuZlebelia sistemebis damuSavebis procesSi winaswar iqnan 
gaangariSebuli. 

                

          ganvixiloT usafrTxoebis ZiriTadi raodenobrivi albaTuri maCveneblebi, 
         romlebic zogadi xasiaTisaa (gamodgeba nebismieri sistemis, elementisa da 

mowyobilobis usafrTxoebis Sesafaseblad) da SeiZleba ganisazRvros cdis, 

gaangariSebis an modelirebis saSualebiT. 

 namuSevroba saxifaTo mtyunebamde ewodeba aRudgenadi sistemis namuSevrobas misi 
eqspluataciis dawyebidan pirveli saxifaTo mtyunebis warmoSobamde; 

 

 

 3   

 4   
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namuSevroba (Operating time; Наработка)  ewodeba obieqtis muSaobis xangrZlivobas an 
moculobas.   

 

  namuSevroba saxifaTo mtyunebebs Soris ewodeba saxifaTo mdgomareobaSi myofi 
aRudgenadi sistemis muSaobis unaris mqone mdgomareobaSi gadayvanidan masSi Semdgomi 

saxifaTo mtyunebis warmoSobamde Sesrulebul namuSevrobas;  

 usafrTxo muSaobis Pus(t) albaToba ewodeba imis albaTobas, rom mocemuli 

namuSevrobis farglebSi ar moxdeba sistemis saxifaTo mtyuneba; 

 saxifaTo mtyunebis Qsx(t) albaToba ewodeba imis albaTobas, rom mocemuli 

namuSevrobis farglebSi moxdeba sistemis Tundac erTi saxifaTo mtyuneba. 

usafrTxo muSaobisa da saxifaTo mtyunebebis albaTobebi ganisazRvreba Semdegi 

formulebiT:  

                                               Pus(t) = 1- Fsx(t);                                              (1.1) 

                                         Qsx(t) = Fsx(t) = 1- Pus(t),                                     (1.2) 
sadac Fsx(t) aris saxifaTo mtyunebamde namuSevrobis ganawilebis funqcia.  

(1.1) da (1.2) formulebSi igulisxmeba, rom drois sawyis momentSi sistema imyofeboda 

wesivrul an muSaobis unaris mqone mdgomareobaSi, magram ar imyofeboda dacviT 

mdgomareobaSi, ramdenadac azri ara aqvs SevamowmoT muSaobis uunaro sistemis 

usafrTxoeba. 

Pus(t)  da Qsx(t) sidideebi afaseben aRudgenadi sistemis usafrTxoebas pirveli 

mtyunebis warmoSobamde. am dros iTvleba, rom aRniSnul sistemaSi ar aris momxdari 

dacviTi mtyuneba, radgan aseTi mtyunebis moxdenis Semdeg sistema ar gamoiyeneba 

daniSnulebisamebr. saxifaTo mtyunebebi Tu iSviaTad xdeba, maSin aRudgenadi sistemis 
usafrTxo muSaobis Pus(t) albaToba da saxifaTo mtyunebis Qsx(t) albaToba 
SesaZlebelia gamiviyenoT aRdgenadi sistemebis usafrTxoebis Sesafasebladac,  aseT 
SemTxvevaSi Pus(t)   iqneba aRdgenadi sistemis usafrTxoebis maCveneblis zeda zRvari, 
xolo Qsx(t)  - Sesabamisad qveda zRvari. 

 zemoT Semotanili daSveba mniSvnelovania CvenTvis, radgan sarkinigzo avtomatikisa 

da telemeqanikis sasadguro sistemebi warmoadgens aRdgenad sistemebs. aRdgenadi 
sistemebi ewodeba iseT sistemebs, romelTa funqcionireba grZeldeba maTSi momxdari 

mtyunebebis aRdgenis Semdegac. 

saxifaTo mtyunebebis sx(t) intensiuroba ewodeba aRudgenadi sistemis saxifaTo 

mtyunebis warmoSobis albaTobis pirobiT simkvrives, romelic drois gansaxilvel 

momentSi ganisazRvreba im pirobiT, rom am momantamde saxifaTo mtyuneba ar iyo 

warmoSobili.  

 

                                                       
                                          

                     

                                                                          

                                         

 

                     

                                                                                             
 

nax. 1.24 albaTobis grafiki da t-s gaangariSebis sqema  
 

ganvsazRvroT  sx(t)-s albaTuri azri (nax.1.24,a); davuSvaT rom sistemam umtyunod 
imuSava t drois ganmavlobaSi, e.i. masSi ar momxdara arc saxifaTo da arc dacviTi 

mtyuneba. maSin: 

          sx.(t) = dZ(t)/dt,                                           (1.3) 
sadac dZ(t) aris dt drois ganmavlobaSi sistemis saxifaTo mtyunebebis pirobiTi albaToba, romelic 
napovnia im varaudiT, rom man drois (0, t) monakveTSi umtyunod imuSava.  
 

t + dt    t  

dt 

 t 

t + 
 

 
   t - 

 

 
   t  

a) 

b) 

O 

O 
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davuSvaT, rom x aris raRac SemTxveviTi diskretuli sidide, romelmac SeiZleba miiRos S 
raodenobis mniSvneloba; es mniSvnelobebi aRvniSnoT simboloebiT x1, x2, ...,xS.. davuSvaT, rom P1 , 

P2 , ..., PS iyos albaTobebi imisa, rom   sidide miiRebs Sesabamisad x1, x2, ...,xS mniSvnelobebs. yvela 
albaTobis (P1+ P2+...+ PS) jami aris albaToba imisa, rom cdis procesSi realizebuli iqneba x1, 

x2, ...,xS    mniSvnelobebidan erT-erTi (nebismieri) maTgani. Aam albaTobebis jami erTis tolia, e.i. 
P1+ P2+...+ PS=1. 

albaTobebis P1 , P2 , ..., PS nakrebi (sxva sityvebiT, albaTobebis ganawileba) Seicavs amomwurav 
informacias SemTxveviTi sididis Sesaxeb, magram mraval praqtikul SemTxvevaSi albaTobebis codna 
savaldebulo ar aris; sakmarisia SemTxveviTi sididis ori yvelaze mniSvnelovani maxasiiaTeblis 
codna. es maxasiaTeblebia  maTematikuri lodini da dispersia. 

maTematikuri lodini aris SemTxveviTi sididis saSualo mniSvneloba. gasaSualeba xdeba didi 

raodenobis cdebiT. aseTi saSualo sidideebis aRsaniSnavad xSirad iyeneben frCxilebs  ... . 
SemTxveviTi  sididis saSualo mniSvneloba ewodeba am sididis mniSvnelobebis Sesabamisi 
albaTobebis namravlTa jams. 

 x  = P1 x1 + P2 x2 + ... + PS xS. 

garda saSualo mniSvnelobisa, unda agreTve vicodeT, Tu ramdenad Zlier gadaixreba 
ganxiluli sididis mniSvneloba misi saSualo mniSvnelobidan, anu, sxvagvarad rom vTqvaT, 
ramdenad farToa SemTxveviTi sididis fantva.. mocemul SemTxvevaSi ar gamogvadgeba saSualodan 

gadaxris saSualo mniSvneloba, romelic aRiniSneba rogorc x -  x . amis mizezia is, rom igi 
gamodis nulis toli. amitom ganixilaven ara Tavad gadaxris saSualo mniSvnelobas, aramed 
gadaxris kvadratis saSualo mniSvnelobas: 

    (x -  x )2  = P1(x1 -  x ) + P2 (x2 -  x ) +...+ PS (x S-  x )   

romelsac ewodeba dispersia da aRiniSneba D asoTi. dispersiidan kvadratul fesvs ( D -s) 

ewodeba SemTxveviTi sididis saSualo kvadratuli gadaxra anu standarti. mtkicdeba, rom  

D = x2 -  x 2 . 

mtyuneba SemTxveviTi sididea da, rogorc nebismieri SemTxveviTi sidide, droSi garkveuli 
(magaliTad, normaluri, binomialuri, eqsponencialuri da a.S.) aris ganawilebuli. aqedan 
gamomdinare, mtyunebaTa ganawileba SeiZleba mocemuli iqnes ganawilebis funqciis saSualebiT. 
mtyunebis albaTobis simkvrive ewodeba aRniSnuli mtyunebis ganawilebis funqciis warmoebuls. 
praqtikulad mtyunebaTa albaTobis simkvrive gviCvenebs drois erTeul SualedSi Tu ramdeni 
mniSvnelobis miReba SeuZlia SemTxveviT sidides; rac ufro maRalia simkvrive, miT ufro metiia am mniSvnelobebis 

raodenoba da piriqiT.   

 
saxifaTo mtyunebebis intensiuroba usafrTxoebis ZiriTadi maxasiaTebelia, romlis 

daxmarebiTac SesaZlebelia yvela sxva maCveneblis gaangariSeba. statistikurad cdebis 

Sedegad  ganisazRvreba Semdegi formuliT (nax.1.24,b): 

            sx.(t) = n (t) / (NsaS.t)                                 (1.4)  
sadac n (t)  aris sistemis im nimuSebis raodenoba, romlebSic drois t intervalSi moxda saxifaTo 

mtyuneba; NsaS - sistemis muSaobis unaris mqone nimuSebis saSualo raodenoba, romlebSic drois .t 
intervalSi ar momxdara saxifaTo mtyuneba (im pirobiT, rom sistemis dacviTi mtyunebebis mqone nimuSebi 
dauyovnebliv icvlebodnen axali nimuSebiT).  

 
NsaS  parametri gamoiTvleba formuliT: 

NsaS = (Ni+1 + Ni) / 2, 
sadac Ni+1 aris sistemis muSaobis unariani nimuSebis raodenoba drois t + t/2  momentSi, xolo Ni - igive, 

oRond drois t - t/2 momentSi.  

aRdgenadi sistemebis usafrTxoeba xasiaTdeba parametriT, romelsac saxifaTo 

mtyunebebis (t) nakadi ewodeba. es parametri warmoadgens ragind mcire namuSevrobis 
periodSi aRdgenadi sistemis saxifaTo mtyunebaTa raodenobis maTematikuri lodinis 
fardobas am namuSevrobis mniSvnelobaze: 

                sx.(t) = n (t) / (N0 t),                                   (1.5) 
sadac n (t) aris sistemis im nimuSebis raodenoba, romlebSic drois t intervalSi moxda saxifaTo 
mtyuneba im pirobiT, rom saxifaTo da dacviTi mtyunebebis mqone sistemebi dauyovnebliv icvlebodes axali 

sistemebiT; N0 – drois t -t/2 momentSi cdaSi monawile sistemebis raodenoba.  

drois eqsponencialuri ganawilebisas sx.(t) = sx.(t) = const.   
usafrTxo sistemis namuSevroba ganisazRvreba saxifaTo mtyunebamde saSualo Tsx. 

namuSevrobiTa (romelic udris saxifaTo mtyunebamde sistemis namuSevrobis maTematikur 

lodins) da saxifaTo mtyunebaze saSualo Tus.saS.  namuSevrobiT (igi udris aRdgenadi 
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sistemis namuSevrobis fardobas am namuSevrobis ganmavlobaSi misi saxifaTo mtyunebebis 

raodenobis maTematikur lodinTan). 

ganawilebis eqsponencialuri kanonis dros 

 

Pus.(t) = e
-sx.t ;    Tsx. = 1 / sx. ;    Tus.saS = 1 / sx. .                    (1.6) 

   

aRdgenadi sistemis usafrTxoebis kompleqsuri maCvenebelia usafrTxoebis Kus 
koeficienti; igi gamosaxavs imis albaTobas, rom drois nebismier momentSi sistema 

iqneba muSaobis unaris mqone an dacviT mdgomareobaSi. aRniSnuli koeficienti 

ganisazRvreba formuliT: 

                           Kus. = Tus.saS.  / (Tus.saS  +  TaR.saS. )                          (1.7) 
sadac TaR.saS.   aris aRdgenis saSualo dro.  

               

           usafrTxoebis zemoT moyvanili maCveneblebi warmoadgens ZiriTad maC-           
         veneblebs. sarkinigzo avtomatikisa da telemeqanikis realuri 

sistemebisaTvis drois an samuSaos moculobis mixedviT SeiZleba SemovitanoT 

specifikuri maCveneblebic; usafrTxoebis specifikuri maCveneblebi Tvaliswinebs 

konkretuli sistemis daniSnulebasa da mis muSaobis xasiaTs. aseTi maCveneblebia, 

magaliTad erTi reisis ganmavlobaSi matareblis marTvis saposto sistemis usafrTxod 

muSaobis albaToba; sarkinigzo gadasasvlelze avtosatransporto saSualebebis 

droulad aRmoCenis albaToba; kavSiris telemeqanikur arxSi sapasuxismgeblo brZanebebis 

saxifaTod darRvevis albaToba da a.S. 

usafrTxoebis maCveneblebis normirebis safuZvlad Cveulebriv gamoiyeneba eqspertul 

monacemebTan SexamebiT riskebis Senacvlebis koncefcia. am koncefciis Sesabamisad axlad 
dasamuSavebeli sistemis usafrTxoebis norma ukidures SemTxvevaSi arsebuli analogis 
usafrTxoebaze naklebi ar unda iyos. 

profesorebis v. v. sapoJnikovisa da vl. v. sapoJnikovis  xelmZRvanelobiT 

(sankt.peterburgis mimosvlis gzaTa saxelmwifo universiteti)  gaanalizebuli iqna 1986 – 1990 
wlebSi sabWoTa kavSiris rkinigzaze sarkinigzo avtomatikisa da telemeqanikis 

sistemebis funqcionirebis procesi. aRniSnul periodSi sistemebSi momxdari saxifaTo 

mtyunebebis monacemebi, agreTve (1.4), (1.6), (1.7) formulebis gamoyenebiT gaangariSebuli 

usafrTxoebis maCveneblebi, 1.9 da 1.10  cxrilebSia moyvanili [26]. 

zemoT aRniSnuli statistikuri monacemebis Tanaxmad erTi wlis ganmavlobaSi qselis 

muSaobis periodSi sarkinigzo avtomatikisa da telemeqanikis sistemebSi gamovlenili 

iqna 20 saxifaTo mtyunebeba. maTi didi umravlesoba (daaxloebiT 80%) modis 

eleqtruli centralizaciis mowyobilobebze. aRniSnuli mtyunebebia:  

 isrebis mdebareobaTa yalbi kontroli; 

 sarelso wredebis yalbi Tavisufleba; 

 SuqniSnebis araswori (metad nebadamrTveli) Cvenebebis warmoSoba; 

 damokidebulebebidan isrebis amorTvis Sedegad warmoSobili dazianebebi da a.S. 

avtoblokirebaSi SeimCneoda Semdegi SemTxvevebi: 

 matareblebis Semxvedri mimarTulebiT gagzavna; 

 blok-ubnebis yalbi Tavisufleba da a.S. 

sarkinigzo avtomatikisa da telemeqanikis sistemebSi arsebuli mowyobilobebidan 

saxifaTo mtyunebebis raodenobiT liderobs sarelso wredebi. 

zemoT aRniSnuli jgufis mier Catarebuli muSaobis Sedegebi mocemulia 1.9 da 1.10 
cxrilebSi. maTSi moyvanili monacemebi SeiZleba gamoviyenoT usafrTxoebis normebis 

dasadgenad. (ec - eleqtruli centralizacia, ab – avtoblokireba, gds –

avtosagadasasvlelo sistema) 

sarkinigzo avtomatikisa da telemeqanikis sistemebis funqcionirebis misaRebi 

usafrTxoebis uzrunvelsayofad aucilebelia rkinigzis qselSi gamoyenebuli 

saimedoobis I klasis yvela reles muSaobis sagarantio vadis ganmavlobaSi 

funqcionirebisas 0,9 albaTobiT ar warmoiSvas saxifaTo mtyuneba [18] aseTi moTxovnis 

 5  
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SemTxvevaSi sx.max.= 5.10
-13

 1/sT da Pus.min. = 0,999999987. es monacemebi uaxlovdeba 1.9 
cxrilSi motanil monacemebs. xuTi wlis ganmavlobaSi (romelic dRes warmoadgens 

saimedoobis I klasis reles muSaobis sagarantio vadas) qselSi arsebuli TiTqmis 15 
milioni reles muSaobisas saxifaTo mtyuneba sul cxrajer warmoiqmna. Ees monacemebi 
axloa Tanamedrove sxva ucxouri releebis mtyunebis albaTobasTan, romelic 5.10-11 
1/sT-is tolia.  

   
   cxrili 1.9 sarkinigzo avtomatikis mowyobilobebis mtyunebaTa statistikuri monacemebi 

 

 

mowyobiloba 

 

 

raodenoba 

saxifaTo mtyunebebi 

sistemebis mixedviT 

 

 

saxifaTo mtyune- 

ebebis  intensi- 

uroba, 

1 / sT 

5 wlis ganma- 

vlobaSi usa- 

frTxo muSao- 

bis albaToba 

 
 

ec 

 

ab 

 

gds 

 

sul 

1) rele 

2)SuqniSani 

3)sarelso wredi 

14826350 

378853 

 

292924 

7 

2 

 

33 

2 

- 

 

1 

- 

2 

 

- 

9 

4 

 

34 

1,4 . 10-11 

2,4 . 10-10 

 

2,7 . 10-9 

0,9999979 

0,999947 

 

0,99908 
 

 

amgvarad, Tu gaviTvaliswinebT imas, rom eqsperimentuli da eqspertuli 

(damoukidebeli) sidideebi erTmaneTisagan umniSvnelod gansxvavdeba, saqarTvelos 

rkinigzaze arsebuli saimedoobis I klasis  releebisaTvis mtyunebebis intensiurobis 
mniSvnelobis Sesafaseblad SeiZleba gamoviyenoT utoloba: 

                  10-10  sx.  10
-12 .                  (1.8)  

(1.8) utolobaSi arsebuli zeda Sefaseba saWiroa gamoviyenoT arsebuli releuri 
sistemebis usafrTxoebis Sesafaseblad, xolo qveda Sefaseba gansazRvravs usafrTxoebis 
normas axlad dasamuSavebeli sqemebisaTvis, Tu gamovalT riskis Senacvlebis 

koncefciidan sx. 10
-12 1/sT.  

amgvarad, Tu gaviTvaliswinebT imas, rom eqsperimentuli da eqspertuli 

(damoukidebeli) sidideebi erTmaneTisagan umniSvnelod gansxvavdeba, saqarTvelos 

rkinigzaze arsebuli saimedoobis I klasis  releebisaTvis mtyunebebis intensiurobis 
mniSvnelobis Sesafaseblad SeiZleba gamoviyenoT utoloba: 

                  10-10  sx.  10
-12 .                  (1.9) 

                                           

   cxrili 1.10 sarkinigzo avtomatikis mowyobilobebis mtyunebaTa statistikuri monacemebi                                                                         

 

maCvenebeli 

ec ab gds 

 

sadguri 

 

isari 

sasignalo   

wertili 

xazis 

sigrZe, 

km. 

gadasasvle- 

li 

obieqtebis 

raodenoba 

 

9754 

 

229571 

 

44570 

 

58898 

 

20279 

saxifaTo 

mtyunebebis 

raodenoba 

 

77 

 

77 

 

18 

 

18 

 

5 

saxifaTo mtyu-

nebebis intensi-  

siuroba, 1/sT 

 

1,8 . 10-7 
 

7,7 . 10-9 
 

9,2 . 10-9 
 

7,0 . 10-9 
 

5,6 . 10-9 

saxifaTo mtyu- 

nebamde namuSev- 

roba, weli 

 

127,8 

 

2968 

 

2511 

 

3196 

 

4110 

20 wlis ganma- 

vlobaSi usa-

frTxod muSaobis 

albaToba 

 

 

0.856 

 

 

0,9933 

 

 

0,9919 

 

0,9939 

 

 

0,9951 

usafrTxoeb- 

is koefici- 

enti 

 

0,9999998 

 

- 

 

0,99999998 

 

- 

 

0,999999994 

     
(1.8) utolobaSi arsebuli zeda Sefaseba saWiroa gamoviyenoT arsebuli releuri 

sistemebis usafrTxoebis Sesafaseblad, xolo qveda Sefaseba gansazRvravs usafrTxoebis 
normas axlad dasamuSavebeli sqemebisaTvis, Tu gamovalT riskis Senacvlebis 

koncefciidan sx. 10
-12 1/sT.      
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 ukontaqto usafrTxo elementebisaTvis ar arsebobs saxifaTo mtyunebebis 

statistika; mxedvelobaSi Tu miviRebT imas, rom ukontaqto sistemebSi gamoyenebuli 

ukontaqto elementebis raodenoba daaxloebiT 10-jer aRemateba releur sistemebSi 

arsebuli releebis raodenobas, ukontaqto elementebisaTvis usafrTxoebis normad 

SeiZleba miRebul iqnes sidide sx. 10
-13 1/sT. 

eleqtrul centralizacioaSi gamoyenebuli sarelso wredebis usafrTxoeba releebis 

usafrTxoebaze daaxloebiT 20-jer naklebia (ix.cxr.1.10); amitom axlad damuSavebuli 

sarelso wredebisaTvis usafrTxoebis norma iqneba sx. 10
-12 1/sT.             

davuSvaT, rom drois raRac intervalis dasawyisSi sistema wesivrul mdgomareobaSia; 

Qsx. iyos imis albaToba, rom drois mocemul intervalSi sistemaSi moxdeba saxifaTo 

mtyuneba. dadgenilia, rom normirebuli marSrutisaTvis, romelzedac dRe-RameSi 

saSualod 50 reisi sruldeba, samarTliania utoloba: 

Qsx = sx. d  10
-11 , 

sadac d aris sistemis diagnostirebis periodi. 

mxedvelobaSi Tu miviRebT imas, rom d = 10 wuTs, maSin sx.10
-11 1/sT. .es axloa 

iaponuri mikroprocesoruli centralizaciis SMILE-s mtyunebaTa SefasebasTan : sx.= 

1,6.10
-10

 – 5,18.10
-11

. 

sx parametris eqsperimentuli mniSvneloba (ix..cxr. 1.2) 100-1000-jer metia 

saangariSo mniSvnelobaze, radgan eqspluataciis procesSi fiqsirdeboda savele 

mowyobilobebis mtyunebebic. 

moyvanili monacemebis Sedarebis Sedegad SeiZleba davaskvnaT Semdegi: 

1) eleqtruli centralizaciis isrisaTvis usafrTxoebis normad unda miviRoT 

sidide sx.10
-9 1/sT, xolo releuri aparaturisaTvis – sidide sx.10

-11  1/sT; 
2) avtoblokirebis sasignalo wertilis aparaturisa da avtomaturi salokomotivo 

signalizaciis aparaturis usafrTxoebis normad unda miviRoTY sidide sx.10
-9  1/sT. 
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T a v i      2 

isruli eleqtroamZravebis ageuleba  

 

2.1. zogadi cnobebi da klasifikacia 

                   

          isruli eleqtroamZravebi (switch operating apparatus; switch machine; Cтрелочный привод) 
        gankuTvnilia eleqtrul centralizaciaSi CarTuli isrebis gadayvanis, 

meqanikuri Caketvisa da aRniSnuli isrebis kalmebis (plusovani, minusovani, saSualedo) 

mdebareobebis gasakontroleblad. maT unda uzrunvelyon: 

 isris ganapira mdebareobis dros CarCo relsTan mibjenili kalmis mWidrod mikvra; 

 isris meqanikuri Caketvis gamoricxva maSin, rodesac CarCo relssa da masTan 

mibjenil kalams Soris arsebobs 4 mm-s toli an meti sididis RreCo; 

 CarCo relsidan gaweuli kalmis 125 mm-is tol manZiliT daSoreba;  

 ganapira mdebareobaSi myofi isris kalmebis meqanikuri Caketva isarze matareblis 

gavlisas warmoSobili dinamikuri Zalebis zegavleniT kalmebis gawevis aRmosafxvrelad; 

 gadatvirTvebisagan Zravas dacva da CarCo-relsis gamownexvis acileba kalamsa da 

CarCo-relss Soris gareSe sagnis Cavardnisas; 

 isris xeliT gadayvanis SesaZlebloba.  

dReisaTvis sarkinigzo sadgurebSi gamoiyeneba mravali saxis isruli 

eleqtroamZravebi; maTi klasifikacia SeiZleba sxvadasxva niSnis mixedviT moxdes 

(nax.2.1). mokled ganvixiloT zogierTi maTgani.  
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nax.2.1. isruli eleqtro- 

amZravebis  klasifikacia 

 

 

მოხმარებული 
   ენერგიის 
  ს  ა  ხ  ი  ს 
  მიხედვით 
 
 
ისრის  გადაყვან- 
ის  ხანგრძლივო- 
ბის  მიხედვით 
 
 
 
კალმების მექანი- 
კური   ჩაკეტვის 
სახის მიხედვით 
 
 
 
ისრის შეჭრის აღ- 
ქმის სახის მიხედ- 
          ვით 
 
 
მუშა და საკონტრ- 
ოლო  წრედების  
კომუტაციის  მი- 
       ხედვით 

 

ელექტრომექა-     ელექტრომაგნ-     ელექტროპნე-     ელექტროჰიდ- 

ნიკური  ამძრ-     იტური ამძრ-         მატური ამძრ-      რავლიკური  

      ავები                      ავები                       ავები                 ამძრავები 

 
ნორმალურად       ს წ რ ა ფ ა დ           ნ ე ლ ა დ 

 მ ო ქ მ ე დ ი          მ ო ქ მ ე დ ი         მ ო ქ მ ე დ ი 

   ამძრავები              ამძრავები              ამძრავები 

 
შიგა  ჩაკეტვის      გარე  ჩაკეტ- 

   მ  ქ  ო  ნ  ე            ვის  მქონე 

    ამძრავები            ამძრავები 

 
   შესაჭრელი       არაშესაჭრელი 

     ამძრავები            ამძრავები 

 
  კონტაქტური      უკონტაქტო 

     ამძრავები           ამძრავები 
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         eleqtropnevmaturi amZravebi isrebis gadasayvanad iyenebs SekumSuli haeris,                      
       xolo marTvisa da kontrolisaTvis _ eleqtrul energias; maTi naklovanebe- 

bia: 

 muSa sxeulad gamoyenebuli SekumSuli haeri Seicavs mcire raodenobis tens, 

romelic maRali temperaturis dros iwvevs milsadenebis korozias, xolo dabali 

temperaturis dros – droseluri SeerTebebis Semoyinvas; 

 SemWidroebis adgilebidan haeris gaJonvam SeiZleba gaauaresos muSaobis unarianobis 

maxasiaTeblebi an gamoiwvios muSaobis unaris mTliani dakargva; 

 eleqtruli xazebis nacvlad pnevmaturi xazebis gayvanisa da kompresorebis 

dayenebis aucilebloba, rac damatebiT danaxarjebTanaa dakavSirebuli. 

eleqtrohidravlikuri amZravebi isrebis gadasayvanad iyeneben SekumSuli siTxis, 

xolo xolo marTvisa da kontrolisaTvis _ eleqtrul energias; maTi naklovanebebia: 

 muSa siTxis stabiluri Tvisebebis uzrunvelyofa, rac sakmaod Znelia, radgan 

amZravebs uxdeba sakmaod rTul pirobebSi muSaoba; klimaturi zemoqmedeba auaresebs 

siTxis Tvisebebs;  

 gaZnelebulia usafrTxoebisa da saimedoobisadmi wayenebuli moTxovnebis dacva; 

 eleqtruli xazebis nacvlad hidravlikuri xazebis gayvanisa da tumboebis dayenebis 

aucilebloba, rac damatebiT danaxarjebTanaa dakavSirebuli. 

eleqtromagnitur amZravebSi eleqtruli energia isris kalmebis gadasayvanad 

aucilebel meqanikur energiad gardaiqmneba eleqtromagnitebis, kerZod solenoidebis 
daxmarebiT, xolo marTvisa da kontrolisaTvis gamoiyeneba eleqtruli energia. maTi 

naklia didi gabarituli zomebi da moxmarebuli energiis didi xarji.  

 
 solenoid (berZ. Sölën – mili da eidos – saxe, saxeoba) ewodeba cilindrul zedapirze daxveuli 
izolirebuli gamtaris saxis induqciur koWas, romelSic gadis eleqtruli deni; solenoidis Siga 
siRruis (romlis sigrZe gacilebiT aRemateba diametrs) Sua nawilSi magnituri veli solenoidis 
RerZis paraleluri da erTgvarovania. amZravTan misi daZabuloba daaxloebiT denis Zalisa da xviaTa 
ricxvis proporciulia. solenoidis gare magnituri veli Rerosebri magnitis magnituri velis msgavsia. 
Sida siRrueSi rkinis gularis mqone4 solenoidi eleqtromagnits warmoadgens.  

 

eleqtromeqanikur eleqtroamZravebSi eleqtruli energia isris kalmebis gadasayvanad 

aucilebel meqanikur energiad gardaiqmneba mudmivi an cvladi denis eleqtroZravebis 

mier, xolo marTvisa da kontrolisaTvis gamoiyeneba eleqtruli energia. isini 

Tavisufalia zemoT ganxiluli amZravebisaTvis damaxasiaTebeli naklovanebebisagan; 

Rirsebebia: 

 maRali margi qmedebis koeficienti; 

 eleqtruli denis maxasiaTeblebis stabiluroba; 

 marTvis, kalmebis gadayvanisa da kontrolisaTvis erTi sakabelo xazis gamoyenebis 

sakmarisoba. 

                      

             swrafmoqmedi eleqtroamZravebisaTvis isris gadayvanis xangrZlivoba  

        1 wm-is tolia; gamoiyeneba maxarisxebel sadgurebSi, agreTve sxva saxis 

sadgurebis samanevro raionebSi  

normaluri moqmedebis eleqtroamZravebisaTvis isris gadayvanis xangrZlivobaa 2-7 wm; 
gamoiyeneba eleqtruli da dispetCeruli centralizaciis sadgurebSi; 

nelmomqmedi eleqtroamZravebisaTvis isris gadayvanis xangrZlivobaa 10 wm; gamoiyeneba 
eleqtruli da dispetCeruli centralizaciis sadgurebSi; 

Siga Caketvian eleqtroamZravebSi kalmebis meqanikuri Camketi mowyobilobis amZravis 

korpusSia moTavsebuli; 

gare Caketvian amZravebSi kalmebis meqanikuri Camketi mowyobiloba isris kalmebTanaa 

moTavsebuli; 

 2 
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SesaWrel eleqtroamZravebs gaaCnia mowyobiloba, romelic amZravis garedan Siberis 

gadaadgilebas uwevs garkveuli sididis winaaRmdegobas; misi meSveobiT isris SeWrisas 

gamoiricxeba amZravis meqanizmis meqanikuri dazianeba. ganasxvaveben fiqsatoruli tipis 
(amZravi ganapira mdebareobaSi fiqsatoriT Cerdeba) da moqnili kavSirian (amZravis 

meqanikuri gadacemis romelime wamyvan da amyol elementebs Soris ewyoba araxisti  

SeerTeba) SesaWrel eleqtroamZravebs.  

araSesaWrel eleqtroamZravebSi isris SeWrisas ziandeba amZravisa da garnitures 

calkeuli elementebi; 

kontaqtian eleqtroamZravebSi muSa da sakontrolo wredebis komutirebisaTvis 

gamoiyeneba zeTian abazanaSi moTavsebuli kontaqturi gadamrTveli elementebi; 

ukontaqto eleqtroamZravebSi zemoTaRniSnuli miznis misaRwevad gamoiyeneba ukontaqto 

gadamrTveli elementebi. 

dReisTvis rkinigzebze yvelaze metad gavrcelebulia eleqtromeqanikuri isruli 

amZravebi; aqve unda aRvniSnoT, rom bolo periodSi SeimCneva Caketili hidravlikuri 

sistemis mqone eleqtrohidravlikuri amZravebis gamoyenebis sferos gafarToebis 

tendencia. 

                   

           arsebobs mravali saxis eleqtromeqanikuri isruli eleqtroamZravebi;           
        konstruqciuli saxesxvaobebebis miuxedavad, maT gaaCnia identuri 

funqcionaluri kvanZebi. Amas ganapirobebs is garemoeba, rom nebismier maTgans uxdeba 

erTnair reJimebSi muSaoba. sul ganasxvaveben muSaobis Semdeg sam reJims: 

1) sakontrolo (statikuri) reJimi. aRniSnuli reJimis dros xorcieldeba: a) 

ganapira mdebareobebSi isris kalmebis meqanikuri Caketva ZalviT, romelic aucilebelia 

matareblis gavlisas maTi gawevis (gadaadgilebis) gamosaricxavad); b) CarCo relsTan 

erT-erT kalmis mikvris simWidrovisa da meore kalmis CarCo-relsidan saTanado (125 mm-
is toli) manZiliT gawevis kontroli; 

2) dinamikuri reJimi, romlis dros eleqtromeqanikuri amZravi da isrul 

gadamyvanTan misi samagri elementebi (romelTa erTobliobas isruli garnituri ewodeba) 
aRiqvamen moZravi Semadgenlobis mier warmoSobil dinamikur zemoqmedebebs; aRniSnulma 

zemoqmedebebma ar unda daarRvios amZravis funqcionaluri kvanZebis urTierTkavSiri da 

ar gaxdes narCeni deformaciis warmoSobis mizezi, e.i. uzrunvelyofili unda iyos 

“amZravi-isruli gadamyvani” sistemis mdgradoba; 

 
    garnituri [frang. “garniture”, qarT. “gawyoba”, “sakuTvno”] erTi daniSnulebis mqone sagnebis 

sruli kompleqti. 

 

3) moZravi Semadgenlobis mier isris SeWris reJimi, romlis drosac irRveva 

sakontrolo reJimi da gamoiricxeba muSa reJimis Sesruleba. 
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nax.2. 2. isruli eleqtroamZravis blok-sqema 
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         zemoT CamoTvlili reJimebi gansazRvravs isruli eleqtroamZravis zog-           
         ad konstruqcias, romlis blok-sqema 2.2 naxazzea naCvenebi. igi Seicavs 

Semdeg elementebs: 

1 – reversiul eleqtroZravs; 
2 – friqcions (friqciuli gadabmuloba, friqciuli meqanizmi), romelic zRudavs 

eleqtroZravas lilvis mabruni momentis sidides; es aucilebelia kalmis gaWedvis dros 

(CarCo-relssa da kalams Soris gareSe sxeulis Cavardnis gamo) mabruni momentis 

dauSveblad did sididemde gazrdis gamosaricxad; 

 
 

  kalmis gaWedvis SemTxvevaSi  warmoSobili winaRobis dasaZlevad izrdeba Zravas mier moxmarebuli 

muSa denis sidide, rac zrdis misi lilvis mabrun moments; vinaidan warmoSobili winaRobis daZleva 

praqtikulad SeuZlebelia, amitom uwyvetad izrdeba Zravas muSa deni da Sesabamisad misi lilvis 

mabruni momenti. muSa denma SeiZleba miRos saxifaTo mniSvneloba, romelic daazianebs Zravas 

gragnilebs;  

   

friqcioni asrulebas agreTve isris gadayvanis damTavrebis momentSi warmoSobili 

kalmis rxevebis dempfirebis funqciasac. 
 

  dempferi (germ. Dämpfer  dämpfen – daxSoba) ewodeba mayuC mowyobilobas, romlis daniSnulebaa 
rxevebis Caqroba, dawynareba, agreTve manqanebisa da xelsawyoebis muSaobisas meqanikuri rxevebis 
warmoqmnis acileba. rxevebis dempfireba ewodeba meqanikuri, eleqtruli da sxva sistemebis rxevebis 
xelovnurad CaxSobas.   

   

3 – reduqtors, romelic aZlierebs mcire simZlavris mqone eleqtroZravas mabrun 

moments (isrul eleqtroamZravebSi mcire simZlavris eleqtroZravebis gamoyeneba 

kabelis ekonomiis saSualebas iZleva) da Zravas lilvis brun moZraobas gardaqmnis 

isris kalmebTan xistad dakavSirebuli muSa wevebis gadataniT moZraobad; 

 
“reduqtori” (ingl.” Reductor”, qarTulad “ukan gamomyvani”, “Sebrunebulad damyvani”) ewodeba 

agregats, romlis daniSnulebaa amyolo lilvis kuTxuri siCqaris Semcireba mabruni momentis gazrdis 
mizniT. kuTxuri siCqare (k.s.) ewodeba veqtorul sidides, romelic axasiaTebs sxeulis brunvis 

siswrafes; aRiniSneba  simboloTi; ricxobrivad k.s. udris mobrunebis  kuTxis pirvel warmoebuls t 

drois mixedviT, e.i.  = d / dt;  k.s.-is  veqtori mimarTulia brunvis RerZis gaswvriv im mxares, 
saidanac Cans, rom sxeuli brunavs saaTis isris sawinaaRmdegod). reduqtorSi iyeneben kbilanur, 
jaWvur, an Wiaxraxnul gadacemis meqanizmebs da maT kombinaciebs. Eleqtromeqanikur amZravebSi arsebul 
reduqtorebSi gamoiyeneba kbilanuri gadacemebi. mabruni momenti (m.m.) warmoadgens garegani 
zemoqmedebis zomas, romelic cvlis mbrunavi sxeulis kuTxur siCqares. m.m. udris mbrunav sxeulze 

moqmedi yvela Zalis momentis (brunvis RerZis mimarT) jams. kerZod, mabruni momenti  M  =I 

,sadac I  aris sxeulis inerciis momenti brunvis RerZis mimarT, xolo   - kuTxuri aCqareba.  
zogadad, Zalis momenti ewodeba sidides, romelic axasiaTebs Zalis brunviT efeqts, roca es 

Zala myar sxeulze moqmedebs; Zalis momenti brunvis O centris mimarT veqtoruli sididea, romlis 
moduli M0=Fh ,sadac  F aris Zalis moduli, xolo  h – mxari (Zalis moqmedebis wrfeze O 

wertilidan daSvebuli perpendikulari); inerciis momenti masasTan erTad warmoadgens sxeulis 
inerciulobis zomas brunviTi moZraobis dros; igi axasiaTebs sxeulSi masebis ganawilebas. 

inercia (laT. Inertia – umoqmedoba)  aris materialuri sxeulebis Tviseba ucvlelad SeinarCunos 
moZraobis an uZraobis  mdgomareoba, roca maTze moqmedi gare Zalebi ar arsebobs an 
urTierTgawonasworebulia, xolo sxeulebze ZalTa gauwonasworebuli sistemis moqmedebis dros – 
uZraobis an moZraobis mdgomareoba Seicvalon TandaTanobiT da ara myisad.   

moduli (laT. Modulus – zoma, sazomi)  gviCvenebs sidides, magram ara mis mimarTulebas.           

       

4 – mTavar lilvs, romelic gadamyvan Zalvas gadascems reduqtoridan Zalovani 

gadacemis momdevni kaskadebs; 

5 - SesaWrel mowyobilobas (gadabmulobas), romelic isris SeWris dros 

gamoricxavs amZravis elementebis dazianebas; 

6 – Camket meqanizms, romelic kalmebs meqanikurad Caketavs ganapira mdebareobebSi; 

7 – sakontrolo mowyobilobas (avtogadamrTvels), romelic uwyvetad amowmebs 

isruli eleqtroamZravis muSaobas; 

5 
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8 – muSa Sibers, romelic isris kalmebs gadaadgilebs erT-erTi ganapira 

mdebareobidan meoreSi; 

9 – sakontrolo saxazavebs, romlebic xistad arian dakavSirebuli isris kalmebTan 

da marTavs avtogadamrTvels. 

muSa reJimSi eleqtroZrava 1-dan mabruni momenti friqcion 2-is meSveobiT gadaecema 
reduqtor 3-is kbilanebs; reduqtori mTavar lilv 4-s abrunebs Semcirebuli siCqariTa 

da ramdenjerme gazrdili mabruni momentiT (Zravas lilvis siCqaresa da mabrun 

momentTan SedarebiT). SesaWrel amZravebSi mTavar lilv 4-ze SeiZleba arsebobdes 

SesaWreli mowyobiloba 5; isris SeWrisas, rodesac SeWris Zalva garkveul sidides 

aRwevs, SesaWreli mowyobiloba gaTiSavs lilvs; mTavari lilvi 4 uzrunvelyofs muSa 

Siber 8-is gadaadgilebas Camketi mowyobiloba 6-is meSveobiT (saqarTvelos rkinigzaze 

gamoyenebul araSesaWrel amZravebSi gamoiyeneba erTi, xolo SesaWrel amZravebSi – ori 

muSa Siberi; bolo periodSi damuSavebuli iqna ori muSa Siberiani araSesaWreli 

eleqtroamZravebi); arsebobs sxvadasxva konstruqciis mqone Camketi mowyobilobebi; 

saqarTvelos rkinigzaze dReisaTvis gavrcelebulia e.w. muStiani Samketi mowyobiloba. 
masSi gamoiyeneba specifikuri konfiguraciis (dacerebuli Camketi kbilis) mqone wamyvani 

kbilebiani kbilanuri gadacemis saxis Camketi mowyobiloba. isris gadayvanis 

damTavrebisas sakontrolo saxazav 9-isa da Camket meqanizm 6-is zemoqmedebiT 

avtogadamrTvel 7-is kontaqtebi icvlis Tavis mdgomareobas; amis Sedegad gamoirTveba 

eleqtroZrava 1-is kvebis da SeirTveba amZravis sakontrolo wredi.  

isris kalmebis meqanikuri Caketva gamoricxavs liandis SigniT isris kalmebis 

iZulebiT (gare zemqmedebebiT) gadaadgilebis SesaZleblobas; mas axorcielebs amZravis 

Camketi mowyobiloba 6 ; aRsaniSnavia, rom nebismieri konstruqciis Camketi mowyobiloba 

xels ar uSlis kalmis gadaadgilebas CarCo relsis mimarTulebiT: mas ar gaaCnia 

dinamiokur reJimSi liandis SenarCunebis unari. am amocanas asrulebs CarCo relsis 

saliandago samagrebi.  

 

2.2. saqarTvelos rkinigzaze gamoyenebuli isruli  

eleqtroamZravebi 

                   

           rkinigzebis mSeneblobas saqarTvelos ekonomikisaTvis metad diad mniSvne-   
        loba hqonda, amitom mis mSeneblobasa da ganviTarebas yovelTvis didi 

yuradReba eqceoda; cxril 2.1_Si moyvanilia saqarTvelos rkinigzis calkeuli ubnebis 

amoqmedebis TariRebi. 
                                                          cxrili 2.1. 
 

sarkinigzo ubnebi amoqmedebis     

TariRebi 

foTi - zestafoni 1871 

zestafoni – Tbilisi 

xaSuri - surami 

1872 

rioni - quTaisi 1877 

samtredia – baTumi 

Tbilisi - baqo 

1883 

quTaisi - tyibuli  1887 

xaSuri - borjomi 1894 

Sorapani – WiaTura - saCxere 1895 

Tbilisi - yarsi 1889 

Bborjomi - bakuriani 1901 

navTluRi – gurjaani – Telavi   1915 

suramis uReltexilis gvirabi (sigrZe 4 km) 1886-90 
 

rogorc  2.1 cxrilidan Cans saqarTvelos rkinigzas saukuneze meti xnis istoria 

aqvs. misi ganviTarebis sxvadasxva etapze sxvadasxva saxis eleqtruli amZravebi 

gamoiyeneboda. 
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saqarTvelos rkinigzaze 1935 wlamde gamoiyeneboda #3900 tipis isruli  eleqtroamZravebi. maT 

gaaaCndaT kalamTSoriso sivrceSi dasayenebeli saxsrul-sabjeniani gare meqanikuri Camketi. 
Eespluataciam gviCvena aRniSnuli konstruqciis gare Camketis nakli; kerZod, misi meqanizmi xSirad 
nagviamdeboda da iWedeboda.  1935 wlidan 1965 wlamde farTod gamoiyeneboda Siga Caketvis mqone СПВ  
tipis SesaWreli eleqtroamZravebi. matareblebis moZraobis siCqareebisa da maTi masis gazrdis gamo 
isruli gadamyvanebis damzadeba daiwyo P50 da P65 tipis mZime relsebis gamoyenebiT; aseT gadamyvanebSi 
aucilebeli gaxda momxdariyo orive kalmis saimedod Caketva, rac SeuZlebeli aRmoCnda СПВ  tipis 
amZravebiT; garda amisa aRniSnuli tipis amZravebs Hhqonda mTeli rigi naklovanebebi; magaliTad, 
mZimewoniani matareblebis didi siCqariT moZraobisas xdeboda amZravis TviTSeWra da a.S. am mizezebis 
gamo daiwyes SesaWreli tipis amZravebis masobrivi Secvla araSesaWreli, kerZod CП tipis amZravebiT. 
aRniSnul amZravebs orive kalami erToblivad gadahyavs da axdens maT erTdroul Caketvas; garda amisa 
isini gamoirCeva martivi konstruqciiTa da maRali cveTamedegobiT. 

CП jgufis eleqtroamZravebis pirveli warmomadgeneli CП-1 tipis eleqtroamZravi  1957 wels iqna 
damuSavebuli. aRniSnul amZravSi friqcioni moTavsebuli iyo uSualod eleqtroZravas lilvze. 
Svidwaxnagovani sabjeni saxis SemzRudavi mowyobiloba mTavar lilvze ganTavsebuli iyo Siberuli 
kbilanebis gverdiT; Camketi meqanizmi ar iyo moTavsebuli zeTovan abazanaSi; sakontrolo saxazavebs 
Soris ar iyo 10 mm-iani RreCo. avtogadamrTvelis danisebri berketebis mobrunebis kuTxe ar 
izRudeboda; amZravs kvebis sadenebi uerTdeboda avtogadamrTvelis mxridan. 

eqspluataciam gviCvena, rom CП-1 tipis amZravi aramdgradad muSaobda. isari swrafad (1,5 – 2,0 
wamamde naklebi drois ganmavlobaSi) gadaiyvaneboda, ris gamoc mniSvnelovani iyo reduqtoris 
kbilanebiTa da lilvebiT momaragebuli kinetikuri energia; igi warmoSobda dazianebebs reduqtoris 
korpussa da avtogadamrTvelis saZirkvlis sibrtyeSi. friqcioni STanTqavda mxolod eleqtroZravas 
mier momaragebul “cocxal Zalas” da ar asrulebda dempferis funqcias; uSualod Zravas 
swrafadmbrunav lilvze  moTavsebuli friqcioni swrafad xurdeboda; es iwvevda mis arastabilur 
muSaobas. swrafad iWedeboda agreTve Camketi meqanizmi; aramdgradad muSaobda avtogadamrTvelis 
kontaqtebi. aRniSnuli mizezebis gamo daiwyo aRniSnuli tipis eleqtruli amZravis gaumjobesebis 
procesi.  

 
 
 
 
samociani wlebis dasawyisSi damuSavebuli iqna CП-2 tipis amZravi; masSi reduqtori pirvelad iqna 

SeTavsebuli friqciul mowyobilobasTan; amasTanave es ukanaskneli ganTavsebuli iqna ara Zravas, aramed 
reduqtoris gamosasvlel lilvze (reduqtoris meore da mesame kaskadebs Soris, mTavari lilvis 
mezoblad); aseT adgilze ganTavsebis gamo friqciam miiRo unari STanTqas yvela swrafmoZravi kaskadis 
(da ara marto eleqtroZravas) mier momaragebuli kinematikuri energia da daicvas amZravis elementebi 
dazianebeisagan. aRniSnuli konstruqciuli gadawyveta imdenad warmatebuli aRmoCnda, rom SesaZlebeli 
gaxada momxdariyo eleqtruli centralizaciisa da gorakis avtomaturi centralizaciis 
eleqtroamZravebis unificireba. CП-2 tipis eleqtroamZravSi gaTvaliswinebuli iqna avtogadamrTvelis 
danisebri berketebis mobrunebis SemzRudveli. 

1969 wels miRebuli iqna gadawyvetileba kalmebTan muSa da sakontrolo wevebi mimagrebuliyo 
danawevrebulad da amaRlebuliyo SiberTan da sakontrolo saxazavebTan aRniSnuli wevebis kavSiris 
cveTamedegoba; am novaciebis realizebisaTvis damuSavda CП-2P tipis eleqtroamZravi, romelSic 

Nnax. 2.3. CП tipis eleqtroamZravis gare xedi 
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gazrdili iqna SiberSi arsebuli misaerTebeli naxvretebis diametri da gaZlierebuli iqna sakontrolo 
saxazavebis yunwebi. 

1973 wels gamoCnda CП-3 tipis eleqtroamZravebi; CП-2P tipis eleqtroamZravisagan gansxvavebiT 
masSi reduqtoris gadacemis ricxvi gaizarda 55-dan 70,5-mde; gaTvaliswinebuli iqna kontaqtebis 
gamTbobi mowyobilobebi; avtogadamrTvelSi arsebuli grexviTi zambarebi Seicvela gaWimviTi zambarebiT; 
avtogadamrTvelis sakontaqto sistema moTavsebuli iqna garsacmSi.  

2.3 naxazze moyvanilia CП tipis eleqtroamZravis amgvarad modernizebuli modifikaciis garegani 
xedi. rogorc naxazidan Cans misi ZiriTadi konstuqciuli elementebia: 1 – eleqtroZrava, 2 – 
reduqtori, 3  - avtogadamrTveli da 4 – friqciuli gadabmuloba.  

1983 wels CП-3 tipis eleqtroamZravebi Seicvala CП-6 tipis eleqtroamZravebiT. garegani formiT, 
gabarituli zomebiTa da Sinagani elementebis ganlagebiT isini TiTqmis CП-3 tipis eleqtroamZravebis 
analoguria. maTgan gansxvavebiT CП-6 tipis eleqtroamZravebSi modificirebuli iqna mablokirebel 
mowyobiloba (erTkontaqtiani mablokirebeli mowyobiloba Seicvala oTxkontaqtiani mablokirebeli 
mowobilobiT; am novaciis Sedegad blok-kontaqtiT ufro saimedod xdeba eleqtroamZravidan kvebis 
Zabvis moxsna misi saxuravis axdis dros), gaumjobesda kurbeluri saxelurisa da amZravis gasaxsneli 
gasaRebis Casadgmeli naxvretebis hermetizacia; ramdenadme dagrZelda erT-erTi sakontrolo saxazavi, 
ri gamoc Seicvala misi gverdiTi kedlis konstruqcia).         

 

                   

           saqarTvelos rkinigzaze dReisaTvis gamoiyeneba CП-6 tipis eleqtro-           

         amZravebi, romelTa liandagebze dasayeneblad gamoiyeneba specialuri saxis 

garnituri. misi konstruqcia nax.2.4-zea naCvenebi [26]. 

 

 

 
 

 

 

 
2.4 naxazze naCvenebi marjvena 7 da marcxena 8 ZiriTadi kuTxovnebi (gonioebi) 

gamoiyeneba amZravis sayrden konstruqciebad. erTmag isrul gadamyvanebze dasadgmeli 

ZiriTadi kuTxovnebi saxifaTo kveTebSi gaZlierebulia imave kveTis damatebiTi kiTxovneb 
6-iT; es aucilebelia gamavali matareblebisagan gamowveuli vibraciis Sesamcireblad da 

ZiriTadi kuTxovnebis gaRunvis Tavidan asacileblad; sxvadasxva saxis (Sewyvilebuli, 
jvareduli da a.S.) isruli gadamyvanebisaTvis gankuTvnili saZirkvle kuTxovnebi 
erTmaneTisagan gansxvavdeba sigrZeebiT, agreTve eleqtroamZravis damagrebisaTvis saWiro 

  2 

nax. 2.4. CП-6 tipis eleqtroamZravis dasayenebeli isruli  

                   garnituris konstruqcia 



73 

 

 

naxvretebis raodenobiTa da garnituriss detalebiT. saZirkvlis kuTxovnebi CarCo 

relsebze Camokidebulia oTxi kuTxovan 4-iT. maT mier warmoSobili damatebiTi 

datvirTebi kompensirdeba ganivi Semkvreli zoliT 11. 
gaswvrivi Semkvreli zoli 5 erTmaneTTan aerTebs saZirkvlis kuTxovnebs da maT 

amagrebs isrul Zelebze. wevebis gatarebis mizniT zols aqvs figuruli naRuni; naRuni 
asrulebs agreTve eleqtroZravas garsacm 9-is sayrdenis funqciasac. gaswvrivi 
Semkvreli zoli gamoricxavs saZirkvlis kuTxovnebis erTmaneTis mimarT waZvras da 

amcirebs eleqtroZravas vibracias, romelic warmoiSoba Semadgenlobis gavlisas. 

saZirkvlis kuTxovnebi, Semkvreli zolebi da amZravi erToblivad warmoqmnis xist 

CarCos. 

Semkvreli weva 1 erTmaneTTan aerTebs isruli gadamyvanebis kalmebs, rac aucilebelia 

am kalmebis erTdrouli gadaadgilebisaTvis; muSa weva 3 eleqtroZravas Sibers aerTebs 

Semkvrel wevasTan. 

sakontrolo wevebi isruli gadamyvanis kalmebis sayureebTan aerTebs 

eleqtroamZravis sakontrolo saxazavebs; es ukanasknelebi akontrolebs kalmebis 

mdebareobebs. garnituris kompleqtSi Sedis mokle 10  da grZeli 2 sakontrolo wevebi, 
romlebic sakontrolo saxazavebs akavSireben eleqtroamZravis mimarT Sesabamisad axlo- 

da Sormdebare kalmebTan. erTmagi isruli gadamyvanisaTvis mokle sakontrolo saxazavi 

qarxanaSi idgmeba eleqtroamZravis isrisadmi marcxniv dayenebis SemTxvevisaTvis; amZravi 

Ti isrisadmi marjvena mxarezea dasayenebeli, maSin dadgmis adgilze wevebi unda 

gadaikecos (gadaiRunos).  

 

 
 

 

 
 

СП-6  tipis  eleqtroamZravis kinematikuri sqema  2.5 naxazzea naCvenebi. aRniSnuli 

amZravis korpus 1-Si moTavsebulia (mudmivi an cvladi denis) eleqtroZrava 3; 
reduqtori 5, romlis blokSia CaSenebuli friqcioni; avtogadamrTvelis bloki 10; 
mTavari lilvi 6; muSta Camketi meqanizmiani Siberi 8; sakontrolo saxazavebi 9; 

nax. 2.5 . СП-6  tipis  eleqtroamZravis kinematikuri sqema 
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gadasatani naTuris misaerTebeli Stefseluri rozeti 4; avtogadamrTvelis kontaqtebis 
gamaTbobelebi (rezistorebi) 7; safariT (berketiT) marTvadi mablokirebeli 
mowyobiloba 2 (kurbeluri saxeluriT isris gadayvanisas, an korpus 1-dan axdisas 

mablokirebeli mowyobiloba wyvets eleqtruli Zravas kvebis wreds). 

                   

            eleqtroamZravis erT-erTi ZiriTadi elementia eleqtroZrava romelic          

         eleqtrul energias gardaqmnis meqanikur energiad. isrul 

eleqtroamZravebSi gamosayenebel eleqtroZravebs Semdegi moTxovnebi waeyeneba: 

 unda SeeZlos reversireba, e.i. unda gaaCndeT lilvis orive mxareze brunvis unari; 

 unda SeeZlos gadatvirvebis dros gameorebiT-xanmokle reJimSi muSaoba; 

 unda gaaCndes didi amuSavebis momenti, raTa nebismieri atmosferuli pirobebis 

dros daZlion amZravis elementebis masaTa inercia; 

 iyon ekonomiurebi, hermetulebi da advilad mosavlelebi. 

mudmivi denis amZravebidan am moTxovnilebebs akmayofilebs mimdevrobiTi agznebiani 
eleqtroZravebi. maT gaaCnia amuSavebis didi momenti, gadatvirTvebis daZlevis unari da 

isini uZleben Zabvebis mniSvnelovnad Semcirebas. Zravebis polusebis gragnilebis 

warmosaqmnelad iyeneben didi kveTis gamtarebs, rac amaRlebs maT saimedoobas; 

reversireba uzrunvelyofilia sawinaaRmdego mimarTulebiT daxveuli agznebis ori 

gragnilis gamoyenebiT an agznebis gragnilSi gamavali denis mimarTulebis SecvliT 

(Ruzas gragnilSi gamavali denis mimarTulebis mimarT). 

dReisaTvis gavrcelebulia mudmivi denis МСП-0,15 da  МСП-0,25 tipis 

eleqtroZravebi, romelTa nominaluri parametrebi 2.2. cxrilSia moyvanili. 
                               

                                                  cxrili 2.2 mudmivi denis eleqtroZravebis nominaluri parametrebi 

 

maxasiaTebeli 

maxasiaTeblebis mniSvnelobebi eleqtroZravas tipze damokidebulebiT 

 М С П – 0,15 М С П – 0,25  

kvebis Zabva, v 30 110 160 30 100/200 160 

simZlavre, vt 150 150 150 250 250/550 250 

moxmarebuli deni, 

araumetesi, a 

 

7,7 

 

2,2 

 

1,5 

 

12,5 

 

3,3/3,6 

 

2,5 

brunvis sixSire, 

br/wT 

 

850 

 

850 

 

850 

 

1460 

1700/ 3600  

1700 

mabruni momenti, 

n.m 

1,67 1,67 1,67 1,47 1,47/1,47 1,47 

mqk, %, 
aranaklebi 

0,58 0,55 0,56 0,6 0,7/0,8 0,7 

 

 

МСП-0,15 tipis eleqtroamZravebis nominaluri Zabvebia 30, 110 da 160 volti, xolo 

da  МСП-0,25 tipis eleqtroZravebisa ki – 30, 100 da 160 volti. nominaluri 100 
volti Zabviani МСП-0,25  eleqtroZrava maxarisxebel gorakebze gamoyenebul 

eleqtroamZravebSi SeiZleba 200 volt Zabvazec muSaobdes; am SemTxvevaSi mas pirobiTad 

aRniSnaven rogorc МСП-0,25, 100/200 v. 
МСП-0,25 tipis eleqtroZravasTan SedarebiT МСП-0,15 tipis eleqtroamZravas aqvs 

brunvis naklebi sixSire. rodesac saWiro ar aris isrebis aCqarebuli gadayvana, kabelis 

xarjis Semcirebis mizniT SeiZleba gamoviyenoT МСП-0,15 tipis Zrava.  

mudmivi denis Zravebis naklia koleqtorul-musovani mowyobilobis arseboba, amitom 

perspeqtiulia eleqtroamZravebSi cvladi denis Zravebis gamoyeneba. 

cvladi denis eleqtroZravas aqvs uZravi nawili – statori da mbrunavi nawili 

rotori; statorze agznebis sami gragnilia ganlagebuli, xolo rotorze – mokled 

SerTuli erTi gragnili. rotoris gragnilSi emZ  transformatuli principiT 

aRiZvreba, rac koleqtoruli kvanZis gamoricxvis saSualebas iZleva. 

dReisaTvis isrul eleqtroamZravebSi gamoiyeneba cvladi denis MCT-0,25, MCT-0,3 da  

MCT-0,6 tipis cvladi denis eleqtroZravebi; isini muSaoben samrewvelo 50 hc sixSiris 

cvlad denze; statoris gragnilebis samkuTxedad SeerTebisas maTi muSa Zabvebi 127 an 
110 voltis tolia, xolo varskvlaviseburad SeerTebisas – 220 an 190 voltis toli. 

sakabelo xazis dasawyisSi 220 volti Zabvis SemTxvevaSi gragnilebis samkuTxedisebrad 

 3 
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CarTva saSualebas gvaZlevs gavzardoT eleqtroamZravis marTvis siSore. aRniSnuli 

eleqtroamZravebis nominaluri parametrebi 2.3 cxrilSia moyvanili. 

 
                   cxrili 2.3 cvladi denis eleqtroamZravebis nominaluri parametrebi 

 

maxasiaTebeli 

maxasiaTeblebis mniSvnelobebi eleqtroZravas tipze 

damokidebulebiT 

MCT-0,25  MCT-0,3 MCT-0,6 

kvebis Zabva, v 220 127 190 110 190 110 

simZlavre, vt 250 250 300 300 600 600 

moxmarebuli deni, 

araumetesi, a 

 

1,4 

 

2,4 

 

2,1 

 

3,6 

 

2,8 

 

4,85 

brunvis sixSire, 

br/wT 

 

1250 

 

1250 

 

850 

 

850 

 

2850 

 

2850 

mabruni momenti,  

n.m 

1,57 1,57 3,43 3,43 2,37 2,37 

mqk, %, aranaklebi 59 59 66 66 69 69 

 

                      

            eleqtroZravas lilvi reduqtoris Sesasvlel lilvs uerTdeba maTa- 
         nabrebeli quroTi; es ukanaskneli aRniSnuli lilvebis RerZebis 

paralelurobis SenarCunebis pirobis dacviT lilvebis mcire radialuri wanacvlebis 

SesaZleblobas iZleva. 

СП-6  tipis eleqtroamZravebSi, rogorc 2.2 da 2.3 cxrilebidan Cans, gamoiyeneba 
mcire simZlavris eleqtroZravebi, romlebsac aqvs lilvis brunvis maRali siCqareebi. 

mcire simZlavriani eleqtroZravebis mabruni momentis gasaZliereblad da maTi lilvebis 

brunvaTa sixSiris Sesamcireblad eleqtroamZravebSi gamoiyeneba reduqtori; igi Sedgeba 
cilindrul kbilanaTa wyvilebisagan Semdgari oTxi kaskadisagan, romelTa gadacemis 

saerTo ricxvi  = 70,5;  
 

     
  
                                                                                                  
                                                                                          
                                                                                                        

 
                                                                                                          
                                                                                                                
                                                                                                               
                                                                                                               
                                                                                                                 

 

 
                        
                                                                                                                         
                                                                                                           

                                           

 

                                                                                                         

 
                          
                                                                                                                       
                                                               

                                             

 
                                                                                                                       

                                                                                                                                                

 

nax. 2.6. СП-6  tipis eleqtroamZravSi gamoyenebuli friqcioniani  

reduqtoris gamartivebuli kinematikuri sqema 
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СП  tipis eleqtroamZravebSi erTadaa Serwymuli reduqtori da friqcioni; aseTi 

friqcioniani reduqtoris gamartivebuli kinematikuri sqema 2.6 naxazzea naCvenebi; Tavad 
friqcionis konstruqciis gamartivebuli sqema ki  nax.2.7-zea moyvanili.  

reduqtoris kbilanuri gadacemis meqanizmi, rogorc zemoT aRvniSneT, oTxi 

kaskadisagan Sedgeba; pirvel kaskads warmoqmnis kbilanebi 7 da 8, meore kaskads –
kbilanebi 1 da 9, mesame kaskads – kbilanebi 12 da 13, xolo meoTxe kaskads – kbilana 

Tvali 16 da muSa Siber 18-ze arsebuli kbilanuri naWdevi 17. pirveli da meore 

kaskadebis warmomqmneli kbilanebi moTavsebulia liTonis garsacm 11-Si, romelSic 

isxmeba sapoxi zeTi. eleqtroZrava 2-is lilvi 5 reduqtoris pirveli kaskadis 

Sesasvlel lilvs uerTdeba maTanabrebeli quro 10 -is meSveobiT. 
ganxiluli reduqtoris kbilanuri gadacemis ricxvia; 

 

           = 1 / 2 = 70,5,                                                       (3.1) 
sadac 1 aris eleqtroZravas lilvis brunvis siCqare, xolo 2  - mTavari lilv 14-is brunvis siCqare 
(nax.3.6). 

 

reduqtoris muSaobis aRwerisas erTdroulad gamoviyenebT 2.6-sa da 2.7 naxazebs 

(orive naxazze reduqtorisa da friqcionis calkeuli elementebi erTidaigive 

ricxvebiTaa danomrili); Zravas lilv 6-is brunviTi moZraoba reduqtoris pirveli 

kaskadis mier gadaecema meore kaskadis kbilana 1-s, romelic Tavisufladaa Camocmuli 

lilv 14-ze; mas uSualod ar gadaecema aRniSnuli kbilanas brunva; es ukanaskneli 

abrunebs friqcionis korpus 3-s; am korpusSi monacvleobiTaa Calagebuli Tujis 6 da 
foladis 7 oTx-oTxi diski (2.7 naxazze naCvenebia aRniSnuli diskebis erTi wyvili).  

rogorc 3.7 naxazidan Cans, Tujis diskebi sogmaneb 4-iT xistadaa mimagrebuli 

friqcionis korpusze, xolo foladis diskebi aseve xistadaa Camocmuli milisa 4-ze. 
diskebis Semdeg RerZze Camocmulia TefSisebri zambarebi 8, rgoli 9, milisa 10, 
saxuravi 11 da qanCi 12. qanCis mobrunebiT ikumSeba TefSisebri zambarebi, ris Sedegadac 
erTmaneTs mieWireba diskebi da maT Soris warmoiSveba xaxunis moqnili gadabmuloba. 
qarxanaSi aRniSnuli gadabmuloba regulirdeba 2450 n Zalaze; adgilze misi 

regulireba SeiZleba zemoT aRniSnuli qanCiT. 

 

 
 

 

 

 

friqcionis korpusis brunva gadaecema 6 Tujis diskebs; xaxunis ZaliT 

(gadabmulobiT) es diskeebi brunviT moZraobas gadascemen 7 foladis diskebs; 
ukanasknelebi daabrunebs friqcionis lilv 14-s (ix. nax. 2.6), e.i. brunviTi moZraoba 
jer gadaecema reduqtoris mesame kaskads (kbilananebi 12 da 13, nax.2.6), xolo Semdeg 

mTavari lilv 15-is meSveobiT meoTxe kaskadis muSa kbilana Tval 16-s; am ukanasknelis 

nax. 2.7. friqcionis konstruqciis gamartivebuli sqema 
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brunva gamoiwvevs muSa Siber 18-is gadataniT moZraobas; es ukanaskneli dakavSirebulia 

isris kalmebTan da moaxdens maT gadayvanas erT-erT ganapira mdebareobidan meoreSi. 

rogorc 3.6 naxazidan Cans, brunviTi moZraoba meore kaskadidan mesame kaskads 
gadaecema friqcionSi arsebuli Tujisa da foladis diskebiT realizebuli xaxunis 

gadacemis meSveobiT. aseT gadacemas moqnili gadacema ewodeba (kbilanebiT realizebul 

gadacemas xist gadacemas uwodeben). kalamsa da CarCo relss Soris gareSe sxeulis 

Cavardnis gamo Tu gaiWeda kalmebi (gamoiricxa kalmis gadaadgilebis SesaZlebloba), 

Zrava 2-is mier ganviTarebuli ZalvebiT daiZleva friqcionSi arsebuli Tujisa da 

foladis diskebs Soris xaxunis SeWidulobis (moqnili gadacemis) Zala da aRniSnuli 

diskebi daiwyeben srials; brunvas gaagrZelebs pirveli da meore kaskadis kbilanebi, 

xolo uZravad darCeba mesame da meoTxe kaskadis kbilanebi; aseTi SemTxvevisaTvis 

amboben, rom eleqtroamZravi friqciaze muSaobs. 
                      

         ganvixiloT СП-6  tipis  eleqtroamZravis muSaobis procesi (nax.2.5). 
        marTvis postidan an kvebis adgilobrivi wyarodan saTanado (cvladi an 

mudmivi) denis miRebis Semdeg eleqtroZrava 3 aamoZravebs reduqtor 5-is kbilana 

gadacemis pirvel kaskads; friqcionis diskebiT aRniSnuli kaskadis kbilanebis brunviTi 

moZraoba  reduqtoris meore da mesame kaskadebiT gadaecema mTavar lilv 6-s, romelic 

erT-erTi ganapira mdebareobidan meoreSi isris kalmebis gadayvanisas erT arasrul 

(2800-is tol) bruns asrulebs. 

 
 

 

 mTavari lilvi muSa Siber 8-Tan dakavSirebulia muSta Camketi meqanizmiT, romelic 

lartyuli tipis kbilana gadacemas warmoadgens (nax.2.8); am ukanasknelis wamyvani 

kbilana 2 (nax.2.6-ze es kbilana ricxv 15-iTaa danomrili) mTavar lilvzea Camocmuli 

(nax.3.6-ze mTavari lilvis nomeria 14); misi ori ganapira kbili specialuri formisaa 

(isini dacerebulia da muStebs warmoqmnis). rogorc nax. 2.8-dan Cans analogiuri 

formisaa muSa Siber 1-is (2.6 naxazze naCvenebi kbilanuri naWdev 16-is) ori ganapira 
kbili.; amitom isris kalmebis gadayvanis dasrulebisas, rodesac gadaebmeba (mTavari 

lilvis kbilanasa da Siberis) dacerebuli kbilebi, warmoiqmneba sabjni; igi xels 

uSlis muSa Siberisa da masTan dakavSirebuli isruli garnituris muSa wevebis 

  5 

nax. 2.8. muSta Camketi meqanizmi 
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gadaadgilebas; isris kalmebi aRmoCndeba axal mdebareobaSi gadayvanili da meqanikurad 

Caketili (gamoiricxeba garegani ZalebiT maTi gadaadgilebis SesaZlebloba). 

isris kalmebis Caketil mdebareobaSi yofnisas muSta meqanizmi uzrunvelyofs muSa 

Siber 8-is (ix. nax. 2.5) Tavisufal gadaadgilebas CarCo relsisaken 12 mm manZilis 

farglebSi; es aucilebelia imisaTvis, rom isarze matareblis gavlisas Tavidan iqnes 

acilebuli amZravis dazianeba. 

muSta meqanizmiT kalmebis meqanikuri Caketvis faqti calsaxad ar gansazRvravs 

aRniSnuli kalmebis faqtiur mdebareobas; amis mizezia is, rom, magaliTad, isris 

gadayvanis dros SeiZleba dairRves gadabmuloba Sibersa da muSa wevas Soris. 

usafrTxoebis dasacavad aucilebelia gavakontroloT rogorc kalmebis meqanikuri 

Caketvis, agreTve ganapira mdebareobaSi maTi namdvilad gadayvanis faqti; sxva sityvebiT 

rom vTqvaT, kalmebis faqtiuri mdebareoba. amisaTvis gamoiyeneba ori sakontrolo weva, 

romelTaganac TiToeuli SeerTebulia erT kalamTan da sakontrolo saxazavTan.  

avtogadamrTvelis bloki akontrolebs isris kalmebis ganapira mdebareobebSi yofnas 

da axdens amZravis marTvis eleqtruli wredis komutirebas. avtogadamrTveli Sedgeba 

ori kompleqtisagan; TiToeul maTgans gaaCnia mTavari lilvis orive mxareze 

ganlagebuli SemWreli tipis kontaqtebis eqvsi wyvili. 

 
 

 

 

eleqtroamZravSi isris ganapira mdebareobaTa kontrolis misaRebad Semdegi ori 

pirobis Sesrulebaa aucilebeli: 

    Siberi meqanikurad unda iyos Caketili; 

 Siberis mocemul mdebareobas unda Seesabamebodes sakontrolo saxazavebis 

faqtiuri mdebareobebi. 

mocemuli pirobebi kontroldeba avtogadamrTvelis danisebri berket 3 (10)-iTa 
(nax.2.9) da masze mimagrebuli gadamrTvel berket 5 (8)-iT. 

  berketis zeda nawili gorgolaWiTaa aRWurvili; lilvisa da muSta meqanizmis 

Caketili mdebareobis dasafiqsireblad igi vardeba sayelur 6-is amonaWerSi; aRniSnuli 

sayeluri mTavar lilvze Camocmulia reduqtorTan lilvis SeuRlebis adgilze. 

sakontrolo kontaqtebi 4 maSin SeirTveba, rodesac mikruli 1 da gaweuli 12 kalmebis 

sakontrolo saxazavebis amonaWrebSi erTdroulad Cavardeba danisebri berket 3-is 
niskartiseburi boloebi. 

nax.2.9,a-ze naCvenebia avtogadamrTvelis mdgomareoba kalmebis erT-erT ganapira 

mdebareobis SemTxvevaSi; am dros muSa kontaqtebi 11 SerTulia danisebri berket 3-iT, 
xolo sakontrolo kontaqtebi 4 – danisebri berket 10-iT. sapirispiro mdebareobaSi 
kalmebis yofnisas (nax.2.9,b) SerTulia sakontrolo 9 da muSa 2 kontaqtebi. 

danisebri berketis bolos niskartiseburi forma uzrunvelyofs amonaWerSi Cavardnis 

Semdeg aRniSnul bolosa da sakontrolo saxazavs Soris RreCos warmoSobas; es 

aucilebelia, radgan am elementebis mWidrod mikvris SemTxvevaSi isruli eleqtroZravas 

dinamikur reJimSi muSaobisas daikargeboda isris mdebareobis kontroli. 

nax. 2.9. avtogadamrTvelis konstruqcia 
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jer SeirTveba sakontrolo kontaqtebi, xolo Semdeg gaiTiSeba muSa kontaqtebi da 

gawydeba  eleqtroZravas kveba; aseTi gadarTva didi siCqariT unda moxdes, raTa 

Semcirdes isris gadayvanis damTavrebisas warmoSobili  komutaciuri Zabvebi. gadarTvis 

siCqaris gasazrdelad plusovani da minusovani mdebareobebis gadamrTveli berketebi 

zambara 7-iTaa moWimuli. isris gadayvanisas sakontrolo kontaqtebi imaze adre iTiSeba, 

vidre isrebi ganTavisufldeba meqanikuri Caketvisagan da amoZravdeba. es amocana wydeba 

mTavar lilvTan reduqtoris meoTxe (gamosasvleli) kaskadis muSa kbilana Tvalis 

SeuRlebis adgilze; kerZod, lilvis amoZravebamde uzrunvelyofilia gadamrTveli 

berket 5-is gorgolaWis amogdeba; amis Sedegad ganirTveba sakontrolo kontaqtebi 4 da 
SeirTveba muSa kontaqtebi 2.  

isris SeWrisas SemWreli Zala pirvelad CarCo relsidan  kalamze zemoqmedebs. am 

dros uZravad rCeba sayeluri 6 da mTavari lilvi; gadaadgildeba sakontrolo 

saxazavebi da gaweuli kalmis amonaWeris dacerebuli waxnagiT saxazavis zedapirze 

amogdebuli iqneba danisebri berket 3-is niskartiseburi bolo. am SemTxvevaSi danisebri 

berketi ikavebs saSualedo mdebareobas da ganrTavs sakontrolo kontaqtebs. isris sxva 

mdebareobis danisebri da gadamrTveli berketebi ar icvlis sakuTar mdebareobebs; muSa 

kontaqti SerTuli rCeba. 

isris SeWrisas eleqtroZravaSi yovelTvis ziandeba muSa da kalamTSorisi wevebis, 

avtogadamrTvelis an misi samagri WanWikebis, mTavari lilvis sakisrebis sxvadasxva 

elementebi. amZravi umarTavi xdeba. am dros zogierTi dazianeba SeiZleba vizualuri 
daTvalierebisas ver aRmovaCinoT, amitom isris yoveli SeWris Semdeg aucileblad unda 
SevcvaloT eleqtroamZravi da misi garnitura. 

 
 

2.3. ucxoeTis rkinigzebze gamoyenebuli 

isruli  eleqtroamZravebi 

                      
           msoflios rkinigzebze dReisaTvis ZiriTadad gamoiyeneba cvladi da mudmivi denis eleqt-   
          romeqanikuri eleqtroamZravebi. bolo wlebSi damuSavebuli iqna gaumjobesebuli konstruq- 
        ciis eleqtrohidravlikuri amZravebi; maTSi gamoyenebulia eleqtruli tumboiani Caketili 

zeTovani konturis saxis hidravlikuri sistema. aseTi saxis amZravebis farTod reklamirebis miuxedavad 

Znelia gverdi avuaroT maTTvis damaxasiaTebel Semdeg naklovanebebs: 

 maTSi gamoyenebul uyinav muSa siTxeebs stabiluri Tvisebebi unda hqondes; saTxeebis stabiluri 

Tvisebebis SenarCuneba Znelad gadasawyveti amocanaa imis gamo, rom amZravebs mkveTrad gansxvavebul 

klimatur pirobebSi uxdeba muSaoba; 

  Znelia muSa siTxis samoZrao kvanZebis maRali xarisxis hermetizirebis uzrunvelyofa; 

 Zalian mniSvnelovania amZravis zomebi da masa; 

Zalian dabalia (daaxloebiT 15%-is tolia) amZravis margi qmedebis koeficienti.  

zogadad eleqtroamZravisagan gansxvavebiT isruli eleqtroamZravisaTvis damaxasiaTebel specifikur 

Taviseburebas warmoadgens mis konstruqciaSi Camketi da SesaWreli meqanizmebis arseboba; amitom upirveles 

yovlisa swored am elementebze gavamaxvilebT yuradRebas.  

sxvadasxva qveynebSi gamoiyeneba isruli kalmebis rogorc gare, aseve Siga meqanikuri Camketebi. gare 

Camketebi idgmeba saSpale yuTebSi, xolo Siga Camketebi eleqtroamZravebis korpusSia CaSenebuli. 

                      
             gare Camketiani ucxouri eleqtroamZravebis zogadi daxasiaTeba. Msoflios rkinigzeb- 

         ze gamoyenebul isrul eleqtroamZravebSi sxvadasxva konstruqciis gare Camketebi gamoiye-    
       neba; kerZod, germaniaSi, CexeTsa da slovakeTSi gavrcelebul isrul eleqtroamZravebSi 

gamoiyeneba  kavuri da soluri saxis gare Camketebi, xolo ruseTSi - saxsrovan-sabjeni saxis gare 

Camketebi. 

gare Camketebs gaaCnia rogorc Rirsebebi, aseve naklovanebebi. maTi ZiriTadi Rirsebaa is, rom kavis an 

specialuri formis solis (klameris) saSualebiT erTmaneTTan uSualodaa dakavSirebuli Casaketi kalami 

da CarCo relsi. aseT SemTxvevaSi muSa wevasa da eleqtroamZravze mTlianad araa modebuli moZravi 

Semadgenlobis mier warmoSobili yvela dinamikuri zemoqmedeba. Agarda amisa, advili gasakontrolebeli da 

dasaregulirebelia kalamsa da CarCo relss Soris arsebuli RreCo. magram eqspluataciis procesSi 

gamomJRavnda gare CamketebisaTvis damaxasiaTebeli naklovanebebi; rTuli klimaturi pirobebis dros es 

naklovanebebi seriozulad aZnelebs gare Camketiani isruli eleqtroamZravebis gamoyenebas; aseTi 

eleqtroamZravebisaTvis damaxasiaTebeli naklovanebebia: 

 1 

 2 
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 Camketebi ivseba TovliT, yinuliT, an WuWyiT, rac iwvevs maT gaWedvas; 

 moxaxune zedapirebis mudmivad gapoxil mdgomareobaSi SenarCunebis SeuZleblobis gamo aseTi 

Camketebis nawilebi swrafad cvdeba; 

  liandis SigniT Camketebis ganlagebis gamo rTuldeba maTi movla; momsaxure personals uxdeba   

sicocxlisaTvis saxifaTo garemoSi muSaoba (gansakuTrebiT matarebelTa intensiuri moZraobis dros). 

zemoT aRniSnulidan gamomdinare dRes upiratesobas aZleven Siga Caketvian isrul eleqtroamZravebs. 

                      
          Siga Camketiani ucxouri eleqtroamZravebis zogadi daxasiaTeba. gare CamketebisaTvis 
        damaxasiaTebeli naklovanebebi Zalian seriozulia rTuli klimaturi pirobebisa da daWuWyi- 

     anebuli balastis pirobebSi. aseT SemTxvevaSi aSkara upiratesobebi gaaCniaT Siga Camketebian eleq- 

troamZravebs. zogadad, Siga CamketebisaTvis damaxasiaTebeli Rirsebebia: 

 didi xangamZleoba; 

 kargi hermetizacia, rac Camketis moxaxune zedapirebis mudmivad gapoxil mdgomareobaSi SenarCunebis 

saSualebas iZleva; es amcirebs Camketis nawilebis cveTas;  

 momsaxurebis moxerxebuloba da momsaxure personalisaTvis usafrTxo garemoSi muSaobis 

uzrunvelyofa; 

 sruliad misaRebi saimedoobiT kalmebis Caketvis uzrunvelyofa Tavad eleqtroamZravSi arsebuli 

meqanizmiT, romelic zemoqmedebs muSa wevaze.  

sxvadasxva qveynebSi gamoiyeneba sxvadasxva konstruqciis Sinagani Camketi meqanizmebi. magaliTad, ruseTsa 
da SveciaSi (iseve rogorc saqarTveloSi) gamoiyeneba muSta saxis Sinagani Camketebi, germaniaSi – soluri 
Camketebi, aSS-Si – ganiv-berketuli Camketebi. arseboben eleqtroamZravebi, romlebSic Siga Caketva 

xorcieldeba maTSi gamoyenebuli TviTdamuxruWebadi (xraxnuli da Wia) gadacemebiT. 
reduqtorebad farTod gavrcelda araTviTdamuxruWebadi saxsrul-xraxnuli wyvilebi, romlebic 

mniSvnelovnad amaRlebs rogorc gare, aseve Siga Camketi meqanizmebiani isruli eleqtroamZravebis margi 

qmedebis koeficients. 

                      
               SesaWreli ucxouri isrul eleqtroamZravebis zogadi daxasiaTeba. msoflios rkinzebze 

             ZiriTadad gamoiyeneba fiqsatoruli tipis, xolo iSviaTad specialuri SesaWreli me- 
        qanizmebiani SesaWreli isruli eleqtroamZravebi. maT Sesabamisad vuwodoT fiqsatoruli eleq- 

troamZravi da SesaWreli meqanizmiani eleqtroamZravi. 
fiqsatororul eleqtroamZravs aqvs erTi muSa weva; amitom amZravis dinamikur reJimSi muSaobisas 

warmoSobili yvela (rogorc SemWreli, aseve Camketi) dinamikuri Zala mTlianad am wevazea modebuli. 

cxadia, am Zalebma ar unda daarRvios kalmebis meqanikuri Caketva. aqedan gamomdinare, aseT 

eleqtroamZravebSi SemWreli Zalva ganisazRvreba misi muSaobis dinamikur reJimSi kalmebis saimedod 

arSexsnis kriteriumis mixedviT. SesaWreli Zalva warmoiSveba SemWreli zambarebiT, amitom maT 

dasamzadeblad gamoyenebuli liTonis daRliT ganpirobebulma deformaciam, an zambarebis gawyvetam SeiZleba 

Seasustos kalmebis meqanikuri Caketva.  

 SesaWreli meqanizmiani eleqtroamZravi Seicavs or Sibers. TiToeuli Siberi muSa weviTaa 

dakavSirebuli isris erT-erT kalamTan (es aucilebelia muSa reJimis dros kalmebis dacalkevebulad 

gadaadgilebis uzrunvelsayofad). es saSualebas gvaZlevs CarCo relsTan mibjenil kalamze modebuli 

Camketi Zalva ganvacalkevoT CarCo relsidan gaweul kalamze modebuli SemWreli Zalvisagan. isris 

SeWrisas moZravi Semadgenlobis wina (pirveli) gogorwyvilis qimi, daZlevs ra eleqtroamZravis SemWrel 

Zalvas,  jer gadaadgilebs CarCo relsidan gaweul kalams; Semdeg eleqtroamZravi meqanikuri Caketvisagan 

gaanTavisuflebs CarCo-relsze mibjenil kalams; amasTanave es imaze adre moxdeba, vidre zemoqmedebis 

ganxorcielebas daiwyebs meore gogorwyvili. aseTi eleqtroamZravis konstruqcias fiqsatorul 

eleqtroamZravis konstruqciasTan SedarebiT arTulebs specialuri Camketi da SesaWreli meqanizmebis 

arseboba; samagierod am garTulebis Sedegad igi iZens Semdeg upiratesobas: SemWreli zambarebis 

dazianebisas kalami rCeba meqanikurad Caketili. 

zogierTi konstruqciis eleqtroamZravebSi SesaWreli meqanizmi SeTavsebulia ara Camket meqanizmTan, 

aramed friqcionTan. aseT SemTxvevaSi  eleqtroZravasa  da friqcionis meqanizmis lilvebs Soris aTavseben 

saCerebel elements (muxruWs an TviTdamuxruWebad gadacemas), romelic xels uSlis isris kalmebis 

mxridan ganxorcielebuli ZalviT eleqtoZravas mobrunebas; aseT eleqtroamZravSi SemWreli Zalva 

Zlieradaa damokidebuli friqcionuli elementebis xaxunis koeficientis stabilurobaze. eleqtroamZravi 

Tu gamoiyeneba iseTi isrebisaTvis, romelTa gadasayvanad SedarebiT mcire Zalvebia sakmarisi, maSin 

SesaWreli meqanizmisa da friqcionis SeTavseba amcirebs amZravis xangamZleobas; amis mizezia is, rom 

aucilebelia amaRldes friqciuli gadabmulobis saregulacio Zalva, rac iwvevs: 

 CarCo relsis gamownexvas; 

 zrdis moxaxune nawilebis cveTas; 

 isris gadayvanis dasrulebis momentSi amcirebs dempfirebis xarisxss. 

ruseTSi gamoiyeneba СПВ-6 saxis SesaWreli eleqtroamZravi; sxva saxis SesaWreli eleqtroamZravebisagan 

gansxvavebiT masSi gamoyenebuli SesaWreli mowyobiloba mimdevrobiTaa dayenebuli Zalovani gadacemis 

kinematikur wredSi. aseTi dayenebis gamo misi regulireba unda moxdes Zravas gadatvirTvis unaris 
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gaTvaliswinebiT; es aucilebelia friqciuli meqanizmis yalbad amoqmedebis, e.w. TviTSeWris Tavidan 

asacileblad. isris SeWris, an relsebidan moZravi Semadgenlobis acdenis dros kalmebis deformaciis 

Tavidan asacileblad saWiroa Siberze modebuli SemWreli Zalvis sididem ar  gadaaWarbos 10000-15000 n-
s. es mniSvneloba Tanazomadia datvirTvis dros Zravas mier Siberze ganxorcielebuli Zalvisa. 

amgvarad, sxvadasxva konstuqciis SesaWrel meqanizmebs gaaCnia naklovanebebi da isris SeWris dros 
srulad ver icaven isrebs, garniturebsa da amZravebs dazianebebisagan; es nakli gansakuTrebiT iCens Tavs 
moZrav SemadgenlobaTa didi siCqareebiT moZraobisas; am dros Tavs iCens eleqtroamZravis, agreTve isruli 
gadamyvanis moZravi nawilebis inercia, romelic iwvevs maT dazianebas. praqtikaSi iyo SemTxvevebi, rodesac 
saWiro gaxda matarebelTa moZraobisaTvis daketiliyo SesaWreli eleqtoamZraviT aRWurvili isari. 

                      
                ucxouri isruli eleqtroamZravebis reduqtorebSi gamoyenebuli meqanikuri gadacemisa  
                da friqcionis zogadi  daxasiaTeba. reduqtorebSi SeiZleba gamoyenebuli iqnes cilin- 

             druli, saxsrovan-xraxnuli, Wia, konusuri, mrudxara gadacema, an aRniSnuli gadacemebis 

SexamebiT warmoqmnili gadacema. germaniaSi upiratesobas aZleven cilindrul gadacemasTan Sexamebul 
saxsrovan-xraxnul gadacemas; misi Rirsebaa maRali margi qmedebis koeficientis arseboba, xolo nakls 

warmoadgens hermetizirebis sirTule. 

meqanikuri gadacemis lilvebi SeiZleba ganlagdes rogorc vertikalurad, aseve horizontalurad. ufro 

gavrcelebulia lilvebis horizontaluri ganlageba, radgan Zelebze  dayenebis gamo dinamikur reJimSi 

eleqtroamZravi ganicdis did vibraciebs; horizontaluri ganlagebis dros aRniSnuli sistema ufro myarad 

inarCunebs mdgradobas. 

vibraciisagan gadacemis brunvis, agreTve aRZruli eleqtromamoZravebeli Zalebisagan -  eleqtroZravas 

mobrunebis Tavidan asacileblad gamoiyeneba fiqsatorebi, berketuli mowyobilobebi an muxruWebi; isini 

ketaven eleqtroZravas lilvs. 

sxvadasxva eleqtroamZravebSi iyeneben diskur an lentur friqcions (friqciul gadabmulobas). diskur 
friqciul gadabmulobaSi SeiZleba gamoiyenebodes mSrali xaxuni an sapoxi masaliani xaxuni; lentur 

friqciul gadabmulobaSi mxolod mSrali xaxuni gamoiyeneba. stabilurobisa da regulirebis 

mgrZnobiarobis saukeTeso maCveneblebi aqvs iseT diskur friqciul gadabmulobas, romelSic ipoxeba 

moxaxune zedapirebi. 

                      
                ucxour isruli eleqtroamZravebSi gamoyenebuli avtogadamrTvelebis zogadi daxasi-  
            aTeba. avtogadamrTvelebi iTavsebs mmarTveli an muSa wredebis komutatoris, isris mde-  

          bareobis gadamwodisa da isris meqanikuri Caketvis fiqsatoris rolebs. ucxoeTSi arsebul 

eleqtroamZravebSi gamoiyeneba sxvadasxva saxisa da konstruqciis avtogadamrTvelebi. miuxedavad 

mravalferovnebisa, maT gaaCniaT muSaobis saerTo principi, romelic Teziseburi saxiT SeiZleba Semdegnairad 

CamovayaliboT: 

 eleqtroamZravis amoqmedebisas mmarTveli rele upirveles yovlisa ganrTavs sakontrolo wreds, ris 

Sedegad ikargeba isris mdebareobis kontroli; 

 isris gadayvanis dawyebisas gaiTiSeba avtogadamrTvelis sakontrolo kontaqtebi da amZravis 

reversirebis uzrunvelsayofad SeirTveba misi muSa kontaqtebi; 

 isris gadayvanis damTavrebisas eleqtroZravas amosarTvelad gaiTiSeba avtogadamrTvelis muSa 

kontaqtebi da isris kontrolis aRsadgenad SeirTveba misi sakontrolo kontaqtebi. 

avtogadamrTvelis erT-erTi ZiriTadi elementia sakontaqto sistema. gamoiyeneba sriala, dasaWeri 

(releuri) an SemWreli moqmedebis sakontaqto sistemebi. evropaSi cvladi denis eleqtroamZravebisaTvis 

aRniSnul sistemebSi farTod daiwyes bolo amomrTvelis (Kонечный выключатель; limit switch) principiT 

moqmedi myisieri releuri kontaqtebisa gamoyeneba  

Semoyinulobis Tavidan asacileblad 

 kontaqtebs amzadeben vercxlis Semcveli kompozitebiT da maT xufSi aTavseben (germania, Svecia); 

 eleqtroamZravis korpussa da saxuravs Rebaven aluminis mqrqali saRebaviT an maT amzadeben 

duraluminisagan, xolo Signidan faraven antikondensaciuri saRebaviT; 

kontaqtebs aTboben specialuri gamaTboblebiT (didi britaneTi, ruseTi). 
msoflios praqtikaSi pirvelad ruseTSi daiwyes SemWreli moqmedi hermetizebuli zeTovani 

avtogadamrTvelebisa da ukontaqto gadamrTvelebis (maxarisxebeli gorakebisaTvis gankuTvnil СПГ tipis 

amZravebSi) gamoyeneba.  

           
               perspeqtiuli ucxouri  isruli eleqtroamZravebis magaliTebi. ucxoeTSi gavrcelebul  

            isrul  eleqtroamZravebs Soris aRsaniSnavia germanuli firma Simens”-is mier SemoTavaz-   
          ebuli S700K tipis eleqtromeqanikuri amZravi da ruseTSi saeqspluatacio gamocdaze myo- 

        fi ВСП tipis eleqtroamZravebi. orive maTganSi arsebul reduqtorSi nacvlad kbilanuri gada- 

cemisa, gamoiyeneba xraxnuli gadacema. damuSavebulia aseTi eleqtroamZravebis rogorc SesaWreli, aseve 

araSesaWreli variantebi. maTi gamoyeneba SesaZlebelia rogorc Cveulebriv, aseve maRalCqarosnul 

rkinigzebze da gamoirCeva mTeli rigi konstruqciuli TaviseburebebiT. 

zemo TaRniSnuli isruli eleqtroamZravebi metad perspeqtul amZravebs ganekuTvneba da amitom 

mizanSewonilad vcaniT isini ramdenadme detalurad gangvexila. 
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a) S700K  tipis germanuli isruli eleqtroamZravis teqnikuri maxasiaTeblebia: 

 eleqtroZravad gamoiyeneba cvladi denis samfaza eleqtroZrava, romlis muSa Zabvaa 380 volti, 

xolo muSa denis sixSire – 50 hc; 

 gadayvanis Zalva – 5000 n; 

 Camketi meqanizmis SenarCunebis Zalva – 7000 n; 

 SeWris Zalva – 900 n; 

 Siberis svlis zomebi - 150 da 220 mm. 

 isris gadayvanis xangrZlivoba – 4,5 – 5,5 wm; 

 masa - 110 kg; 

 zomebi - 880 x 434 x 290 mm. 

aRniSnuli eleqtroamZravis konstruqcia gamoirCava kompaqturobiTa da calkeuli kvanZebis racionaluri 

ganlagebiT; misi Zalovani gadacemis ekonomiuroba miiRweva gorgoloWovani SigTavsiani  xraxnuli 
reduqtoruli wyvilis gamoyenebiT. sakontrolo mowyobilobis saimedooba uzrunvelyofilia daxuruli 

tipis amomrTvelebis gamoyenebiT; isini erTi mdebareobidan meoreSi gadairTveba myisierad, amasTanave, mcire 

uqmi svlis pirobebSi.  

 
 
 
 

 
 

 
 
 
 
 
firma “Simens”-is mier damuSavebuli S700K  tipis eleqtromeqanikuri amZravis kinematikuri sqema 2.10 

naxazzea naCvenebi [26]. Zrava 1-is lilvis brunva friqciul meqanizm 5-Tan Serwymul mTavar (muSa) kbilana 

4-s gadaecema wamyvani 2 da saSualedo 3 kbilanebiT; Semdeg brunva gadaecema gorgolaWur-xraxnuli 

wyvilis xraxn 6-s; mobrunebisagan daculi qanCi 19 asrulebs gadataniT moZraobas; am moZraobis 

mimarTuleba damokidebulia xraxnis brunvis mimarTulebaze. qanC 19-Tan erTad gadaadgildeba am qanCze 

xistad mimagrebuli kareta 20, romelic aamoZravebs SesaWrel mowyobiloba 16-s. SeWris Zalva formirdeba 

da regulirdeba Camketi gorgolaW 15-is daWeris cvlilebiT. SesaWreli mowyobilobis korpusi moedeba 

(gadaebmeba) muSa Siber 14-s da isris gadayvanisas masTan erTad daiwyebs moZraobas. sakontrolo saxazavebi 

7 wevebiTaa dakavSirebuli Sesabamis kalmebTan. sakontrolo sistemis Sekavebis Zalva (araSesaWreli saxis 

eleqtroamZravisaTvis – meqanikuri Caketvis Zalva) da sakontrolo sistemis funqcionireba 

nax. 210. S700K  tipis eleqtromeqanikuri amZravis 
          kinematikuri sqema (germania) 
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uzrunvelyofilia 11, 12  zambarebisa da 8, 9  CarCoebis gadaadgilebiT;  eleqtroamZravis bolo 

mdebareobebSi misvlisas aRniSnuli CarCoebi Sedis Siberisa da sakontrolo saxzavebis amonaWrebSi. isris 

mdebareobaze damokidebulebiT amoqmeddeba 10 an 13 amomrTveli.  

eleqtroamZravis muSaobis dawyebisas karetis uqmi svlis periodSi gorgolaWi 17 an 18 karetis 

daxrili zedapiriT amogordeba,  ganblokirdeba rogorc Siberi, aseve sakontrolo saxazavebi da ikargeba 

isris mdebareobis kontroli. 

 isris SeWrisas sakontrolo saxazavebi iZulebiT ganblokirdeba, SeikumSeba SesaWreli mowyobilobis 

zambarebi, misi gorgolaWi amodis Siberis zesadebis amonaWeridan da Siberi wanacvldeba ise, rom ar 

moxdeba  karetasa da sxva funqcionalur kvanZebisaTvis SeWris Zalvis Semdgomi gadacema.        

S700K  tipis eleqtromeqanikur amZravSi (saqarTvelos rkinigzaze gamoyenebul СП-6  tipis 

eleqtroamZravisagan gansxvavebiT) hermetizirebuli ar aris kbilanuri da burTulakian-xraxnuli gadacema; 
garda amisa, masSi gamoiyeneba mxolod cvladi denis eleqtroZrava. 

b) ВСП tipis (Винтовые Стрелочные Электроприводы) eleqtroamZravebSi (ruseTi) axleburadaa 

konstruirebuli ZiriTadi kvanZebi; kerZod, mniSvnelovnadaa modernizebuli Zalovani meqanizmi, Siberis 

Camketi meqanizmi da sakontrolo sistema [15; 26; 37]. damuSavebulia ВСП tipis eleqtroamZravis ramdenime 

modifikacia. sabazo modelia Sinagani Caketvebiani  ВСП-150 tipis araSesaWreli eleqtroamZravi;  samanevro 

raionebisaTvis damuSavebulia ВСП-2  150В tipis (maTi gamoyeneba perspeqtiulia metropolitenis xazebze), 

xolo Cqarosnuli xazebisaTvis ВСП-220 tipis eleqtroamZravi. gamocdas gadis agreTve ormagi Sinagani 

Caketviani ВСП-2  150Д  modifikaciis araSesaWreli eleqtroamZravi.  

 

 

 

 
 

 

 

 
 

nax.211..  ВСП-150 tipis araSesaWreli eleqtroamZravis 
              konstruqcia (ruseTi) [37] 
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ВСП-150 tipis araSesaWreli eleqtroamZravis konstruqcia 2.11 naxazzea moyvanili [37]. misi 

elementebia: amZravi 1; muSta quro 3; CaSenebuli friqciuli liTonkeremikuli quros mqone orsafexurovani 

reduqtori 5, 7, 10; rwevis burTulovan-xraxnuli wyvili 2!, 11; burTulovan-xraxnuli wyvilis qanCis 

svlis friqciuli SemzRudvelebi 8, 19; meqanikuri Camketi meqanizmi 12; Siberi 20; sakontrolo saxazavebi 

17, 18; myisieri moqmedebis mikrogadamrTvelebis bazaze damuSavebuli avtogadamrTveli 16; korpusi 15; 
usafrTxoebis kontaqtebi 2; kurbeluri safarebi 6, 22; klemebis xundi 14; kabelis Semyvani 4.  

amZravi SeiZleba avawyoT isris rogorc marcxniv, aseve marjvniv dasayeneblad. amisaTvis Sibers aqvs ori 

gamosasvleli; erT-erTi (aramuSa) gamosasvleli dafarulia garsacmiT 9. 
Siberis meqanikuri Caketvis principi damyarebulia meore rigis muSta meqanizmis gamoyenebaze; es 

ukanaskneli mniSvnelovnad amaRlebs Siberis Caketvis, agreTve Caketil mdgomareobaSi misi SenarCunebis 

saimedoobasa da sizustes; amasTanave Siberis Caketil da Cauketav mdebareobSi yofnas utyuarad 

akontrolebs eleqtroamZravis sakontrolo sistema. meqanikuri Caketvis meqanizmi saSualebas iZleva 
Semcirdes kalmis zemoqmedeba CarCo relsze gadayvanis bolos; es miiRweva CarCo-relsTan kalmebis miyvanis 
siCqaris Semcirebis meSveobiT. garda amisa, kalmebis rxevebis CasaxSobad gamoiyeneba specialuri 

madempferirebeli mowyobiloba.  

 

 

 
 

 

 

    
ВСП-150 tipis eleqtroamZravis erT-erT umniSvnelovanes teqnikur novacias warmoadgens Tvisobrivad 

axali saxis sakontrolo sistemis (avtogadamrTvelis) gamoyeneba; kerZod, aRniSnuli sistema agebulia БП-

01-10-220 tipis mikrogadamrTvelebis (nax.212 [37]) gamoyenebiT da saqarTvelos rkinigzaze gamoyenebuli СП 

tipis amZravebSi arsebuli sakontrolo sistemisagan gansxvavebiT mimyoli (following, tracking; следящый) 
tipisaa 

Siberis, kalmebis, Siberis Camketi meqanizmis Secvlisa da sxva faqtorebis dros ВСП-150 tipis 

eleqtroamZravSi gamoyenebuli sakontrolo sistema gamoimuSavebs da sadguris morigis postze gadascems 

informacias isris mdebareobis Sesaxeb; sistema uSeScdomod afiqsirebs: 

 isris SeWras; 

 erT-erTi an orive sakontrolo saxazavis amoRebas; 

 muSa wevebis deformacias;  

CarCo-relsTan mikruli da misgan daSorebuli kalmebis mdebareobebs erTmaneTisagan damoukideblad; 

nax. 2.12  БП-01-10-220 tipis mikrogadamrTvelis    
        konstruqcia (ruseTi) [37] 
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 Siberis Caketil Tu Cauketav mdebareobaSi arsebobas. 

isarze ВСП-150 tipis amZravis  dasayeneblad gamoiyeneba specialurad damuSavebuli garnituri; amZravi 

yendeba uaxloes CarCo-relsze mimagrebul zolebze; aman SesaZlebloba mogvca ar gamogveyenebina saZirkvlis 

kuTxvilebi (gonioebi). Sedegad Semcirda isarze matareblis gavlisas warmoSobili da amZravze zemomqmedi 

dinamikuri Zalebis sidideebi; dasaSvebi gaxda isarze matareblebis maRali siCqareebiT gavla; garda amisa 

amaRlda sarelso wredebis izolaciis done, ramac gaaumjobesa isruli sarelso wredebis moqmedebis 

saimedooba. 

 

 

bolo amomrTvels zogjer uwodeben SemzRudvel amomrTvels an zRvrul sagzao amomrTvels. igi 
warmoadgens  aparats, romelic  ganrTavs an gadarTavs raime meqanizmis Zravas eleqtruli denis 
wredebs maSin, roca es meqanizmi miZraobisas miaRwevs gzis ukidures wertils an iseT Sualedur 
wertils, romelic saWiroebs meqanizmis muSaobaSi cvlilebis Setanas 

 mimyoli sistema ewodeba avtomaturi marTvis (regulirebis) sistemas, romelic uzrunvelyofs 
Semavali zemoqmedebis garkveuli sizustiT aRwarmoebas gamosasvlelze maSin, rodesac es zemoqmedeba 
icvleba winaswar ucnobi kanoniT. mimyoli sistemis erT-erTi mTavari elementia Semdarebeli 
mowyobiloba, romelSic xdeba faqtobrivad miRebuli gamosasvleli (x) sididis Sedareba mocemul 

Sesasvlel g(t) sididesTan; amis Sedegad gamomuSavdeba gauTanabreblobis signali  = g(t) – x. es 
ukanaskneli Zlierdeba da gardaiqmneba axal (u) signalad, romelic aamoqmedebs Semsrulebel 
mowyobilobas. 

 mimyoli eleqtruli amZravi (follow-up motor; следящий электрический привод)  warmoadgens mimyol 
sistemas, romelic Semsrulebeli eleqtroZravas meSveobiT uzrunvelyofs marTul obieqtze 
zogierTi meqanikuri gadaadgilebis aRwarmoebas. 

 
 

 

2.4. isruli eleqtroamZravebis daculoba    

     saxifaTo mtyunebebisagan 

                      

           isruli eleqtroamZravis saxifaTo mtyuneba ewodeba eleqtroamZravisa da              
          misi garnituris iseT mdgomareobas, romlis drosac SesaZlebelia yalbi  

distanciuri kontrolis warmoqmna maSin, rodesac: 

 CarCo relssa da masTan mibjenil kalams Soris RreCos mniSvneloba aWarbebs 

dasaSveb mniSvnelobas (udris an aRemateba 4 mm-s); 

 isruli gadamyvanis mTel sigrZeze Semcirebulia manZili gaweul kalamsa da CarCo 

relss Soris (125 mm-ze naklebia); 

 isruli kalami araa Caketili; 

 amZravSi arsebobs deformirebuli an gatexili elementebi. 

amZravis saxifaTo mtyunebebi ar unda warmoiSvas ara marto Cveulebriv reJimSi misi 

muSaobis dros, aramed maSinac, rodesac masze zemoqmedebs uecari dazianebis gamomwvevi 

SemTxveviTi gavlenebi; magaliTad, isruli eleqtroamZravis saxifaTo mtyunebebi ar unda 

warmoiSvas:  

 vagonis Camovardnili da miwaze miTrevadi samuxruWo xundis dartymis Sedegad 

isrebsSorisi wevis gaRunvisas; 

 CarCo relsTan mibjenili kalmis gawevisas da a.S. 

muSa reJimis dros amZravma unda uzrunvelyos mTlianad kalmis gadaadgileba isruli 

epiuris Sesabamis manZilze. 
 

     termini “epiura” miRebulia franguli sityva “Epure” , rac qarTulad iTargmneba rogorc 
“naxazi”; epiura ewodeba raime sididis meore sididis cvlilebaze damokidebulebis grafikul 
gamosaxulebas. 

                      

          zemoT aRniSnulidan, gamomdinare isris kalmis gadaadgilebisa da Caketvis           

         kvanZi unda imyofebodes specialuri gaangariSebiT da eqsperimentulad 

dadgenil optimalur wertilSi. saqarTvelos rkinigzaze dRes eqspluatirebadi СП-6 

tipis eleqtroamZravis adgilmdebareoba srulad ver akmayofilebs am moTxovnas; kerZod, 

1/9 da 1/11 markis isrebis arasakmarisad movlis SemTxvevaSi  ver xdeba maTi kalmebis 

Sua nawilis srulad miyvana CarCo relsis sabjenebamde, ris Sedegadac CarCo relssa da 

 1 
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masTan mibjenil an misgan gaweul kalams Soris arsebuli Riobis sigane moTxovnilze 

naklebia; amis Sedegad matareblis pirveli wyvilTvalis gavlisas xdeba liandis 

“gakvalva” (gafarToeba), ris gamoc warmoiSoba eleqtroamZravisaken mimarTuli 

dartymiTi impulsebi. araSesaWrel СП-6 tipis eleqtroamZravSi, romelic isris orive 

kalams erTdroulad gadaadgilebs, es impulsebi nawilobriv deformirdeba CarCo 

relsidan gaweuli kalmis masiTa da isruli garnituris drekadi kavSirebiT. SedarebiT 

ufro rTul situaciasTan gvaqvs saqme iseTi SesaWreli (magaliTad СПВ-6 tipis)  

eleqtroamZravis gamoyenebisas, romelsac isris kalmebi danawevrebiT gadahyavs. aseT 

SemTxvevaSi zemoT aRniSnulma dartymiTma impulsebma SeiZleba aamoqmedos SesaWreli 

meqanizmi (e.i. moxdes isris “TviTSeWra”). orive SemTxvevaSi moZravi Semadgenloba 

damatebiT arasasurvel zegavlenas axdens garniturisa da eleqtroamZravis kvanZebze, 

romelic aCqarebs maT cveTas da warmoSobs RreCos mibjenil kalamsa da CarCo relss 

Soris.  

                      

          isris gadayvanisas eleqtroamZravis mier Sesasrulebeli muSaobis modeli-           

           reba gviCvenebs, rom isarze eleqtroamZravis dayenebis  zemoT aRniSnuli  

naklis aRmosafxvrelad aucilebelia kalmis gadaadgilebisa da Caketvis kvanZi 

damagrdes ara dReisaTvis miRebul adgilze, aramed kalmis fuZis mimarTulebiT 1 m-ze 
wanacvlebiT. oRond am SemTxvevaSi: 

 kalmis sawyisi (wawvetebuli) nawili iZens drekadobas, rac zrdis zenormatiuli 

dinamikuri RreCos gaCenis safrTxes; es Zalian saxifaToa maSin, rodesac isarze 

matarebeli isrisawinaRo mimarTulebiT moZraobs;  

 garnituris sakontrolo wevebis (romlebic kalmis torsidan minimalur manZilze 

unda damagrdes) ganlagebis gamo mkveTrad izrdeba amZravis zomebi.  

CarCo relsis gawevis, agreTve garnituris damagrebis kvanZebze damatebiTi 

daZabulobebis warmoSobis gamosaricxavad aucilebelia moxdes isris gadayvanis Zalvis  

normireba. zenormatiuli Zalva isris erT-erT mxareze gadayvanisas iwvevs misi kalmis 

CaRunvas, xolo meore mxareze gadayvanisas – mis gaWimvas. Sedegad izrdeba 

eleqtroamZravis wanacvlebisa da isris mdebareobis Sesaxeb yalbi informaciis miRebis 

safrTxe; aRniSnuli safrTxe SeiZleba warmoiSvas eleqtroamZravis garnituris kvanZebis 

deformaciis an gawyvetis mizeziTac. amitom gadayvanis Zalvaze (romelic normirebulze 
30%-iT meti ar unda iyos) friqciuli gadabmulobis daregulireba sapasuxismgeblo 
saeqspluatacio operaciaa. mudmivi denis eleqtroamZravebSi saWiro Zalva ganisazRvreba 
friqciis deniT (igi isris gadayvanis denis sidides 20 – 30%-ze metad ar unda 
aRematebodes), xolo cvladi denis eleqtroamZravebSi – Zalismzomi meqanikuri 
xelsawyoTi, radgan am SemTxvevaSi nominaluri denisa da friqciis denis sidideebi 
naklebadaa damokidebuli Siberze moqmedi datvirTvebis sidideebze.  

                      

          muSaobis dinamikuri reJimis dros eleqtroamZravi aRiqvams moZravi Semad-              

          genlobis mier warmoSobil dinamikur zemoqmedebebs; am zemoqmedebaTa sadi- 

deebi damokidebulis ekipaJis maxasiaTeblebze, moZraobis siCqareze, liandagis 

zednaSenze, relsqveda safuZvlis mdgomareobaze da liandagis mimarT eleqroamZravis 

adgilmdebareobaze.  

matareblis moZraobis siCqareze damokidebulebiT Tvlebi sxvadasxva sixSiriT 

zemoqmedebs liandagis zednaSenze da, aqedan gamomdinare, eleqtroamZravze. es sixSire 

damokidebulia urikas bazaze; kerZod,  momijnave vagonebis RerZebsa da vagonebis qvemoT 

RerZebs Soris manZilisadmi aRniSnuli bazis jeradobaze. es sixSire Tu 

eleqtroamZravis sakuTari rxevebis sixSiris jeradi iqneba, maSin saxifaTo rezonansuli 

movlenebi warmoiSoba. aqedan gamomdinare, maRalCqarosnul ubanze moZravi 

matareblisTvis arsebobs ramdenime kritikuli siCqare, romelic garkveuli x km/sT 
siCqaris jeradia (e.i. udris 2x km/sT-s,  3x km/sT-s  4x km/sT-s da a.S.); aRniSnul xkm/sT 
siCqares, romelic mocemuli maRalCqarosnuli ubnisaTvis yvela kritikuli siCqaris 

gansazRvris saSualebas gvaZlevs, pirobiTad sabaziso kritikuli siCqare vuwodoT. igi 
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konkretuli maRalCqarosnuli ubnisaTvis unda ganisazRvros. magaliTad, sankt-
peterburg – moskovis maRalCqarosnuli ubnisTvis aRniSnuli sabaziso kritikuli 

siCqare x = 85 km/sT; amis Sedegad  mocemul ubanze moZravi Semadgenlobis 

moZraobisaTvis kritikul siCqareTa sidideebia 170, 255 da 340 km/sT  [24].               
isarze matareblis moZraobisas icvleba CarCo relssa da masTan mibjenil kalams 

Soris arsebuli RreCos sidide. igi SeiZleba isris Semowmebisas dadgenili RreCos 

sidideze (mas pirobiTad statikuri RreCo vuwodoT) meti an naklebi aRmoCndes. aseT 

SemTxvevaSi aRniSnul RreCos dinamikuri RreCo ewodeba; e.i. dinamikuri RreCo ewodeba 
isarze matareblis moZraobis dros CarCo relssa da masTan mibjenil kalams Soris 

warmoSobil RreCos. igi warmoiSoba garkveul situaciebSi CarCo relssa da kalamze 

moZravi Semadgenlobis Tvlebis gverdiTi dawolis Sedegad. 

dinamikuri RreCo statikur RreCosTan SedarebiT gaizrdeba maSin, rodesac:   

  wyvilTvali CarCo relsis saliandago Sverilze gadis isrissawinaRo 

mimarTulebiT; 

  wyvilTvali gadis CarCo relsze mikruli kalmis im nawilze, romelic ekvris 

sabjenebs, magram jer araa Semdgari uSualod CarCo relsze. 

pirvel SemTxvevaSi  wyvilTvalis gverdiTi dawolis Sedegad gaizniqeba CarCo relsi; 

am dros Tu meore wyvilTvali araa Semdgari kalamze, maSin RreCo umniSvnelod 

izrdeba. meore SemTxvevaSi wyvilTvalis gverdiTi dawolis Sedegad gaizniqeba kalami da 

igi uRlis formas miiRebs.      

isarze matareblis gavlisas muSta meqanizmis Camket kbilze moqmedi Zala  CarCo 

relsisaken moqmed Zalaze naklebia da 1000 niutons ar aRemateba; amis mizezia, jer 
erTi, relsebze ekipaJis qanaobis dros dinamikuri Zalebis gavrcelebis Tavisebureba da, 

meore mxriv, kalmebis Sekaveba liandagis RerZis mimarT konsolurad ganTavsebuli 

Sinagani Caketvis mqone eleqtroamZravis drekadi muSa wevebiT.   

             

         СП-6 (agreTve СПВ-6) tipis eleqtroamZravebis dros saZirkvlis kuTxvil-            

         ebi (gonioebi) uSualod relsebze oTxi kvanZiTaa mimagrebuli;  dinamikuri  

gadaZabvebis dros yvelaze xSirad warmoiqmneba garnituris damagrebis romelime kvanZis 

gawyvetis an deformaciis wanamZRvrebi; amas ganapirobebs is, rom yvela horizontaluri 

Zala modebulia garnituris kvanZebze, rac RreCoebis gazrdisa da garnituris 

elementebSi luftebis gaCenis erT-erTi mTavari mizezia. dinamikuri reJimis dros 

garnituris damagrebis kvanZebSi warmoSobili Zalebi mravaljeradad aRemateba 

fundamentis kuTxvilebis simtkices; amitom fundamentis kuTxvilebis, rogorc 

liandagis stabilizatorebis roli, araarsebiTia. isruli gadamyvanis zonaSi liandis 

gafarToeba da Seviwroeba Sesabamisad ar cvlis fardobiT manZils amZravsa da CarCo 

relss Soris; amitom amZravis sakontrolo mowyobiloba ar reagirebs kalamsa da 
relss Soris arsebuli RreCos cvalebadobaze. aRniSnulidan gamomdinare, aucilebelia 
periodulad daregulirdes kompleqsi amZravi-garnitura-kalmebi-CarCo relsi.   

  liandagis mimarT amZravis konsolurad ganTavseba xels uwyobs dinamikuri reJimis 

dros vertikalur sibrtyeSi amZravis rezonansisa da vibraciis warmoSobas. dinamikuri 

reJimis modelireba gviCvenebs, rom minimaluri daZabulobis warmoSobis 

uzrunvelsayofad amZravi umjobesia davayenoT kalmebs Soris arsebul sivrceSi, magram 

am dros rTuldeba amZravis momsaxureba. dinamikuri Zalebi mniSvnelovnad mcirdeba, Tu 
fundamentis kuTxvilebs mivamagrebT ara relsebze, aramed isrul Zelebze. mTel rig 

qveynebSi (magaliTad, germaniaSi, SveciaSi da a.S.) eleqtroamZravebs ayeneben liTonur 

zolebze, romelTa mimagreba xdeba isruli Zelebis mosaWim zolebTan. 

eleqtroamZravisa da misi garnituris dazianebebis gamo warmoSobili saxifaTo 

mtyunebebisagan eleqtruli centralizaciis damcav zomebs warmoadgens: 

 dazianebaTa kontrolis organizeba; 

 eleqtroamZravis calkeuli kvanZebis simtkicis maragis gazrda; 

 eleqtroamZravisa da garnituris kvanZebis dublireba. 
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           СП-6 tipis eleqtroamZravisa da misi garnituris dazianebisas warmoS-            
         obili konkretuli dazianebebis gansasazRvravad ganvixiloT isarze misi 

dayenebis gamartivebuli sqema (nax.2.13). 
 

 
 

 
 

      

rogorc 2.13 naxazidan  Cans, СП-6 tipis eleqtroamZravi dayenebulia fundamentis 1-5 
da 6-10 kuTxvilebze; aRniSnuli kuTxvilebi 1 - 2 da 9 - 10 kvanZebiT WanWikovnadaa 
mimagrebuli CarCo relsze, xolo 4 - 5 da 6 - 7 kvanZebiT – amZravis korpusze. 

konstruqciis sixistis asamaRleblad da dinamikuri reJimis dros vertikalur 

sibrtyeSi amZravis rxevebis Sesamcireblad, kuTxvilebi 3 da 8 kvanZebSi gaswvrivi 

Semkvreli zoliTaa erTmaneTTan SeerTebuli; Semkvreli zoli eyrdnoba isrul Zelebs. 

amZravis S Siberi hukis saxsris meSveobiTa dakavSirebulia 12 - 18 muSa wevasTan. es 
ukanaskneli kvanZ 12-iT mimagrebulia kalamTSoris (SemaerTebel) 11 - 13 wevasTan, 

romelic Tavis mxriv dakavSirebulia isris kalmebTan. sakontrolo s saxazavebi 16, 17  
kvanZebSi saxsrovnad ukavSirdeba garnituris sakontrolo wevebs, romlebic 14, 15 
kvanZebSi xistad aris mimagrebulni isrul kalmebTan. isruli garnituris mier sarelso 

wredis daSuntebis gamosaricxavad 1, 2, 9-11 da 13-15 kvanZebSi dayenebulia 

maizolirebeli fibruli Suasadebebi da milisebi.     

1-2, 4-5, 6-7, 3-8 da 9-10 wertilebs Soris garnituris karkasis dazianeba (gawyveta 

an gatexva) ar kontroldeba, magram vinaidan damagrebis (1, 2, 3, 8, 9, 10) kvanZebis 
dublirebis gamo amZravi ar wanacvldeba CarCo relsis mimarT; aRniSnulis gamo, 

rogorc praqtikulma gamocdilebam gviCvena, profilaqtikuri momsaxurebis instruqciiT 

gansazRvruli periodis ganmavlobaSi aRniSnuli dazianebebi moZraobis 

usafrTxoebisaTvis uSualo xifaTs maRali albaTobiT ar warmoqmnis. 

kuTxvilebis sxva kvanZebis analogiuri dazianebebi saxifaToa, radgan isini amcireben 

kalmebis Caketvis Zalvas da, garda amisa, warmoiSobs relsis mimarT amZravis 

wanacvlebis saSiSroebas. aseTi dazianebebis gamosaricxavad saWiroa Seiqmnas 

kuTxvilebis simtkicis aucilebeli maragi. 

saxifaToa garnituris  moZravi nawilebis (muSa an kalamTSorisi wevebis) gatexva, 
agreTve 11, 12, 13 da 18 kvanZebSi maTi damagrebis gaTiSva. matareblis moZraobis dros 

aseTi dazianebebis warmoSobisas moixsneba kalmebis meqanikuri Caketva, magram 

 6 

nax. 2.13. isarze СП-6 tipis eleqtroamZravis 

           dayenebis gamartivebuli sqema 
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SenarCunebuli iqneba isris mdebareobis kontroli; es warmoadgens arakontrolirebad 

saxifaTo mtyunebas. 

saxifaTo mtyunebaa amZravis muSaobis nebismieri reJimis dros muSa an kalamTSorisi 
wevis gatexva an maTi SeerTebebis darRveva; am dros SeiZleba SenarCundes meqanikurad 

Cauketavi isris kontroli (sakontrolo da dinamikuri reJimebis dros) an aRdgenili 

iqnas kalmebis pirvelsawyisi sakontrolo mdebareoba (muSa reJimis dros; amis mizezia 

is, rom reversirebisas Spalebze an balastze wevis gaTrevam SeiZleba kalmebi sawyis 

mdebareobaSi daabrunos). 

 realur safrTxes warmoadgens matareblidan Camovardnili an matareblis mier 
gaTreuli sagniT kalamTSorisi wevebis CaRunva maSin, rodesac matarebeli 
isrissawinaRo mimarTulebiTY moZraobs. es iwvevs umZimes Sedegebs. isris kalmis win 

“amaridebeli” Zelis dayeneba nawilobriv icavs isars am saxifaTo dazianebisagan. misi 
acilebis ufro radikaluri zomaa kalamTSorisi wevis Cafvla saSpale yuTSi an isruli 
garnituris principuli Secvla. 

muSa rJimis dros garnituris kvanZebis gamwyveti didi Zalva warmoiSoba miyinuli 

kalmebis daZvrisas; amis Tavidan asacileblad mniSvnelovania sworad davareguliroT 

friqciuli gadabmuloba. 

    muSa an kalamTSorisi wevis gaRunva warmoSobs saxifaTo mtyunebas, Tu 
sakontrolo saxazavebis urTierTSeTavsebuli amonaWrebi isea ganlagebuli, rom 
avtogadamrTvelis danuri berketis kbilsa da saxazavebis amonaWeris dacerebul kides 
Soris arsebobs sakontrolo saxazavebis arasakmarisad daregulirebis gamo 
warmoSobili RreCo. magaliTad, muSa wevis gaRunvisas isris kalmebi cildeba CarCo 

relss, xolo sakontrolo saxazavebi, xdeba ra maTi gadadgileba, “irCeven” RreCos  da 

danuri berketi ar gamohyavT sakontrolo mdebareobidan. am dros kalamsa da CarCo 

relss Soris arsebuli RreCos sidide aRemateba dasaSveb mniSvnelobas, magram 

kontroli mainc narCundeba.  

dacviTi mtyuneba iwyeba sakontrolo wevebis dazianebisas. sakontrolo wevis, an 

kalmebTan misi mimagrebis kvanZis gatexvisas (gaRunvisa) sakontrolo saxazavebze 

arsebuli amonaWrebi erTmaneTs ar uTavsdeba, ris gamoc danuri berketi rCeba muSa 

mdebareobaSi. movlena kontrolirebadia orive sakontrolo wevis erTdroulad gaRunvis 

drosac (rac SeiZleba gamoiwvios miwaze miTrevadma saganma), radgan am dros irRveva 

sakontrolo mowyobilobasa da Camket mowyobilobas Soris arsebuli Sesabamisoba.       

 mowyobilobis saxifaTo mtyunebas iwvevs sakontrolo saxazavebis erTdrouli 

gatexva an eleqtroamZravis avtogadamrTvelia berketebis qvemodan aRniSnuli saxazavebis 

amoReba (amovardna). mis Tavidan asacileblad praqtikaSi gamoiyeneba dagrZelebuli 

sakontrolo saxazavebi an specialuri “kudis” mqone sakontrolo saxazavebi; aRniSnuli 

“kudi” warmoadgens TiToeuli saxazavis boloSi arsebul detals, romelic 

sakontrolo saxazavis amoRebis Semdeg wydeba saxazavs da rCeba danuri berketis qvemoT. 

amiT gamoiricxeba danuri berketebis daweva da, maSasadame, yalbi kontrolis warmoqmna. 

sakontrolo saxazavis amoRebis damatebiT gasakontroleblad SeiZleba  herkonebic 

gamoviyenoT; am dros saxazavze damatebiT unda davayenoT mudmivi magniti. 

                      

         eleqtroamZravisa da misi garnituris elementebze maqsimaluri sididis Za-    

         Zalebi zemoqmedebs isris SeWris dros. isris SeWras aqvs dartymiT-
impulsuri xasiaTi. am dros warmoSobili zegavlena Sedgeba eqsponencialuri kanonis 

mixedviT klebadi Zalovani impulsebis seriisagan; misi warmoSobis mizezia kalmebSorisi 

da muSa wevebis deformacia.  

muSa weva kalmebis gadatanis unars kargavs maSin, rodesac masze moqmedi Zalebi 

xuTjer da ufro metad gadaaWarbebs SeWris ararsebobisas dinamikuri reJimis dros 

moqmed maqsimalur datvirTvebs. isris SeWris dros Camket meqanizmSi warmoSobili 

dinamikuri sakontaqto Psk Zala Tvlis qimis mxridan muSa wevaze moqmedi Zalovani S 

zemoqmedebis 40%-s aRwevs. Camket meqanizmSi maqsimaluri dinamikuri Zala 40 kn-is 

tolia (rodesac Siberis dacerebul kbilebsa da mTavar lilvs Soris sakontaqto 
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sixiste Csk = 2.10
5
 kn/m da SeWris dros matarebeli 25 km/sT siCqariT moZraobs). am 

dros eleqtroamZravis mTavar (muSa) lilvze warmoiSveba 770 n.m –is toli dinamikuri 

momenti. aseT dinamikur datvirTvebs ar SeuZlia moaxdinos amZravis iseTi elementebis 

deformireba, rogorebicaa mTavari lilvi, muSta Camketi meqanizmisa da muSa Siberis 
kbilanebi, vinaidan maT aqvT simtkicis didi maragi; amitom isris SeWris Semdeg maTi 
mTlianobis gakontroleba saWiro ar aris. 

 isris SeWrisTvis arsebobs aseTi kanonzomiereba: isris SeWris Zalva Tu 
eleqtroamZravisakenaa mimarTuli, maSin  mniSvnelovnad iRuneba muSa da SemaerTebeli 
wevebi, xolo Tu es Zalva eleqtroamZravis sawinaaRmdegodaa mimarTuli, maSin wevebi 
umniSvnelod iRuneba, magram tydeba mTavari lilvis sakisari da wanacvldeba an tydeba 
avtogadamrTvelis korpusi. 

pirvel SemTxvevaSi isris yalbi kontrolis warmoSobis safrTxe ar arsebobs; amis 

mizezia is, rom irRveva Camketi meqanizmisa mdgomareobis SeTanxmeba gadanacvlebuli 

kalmebis sakontrolo saxazavebis mdebareobebTan, magram narCundeba garniturisa da 

eleqtroamZravis yvela sxva elementebis urTierTkavSiri; amZravis amuSavebiT (an 

kurbeluri saxeluris dabrunebiT) Camketi meqanizmi SeiZleba SeuTanxmdes matareblis 

mier gaweuli isris sakontrolo saxazavis mdebareobas da miviRoT isris yalbi 

kontroli.   

meore SemTxvevaSi realuria yalbi kontrolis warmoSobis safrTxe. amas ganapirobebs 

is, rom SeuZlebelia eleqtroamZravis (avtogadamrTvelis)  dazianebaTa xasiaTis 

winaswarmetyveleba da didia muSa wevasTan eleqtroamZravis ganrTvis albaToba. SeWris 

dros danuri berketis saSualedo mdebareobaSi gadayvanis miuxedavad praqtikaSi iyo 

sakontrolo kontaqtebis ganurTvelobis SemTxvevebi (avtogadamrTvelis korpusis 

wanacvlebis gamo). aRiniSneboda agreTve danuri berketis kbilis gatexvisa da 

sakontrolo wevebis normaze metad gaRunvis SemTxvevebi; am ukanasknelis mizezia 

avtogadamrTvelis zambarebis sixiste. 

sasurvelia eleqtroamZravi aRvWurvoT damatebiTi mowyobilobiT, romelic 

distanciurad gaakontrolebs isris SeWras da am dros miRebuli Sedegebis 

aRmofxvramde isris marTvis wredis blokirebas moaxdens.  
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T  a  v  i   3 

isruli   eleqtroamZravebis 

m  a  r  T  v  a  

 

3.1  zogadi   cnobebi 

 
marSrutebis gasamzadeblad isrebi saTanado mdebareobebSi isruli eleqtroamZravebis 

saSualebiT gadaiyvaneba; isini warmodgens isris marTvisaTvis gamoyenebul Semsrulebel 
meqanizmebs (Аctuator; Acting mechanism; Исполнительный механизм). isruli eleqtroamZravebi Tavis 

mxriv imarTeba (CairTveba da amoirTveba) eleqtruli centralizaciis postze arsebuli 

specialuri sqemebis daxmarebiT; am ukanasknelebs SemoklebiT xSirad isrebis marTvis 
sqemebsac (Points control circuit; Схема управления стрелками) uwodeben. maTi struqtura saSualebas 

unda gvaZlevdes isruli eleqtroamZravebi vmarToT  rogorc centralizaciis postze 

arsebuli marTvis pultidan, aseve uSualod isrebTan ganTavsebuli samanevro svetidanac 
(Instrument column; Маневровая колонка). pirvel SemTxvevaSi saqme gvaqvs isruli 

eleqtroamZravebis centralur marTvasTan, xolo meore SemTxvevaSi – adgilobriv 
marTvasTan.      

damuSavebulia isruli eleqtroamZravebis marTvis mravali saxis sqemebi. isini 

erTmaneTisagan sxvadasxva niSnebiT gansxvavdeba, magram ZiriTad ganmasxvavebel niSnad 

miRebulia eleqtroamZravebTan aRniSnul sqemebis damakavSirebeli xazuri sadenebis 

raodenoba. am niSnis mixedviT ganasxvaveben: 

 isruli eleqtroamZravis marTvis orsadenian sqemas; 

 isruli eleqtroamZravis marTvis samsadenian sqemas; 

 isruli eleqtroamZravis marTvis oTxsadenian sqemas; 

 isruli eleqtroamZravis marTvis xuTsadenian sqemas da a.S. 

isruli eleqtroamZravebis marTvis sqemebi miekuTvneba eleqtruli centralizaciis 

sistemaTa yvelaze sapasuxismgeblo sqemebis ricxvs. maT waeyenebaT Semdegi ZiriTadi 

saeqspluatacio moTxovnebi: 

 uzrunvelyon moZravi Semadgenlobisagan Tavisufali da adre gamzadebul marSrutSi 

Cauketavi isris gadayvana erTi ganapira mdebareobidan meore ganapira mdebareobaSi; 

 isris gadayvana saSualedo mdebareobidan nebismier ganapira mdebareobaSi; 

 isris faqtiuri (plusovani, minusovani an saSualedo) mdebareobis ganuwyveteli 

kontroli (monitoringi). 

aRniSnuli moTxovnebis dasakmayofileblad isruli eleqtroamZravis marTvis 

nebismieri sqema Sedgeba sami ZiriTadi, kerZod mmarTveli, muSa da sakontrolo 
wredebisagan. isruli eleqtroamZravis marTvis sqemebma rom daakmayofilos maTdami 

wayenebuli saeqspluatacio moTxovnebi, aucilebelia aRniSnuli sqemebis Semadgeneli 

wredebi koreqtulad iyos agebuli. aqedan gamomdinare aucilebelia am ukanasknelebis 

detaluri ganxilva.  

 

 

3.2. isruli eleqtroamZravis marTvis sqemis 

mmarTveli, muSa da sakontrolo wredebi 

 

                      

           isruli eleqtroamZravis marTvis sqemis mmarTveli wredis (Controlling circuit;             

         Управляющая цепь) daniSnulebaa: 

 daafiqsiros isris gadasayvanad marTvis pultze ganxorcielebuli manipulaciebi; 

 Seamowmos SesaZlebelia Tu ara isris gadayvana; 

 isris gadayvanis SesaZleblobis SemTxvevaSi amoqmedos amuSavebis organoebi (Start 

controls; Пусковые органы), romlebic CarTaven muSa wreds. 
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isris gadayvana SesaZlebelia, Tu sruldeba moZraobis usafrTxoebis Semdegi ori 

piroba: 

1) Tavisufalia gadasayvani isris Semcveli izolirebuli ubani (isruli seqcia); 
2) ar arsebobs iseTi gamzadebuli marSruti, romelSic Sedis gadasayvani isari. 
pirveli moTxovna sruldeba, Tu SerTulia aRniSnuli isruli seqciis saliandago 

СП reles frontuli kontaqti, xolo meore moTxovna sruldeba, Tu SerTulia 

saTanado Camketi З reles frontuli kontaqti.  

mmarTvel wreds waeyeneba Semdegi moTxovnebi: 
1) daafiqsiros marTvis tabloze Catarebuli manipulaciebi isris gadayvanis Sesaxeb; 

2) Seamowmos moZraobis usafrTxoebis zemoT formulirebuli moTxovnebi da mxolod 

maTi dacvis SemTxvevaSi aamoqmedos amuSavebis mowyobilobebi (organoebi); 

3) uzrunvelyos isris gadayvanis procesis dasruleba isruli sarelso wredis 

realurad an yalbad dakavebis Sedegad saliandago reles udenoD darCenis SemTxvevaSi; 

4) amuSavebis xelsawyoebis muSaobis damoukidebloba isris mdebareobaze; 

5) amuSavebis xelsawyoTa kontaqtebi gaangariSebuli unda iyos maqsimaluri sididis 

muSa denis komutirebaze; 

6) uzrunvelyos amuSavebis xelsawyoTa da avtogadamrTvelis kontaqtebis 

mdebareobaTa urTierTSesabamisoba. 

                      

          dens, romelic Zravis asamoqmedeblad unda gavides misi agznebis gragni-           

         lebSi, muSa deni (Operational current; Рабочий ток)  ewodeba. 
isruli eleqtroamZravis marTvis sqemis muSa wredma (Operational circuit; Рабочая цепь), 

romelic CairTveba mmarTveli wredis amuSavebis organoebis mier, muSa deni unda 

miawodos isruli amZravis eleqtroZravas da isris gadayvanis procesis damTavrebamde am 

denis saSualebiT amoqmedebul mdgomareobaSi SeinarCunos  zemoT aRniSnuli amuSavebis 

organoebi; isris gadayvanis procesis damTavrebisas muSa wredi unda ganirTos amZravSi 

arsebuli avtogadamrTvelis kontaqtebis, an specialuri taimeris saSualebiT.  

 zemoT moyvanili ganmartebebidan Cans, rom mmarTveli da muSa wredebis muSaobis 

procesebi erTmaneTTan aris dakavSirebulni; amitom maT gaaCnia saerTo kvanZebi da 

naxazze isini erToblivad gamoisaxeba.  

normalurad ganrTulia marSrutSi Semavali isrebis eleqtroamZravebis marTvis 

rogorc mmarTveli, aseve muSa wredebi. marSrutis gasamzadeblad tabloze garkveuli 

manipulaciebis Catarebis Semdeg iwyeba marSrutSi Semavali isrebis saTanado 

mdebareobebSi gadayvanis procesi. isruli eleqtroamZravis marTvis sqemis muSaobis 

algoriTmi aseTia:  

1) mmarTvel wreds miuerTdeba kvebis wyaro; 

2) mmarTvel wredSi Semowmdeba moZraobis usafrxoebis zemoT formulirebuli ori 

piroba da maTi dacvis SemTxvevaSi amoqmeddeba amuSavebis organoebi; 

3) meore punqtSi aRniSnuli amuSavebis organoebi kvebis wyaros miuerTebs muSa 

wreds; 

4) muSa wredSi gamavali deni uzrunvelyofs mmarTveli wredis amuSavebis organoebis 

blokirebas amoqmedebul mdgomareobaSi da daabrunebs amZravis Zravas lilvs; daiwyeba 

isris gadayvanis procesi; 

5) isris gadayvanis procesis damTavrebis Semdeg amZravSi arsebuli avtogadamrTvelis 

kontaqtebiT an specialuri taimeriT ganirTveba muSa wredi; 

6) amZravi Sewyvets muSaobas da amoirTveba mmarTveli wredis amuSavebis organoebi. 

mmarTveli da muSa wredebi brundeba sawyis (amorTul) mdgomareobaSi. 
   isruli amZravis eleqtuli Zravis reversirebisaTvis aRniSnuli  Zravas agznebis 

gragnils Tu centralizaciis postze arsebuli mowyobiloba an sqemuri kvanZi irCevs, 

saqme gvaqvs centralur reversirebasTan; aRniSnul samuSaos Tu uSualod isarTan 

dadgmuli mowyobiloba asrulebs, maSin saqme gvaqvs adgilobriv reversirebasTan.  
3.1 naxazze moyvanilia mudmivi denis isruli eleqtroamZravis mmarTveli da muSa 

wredebis agebis principebis marealizebeli sqemebis agebis magaliTi rogorc centraluri 
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(nax.3.1,a), aseve adgilobrivi (nax.3.1,b) reversirebis SemTxvevisaTvis. pirvel SemTxvevaSi 

reversireba xdeba centralur postze arsebuli polaruli tipis amuSavebis ППС reles 

kontaqtis, xolo meore SemTxvevaSi – isrul yuTSi moTavsebuli polaruli tipis 

mareversirebeli P kontaqtis saSualebiT. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax. 3.1. mudmivi denis isruli eleqtroamZravis marTvis 

 sqemis mmarTveli da muSa wredebi: (a) centraluri da 

 (b) adgilobrivi reversirebis dros 
 

mmarTveli wredis amuSavebis organoebia (mowyobilobebia) neitraluri tipis 

amuSavebis HПС rele da polaruli tipis ППС rele.  

3.1 naxazze  gamosaxuli wredebi imyofeba isris minusovan mdebareobaSi gadayvanis 

lodinis reJimSi (igulisxmeba, rom isari plusovan mdebareobaSia). aRniSnuli reJimis 

asamoqmedeblad unda gadavwioT isruli saxeluri (nax.3.1,a) an TiTi davaWiroT МК 

Rilaks (nax.4.2,b).  amis Sedegad kvebis П-М wyaro miuerTdeba НПС reles maRalomiani 

2-4 gragnils; moZraobis usafrTxoebis pirobebis dacvis (СП da З releTa frontaluri 

kontaqtebis SerTul mdebareobaSi yofnis) SemTxvevaSi НПС rele amoqmeddeba da Tavisi 

kontaqtiT kvebas miawodebs ППС reles; es ukanaskneli gadarTavs polarul kontaqts 

da kvebis РП-РМ wyarosTan miaerTebs muSa wreds, romelSic CarTulia  Zravas agznebis 
gragnilebi.  

centraluri reversirebis dros (nax. 3,1,a) muSa deni НПС reles dabalomiani 1-3 
gragnilisa da avtogadamrTvelis 41-42 kontaqtis gavliT uSualod miewodeba Zravas 
agznebis marcxena gragnils (nax. 3.1,a) da daiwyeba isris gadayvanis procesi; 

adgilobrivi reversirebis dros muSa deni НПС reles dabalomiani 1-3 gragnilisa da 

avtogadamrTvelis 41-42 gavliT jer miewodeba  mareversirebel polarul P reles 
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(nax.3.1,b), da mxolod am ukanasknelis polaruli kontaqtis gadarTvis Semdeg – Zravas 
agznebis marcxena gragnils (nax. 3.1,b), ris Sedegadac daiwyeba isris gadayvana.     

orive SemTxvevaSi НПС reles dabalomian 1-3 gragnilSi gamavali muSa deni aRniSnul 

reles agznebul mdebareobaSi SeinarCunebs (misi amoqmedebis sawyisi wredi gaiTiSeba);    

isris gadayvanis damTavrebisas ganirTveba avtogadamrTvelis 41-42 kontaqti, romelic 

gaTiSavs muSa denis wreds; Zrava gaCerdeba, xolo НПС rele dauSvebs Tavis kontaqts. 

ППС (xolo naxaz 3.1,b-s SemTxvevaSi – agreTve P)  reles polaruli kontaqti darCeba 

gadarTul mdebareobaSi; SeirTveba avtogadamrTvelis 10-11 kontaqtebi. wredebi gadava 
isris plusovan mdebareobaSi gadayvanis lodinis reJimSi.  

                      

           muSa wreds waeyeneba Semdegi moTxovnebi: 
         1) muSa wredis nebismieri elementis mwyobridan gamosvla isris momdevno                       

gadayvanaze gvian ar unda gamomJRavndes; 

2) normalur reJimSi (e.i.amoqmedebamde) isruli amZravis Zravas yvela gragnili muSa 

wredis kvebis wyaros yvela polusidan unda iyos ganrTuli; es icavs  Zravas 

amoqmedebisagan maSin, rodesac muSa wredis erT-erTi polusi SemTxveviT miuerTdeba sxva 

isris muSa wreds an eleqtruli centralizaciis romelime sxva saliandago elementis 

xazur wreds; 

3) isruli amZravi, romlis muSa wreds aqvs sakontrolo wredTan saziaro sadeni, ar 

unda amoqmeddes Zravas agznebis gragnilSi sakontrolo denis gavlisas; 

4) muSa wredma unda uzrunvelyon isris ormagi (centraluri da adgilobrivi) 

marTvisa da isrebis Sewyvilebis SesaZlebloba; centraluri marTvis dros isari 

imarTeba centralur postze arsebuli marTvis pultidan, xolo adgilobrivi marTvis 
dros – isarTan arsebuli samanevro svetidan (Instrument column; Маневровая колонка). 

5) dauSvebelia muSa wredis gaerTianeba isris avtomaturi gawmendis an 

avtogadamrTvelis sistemis gamaTbobel wredTan; 

6) amZravis marTvis sqema Tu ar akontrolebs misi xazuri nawilis damiwebas, maSin 

xazur sadenebSi dainducirebuli cvladi denis e.m.Zalis zemoqmedebam ver unda 

aamoqmedos Zrava. 

ukanaskneli moTxovna waeyeneba Zlieri denis (magaliTad, cvladi denis eleqtrowevis) 

gavlenis zonaSi ganTavsebul grZel (1 km-ze mati sigrZis) muSa wredebs; amis mizezia is, 
rom rogorc mimdevrobiTi agznebiani mudmivi denis Zravas, aseve samfazian asinqronul 

Zravas SeuZlia warmoqmnas mabruni momenti sinusoidur ZabvasTan maTi mierTebis dros. 

 

 
zemoT aRniSnul SemTxvevaSi mimdevrobiT agznebian mudmiv ZravaSi mimarTulebas erTdroulad 

icvlis rogorc agznebis φag nakadi, aseve Ruzas IRz nakadi da Zravas mabruni M momenti yovelTvis 
dadebiTi iqneba: 

M = CM (±φag ) (±IRz ) > 0. 

cvladi denis asinqronul ZravaSi mabruni momentis warmoSoba aixsneba misi magnituri wredis 
asimetriiTa da histerezisis warmoSobiT; amis Sedegad erTmaneTis gautoldeba pulsirebadi magnituri  
nakadis pirdapiri da inversiuli mdgenelebi. mobrunebis Semdeg, romelic rotorze gare zemoqmedebebis 
gareSe moxdeba, asinqronul eleqtroZravas SeuZlia nominalurze 25%-iT naklebi momenti ganaviTaros. 
amitom isruli eleqtroamZravis marTvis sqemas unda hqondes mareversirebeli rele, romelic 
normalur mdgomareobaSi eleqtroZravas gragnilebs gamorTavs xazuri sadenebidan, an igi unda 
akontrolebdes miwis mimarT muSa wredis sadenebis izolacias. aRniSnulidan gamodis, rom dauSvebelia, 
magaliTad, mareversirebel organod muSa wredSi mudmivu denis Zalovani diodebis gamoyeneba. 

mudmivi denis muSa wredis erT-erTi naklia sakomutacio denebiT amuSavebis releTa kontaqtebis 
rRveva (amZravis reversirebisas aRniSnuli denebi iRebs maqsimalur mniSvnelobebs). amitom 
mizanSewonilia muSa wredebSi ukontaqto elementebis (magaliTad, tiristorebis) an rkalCamqrobi 
konturebis gamoyeneba. 
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           isruli eleqtroamZravis marTvis sqemis sakontrolo wredis (Monitoring      
        circuit; Контрольная цепь) daniSnulebaa uwyvetad akontrolos isruli amZravis 

yvela (plusovani, minusovani da saSualedo) mdebareoba. arsebobs sxvadasxva saxis 

sakontrolo wredebi. maTi klasifikacia 3.2 naxazzea  moyvanili. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Nnax. 3.2.  isruli eleqtroamZravebis sakontrolo wredebis klasifikacia 

 
mudmivi denis isruli amZravis marTvis sqemaSi gamosayenebeli mudmivi denis sqemuri 

amorCeviani sakontrolo wredisTvis (nax.3.3,a), damaxasiaTebelia yalbi kontrolisagan 

daculobis maRali done. Amas ganapirobebs is garemoeba, rom TiToeuli sakontrolo 

(plusovani sakontrolo ПК da minusovani sakontrolo МК) rele amZravis 

avtogadamrTvelis kontaqtebTan da kvebis wyarosTan damoukidebeli xazuri sadenebiTaa 

mierTebuli. avtogadamrTvelis kontaqtebi axdens sakontrolo releTa wredebis 

orpolusovan komutacias da sakontrolo releebs kveba miewodeba eleqtroamZravis 

mxridan; aRniSnuli garemoeba gamoricxavs sakontrolo releebis amoqmedebas sadenebis 

SeerTebebis dros. mocemuli sakontrolo wredi gamoiyeneba mudmivi denis isruli 

eleqtroamZravis marTvis cxrasadenian sqemaSi. sqemis naklia magistraluri kvebis 

gamoyenebis aucilebloba, rac amcirebs centralizaciis sistemis saimedoobas. 

saimedoobis Semcirebis mizezia is, rom magistraluri kvebis qselis dazianebisas 

kontrols kargavs isrebis didi jgufi.  

cvladi  denis isruli amZravis marTvis sqemaSi gamosayenebel mudmivi denis sqemur 
amorCevian sakontrolo wredSi (nax.3.3,b) sakontrolo deni gaedineba Zravas gragnilsa 

(“daSlili varskvlavi”) da avtogadamrTvelis kontaqtebis gavliT; amasTanave, 

avtogadamrTvelis erT-erTi kontaqti warmoadgens muSa, xolo meore – sakontrolo 

kontaqts. sqemis naklia is, rom isris saSualedo mdebareobaSi yofnisas sakontrolo 

releebi kvebis wyaros mxolod erTi polusidanaa ganrTuli; amis gamo Tu 

avtogadamrTvelSi kontaqtis  dakargvisas (magaliTad, daWirxvlis gamo) nawilobrivad 

SeerTdeba xazuri xz2 da xz3 sadenebi (rac ar kontroldeba), maSin SeiZleba 

warmoiSvas yalbi kontroli; garda amisa, aRniSnuli wrediT SeuZlebelia Sewyvilebuli 

isrebis mdebareobaTa gakontroleba. 

mudmivi denis polarul amorCevian sakontrolo wredSi (nax.3.3,g) plusovani da 

minusovani kontrolis signalebisTvis gamoiyeneba  urTierTSebrunebuli mimarTulebis 

mudmivi denebi; denis polarobas (mimarTulebas) cvlis avtogadamrTvelis kontaqtebi, 

xolo am dens aRiqvams kombinirebili K rele. sakontrolo reles polaruli kontaqtis 

gadaurTvelobis SemTxvevaSi SeiZleba warmoiSvas yalbi kontroli. aRniSnulis 

gamosaricxavad aucilebelia madublirebeli sakontrolo reles dayeneba. wredis naklia 

 4 
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is, rom individualuri kvebis gamoyenebis SemTxvevaSi mniSvnelovania xazuri sadenebis 

raodenoba, romlis  Sesamcireblad iZulebili varT gamoviyenoT magistraluri kveba. 

 
 

 

                                
 

 

 

 

 

 

 

 

 

 

 

                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 
 
 
                          
                                              
                                      

                                               
 
 
 

 

 

 

 

cvladi denis polaruli  amorCeviani sakontrolo wredi (nax.3.4,a) cnobilia 

ventiluri sakontrolo wredis saxelwodebiT; igi gamoyenebulia isruli 

eleqtroamZravebis marTvis saqarTveloSi gavrcelebul sqemebSi. aRniSnul sqemas gaaCnia 

kvebis individualuri wyaro. misi Rirsebebia kvebis wyaros individualuri wyarosa da 

minimaluri raodenobis (ori) xazuri sadenebis arseboba, romlebic imavdroulad muSa 

wredebisaTvisac SeiZleba iqnas gamoyenebulni; kombinirebuli tipis sakontrolo K rele 

orive xazur sadenSia CarTuli; sadenebs cvladi deni individualur sakontrolo kt 

transformatoridan miewodeba.  

sakontrolo K reles gragnilebs paralelurad uerTdeba gammarTveli vn ventili; 

gragnilebisadmi vn ventilis mdebareoba ganisazRvreba avtogadamrTvelis  kontaqtebiT. 
amis meoxebiT isris plusovani mdebareobis dros igi ikvebeba pirdapiri, xolo 

minusovani mdebareobis dros – Sebrunebuli polarobis gamarTuli deniT. 

avtogadamrTvelis vn ventilis orpolusovani ganrTvisa da wredis kvebisaTvis 

nax. 3.3.  isruli amZravebis marTvis sqemis mudmivi 

         denis sqemuri (a,b) da polaruli (g)  

         amorCevis sakontrolo sqemebi 
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individualuri transformatoris gamoyenebis gamo sakontrolo wredi saimedododaa 

daculi xazuri SeerTebebiT gamowveuli mtyunebebisagan. 

 
       
                        

                        

          
 

 

 

 

 

 

 

 

 

 

 

 

 

  
                 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                Nnax. 3.4.  isruli amZravebis marTvis sqemis cvladi 

                       denis sakontrolo wredebi: 

                          a – polaruli amorCeviT, 

                             b – fazuri amorCeviT 

 

sakontrolo K reles gragnilebs paralelurad uerTdeba gammarTveli vn ventili; 

gragnilebisadmi vn ventilis mdebareoba ganisazRvreba avtogadamrTvelis  kontaqtebiT. 

kt 

avtogadamrTveli 
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amis meoxebiT isris plusovani mdebareobis dros igi ikvebeba pirdapiri, xolo 

minusovani mdebareobis dros – Sebrunebuli polarobis gamarTuli deniT. 

avtogadamrTvelis vn ventilis orpolusovani ganrTvisa da wredis kvebisaTvis 

individualuri transformatoris gamoyenebis gamo sakontrolo wredi saimedodaa 

daculi xazuri SeerTebebiT gamowveuli mtyunebebisagan. 

  cvladi denis fazuri amorCeviani sakontrolo wredi (nax.3.4,b) Seicavs 

adgilobrivi da xazuri gragnilebis mqone fazaTmgrZnobiare sakontrolo ПК da  МК 

releebs (naxazze maTi gragnilebis saTaveebi wertilebiTaa aRniSnuli). aseTi wredebi 

kargadaa daculi yalbad amoqmedebisagan, magram saWiroeben magistralur kvebas; 

centraluri kvebis gamoyeneba mniSvnelovnad zrdis xazuri sadenebis raodenobas. 

 
3.3. ventiluri sakontrolo wredis analizi 

 

ventiluri sakontrolo wredi (ix. nax.3.4,a) farTodaa gavrcelebuli saqarTvelos rkinigzaze gamoyenebuli 
mudmivi denis isruli eleqtroamZravTa marTvis sqemebSi, amitom praqtikuli TvalsazrisiT mniSvnelovania masSi 
mimdinare procesebis detaluri analizi. 

kombinirebuli tipis sakontrolo K releSi cvladi deni isris mdebareobisagan damoukideblad mudmivad 
gadis, amitom aRniSnuli reles gamoyenebis pirobaa: 

U                     U2  < Ukn ,                                        (3.1) 

sadac U2  aris sakontrolo (kt) transformatoris meoreul gragnilze modebuli Zabva, xolo Ukn – cvladi 
denis mixedviT sakontrolo reles CamoSvebis Zabva kvebis wyaros maqsimaluri Zabvis dros.  

C kondensatori gamoricxavs gamarTuli denis mudmivi mdgenelis gavlas sakontrolo transformatoris 
dabalomian gragnilsa da Rd rezistorSi; es mniSvnelovnad amaRlebs wredis m.q. koeficients. amZravis xazuri 
sadenebis mokled SerTvisas Rd rezistori zRudavs kt transformatoris gragnilebSi gamaval dens; amiT 
gamoiricxeba isris Sualedur mdebareobaSi yofnisas sakontrolo wredSi warmoSobili gardamaval procesTa 
denebisagan sakontrolo reles yalbad amoqmedeba.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Nnax. 3.5. sakontrolo wredSi gardamavali procesebis warmoSobis sqema: 
1 – aramWidro kontaqti; 2- perwkvla   

 
gardamavali procesebis warmoSobis mizezi SeiZleba iyos: 

 avtogadamrTvelis kontaqtebis aramWidrod mikvra; 

Zravas koleqtorul firfitebze eleqtruli musebis aramWidro mikvra; 

 klemebis moSveba; 

 amuSavebis releTa kontaqtebiT sakontrolo wredis komutireba da a.S. 
radgan sakontrolo denis kvebis wyaros Zabva modebulia ara marto sakontrolo releze, aramed zemoT 

CamoTvlili mizezebiT warmoSobil  RreCoebze (nax.3.5).    
muSa wredTan SeTavsebuli sakontrolo wredisaTvis aseTi reJimi saxifaToa avtogadamrTvelis kontaqtebiTa 

da Zravas koleqtoriT xazuri sadenebis Caketvisas, radgan aRniSnuli kontaqtebisa da koleqtoris winaRobebi 
amZravis ryevebis Sedegad farTo zRvrebSi icvleba. am SemTxvevaSi saxazo sadenebis ganrTvisas C kondensatorze 
arsebuli narCeni muxti gardamaval dens warmoSobs sakontrolo K reles gragnilebiT, kt transformatoriTa 
da R1 rezistoriT (3.4 naxazze am rezistoris funqcias asrulebs Rd rezistori). Sedgenil konturSi 

aRniSnuli deni icvleba Semdegi kanonis mixedviT:  
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sadac Um aris Zabva sakontrolo wredSi, Z1 – wredis sruli winaRoba mis ganrTvamde, Lk – sakontrolo reles induqtiuroba, 
ω0 – konturSi sakuTari rxevebis sixSire, Rk –reles aqtiuri winaRoba, ψ – Zabvis sawyisi faza, φ1 – fazaTa Zvra Zabvasa da 
dens Soris. 

aRniSnul konturSi gardamavali denis sixSire ramdenime (10-mde) hercia; aseTi rxevebis naxevarperiodebis 
xangrZlivoba uaxlovdeba mudmivi denis SemTxvevaSi reles amoqmedebis Zabvas, xolo misma amplitudam  SeiZleba 
ramdenjeme gadaaWarbos reles sruli awevis dens, vinaidan sakontrolo wredze mniSvnelovani sididis Zabvaa 
modebuli (mudmivi denis dros KM-3000 reles amoqmedebis Zabva 60 voltia; amitom am reles Semcvel wredis 
Sesasvlelze modebuli unda iyos 170 volti sididis Zabva). yvelaze saxifaToa gardamavali denis rxevis 
pirveli naxevarperiodi, romelsac maqsimaluri amplituda aqvs maSin, rodesac: 
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amgvarad, rac ufro dabalia sakontrolo wredis kvebis wyaros Zabva da rac ufro maRalia am wredis 
aqtiuri (R1 da Rk) winaRoba rogorc mis ganrTvamde, aseve misi ganrTvis Semdeg, agreTve, rac ufro naklebia 
wredis tevaduri winaRoba, miT ufro dabalia misi gardamavali denis amplituda; amitom sakontrolo wredis 
agebisas aucilebelia damcavi Rd  winaRobis gasazrdelad ( an modebuli U Zabvis Sesamcireblad) gavaumjobesoT 
gamarTvis margi qmedebis kieficienti (mqk).  

ucvleli RreCos (ryevebis ararsebobis) dros masSi perwkvlis warmoSobisas garkveuli pirobebis SemTxvevaSi 
daiwyeba gamarTvis myari procesi, romelic yalbad aamoqmedebs reles. aRniSnuli pirobebia: 

1) kontaqtebs Soris sakmaod mcire (milimetris meaTedis toli) RreCos arseboba. aseT RreCoSi arsebuli 
mtveri, tute-miwovani elementebis narevebi, an naxSirbadis orTqli aaqtiurebs naperwkluri garRvevis formis 
mqone airul garRvevas, radgan maTTvis damaxasiaTebelia eleqtronis amofrqvevis dabali muSaoba. isini 
warmoSobs kontaqtur Sres, romelic SedarebiT dabali Zabvis modebisas gare ionizatoris (eleqtruli velis) 
zemoqmedebiT uzrunvelyofs eleqtronebis emisias.   

2) cvladi denis mxolod dadebiT an mxolod uaryofiT naxevartalRebSi naperwkluri garRvevebis gadazrda 
rkalad. 

kontaqtebs Soris rkali mxolod maSin warmoiqmneba, Tu kvebis wyaros Zabvisa da wredSi gamavali denis 
sidideebi gadaaWarbebs garkveul minimalur (kritikul) mniSvnelobebs. aRniSnuli denisa da Zabvis kritikulze 
mcire mniSvnelobebis dros airul ganmuxtvas eqneba naperwkluri forma, romelic swrafadmilevadi rkaluri 
procesia. mudmivi denis wredSi sufTa spilenZis kontaqtisaTvis (romelic ar monawileobs JangviT procesSi) 
kritikuli denis sididea 0,43 amperi, xolo naxSiris kontaqtisaTvis – 0,003 amperi. amitom, cvladi denis 
wredSi arsebuli RreCo Tu warmoSobilia nairgvarovani (naxSiris musasa da koleqtoris spilenZovani 
firfitisagan), an gansxvavebulad daWuWyianebuli erTgvarovani eleqtrodebisagan, maSin wredis garkveuli 
parametrebis dros naperwkluri garRveva rkals im naxevarperiodSi aanTebs, romelSic kaTodad dabali 
kritikuli denis mqone eleqtrodi xdeba.  

rkalis dros RreCos winaRoba nulTanaa axlos, xolo naperwkluri garRvevebis dros igi aTobiT da asobiT 
oms aRwevs; amis gamo wredSi gamaval dens eqneba gansxvavebuli amplitudebiani impulsebis forma, romelic 
Seicavs mudmiv mdgenels. mudmivi deni maqsimalur mniSvnelobas iRebs cvladi denis mxolod erT 
naxevarperiodSi; amis mizezia is, rom sakontaqto masalebis rkalis anTebis Zabvebi RreCos garkveuli awyobis 
dros gansxvavdeba erTmaneTisagan. SesaZlebelia miaxloebiT gamoviTvaloT mudmivi denis aRniSnuli maqsimaluri 
mniSvneloba, radgan Tu cnobilia garRvevis Zabva da rkalis kritikuli deni, maSin TiToeuli naxevarperiodis 
ganmavlobaSi sakontaqto RreCos gamtareblobis dro (wakveTis kiTxe) SegviZlia ganvsazRvroT Semdegi 
gantolebis daxmarebiT:  
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 (3.2) gantolebis gaTvaliswinebiT viRebT, rom perwkvlis dros sakontrolo releze modebuli mudmivi 
mdgenelis Zabvis maqsimaluri mniSvneloba ganisazRvreba formuliT U0 = 0,24Um. 

naperwkluri ganmuxtvis dros sakontrolo reles yalbi amoqmedeba ramdenime xerxiT gamoiricxeba. erT-erTi 
maTgania mxolod aqtiuri (R1) winaRobis gazrdiT wredSi gamavali denis sididis SezRudva kritikulze dabal 
mniSvnelobamde; wredis tevaduri winaRobis gazrda amcirebs damyarebul dens, magram ar amcirebs naperwkluri 
garRvevis Sedegad warmoSobili gardamavali denis impulsebs. Aimpulsebis amplitudam SeiZleba ramdenjerme 
gadaaWarbos damyarebuli reJimis denis amplitudas.  

aqtiuri R1 (e.i. 3.4 naxazze naCvenebi Rd rezistoris) winaRobis absoluturi mniSvneloba unda 
akmayofilebdes Semdeg pirobas: 

R1  2 
03,0

1 U
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sadac, L1 aris mokled SerTuli sakontrolo wredis induqtiuroba; U – sakontrolo wredis kvebis wyaros moqmedi 
mniSvneloba; 0,03 – sakontaqto RreCos mokled SerTvis denis maqsimaluri sadide. romlis drosac warmoiSveba rkali. 

dacvis ganxiluli xerxi efeqturi rom iyos, saWiroa individualuri maizolirebeli transformatoris 
gamoyeneba, saerTo transformatoris gamoyenebis SemTxvevaSi erTi sqemis damcveli rezistorebi SeiZleba 
daSuntdes sxva sqemis damcveli rezistorebiT (sakabelo ZarRvebis tevaduri winaRobis meSveobiT). 

 

 

3.4. mudmivi denis isruli eleqtroamZravis  

O marTvis orsadeniani sqema 

                      

          saqarTvelos rkinigzaze gavrcelebuli mudmivi denis СП-6 tipis eleqtro-            

         amZravis marTvisaTvis gamoiyeneba orsadeniani sqema, romlis pirveli varian- 

ti, damuSavebuli iyo inJiner v.a. Sarikovis mier (nax.3.6). 
v.a. Sarikovis sqemis Taviseburebaa is, rom mmarTvel wredSi 3.1 naxazze naCvenebi 

amuSavebis ori (ППС da НПС) reles nacvlad gamoiyeneba specialuri konstruqciis 

(СКПШ4-160 tipis) amuSavebis ПС rele, romelic erTdroulad asrulebs rogorc 

polaruli ППС, aseve neitraluri НПС releebis funqciebs; mis konstruqciaSi 

arsebuli damxmare BK kontaqti icavs reles amoqmedebis Tanamimdevrobas, xolo diodebi 

gamoricxavs neitraluri reles funqciis Semsrulebeli gragnilisTvis kvebis SemovliTi 

wredis warmoqmnis SesaZleblobas im SemTxvevaSi, rodesac isris gadayvanis Semdegac 

daWeril mdgomareobaSi darCeba isris gadayvanis Rilaki.  

  sakontrolo ПК da МК releTa wredSi CarTulia    ПС reles polaruli kontaqti, 

romelic muSa wredSicaa amoqmedebuli; amitom  mcire gabaritul specialur БКСМШ 

blokSi dayenebulia 20000 omiani sabalasto rezistori. aqvea ganTavsebuli 

sakontrolo wredis damcveli R1, R2 da R3 rezistorebi, romlebic koleqtorze 

perwkvlis dros gamoricxavs sakontrolo K reles amoqmedebas. am dros gamarTuli 

denis mudmivi mdgeneli TiSavs reles zurgul kontaqts, radgan R2 rezistoris 

winaRoba rkalis Casaqrobad araa sakmarisi; oRond am momentSi wredSi gamaval denis 

sidides R3 rezistori kritikul sidideze naklebs xdis, rac iwvevs perwkvlis 

Sewyvetas. K reles  frontuli kontaqtis SemTxveviT SerTvisas (rac SeiZleba moxdes 

reles ryevebis Sedegad) R1 rezistoris mimdevrobiT CairTveba R2 rezistori; amiT 

Seicvleba volt-amperuli maxasiaTeblebi, rac xels uwyobs rkalis Caqrobas. normalur 

(sakontrolo) reJimSi ar wydeba ventilis monawileobiT mimdinare gamarTvis procesi, 

rac uzrunvelyofs sakuTari kontaqtis meSveobiT K reles saimedo amoqmedebas.  

                      
          ganvixiloT 3.6 naxazze naCvenebi sqemis muSaoba. normalurad iTvleba, rom isari,  

          imyofeba plusovan mdebareobaSi. aseT SemTxvevaSi ganrTulia gansaxilveli sqemis 

mmarTveli da muSa wredebi da funqcionirebs mxolod sakontrolo wredi, romelic 3.4,a naxazze 
moyvanili wredis analogiuria; igi Semdegnairad afiqsirebs aRniSnuli isris plusovan 

mdebareobaSi yofnis faqts; 

 cvladi sakontrolo denisTvis Sekrulia Semdegi wredi: 

 

                 ПХКС – C1 – R3 -  ПС – xz1 – P reles zeda kontaqti  – 41;31;32 kontaqtebi – vn – R0 

33;34 kontaqtebi – bk – xz2 - ПС  – C2 – ОХКС;                                                                                (3.3) 

 

 (3.3) wredSi arsebuli vn ventili nulovani winaRobiT atarebs cvladi denis uaryofiT 

naxevartalRas, xolo dadebiT naxevartalRas uqmnis usasrulod did winaRobas; aRniSnulis gamo 

wredSi cirkulirebs cvladi sakontrolo denis mxolod uaryofiTi naxevartalRa; dadebiTi 

naxevartalRa iZulebulia gavides saerTo sakontrolo K reles gragnilSi, ris gamoc SerTulia 

kombinirebuli K reles neitraluri kontaqti, normaluri mimarTulebiTaa gadarTuli misi 

polarizebuli kontaqti da Semdegi wrediT kvebas iRebs isris plusovan mdebareobaSi yofnis 

makontrolebeli ПК rele: 

      РПК – 20000 omi winaRobiani rezistori –  K -   ⃗⃗⃗  -  ПК rele  -   ⃗⃗⃗⃗  ⃗ – РМ.                 (3.4) 

 

 ПК rele amoqmeddeba da marTvis tabloze CarTavs isris plusovan mdebareobaSi yofnis 

makontrolebel saindikacio naTuras.  

 1 

 2 
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minusovan mdebareobaSi isris gadasayvanad TiTi unda davaWiroT МК Rilaks; am dros  

Seikvreba isruli eleqtroamZravis marTvis sqemis mmarTveli wredi, romelic gankuTvnilia 

СКПШ4 tipis amuSavebis kombinirebuli ПС reles asamoqmedeblad. aRniSnul reles gaaCnia 160 
omi winaRobebis mqone agznebis sami, kerZod, gr1, gr2, gr3 gragnili da damxmare ВК  

kontaqti; gr1 gragnili gankuTvnilia reles neitraluri Ruzis, xolo gr2 da gr3 

gragnilebi – polarizebuli Ruzis misazidad (kerZod, gr2 gragnilSi denis gavlisas 

polarizebuli kontaqtebi gadairTveba gadayvanil mdebareobebSi, xolo gr3 gragnilSi denis 

gavlisas – normalur mdebareobebSi); 

 normalurad ВК  kontaqti gawyvetilia da mmarTvel wredSi CarTulia ПС reles gr1 

gragnili; amitom МК Rilakze TiTis daWerisas deni aRniSnul gragnilSi gaivlis Semdegi 

wrediT:   

       

                                     П -    МК Rilaki -   ⃖⃗⃗⃗⃗⃗  -  gr1  -   vn1  -  З   -    СП  –  М,                                       (3.5) 
 
sadac З kontaqtiT mowmdeba, rom isari ar aris sxva marSrutSi Caketili, xolo СП kontaqtiT 
mowmdeba, rom isruli ubani Tavisufalia. 

SeirTveba ПС reles neitraluri kontaqtebi, romlebiTac gawydeba sakontrolo wredi (ix. 

xz1 da xz2); droebiT Sewydeba isris mdebareobis kontroli. amave dros ПС reles SigniT 

SeirTveba damxmare ВК  kontaqti, romelic mmarTvel wreds miuerTebs gr2 gragnils; am 

ukanasknelSi gaivlis deni Semdegi wrediT:  

 

               П -    МК Rilaki -   ⃖⃗⃗⃗⃗⃗  -  gr2 -     ВК -  З   -    СП  –  М.   
 

gr2 gragnilSi denis gavlis gamo ПС rele gadayvanil mdebareobebSi gadasvris Tavis 

polarizebul kontaqtebs, romlebic CarTavs muSa wreds; pirvelad amoqmeddeba muSa wredSi 

arsebuli reversirebis polarizebuli P rele: 

 

                                        РП - gr4 -   ⃗⃗⃗⃗  ⃗  -  xz2 -   ПС -  R4  -  Р rele – xz1  -    ПС  -  РМ.                   (3.6) 
 

(3.6) wredSi arsebul dabalomian gr4  gragnilSi gamavali muSa denis mier Seqmnili 

magnituri velis wralobiT neitralur kontaqtebs mizidul mdebareobaSi SeinarCunebs amuSavebis 

ПС rele;  reversirebis Р rele Tavis kontaqts gadaisvris gadayvanil mdebareobaSi da muSa 

denisTvis Seikvreba Semdegi wredi: 
 

  РП - gr4 -   ⃗⃗⃗⃗  ⃗  -  xz2 -   ПС – bk – Zravas II gragnili – avtogadamrTvelis 12; 11; 21 kontaqtebi – Р 

reles qvemoT gadmorTuli kontaqtebi – xz1  -    ПС -   ⃖⃗⃗⃗⃗⃗  – РМ                                                    (3.7)  

 
Zrava dabrundeba da daiwyeba minusovan mdebareobaSi isris gadayvana; gadayvanis dasrulebisas 

gaiTiSeba eleqtroamZravis avtogadamrTvelis 11-12; 13-14; 15-16; 31-32; 33-34; 35-36 kontaqtebi 
da SeirTveba 21-22; 23-24; 25-26; 41-42; 43-44; 45-46 kontaqtebi. 11-12 kontaqtebiT gawydeba 
(3.7) wredi, ris Sedegadac: 

 Zrava gaCerdeba; 

 ПС reles gr4 gragnilSi Sewydeba deni da aRniSnuli rele dauSvebs neitralur 

kontaqtebs; 

 SeirTveba sakontrolo wredi: 

 
 

 

 

 

   (3.8) wredSi arsebuli vn ventili nulovani winaRobiT atarebs cvladi sakontrolo denis 

dadebiT naxevartalRas, xolo uaryofiT naxevartalRas uqmnis usasrulid did winaRobas; 

aRniSnulis gamo wredSi cirkulirebs cvladi sakontrolo denis mxolod dadebiTi 

naxevartalRa; uaryofiTi naxevartalRa iZulebulia gavides saerTo sakontrolo K reles 

gragnilSi, ris gamoc SerTulia kombinirebuli K reles neitraluri kontaqti, gadayvanili 

mimarTulebiTaa gadarTuli misi polarizebuli kontaqti da Semdegi wrediT kvebas iRebs isris 

plusovan mdebareobaSi yofnis makontrolebeli МК  rele: 

             ПХКС    C1    R3       ПС    xz1   P  reles qveda kontaqti   21; 22; 33 kontaqtebi   R0    vn     

      avtogadamrTvelis 23; 24; 34 kontaqtebi   bk   xz2    ПС    C2    ОХКС                     (3.8)  
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          РПК    20000 omi winaRobiani rezistori    K     ⃗⃗⃖   МК rele      ⃖⃗⃗⃗⃗⃗      РМ.                 (3.9) 

 

 МК rele amoqmeddeba da marTvis tabloze CarTavs isris minusovan  mdebareobaSi yofnis 

makontrolebel saindikacio naTuras.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.6. mudmivi denis isruli eleqtroamZravis marTvisaTvis 

inJiner v.a.Sarikovis mier damuSavebuli orsadeniani sqema 

 

Sarikovis mier SemoTavazebuli variantis  nakls warmoadgens sakontrolo 

wredisaTvis individualuri maizolirebeli transformatoris ararseboba. saerTo 

transformatoris dros marTvis erT-erTi sqemis damcavi rezistorebi SeiZleba meore 

sqemis damcavi rezistorebiT daSuntdes sakabelo ZarRvebis tevaduri (Сxz) winaRobebis 

meSveobiT (nax.3.7); amis Sedegad praqtikaSi dafiqsirebuli iqna sakontrolo wredis 
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erTi mcvelis amoRebis SemTxvevaSi sakontrolo reles amourTvelobis SemTxvevebi, rac 

saxifaTo mtyunebad iTvleba. 

v.a. Sarikovis zemoT aRniSnuli sqemis safuZvelze damuSavebuli iqna 

mciregabarituli relebiani sqema (nax. 3.8), romelic farTod gamoiyeneba eleqtrul 

centralizaciaTa Tanamedrove releur sistemebSi.   

                         

           isruli eleqtroamZravis marTvis orsadeniani sqema, romelic mciregaba-       

        arituli releebis gamoyenebiTaa agebuli, CamontaJebulia qarxnuli wesiT  

damzadebul isrul-mmarTvel ПС blokSi (nax.3.8). masSi gamoyenebulia Semdegi 

elementebi: 

 amuSavebis neitraluri НПС rele; misi daniSnulebaa xazur sadenebs miuerTos 220 
volti Zabvis mqone (РП-РМ) batarea da isris gadayvanisas gaakontrolos wredSi muSa 

denis arseboba; 

 amuSavebis polaruli ППС rele, romlis daniSnulebaa muSa wredSi gamavali denis 

mimarTulebis Secvla;   

 mareversirebeli polaruli tipis P rele; misi daniSnulebaa lilvis brunvis 

mimarTulebis Sesacvlelad eleqtroZravas gragnilebi avtogadamrTvelis kontaqtebiT 

miaerTos xazur sadenebTan; 
 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.7. sakontrolo wredebis urTierTzegavlenis sqema 

 sakabelo ZarRvebis tevaduri winaRobiT   

 

 

 saerTo sakontrolo ОК, plusovani mdebareobis makontrolebeli  ПК da minusovani 

mdebarebis makontrolebeli  МК releebi; maTi daniSnulebaa gaakontrolos isruli 

eleqtroamZravis samive (plusovani, minusovani da saSualedo) mdebareoba; 

 isruli amZravis ganapira mdebareobaSi yofnis (isris SeWris ararsebeobis) 

makontrolebeli ВЗ rele; misi kontaqtebi marSrutebis dayenebisa da Sexsnis sqemebSi 

amowmebs damcavi isrebis mdebareobebsa da ugabarito pirapirebs; 

 Camketi З reles kontaqti; gamoiyeneba amuSavebis releebis ganrTvisaTvis, Tu 

mocemuli isari Sedis ukve gamzadebul marSrutSi; 

 isruli saliandago СП reles kontaqti; gamoiyeneba isarze moZravi Semadgenlobis 

arsebobisas misi gadayvanis SesaZleblobis gamosaricxavad; 

 isruli komutatori CK (ubani 1); gamoiyeneba centralizaciis postidan isris 

individualuri marTvisaTvis; 

 plusovani mmarTveli ПУ  da minusovani mmarTveli МУ  releTa kontaqtebi (ubani 

2); marSrutuli marTvis dros (rodesac marSrutis gasamzadeblad sadguris morige 

zemoqmedebs sawyis da saboloo samarSruto Rilakze); 

 madecentralizebeli Д, isruli mmarTveli СМУ da gamomricxavi МИ releTa 

kontaqtebi (ubani 3); gamoiyeneba adgilobriv marTvaze gadacemuli isris marTvisaTvis 

samanevro svetidan; 
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 damxmare (dasaplombi) BK Rilaki; gamoiyeneba isris yalbad dakavebis SemTxvevaSi 

isris gadasayvanad; 

nax.3.8.    eleqtroamZravis 
     marTvis orsadeniani sqema 
     mciregabarituli releuri  

    saelemento bazis gamoyenebiT 
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isruli eleqtroamZravis nebismieri (maT Soris zemoT moyvanili) sqemebi Sedgenisas 

iTvleba: 

1) isari imyofeba plusovan mdebareobaSi; 

2) isari Tavisufalia moZravi Semadgenlobisagan; 

3) isari ar monawileobs ukve gamzadebul arc erT marSrutSi. 

ganvixiloT 3.8 naxazze moyvanili sqemis muSaoba isris minusovan mdebareobaSi 

gadayvanisas.  

minus mdebareobaSi isris gadasayvanad unda SevabrunoT CK komutatori; usafrTxo 

moZraobis pirobebis (ix. paragrafi 6.2) dacvis SemTxvevaSi (rodesac SerTulia СП da З 

releTa frontuli kontaqtebi) SeirTveba НПС da ППС releebis Semcveli mmarTveli 

wredi. agznebis gragnilisaTvis marTvis organoebis mxridan kvebis xanmokled miwodebis 

uzrunvelsayofad pirvelad amoqmeddeba НПС rele (П-СК-МИ-ППС-d -НПС-З-СП-М), 

xolo Semdeg ППС rele (П- СК-МИ-НПС-ППС-З-СП-М). 

 ППС reles kontaqtebis gadarTvis Semdeg kvebis wyarodan ganirTveba НПС reles 

agznebis gragnili; Camovardnaze Seyovnebis gamo (Seyovnebas warmoSobs spilenZis masra 

da 50 mkf tevadobiani kondensatori) НПС reles kontaqtebi drois garkveuli 

monakveTis ganmavlobaSi darCeba SerTuli; drois es monakveTi sakmarisia: 

 mareversirebeli P reles asamoqmedeblad (РП-ППС-НПС-Л1-Р-Л2-НПС-ППС-НПС-

РМ); 

 muSa wredis SesarTvelad; 

 Zravas gragnilebSi denis im donemde gasazrdelad, romelic sakmarisia denuri (1-3) 
gragniliT НПС reles Ruzas mizidul mdebareobaSi SesanarCuneblad (РП-ППС-НПС-

Л1-Р-41-42АП-МСП-БК-Л2-НПС-ППС-НПС-РМ). 
isris gadayvanis damTavrebisas avtogadamrTvelis muSa 41-42 kontaqtebiT gaiTiSeba 

muSa wredi da НПС rele ganrTavs frontul kontaqtebs. kalamsa da CarCo relss 

Soris ucxo sxeulis Cavardnis an raime sxva mizezis gamo Tu kalami ver gadadis 

ganapira mdebareobaSi, maSin avtogadamrTvelis 41-42 kontaqtebi ar gaiTiSeba da 

eleqtroZrava daiwyebs friqciaze muSaobas. sawyis mdebareobaSi isris dasabruneblad 

ukan unda movabrunoT isruli komutatori. am dros ППС rele gadarTavs kontaqtebs 

da Secvlis xazur sadenebze modebuli Zabvis polarobas. amoqmeddeba mareversirebeli P 

rele da isris gadayvanis dawyebisas SerTuli avtogadamrTvelis 11-12 kontaqtebiT 

kvebas miiRebs Zravas agznebis sxva gragnili, rac gamoiwvevs Zravas reversirebas. 

sakontrolo OK rele xazur sadenebs uerTdeba НПС reles kontaqtebiT; amiT 

uzrunvelyofilia isris gadayvanis dawyebamde yvela sakontrolo reles amorTva; isini 

CairTveba isris gadayvanis damTavrebis Semdeg. OK muSaobs ventilis mier (ventilad 

gamoiyeneba selsinuri sveti an diodi) 170 volti Zabvis mqone cvladi denis gamarTvis 

Sedegad miRebuli denis mudmivi mdgeneliT; ventils gasamarTi cvladi deni miewodeba 

wrediT, romelic Seicavs avtogadamrTvelis (isris plusovan mdebareobaSi yofnisas 21-
22 da 23-24, xolo minusovan mdebareobaSi yofnisas 31-32 da 33-34) kontaqtebs.  

sakontrolo wredi ikvebeba maizolirebeli CKT transformatoriT, romlis meoreul 

gragnilze mierTebulia C kondensatori da damcveli Rd rezistori. C kondensatori 

gamoricxavs dabali Sinagani winaRobis mqone CKT transformatorSi  mudmivi mdgenelis 

gavlas; amiT maRldeba erTnaxevarperiodiani gamarTvis mqk.  OK reles gragnilebSi 

gamavali denis mimarTuleba damokidebulia avtogadamrTvelis kontaqtebis mdebareobaze, 

romlebic isris mdebareobis mixedviT aerTebs ventilis sakontrolo wredis sqemasTan. 

ventilis mimdevrobiT CarTulia 1000 omi winaaRobiani rezistori; igi isruli 

Zravas amuSavebis periodSi, rodesac Zabva modebulia ara marto P releze, aramed 

masTan paralelurad CarTul ventilzec, gamoricxavs ventilis garRvevas da muSa 

batareis mokled SerTvas. garda amisa, amave periodSi 1000 omi winaRobiani rezistori 
gamoricxavs ventilis meSveobiT amuSavebis НПС reles xangrZliv blokirebas; es 

ukanaskneli SeiZleba maSin moxdes, Tu ar amoqmeddeba mareversirebeli P rele 

(magaliTad, Ruzas gaWedvis gamo) da muSa wredidan ar ganrTavs НПС reles. am 

SemTxvevaSi 1000 omi winaRobiani rezistori НПС reles Semakavebel 1-3 gragnilSi  
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gamaval dens Seamcirebs 0,24-0,2 amperamde, ris Sedegadac rele dauSvebs Ruzas. amiT 

gamoiricxeba Semadgenlobis qveS isris gadayvanis SesaZlebloba aramarSrutizebuli 

gadaadgilebis dros, rodesac Zabvis qveS myofi P rele SeiZleba ryevebis gamo 

amuSavdes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.9. Sewyvilebuli isrebis marTvis sqema 

 

sapasuxismgeblo sqemebSi dayenebulia sakontrolo ПК da МК releebi; maTi CarTvis 

sqemaSi mowmdeba sakontrolo ОК da amuSavebis  ППС releTa kontaqtebis mdebareobaTa 

Sesabamisoba; es gamoricxavs OK reles polarizebuli Ruzas aumoqmedeblobis dros 

yalbi kontrolis warmoSobas.  oRond es dacva mxolod im SemTxvevaSia efeqturi, Tu 

jer amoqmeddeba НПС rele da Semdeg ППС rele. winaaRmdeg SemTxvevaSi SeiZleba 

warmoiSvas Semdegi situacia: 

 sadguris morige Caatarebs isris gadayvanisaTvis saWiro manipulaciebs; 
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 ОК reles Ruzis gaWedvis gamo igi ver miiRebs informacias isris saTanado 

mdebareobaSi namdvilad gadasvlis Sesaxeb; 

 mocemul situaciaSi sadguris morige valdebulia isari daabrunos sawyis 

mdebareobaSi, risTvisac igi TiTs daaWers saTanado Rilaks;   

 НПС reles nacvlad pirvelad amoqmeddeba ППС rele; igi  Tavis polarizebul 

Ruzas OK reles amoqmedebamde  gadarTavs da Sekravs sakontrolo wreds; amis Sedegad 

xanmokled  warmoiSveba isris mdebareobis Sesaxeb yalbi informacia (e.i. isris 

mdebareobis yalbi kontroli); 

 gamoricxuli ar aris, rom mocemul momentSi uwesivro mdgomareobaSi iyos НПС 

reles neitraluri sistema; es gamoiwvevs ara marto xanmokle, aramed xangrZlivi yalbi 

kontrolis warmoSobas.      

isris amuSavebis dros P reles gadatvirTvisagan icavs mis mimdevrobiT CarTuli 

12000 omiani winaRobis rezistori. Rз rezistori zRudavs sakontrolo wredis mokled 

SerTvis densa da gardamavali procesebis dens; gardamavali procesebi warmoiSveba  

saSualedo mdebareobaSi isris yofnisas, rodesac amorTulia amuSavebis releebi. diodi 

gamoricxavs  500 mkf tevadobiani kondensatoris ganmuxtvas ППС reles gragnilze. 

                    

          zemoT ganxiluli sqema gaangariSebulia rogorc  erTmagi, aseve Sewyvile-            

          buli isrebis marTvisaTvis. aparaturisa da kabelis xarjebis ekonomiis 

mizniT sqemiT SesaZlebelia Sewyvilebuli isrebis mimdevrobiT gadayvana; am dros orive 

isrisaTvis erTidaigive xazuri sadenebi gamoiyeneba. amuSavebis releebis amoqmedebis 

Semdeg jer gadaiyvaneba centralizaciis postTan axlos mdebare  isari, romelTanac 

dayenebulia mareversirebeli rele; misi gadayvanis Semdeg avtogadamrTvelia kontaqtebiT 

SeirTveba meore isris Zravas wredi (nax.3.9).  
sakontrolo da amuSavebis releTa kontaqtebis mdebareobaTa Sesabamisobis   

makontrolebeli ПК da МК releebis garda TiToeuli Sewyvilebuli isrisaTvis C 

blokSi dayenebulia ВЗ rele; mis wredSi mowmdeba damcavi isrebi da ugabarito 

pirapirebi. magaliTad, radgan ugabaritoebia rogorc 1 da 5 isrebs Soris arsebuli, 

aseve 9СП seqciis warmomqmneli erT-erTi pirapiri, amitom iseTi marSrutis 

gamzadebisas, romelSic Sewyvilebuli 5/9 isari minusovan mdebareobaSia (ix.nax.3.9), 
saWiroa:  

1) isari 1 gadavyvanili iqnas plusovan mdebareobaSi (misi aseTi mdebareobis dros 

xdeba gasamzadebeli marSrutis dacva, amitom mas damcveli isari ewodeba; 
2) gakontroldes 9СП seqciis Tavisufleba. 

Yyvela am pirobis Sesrulebas amowmebs me-5 isris 5С blokSi arsebuli ВЗ rele. 

    isruli eleqtroamZravis ganxilul orsadenian sqemas gaaCnia garkveuli saxis 

saeqspluatacio naklovanebebi. magaliTad, masSi SeiZleba warmoiSvas yalbi kontroli 

xazuri sadenebis arasworad mierTebisas (arevisas); garda amisa, amuSavebis blokSi 

arsebuli sqemis sakontrolo wredze modebulia maRali Zabva; amis gamo Zravas 

koleqtorze gamarTvis procesis warmoSobisas OK rele yalbi amoqmedebisagan  

arasakmarisadaa daculi yalbi amoqmedebisagan. dacvis realizeba SeuZlebelia imis gamo, 

rom mciregabarituli НПС rele SeiZleba amoqmeddes sakuTari zurguli kontaqtiT. 

amitom sakontrolo wredis mqk-is asamaRleblad mizanSewonilia yvela xelsawyos 

parametris optimizireba.  

kabelis ekonomiisaTvis  SeiZleba daSorebuli isrebis jgufis eleqtroamZravebis 

marTvis sqemis muSa wredebisaTvis gamoiyeneba magistraluri kveba.  
sqema, garda mudmivi denis eleqtroamZravebisa, SeiZleba gamoviyenoT cvladi denis 

eleqtroamZravebisaTvisac; am SemTxvevaSi P reles Semakavebeli gragnili Zalovani 

diodebisagan agebul bogirSi, an fazebis makontrolebel mowyobilobaSi CavrToT. 
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3.5 cvladi denis isruli eleqtroamZravebis  

marTvis sqemebis agebis principebi 

                            

            isruli eleqtroamZravebisadmi wayenebuli saeqspluatacio saimedoobis            

         moTxovnebs yvelaze metad akmayofilebs mokled SerTuli rotoriani 
asinqronuli Zravebis mqone amZravebi; maTi Rirsebaa is, rom aRniSnuli Zrava 

ukontaqtoa da misi muSa wredis komutacia ar warmoSobs maRal gardamaval denebsa da 

Zabvebs. naklad SeiZleba CaiTvalos is garemoeba, rom maTi marTvis sqemebi mudmivi 

Zraviani amZravebis marTvis sqemasTan SedarebiT moiTxovs kabelisa da aparaturis ufro 

met xarjs. 

teqnikur-ekonomikuri maCveneblebisa da muSaobis algoriTmis mixedviT zemoT 

ganxilul orsadenian sqemasTan yvelaze axloa cvladi denis eleqtroamZravebis marTvis 
samsadeniani sqema, romelSic gamoiyeneba adgilobrivi reversireba (nax.3.10,a). 

sqemis muSa da sakontrolo wredebi (ix. nax.3.10,a) Seicavs: 

 fazaTmakontrolebel ФК reles (muSa deniT amuSavebis НПС reles 

blokirebisaTvis); 

 isris mdebareobis kontrolis K kvanZs; 

 fazaTmgrZnobiare mareversirebel ФЧ reles; 

 isruli СП amZravis ag avtogadamrTvels; 

 samfaziani Zabvis С1Ф – С3Ф wyaros. 
sakabelo xazebis angariSi gviCvenebs, rom dublirebis gareSe did manZilze marTvis 

SesaZleblobis gamo mocemuli sqema zRvrulad ekonomiuri orZafiani sqemis donezea. 

samagierod igi ramdenadme meti raodenobis aparaturas Seicavs da, garda amisa, masSi 

gamoyenebul mareversirebel reles gaaCnia Ria sakontaqto sistema, rac aferxebs mis 

farTod gamoyenebas.  

SeiZleba samsadeniani sqema avagoT mareversirebeli reles gareSe (e.i. gamoviyenoT 

centraluri reversireba). aseT sqemaSi muSa da sakontrolo wredebis SesaTavseblad 

gamoiyeneba erT-erT saxazo sadenSi CarTuli Zalovani  diodi (nax. 3.10,b). amave 

miznisaTvis SeiZleba aseve gamoviyenoT kondensatorebis sami C1, C2, C3 batarea, 

romlebic gamoricxavs sakontrolo denis mudmivi mdgenelis gavlas Zravas gragnilSi 

da muSa denis asimetrias (nax. 3.10,g). pirveli sqema ganapira mdebareobebidan amZravis 
amuSavebisas ver uzrunvelyofs Zravas lilvze nominaluri mabruni momentis warmoqmnas, 

radgan am dros xdeba d diodiT gamarTuli muSa denis mudmivi mdgeneliT samive 

gragnilis Semagniteba. Mmeore sqema Seicavs didi raodenobis paralelur SeerTebebs da 

amis Sedegad muSa da sakontrolo wredebiT gaukontrolebel kondensatorebs.  

orive sqemisaTvis damaxasiaTebelia Semdegi: 

 TiToeuli isrisaTvis unda iyos pirveli klasis taimeri, romelic isris 

normalurad gadayvanisaTvis saWiro drois gasvlis Semdeg gawyvets muSa wreds 

(winaaRmdeg SemTxvevaSi sakontrolo wredis uwesivrobisas SeuZlebeli iqneba isris 

gadayvanis damTavrebis Semdeg amZravis gaCereba); 

 mareversirebeli organos ararsebobis gamo SeuZlebelia Sewyvilebuli isrebis 

mimdevrobiTi gadayvana, ris gamoc aseTi isrebis marTvisas kabelis xarji ormagdeba; 

 eleqtroamZravis blok-kontaqtis ganrTvisas uzrunvelyofili unda iyos 

sakontrolo wredis uwyveti muSaoba, radgan sakontrolo deni gadis Zravas gragnilSi. 

centraluri reversirebiani sqemisaTvis meoTxe sadenis damateba (nax.3.10,d) amcirebs 
aparaturul siWarbes, radgan martivdeba muSa da sakontrolo wredebis SeTavsebis 

problema, magram am SemTxvevaSi orsadenian sqemasTan SedarebiT 30-35%-iT izrdeba 

kabelis xarji. 
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nax. 3.10. cvladi denis isruli eleqtroamZravis marTvis principuli sqemebi [21] 
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            cvladi denis isruli eleqtroamZravis marTvis centraluri rever-             
        sirebiani xuTsadeniani sqemisaTvis (nax.3.11) SegviZlia vTqvaT, rom: 

1) aparaturuli xarjiT orsadeniani sqemis (ix. nax.3.8) tolfasia;  

2) SeuZlia Sewyvilebuli isrebis rogorc paraleluri, aseve mimdevrobiTi gadayvana;  

3) kabelis xarjis mixedviT oTxsadeniani sqemis  (ix. nax.3.10,d) analoguria; 

4) isris TiToeuli mdebareobis gasakontroleblad sadenebis or-ori wyvilis 

gamoyenebis gamo sakontrolo wredi maqsimaluradaa daculi yalbi amoqmedebisagan, 

kerZod: 

 xazuri sadenebis an sakontrolo diodis SecdomiT SeerTebisas (arevisas) ar 

warmoiSveba isris yalbi kontroli; 

 gamoricxulia sakontrolo reles polarizebuli kontaqtis gadaurTveloba da a.S. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.3.11. cvladi denis isruli eleqtroamZravis marTvis xuTsadeniani sqema 
 
5) muSaobis algoriTmi zemoT ganxiluli mudmivi denis isruli eleqtroamZravis 

orsadeniani sqemis muSaobis algoriTmis analoguria; amuSavebis ППС reles amoqmedebis 

Semdeg HПС reles mablokirebeli Zabva miewodeba fazaTa sakontrolebeli 

mowyobilobisagan; es ukanaskneli Sedgeba denis sami mciregabaritiani (tr.1÷tr.3) 

transformatorisa da gammarTveli bogirisagan. transformatorebi isea gaangariSebuli, 

rom maT denur gragnilebSi 0,8 amperisa da ufro meti sididis cvladi denis gavlisas 

xdeba magnitogamtaris gajereba; transforrmatorebis magnitogamtarebis gajerebis gamo 

misi magnituri nakadebi arasinusoiduria da ZiriTadad Seicavs mesame rigis harmonikebs; 

ufro maRali rigis kenti harmonikuli mdgenelebis amplitudebi umniSvneloa da 

fazaTmakontrolebel mowyobilobaze arsebiT zegavlenas ver axdens. am dros meoreul 

gragnilebSic inducirdeba ZiriTadi da mesame harmonikebis Semcveli e.m. Zala. fazebiT 

Tanmxvdeni mesame harmonikebi iZleva Zabvas U
(3)

 = eA3 + eB3 +eC3 = 3e3; es Zabva gammarTvelis 
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diodebiT ewodeba HПС reles maRalomian gragnils. erT-erTi fazis gawyvetisas 

transformatoris meoreuli gragnilebi mimdevrobiT SeerTebulebi aRmoCndeba da 

fazaTmakontrolebeli mowyobilobis gamosasvlel momWerebze Zabvebis jami nulis toli 

iqneba (nax.3.12); maSasadame, fazaTa sakontrolo mowyobiloba akontrolebs fazur 
gawyvetas. 

 
 
 
 

        
momavalSi sasurvelia amaRldes cvladi denis isruli eleqtroamZravebis marTvis 

sqemebis saimedooba da Semcirdes maTi momsaxurebis xarjebi; asamaRlebelia yalbi 

amoqmedebisagan sakontrolo wredis daculoba; perspeqtulia ukontaqto an didi 

resursis mqone kontaqturi komutatorebis gamoyeneba; 

 

 
3.6. isruli eleqtroamZravebis marTvis 

sazRvargareTuli sqemebis mimoxilva 

                            

           ucxoeTis mowinave (germania, iaponia, aSS, safrangeTi da a.S.) qveynebis             
          rkinigzebze gamoiyeneba rogorc mudmivi, aseve cvladi denis isruli 

eleqtroamZravebi; aRniSnuli amZravebis samarTavad damuSavebulia mmarTveli, muSa da 

sakontrolo wredebis Semcveli releuri (kontaqturi) sqemebi. sakontrolo wredebi 

droSi uwyvetad akontrolebs isris samive (plusovan, minusovan da saSualedo) 

mdebareobas da saTanado informaciebs gadascems rogorc pult-tabloze, aseve 

eleqtruli centralizaciis sistemis calkeul sqemebSi; mmarTveli da muSa wredebi 

 1 

nax. 3.12 fazaTa sakontrolo sqemis  

      muSaobis droiTi diagrama 
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funqcionirebs mxolod isris gadayvanis periodSi. samive wreds waeyeneba Cven mier 

zemoT formulirebuli saeqspluatacio-teqnikuri moTxovnebi. zogadad, isruli 

eleqtroamZravebis marTvis sazRvargareTuli sqemebis agebisa da funqcionirebis 

principebi zemoT ganxiluli sqemebis analogiuri principebis msgavsia. isini 

erTmaneTisagan gansxvavdeba mxolod teqnikuri gadawyvetebiTa da gamoyenebuli 

saelemento baziT. 

                            

           germaniaSi gamoyenebuli cvladi denis isruli eleqtroamZravis  marTvis    

         sqemis mier (nax.3.13) samfaziani asinqronuli Zrava asimetriulad 

amoqmeddeba (ori faza – 0) SemdgomSi avtogadamrTvelis kontaqtebiT misi gragnilebis 

varskvlaviseburad SeerTebiT. isris gadayvanis damTavrebis Semdeg gragnilebi nulovan 

wertilSi gaiTiSeba da fazebis makontrolebeli reles kontaqtebiT amoirTveba 

amuSavebis WSU rele. isris SeWrisas amoqmeddeba  WUS rele da gamoricxavs isruli 

eleqtroamZravis marTvis SesaZleblobas. sakontrolo wredad gamoiyeneba mudmivi denis 
sqemuri arCeviani wredi;  igi Seicavs isrebis mdebareobis makontrolebel or – WUL 

da WUR – releebsa da dabali winaRobis mqone SeWris WUS reles; es ukanaskneli 

centraluri postidan ikvebeba isruli eleqtroamZravis gragnilis Semcveli wrediT. 
muSa wredze modebulia kvebis maRali (380 voltis toli) Zabva; amis Sedegad 

centralizaciis postidan mniSvnelovani manZiliT daSorebuli isrebis marTvisas saWiro 

ar aris sakabelo ZarRvebis kveTebis gazrda. 

sqema araa gaTvaliswinebuli Sewyvilebuli isrebis marTvisaTvis. gamoiyeneba 

avtogadamrTvelis kontaqtebiT sakontrolo wredis erTpolusovani ganrTva; amis gamo 

isris  saSualedo mdebareobaSi yofnis dros arsebobs yalbi kontrolis warmoSobis  

saSiSroeba, Tu dagrovda arakontrolirebadi dazianebebi. 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.13. cvladi denis isruli amZravis marTvis sqema (germania) 
                                

               iaponiaSi gamoyenebuli mudmivi denis isruli eleqtroamZravis marTvis sqe- 

              maSi (nax.4.14) muSa da sakontrolo wredebi magistralurad ikvebeba. ma- 

reversirebeli R rele uSualod amZravSia moTavsebuli. mudmivi denis eleqtul Zravas 

aqvs agznebis erTi gragnili; normalurad Zrava saxazo sadenebidan orpolusuradaa 

ganrTuli. sqemas amuSavebis erTi kompleqtiT SeuZlia ori da meti isris mimdevrobiTi 

gadayvana. sakontrolo wredad gamoiyeneba mudmivi denis polaruli arCeviani wredi.  
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sqema Seicavs mcire raodenobis elementebs, martivia, magram gaaCnia didi raodenobis 

sadenebi. mis naklad iTvleba magistraluri kvebis gamoyenebac. 

 

 

                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 3.14. mudmivi denis isruli amZravis marTvis sqema (iaponia) 

                                

                 aSS-Si gamoyenebuli mudmivi denis isruli eleqtroamZravis marTvis erT-                   

                -erTi sqema (nax.3.15) Seicavs mudmivi denis samsadenian muSa wreds; igi 
ikvebeba centraluri postidan da SeTavsebulia cvladi denis fazuri amorCevis mqone 
sakontrolo wredTan. reversireba xdeba specialuri R da N releebiT, romelTa 

amoqmedeba iwvevs avtogadamrTvelis 3-4 an 5-6 kontaqtebis SerTvas. muSa kontaqtebi 
SeiZleba gadairTos eleqtroamZravis sakontrolo saxazaviTa da mareversirebeli 

releTi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.15.  mudmivi denis isruli amZravis marTvis sqema (aSS) 
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               safrangeTSi gavrcelebuli cvladi denis isruli eleqtroamZravis mar-                   

                 Tvis oTxsadenian sqemaSi (nax.3.16) samfaziani asinqronuli Zravisa da380 
voltis toli kvebis Zabvis gamoyeneba centralizaciis postidan 3 kilometramde 
manZiliT daSorebuli amZravebis marTvis saSualebas iZleva. Zravis wredSi 

avtogadamrTvelis kontaqtebi ar aris gamoyenebuli; sqemis muSa da sakontrolo 

wredebi Camohgavs sabWoTa kavSiris zogierT maxarisxebel sadgurSi 1950 wlidan 
gamoyenebuli sqemis xazur nawils. isris gadayvanis damTavrebis Semdeg Zrava drois 

SeyovnebiT amoirTveba. sqemaSi gamoiyeneba ventiluri tipis sakontrolo wredi; 
gamarTuli denis stabilizaciisa da gamarTvis mqk-s asamaRleblad, agreTve gamarTuli 

denis cvladi mdgenelis zemoqmedebiT gamowveuli vibraciisagan  sakontrolo reles 

dasacavad, igi Seicavs specialur tiristor-tranzistorul sqemas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                     

 

 

 

 

 

 

 

 

nax. 3.16.  cvladi denis isruli amZravis marTvis sqema (safrangeTi) 
 

3.7. maRalCqarosnul magistralebze isruli 

eleqtroamZravebis gamoyenebis Taviseburebebi 

                            

           1830 wlis Semodgomaze gaxsnil liverpul-manCesteris rkinigzis-    
        saTvis jorj stefensonis mier damuSavebuli orTqmaval “raketis” 

teqnikuri siCqare iyo 45 km/sT, xolo 16 toniani Semadgenloba SeeZlo 16 km/sT 
siCqariT gadaeadgilebina.  gasuli saukunis Sua wlebSi MAmatarebelTa moZraobis 

siCqareebma 80-120 km/sT-s miaRwia da dRis wesrigSi dadga maTi Semdgomi amaRlebis 

problema. 
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1964 wels iaponuri kompaniis Japan Railways-is mier osaka-tokios monakveTze 

agebuli iqna rkinigza, romelzedac samgzavro matarebelTa moZraobis siCqarem 250 

km/sT-s gadaaWarba. sarkinigzo magistrals, romelzedac matarebelTa moZraobis siCqare 

udris an aRemateba 250 km/sT-s, maRalCqarosnuli magistrali ewodeba.  
germaniaSi  maRalCqarosnuli sarkinigzo qseli ZiriTadad daamuSava kompaniam 

Deutsche Ban. Cqarosnuli matareblebis Tanamedrove Taoba ki Seiqmna Siemens AG da 

Bombardir kompaniebisagan warmoSobil konsorciumSi. aq konstruirebuli ICE tipis 

matareblebi maTTvis specialurad agebul sarkinigzo ubanze 320 km/sT-is toli 

siCqariT moZraoben. qselis standartul ubnebze aRniSnul matarebelTa siCqarea 160 
km/sT.  

safrangeTSi maRalCqarosnuli eleqtromatareblebi daamuSava kompania GES- Alsthom-

ma da nacionalurma frangulma operatorma SNCF. amerikuli maRalCqarosnuli 

matareblebi ekuTvnis firmas Amtrak-s; misi maqsimaluri siCqarea 150 mili/sT (240 
km/sT). 

ruseTSi moskovsa da sankt-peterburgs Soris arsebul magistralze germanuli firma 

Siemens-is mier damuSavebuli maRalCqarosnuli matarebel Сапсан-is  maqsimaluri 

siCqare 250 km/sT-mdea SezRuduli, gzis  umetes nawilze ki igi 200 km/sT siCqariT 
moZraobs.  

2012 wlis 26 dekembers CineTis rkinigzis pekin-guanCJous monakveTze gaixsna 

msoflioSi yvelaze grZeli (2200 km) maRalCqarosnuli rkinigza, romelzec matarebeli 

300 km/sT siCqares anviTarebs.      

3.1 cxrilSi CamoTvlilia msoflios sxvadasxva qveynebSi arsebuli yvela moqmedi, 

mSenebare da dagegmvis stadiaSi myofi maRalCqarosnuli magistralebi (2011 wlis 1 
ianvris mdgomareobiT). 

                               cxrili 3.1 maRalCqarosnuli magistralebi 

 
q v e y a n a 

moqmedi xazis 
sigrZe,  

km 

mSenebare xazis 
sigrZe, 

km 

dagegmvis stadi- 
aze arsebuli 
xazebi, km 

i a p o n i a  2534 508 583 

G g e r m a n i a 1285 378 670 

s a f r a n g e T i 1896 210 2616 

E e s p a n e T i  2056 1767 1702 

C i n e T i  4175 6058 2901 

a S S 362 --  

T u r q e T i  235 510 1679 

B b e l g i a  209 -- -- 

Ddidi britaneTi 113 -- 204 

t a i v a n i  345 -- -- 

niderlandebi 120 -- -- 

i t a l i a  923 -- 395 

B S v e i c a r i a  35 72 -- 

Kkoreis respublika 412 -- -- 

Mm a r o k o -- 200 480 

                            

          maRalCqarosnul magistralebze gamoiyeneba moqnili kalmebiani grZeli is- 

         ruli gadamyvanebi, romelTa jvaredebis markebi 1/18-dan 1/42-mde farglebSia 

moTavsebuli. maT gaaCnia moZravi Semadgenlobis Tvlebis rwevis uwyveti upirapiro 

zedapiris warmomqmneli mbrunavi an moZravi gularebi; amis Sedegad mTavar liandagebze 

dasaSvebia 350 km/sT-mde, xolo gverdiT liandagebze – 200 km/sT-mde siCqariT moZraoba. 
aseTi isrebis moqniloba imdenad didia, rom CarCo relsebsa da sabjen WanWik-

zesadebebTan mTel sigrZeze kalmis wanaTlis mWidrod mibjenis uzrunvelyofisaTvis 

aucilebelia gamoviyenoT damatebiTi gadamyvani da makontrolebeli mowyobilobebi, 

romelTa raodenoba izrdeba kalmis sigrZis gazrdis kvalobaze; makontrolebel 

mowyobilobebad SeiZleba gamoviyenoT avtonomiuri eleqtroamZravebi da ZiriTadi 

gadamyvani mowyobilobebi, romelTa moZraoba sxvadasxva berketul-saxsrovani 

meqanizmebiT (bsm-ebiT) imarTeba. 

 2 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BF%D1%81%D0%B0%D0%BD_(%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BF%D0%BE%D0%B5%D0%B7%D0%B4)
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           arsebobs moqnil isrebze makontrolebeli mowyobilobebiani isruli el-           

         eqtroamZravebis dayenebis sxvadasxva sqemebi;  aRniSnuli sqemebis 

struqtura damokidebulia: 

 isruli gadamyvanis jvaredis markaze; 

 gadasayvani mrudis radiusis mniSvnelobaz; 

 isruli kalmis sigrZeze. 

moqnil isrebze makontrolebeli mowyobilobebiani isruli eleqtroamZravebis 

dayenebis sqema, rodesac gvaqvs 1/18,5-mde markiani jvaredis mqone isruli gadamyvani da 

gadasayvani mrudis radiusi 1200 metris tolia, moyvanilia 3.17 naxazze [26]; igi 

Seicavs:  

 or isrul ieam1 da ieam2 eleqtrogadamyvans; 

 isruli kalmis oTx-xuT gare Camkets (gC–s); 

 erT damatebiT makontrolebel km mowyobilobas. 

zemoT ganxiluli isrebi gaTvlilia gverdiT liandagze 200 km/sT-mde siCqariT 

moZraobisaTvis.  

mocemul da qvemoT moyvanil sxva naxazebze abreviatura kw aRniSnavs sakontrolo 

wevas, xolo abreviatura mw – muSa wevas. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.17. moqnil isrebze makontrolebeli mowyobilobebiani 

 eleqtroamZravebis dayenebis sqema 

 

1/42 markis jvaredis mqone isruli gadamyvanis gamoyenebis SemTxvevaSi, rodesac 

maqsimaluria isruli gadamyvanis sigrZe (igi 50 metrs aRwevs), aucilebeli xdeba 

gamoviyenoT sami ieam1- ieam3 eleqtroamZravi, TerTmeti gare gC Camketi 

(romelTaganac rva dayenebulia isarze, xolo sami – jvaredze) da oTxi 

makontrolebeli km mowyobiloba.  

msoflios sxvadasxva qveyanaSi arsebul maRalCqarosnul magistralebze gamoiyeneba 

grZeli (zogjer 50 metrze meti sigrZis) kalmebiani moqnili isrebi. aseT SemTxvevebSi 

isris gadayvanisas aucilebelia gakontroldes saangariSo traeqtoriaze kalmebis 

faqtiuri gadaadgileba. aRniSnul amocanas asrulebs isruli gadamyvanis garkveul 

wertilebSi dayenebuli makontrolebeli km mowyobilobebi (kontrolerebi). 

gare gC Camketebis damaxasiaTebel naklovanebaTa gamomwvevi mizezia is garemoeba, rom 

maTi Camketi kvanZebi da sxva moZravi nawilebi relsebis Ziris donezea ganTavsebuli; 

amis gamo mkacri moTxovnebi waeyeneba maT momsaxurebas.  garda amisa, muSaobis procesSi 

cvdeba sakontaqto Camketi zedapirebi, ris Sedegadac icvleba kalamsa da CarCo relss 

Soris adre dayenebuli RreCos zomebi. saqarTvelos rkinigzaze meore msoflio omis 

Semdgom wlebSi saxsrovan-berketuli gare Camketebis (3900 tipis amZravTan erTad) 

 3 

kw mw 

gC gC gC 

km 

ieam1 

ieam2 

kw mw 

gC gC 
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eqspluataciis gamocda warumatebeli aRmoCnda; kvanZebis daWuWyianebisa da Seyinvis gamo 

isini xSirad ziandeboda, ris gamoc amoRebuli iqna eqspluataciidan.  

                            

         momsaxurebis TvalsazrisiT aSkara upiratesoba gaaCniaT Siga Camketebs; isi-             
       ni ganTavsebulia isruli eleqtroamZravebis korpusebSi, ris gamoc naklebad 

WuWyiandeba, naklebad ganicdis atmosferuli zegavlenebs, advilia maTi momsaxureba da 

a.S. aRniSnulidan gamomdinare sasurvelia maRalCqarosnul magistralebze gamoviyenoT 

Siga Camketebiani isruli eleqtroamZravebi. aseTi amZravebiani sqema 3.18 naxazzea 
naCvenebi [26].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.18 maRalCqarosnul magistralebze Siga Camketebiani 

 eleqtroamZravebis gamoyenebis sqema 

   
mocemul SemTxvevaSi kalamTSoris sivrceSi an TiToeul kalamze ganTavsebulia 

hermetizebuli mciregabarituli xraxnuli Camket-amZravebi (Cam-ebi), romlebic Seicavs 

mudmivi denis sinqronulad momuSave ukoleqtoro eleqtroamZravebsa da ukontaqto 

makontrolebel avtogadamrTvelebs. aseTi isruli eleqtroamZravebi muSaobs 

eleqtronuli ek komutatoriT dasaxuli gansazRvruli programis Sesabamisad. 

ganxiluli sqemis gamoyeneba SeiZleba orliandagian ubnebze arsebuli 1/18 da 1/22 
markiani jvaredebis mqone isruli gadamyvanebisaTvis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.19. berketul-saxsrovani meqanizmebiani  

eleqtroamZravebis dayenebis sqema 
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orliandagiani magistralis Cqarosnul ubnebze SeiZleba davayenoT specialuri 

berketuli mowyobilobebiTa da wevebis sistemebiT aRWurvili ori eleqtroamZravi (nax. 
3.19 [26]): pirveli ieam1 eleqtroamZravi – isarze, xolo meore ieam2 

eleqtroamZravi - gorvis uwyveti zedapiris mqone jvaredze (markebi 1/11 an 1/18). 
berketuli mowyobilobebisa da wevebis sistemebis saSualebiT uzrunvelyofilia 

kalmebisa da jvaredebis gularebis mTel sigrZeze gadaadgileba da Caketva. mocemul 

SemTxvevaSi SeiZleba SevinarCunoT isruli kalmebis Siga Camketebi, romlebic isruli 

amZravebis korpusebSia moTavsebuli da amitom saimedodaa daculi WuWyisa da 

Tovlisagan. 

sxvadasxva konstruqciis gare Camketebi isrebs xistad ketavs da farTod gamoiyeneba 
sazRvargareT arsebul maRalCqarosnul magistralebze, vinaidan maRali siCqareebis 

dros kalmebi ganapira mdebareobebSi mTel sigrZeze saimedod unda iyvnen Sekavebuli. 

mraval qveyanaSi tradiciulad Caketvis aseTi xerxia gamoyenebuli ara marto 

Cqarosnul, arsmed araCqarosnul magistralebzec.  

Siga Camketebi moqnilad ketaven isrebs. saqarTvelos rkinigzaze dRemde tradiciulad 

aseTi Camketebi gamoiyeneboda. Siga Camketebis erT-erTi saxes warmoadgens muSta Camketi, 
romelic Cven zemoT ganvixileT (ix. nax. 2.8); axla yuradReba gare Camketebis 

konstruqciuli agebulebis Seswavlas davuTmoT.  

 

 

 
 

 

 

                            

          maRalCqarosnul magistralebze gamoyenebuli gare Camketebi konstruq-           
         ciuli agebulebis mixedviT iyofa solebian da kauWisebr Camketebad.  

ganvixiloT solebiani Camketis muSaobis principi, agreTve kalmebis gadayvanisa da 

Caketvis dros misi mdebareobis calkeuli fazebi (nax. 3.20 [26]). 
gamartivebuli saxiT aRniSnuli Camketi mowyobiloba Sedgeba TiToeuli CarCo 

relsze gare mxridan xistad mimagrebuli 1 da 5 korpusisagan, kalmebTan saxsrulad 

 5 

nax. 3.20 isris solebiani gare Camketi 
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dakavSirebul 2 da 3 solebisagan da amZrav 6-is SiberTan saxsrulad dakavSirebul weva 

4-sgan. 
I mdgomareobaSi 4 wevebi miWeril kalams dacul mdgomareobaSi akavebs 2  soliT. 

Camketi Zalva uzrunvelyofilia 1 korpusis A da wevis B zedapirebs Soris CaWerili 

solis TavakiT. soli 3 masTan dakavSirebul kalams wevis amonaWerSi moTavsebuli 

TavakiT CarCo relsidan saWiro manZilze akavebs.  

isris gadayvanisas Siberis winsvliT moZraobas imeorebs weva; es moZraoba sol 3-iT 
gadaecema CarCo relsidan gaweul kalams, romelic CarCo relsis mimarTulebiT 

amoZravdeba. am dros miWerili kalami Caketili darCeba manam, sanam weva C=49 mm-is tol 

luftSi moZraobs.  

 

 

 
 

 

 

 

wevis Semdgomi gadaadgilebisas (II mdgomareoba) sol 2-s waitacebs wevis D kbili 

da gawyvets aRniSnuli solis Tavakis kavSirs  korpus 1-is A zedapirTan. orive kalami 

erTdrouli amoZravdeba; am erTdrouli svlis boloSi (III mdgomareoba) wevis 

amonaWeris wamyvani E zedapiri Tavaks amoagdebs wevis amonaWridan da mas daakavSirebs  

korpus 5-is Camket zedapir F-Tan. mTavrdeba adre CarCo relsidan gaweuli kalmis 

CarCo relsisaken gadaadgilebisa da masTan miWeris procesi. SemdgomSi (IV mdgomareoba) 
miWerili kalami unda Caiketos. Caketva xdeba C=49 mm-is tol luftze  weva 4-is 
damatebiTi gadaadgilebisas. am dros adre miWerili kalami gamoiweva CarCo relsidan. 

Camketis sruli svla (209+4-5 ) mm-is, xolo wevis svla 220 mm-is tolia.  

isris SeWris dros gogorwyvilebis moZraoba pirvelad gadaecema CarCo relsidan 

gaweul kalams da igi CarCo relsisaken amoZravdeba. kalami aamoZravebs  sol 3-s, 
romelic weva 4-isa da masTan dakavSirebul eleqtroamZravis Siberis gadaadgilebas 

gamoiwvevs; amZravis SesaWreli mowyobilobis winaaRobis daZlevis Semdeg Siberi 

nax. 3.21.  isris kauWisebri gare Camketi 
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daiwyebs wevis moZraobis gameorebas. C=49mm luftis Semdeg Seixsneba miWerili kalami, 

kalmebi erTdroulad amoZravdeba da maTi aseTi erToblivi svla gagrZeldeba manam, 

sanam adre gaweuli kalami CarCo relss ar miebjineba. amiT damTavrdeba SemWreli Zalis 

zemoqmedebiT gamowveuli amZravisa da Camketis moZravi detalebis moZraoba. soliani 

Camketis funqcionaluri detalebi da kvanZebi ar daimtvreva. isruli gadamyvanis 

jvaredze arsebuli soliani Camketis moqmedebis principi zemoT ganxilulis 

analoguiria.       

                           

           kauWisebri gare Camketis gamartivebuli struqturuli sqema 3.21 naxaz-           
         zea naCvenebi [26]. CarCo relsTan kalami miWerilia RerZ 5-is irgvliv 

arsebul vertikalur sibrtyeSi moqanave kauWi 3-iT. RerZi 5 moTavsebulia kalamze 

xistad mimagrebul korpis 7-Si. Camketi A zedapiris mdebareoba regulirdeba saSoriseb 

4-iT. korpusi 2 xistad magrdeba CarCo relsze. zambara 1-iT korpusi 2 CarCo relsis 

Zirzea mWidrod mikruli. korpus 2-is mimmarTvel zedapirebSi moZraobs amZravis 

SiberTan saxsrulad dakavSirebuli sakomando Tamasa 6.analogiuri mowyobilobaa 

damagrebuli gaweul kalamsa da mopirdapire CarCo relsze.  

sawyis momentSi Tamasa 6-is moZraoba kauW 3-iT gaweul kalams gadaecema. Tamasa 6-is 
mier B manZilis gavlis Semdeg kauWi mobrundeba RerZ 5-is irgvliv, rac Sexsnis 

miWeril kalams. am dros gaCndeba kontaqti kauWisa da Tamasas amonaWrebis D torsebs 

Soris da kalmebi erTdoulad amoZravdeba; maTi erTdrouli svlis bolos adre 

gaweuli kalmis kauWi aRniSnul kalams CarCo relsTan mikrul mdebareobaSi Caketavs. 

amis Semdeg Tamasas Semdgomi svla adre mikrul kalams damatebiT gawevs B manZilze. 

isris SeWris dros Camketi Tavidan icilebs kvanZebis damtvrevas. 

msoflios maRalCqarosnul magistralebze gamoiyeneba damreci isrebi, romelTa 

kalmebis sigrZeebi 50 metrze metia. amitom isris gadayvanisas wamoiWreba saangariSo 

traeqtoriiT kalmebis moZraobis gakontrolebis amocana. am amocanas asrulebs isruli 

gadamyvanis ramdenime wertilSi dayenebuli avtonomiuri makontrolebeli mowyobilobebi 

(kontrolerebi).   
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T  a  v  i     4 

sasadguro SuqniSnebis funqcionirebisa 

Dda marTvis safuZvlebi 

 

4.1. zogadi cnobebi 

                            

           sasadguro SuqniSnebi (SemdgomSi, ubralod, SuqniSnebi) gamoiyeneba meman- 
          qanisaTvis moZraobis siCqaris ganmsazRvreli brZanebebis vizualurad 

miwodebisaTvis. isini muSaoben naxevradavtomatur reJimSi.  
muSaobis naxevradavtomaturi reJimis dros SuqniSnis normalur mdgomareobad 

iTvleba masze amkrZalavi (samatareblo marSrutis dros – wiTeli, xolo samanevro 

marSrutis dros – lurji feris) Suqis naTeba. misi gaRebisaTvis operatorma (sadguris 

morigem) garkveuli manipulaciebi unda Caataros pult-tabloze. gaRebuli SuqniSani 

SeiZleba daixuros Semdegi sami SemTxvevis dros: 

1) rodesac matareblis pirveli (samatareblo marSrutis dros) an bolo     

(samanevro marSrutis dros) wyvilTvali gascdeba SuqniSans; 

2) rodesac marTvis romelime sqemaSi moxdeba mtyuneba an amovardna (sqemebSi 

momxdari dazianebebis Sedegad SuqniSnis daxurva gvatyobinebs momxdari faqtis Sesaxeb, 

e.i. xdeba nebismieri dazianebis gamomJRavneba. es warmoadgens saimedoobis amaRlebis erT-
erT xerxs. sqemas, romelic nebismieri dazianebis warmoSobisas gadadis aramuSa 

mdgomareobaSi da amis Sesaxeb gvaZlevs saTanado informacias, dazianebaTa gamomJRavnebis 
unaris mqone sqema ewodeba); 

 

mtyuneba ewodeba sqemaSi momxdar iseT dazianebas, romlis aRmisafxvrelad aucilebelia momsaxure 
personalis Careva; amovardna ki iseTi dazianebaa, romelic drois garkveuli periodis gavlis Semdeg 
TavisTavad aRmoifxvreba 

arsebobs saimedoobis amaRlebis ori xerxi; erT-erTi maTganis SemTxvevaSi xdeba dazianebis SeniRbva, 
xolo meore SemTxvevaSi – misi dauyovnebeli gamomJRavneba. pirvel SemTxvevaSi dazianebis warmoSobiT 
sistemis funqcionirebis algoriTmi ar irRveveva, magram saTanado indikacia gvatyobinebs, rom sistema 
funqcionirebs masSi momxdari dazianebis pirobebSi. saimedoobis amaRlebis aseTi xerxi gamoiyeneba im 
SemTxvevaSi, rodesac sistemis funqcionirebis Sewyveta iwvevs saxifaTo Sedegebs. igi gamoiyeneba, 
magaliTad, aviaciaSi; meore SemTxvevaSi nebismieri dazianebis warmoSobisTanave sistema gadadis aramuSa 
mdgomareobaSi da iZleva saTanado indikacias. igi gamoiyeneba im SemTxvevaSi, rodesac sistemis gaCereba 
iwvevs garkveul droiT danakargebs, magram araa saxifaTo arc adamianebis sicocxlisaTvis da arc 
materialuri saSualebis mTlianobisaTvis. 

saimedoobis asamaRleblad, garda nebismieri mtyunebis gamoamJRavnebis xerxisa, arsebobs garkveuli, 
vTqvaT d N (sadac N aris naturalur ricxvTa simravle) raodenobis mtyunebaTa SeniRbvis xerxic; am 
dros sastema agrZelebs Tavisi funqcionirebis normaluri algoriTmis Sesrulebas masSi d –s 121oil 
an naklebi raodenobis mtyunebis moxdenisas da amis Sesaxeb gvaZlevs saTanado informacias; igi 
mwyobridan gamodis mxolod d+1 mtyunebis moxdenis dros. aseTi xerxi gamoiyeneba, magaliTad saaviacio 
sistemebSi.    

  

 3) rodesac operatori (sadguris morige) gaRebuli SuqniSnis dasaxuravad pultzeD 

Tavad Caatarebs garkveul operaciebs. 

sasadguro SuqniSnebi SeiZleba gadaviyvanoT avtomatur reJimSi samuSaod Semdeg 

SemTxvevebSi: 

1) sadgurze Tu xdeba erTmaneTis miyolebiT ori an ramdenime   matareblis 

gauCereblad gatareba; 

2) metropolitenis sadgurebSi, sadac sasadguro mTavari liandagebi normalurad 

ganixileba sagadasarbeno liandagebis gagrZeleblebad (ar xdeba CixSi matareblis 

Seyvana, an Cixidan misi gamoyvana). 

muSaobis avtomaturi reJimis dros drois nebismier momentSi SuqniSnis mdgomareobas 
gansazRvravs am momentSi arsebuli realoba. kerZod, samniSna signalizaciis SemTxvevaSi 
masze enTeba: 

 wiTeli Suqi, Tu dakavebulia SuqniSnis Semdeg mdebare pirveli blok-ubani an 

moxda mtyuneba marTvis romelime sqemaSi; 
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 yviTeli Suqi, Tu Tavisufalia SuqniSnis Semdeg mdebare mxolod erTi blok-ubani; 

 mwvane Suqi, Tu Tavisufalia SuqniSnis Semdeg mdebare orze aranaklebi blok-ubani. 

oTxniSna signalizaciis  SemTxvevaSi masze enTeba: 

 wiTeli Suqi, Tu dakavebulia SuqniSnis Semdeg mdebare pirveli blok-ubani, an 

marTvis romelime sqemaSi warmoiSva dazianeba 

 erTi yviTeli Suqi, Tu Tavisufalia SuqniSnis Semdeg mdebare mxolod erTi blok-

ubani; 

 erTi yviTeli da erTi mwvane Suqi, Tu Tavisufalia SuqniSnis  Semdeg mdebare 

mxolod ori blok-ubani; 

 mwvane Suqi, Tu SuqniSnis Semdeg Tavisufalia SuqniSnis Semdeg mdebare samze 

aranaklebi blok-ubani. 

Anaxevradavtomatur reJimSi momuSave SuqniSnis  nebismieri mizeziT  daixureba, 

xolo avtomatur reJimSi momuSave SuqniSani Tu daixureba marTvis sqemaSi warmoSobili 

dazianebis Sedegad, misi xelaxla gaReba unda moxdes mxolod momsaxure personalis 

mier, e.i gamoiricxos maTi avtomaturi gaReba; daxuruli SuqniSnis avtomaturad 

xelaxla gaRebis gamoricxvas SuqniSnis gameorebissawinaRo moqmedeba ewodeba.  
                            

           sasadguro SuqniSnis naTurebis marTvis sqema SeiZleba avagoT rogorc            

         kontaqturi, aseve ukontaqto saelemento bazis gamoyenebiT. vinaidan 

aRniSuli sqema miekuTvneba yvelaze sapasuxismgeblo sqemaTa ricxvs, amitom misi agebis 

dros daculi unda iyos specialuri moTxovnebi.  

Cven ganvixilavT kontaqturi saelemento bazis gamoyenebiT sasadguro SuqniSnis 

naTurebis marTvis sqemis agebis zogad principebs; aseTi gadawyvetilebis mizezia Semdegi 

garemoebebi: 

1) saqarTvelos sarkinigzo sadgurebSi dRes gamoyenebuli yvela SuqniSnis naTurebi 

imarTeba kontaqturi sqemebis saSualebiT; 

2) kontaqturi sqemisaTvis damaxasiaTebeli maRali TvalsaCinoeba studentebs 

daexmareba ufro advilad da naTlad gaacnobieron sqemisadmi wayenebuli moTxovnebis 

realizebis xerxebi. 

 SuqniSnebis marTvis sqemas, romlis asagebad gamoiyeneba kontaqturi saelemento baza, 

zogadad waeyeneba Semdagi moTxovnebi: 

1) SuqniSnebis naTurebis gadasarTvelad gamoyenebuli unda iyos saimedoobis I klasis 

releebi, amasTanave nebadamrTveli signalebis naTurebi unda CairTos aRniSnul releTa 

frontuli kontaqtebiT: 

2) SuqniSanze Tu arsebobs ori an meti raodenobis erTdroulad mnaTi nebadamrTveli 

naTurebi, maSin ufro metad nebadamrTveli Suqis naTura unda CairTos frontuli, 

xolo ufro naklebad nebadamrTveli Suqis naTura – zurguli kontaqtiT. 

garda zemoTaRniSnulisa, nebesmieri saelemento bazis gamoyenebiT agebulma sqemam 

unda uzrunvelyos: 

1) SuqniSnis gameorebissawinaRo moqmedeba; 
2) sqemaSi moZraobis usafrTxoebis uzrunvelyofis yvela moTxovnis Sesrulebis 

Semowmeba; 

3) naTurebis faqtiuri naTebis kontroli; 

4) normalurad (rodesac SuqniSanze anTia amkrZalavi Suqi) nebadamrTveli Suqis 

naTurebis wredebi kvebis wyaros orive polusidan ganrTva, raTa gamoiricxos cvladi an 

mudmivi denis gareSe  wyaroebidan maTi yalbad anTebis SesaZlebloba sakabelo ZarRvebis 

SeerTebis SemTxvevaSi. 

                            

        kontaqturi sqemis dros sasadguro SuqniSanze naTurebis CarTvis brZaneba          

        gadaicema sasignalo C reles mier, romlis zogadi marTvis sqemis zogadi 

struqtura nax. 4.1-zea naCvenebi. aRniSnuli sqema Sedgeba SuqniSnis gameorebissawinaRo 

moqmedebis uzrunvelmyofi da usafrTxo moZraobis pirobebis mamiwebeli kvanZebisagan; 

amasTanave pirveli maTgani naxazze gaxsnili saxiTaa naCvenebi. 

 2 
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nax. 4.1. sasadguro SuqniSnis sasignalo reles marTvis kontaqturi  
sqemis zogadi struqtura 

 

rogorc naxazidan Cans, gameorebissawinaRo moqmedebis kvanZis elementebia: 

 gameorebissawinaRo moqmedebis ПП  (Противоповторное Реле) rele da misi kontaqtebi; 

 nebadamrTveli Suqis naTebis maCvenebeli РУ (Разрешающее Указательное) reles frontuli 

kontaqti; igi SeirTveba SuqniSanze nebadamrTveli Suqis anTebisas; 

 sampoziciuri sasignalo СК (Сигнальный Контакт) kontaqti.     
sasignalo reles kvebis sawyisi wredis SesarTvelad unda vimoqmedoT sampoziciur 

CK Rilakze; saTanado kvanZis saSualebiT Semowmdeba usafrTxo moZraobis pirobebi, 

maTi dacvis SemTxveveSi SuqniSanze CairTveba saTanado nebadamrTveli Suqi da SeirTveba 

РУ reles frontuli kontaqti. 

CK Rilakidan xelis aRebis Semdeg gawydeba sasignalo reles amoqmedebis sawyisi 

wredi da SeirTveba misi TviTblokirebis wredi (reles TviTblokirebis wredi ewodeba 
am reles kontaqtis Semcvel kvebis wreds). sasignalo rele kvebas gaagrZelebs 

TviTblokirebis wrediT; amis Semdeg raime mizezis gamo man Tu kveba dakarga (e.i. 

SuqniSani daixura), misi xelaxla amoqmedeba (SuqniSnis xelaxla gaReba) SeuZlebeli 

iqneba manam, sanam sasignalo CK Rilakze TiTs xelaxla ar davaWerT; e.i. gamoiricxeba 

SuqniSnis avtomaturi gaReba. 

                       

           pirobiTi sadguris gasasvleli ЧII  SuqniSnis (nax.4.2,a) sasignalo ЧIIC 

          reles sqemaSi arsebuli im kvanZis sqema, romelic amowmebs usafrTxod 

moZraobis pirobebis Sesrulebas, 4.2,b naxazzea naCvenebi; aRniSnuli pirobebis rigiTi 

nomrebi miTiTebulia am pirobebis mamowmebel kontaqtebTan frCxilebSi Casmuli 

ricxvebiT. es pirobebia: 

 (1) – marSrutSi Semavali isrebis saTanado mdebareobaSi yofna (mowmdeba isris 

plusovani mdebareobis makontrolebeli ПК da minusovani mdebareobis makontrolebeli 

МК releTa frontuli kontaqtebiT); 

(2) – marSrutSi Semavali isruli uisro saliandago ubnebis, agreTve daSorebis 

ubnis Tavisufleba (pirveli ori piroba mowmdeba Sesabamisad СП da УП releTa 

frontuli kontaqtebiT, xolo daSorebis ubnis Tavisufleba Cvens SemTxvevaSi xazuri 

Л reles frontuli kontaqtiT; am ukanasknelis Sesamowmeblad gadasarbenze 

gamoyenebuli blokirebis sistemis saxeze damokidebulebiT SeiZleba sxva reles 

kontaqtic iyos gamoyenebuli);   
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nax. 4.2. gasasvleli SuqniSnis sasignlo reles sqemis kvanZi, romelic  

amowmebs  usafrTxod moZraobis pirobebs 
 
 (3) – adre dayenebuli mtruli marSrutebis ararseboba; agreTve gadasarbenis 

gaupirovnebel liandagze (erTliandagiani gadasarbenis SemTxvevaSi) Semxvedri 

mimarTulebis ararseboba (mowmdeba mtruli marSrutebis Camketi З releTa frontuli 

kontaqtebiT, an maTi sxvadasxva saxis mameorebeli, magaliTad gamomricxavi НИ da ЧИ  

releTa frontuli kontaqtebiT; am miznisaTvis SeiZleba gamoyenebuli iqnas gadasarbenze 

moZraobis mimarTulebis Secvlis СН reles kontaqtic);  

(4) – dayenebul marSrutSi isrebis xelovnurad Sexsnis ararseboba (РИ releTa 

zurguli kontaqtebiT); es piroba Tu ar iqna Semowmebuli, isari SeiZleba xelovnurad 

ise Seixsnas, rom SuqniSani ar daixuros da matarebeli Sevides daSlil marSrutSi, Tu 

marSrutis daSlis damTavrebis momentSi matarebeli SuqniSanTan axlosaa;    
(5) – gasasvlel SuqniSanze momwvevi signalis naTebis ararseboba (mowmdeba momwvevi 

sasignalo ПС reles zurguli kontaqtiT). am pirobis Seusruleblobisas SeiZleba 

SuqniSanze erTdroulad enTos ori urTierTgamomricxavi sasignalo Cveneba – momwvevi 

da romelime nebadamrTveli signali; 

(6) – gadasarbenze sameurneo (muSa) matareblis, an mimwoli lokomotivis ararseboba, 

romlebsac aqvs gadasarbenis nebismieri wertilidan ukan dabrunebis ufleba; mowmdeba 
nax,5.2,d-ze naCvenebi kverTx gasaRebis КЖ reles frontuli kontaqtiT. pultidan 

kverTx-gasaRebis amoRebisa da muSa matareblis memanqanisTvis misi gadacemis Semdeg 
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udenod darCenis mere КЖ reles frontuli kontaqtiT gawydeba sasignalo reles 

marTvis sqema da gamoiricxeba am ukanasknelis amoqmedeba; 

garda zemoT CamoTvlili pirobebisa sasignalo reles marTvis wredSi unda 

mowmdebodes SuqniSanze nebadamrTveli signalis naTuris faqtiuri naTeba; aRniSnuli 

piroba mowmdeba an specialuri Suquri releTa kontaqtebiT da nebadamrTveli Suqis 

naTebis maCvenebeli РУ reles frontuli kontaqtiT (ix. nax.4.1).    

eleqtruli centralizaciis zogierT sistemebSi sasignalo reles wredSi mowmdeba 

agreTve marSrutis srulad (sabolood) Caketvis faqti, risTvisac TviTblokirebis 

wredSi xdeba samarSruto releTa kontaqtebis CarTva. 

ganxiluli SuqniSnis avtomatur reJimSi gadayvana SeiZleba ЧАС reles daxmarebiT 

(nax.4.2.g), romelic normalurad udenodaa; igi aRigzneba fiqsirebadi moqmedebis ЧАК  

Rilakze TiTis daWeriT da frontuli kontaqtiT daaSuntebs sasignalo 

komutatoris kontaqts.  

                         

           samanevro SuqniSanisaTvis damaxasiaTebelia Semdegi Taviseburebebi: 

           gaRebis Semdeg samanevro SuqniSani unda daixuros ara maSin, rodesac 

aRniSnul SuqniSans gascdeba moZravi Semadgenlobis ara pirveli, aramed bolo 

wyvilTvali.  

 sasignalo reles marTvis sqemaSi ar unda mowmdebodes im misaReb-gasagzavni 

liandagis Tavisufleba, romliskenac mimarTulia samanevro marSruti; 

 dasaSvebia erTsa da imave liandagze sxvadasxva mxridan urTierTSemxvedri 

samanevro marSrutebis gamzadeba. 

pirvel Taviseburebas ganapirobebs is garemoeba, rom lokomotivi SeiZleba Cabmuli 

iyos samanevro Semadgenlobis rogorc TavSi, aseve boloSi; ukanasknel SemTxvevaSi 

SuqniSani ar unda daixuros  manam, sanam lokomotivi (e.i. mTeli Semadgenloba) ar 

gascdeba mas (e.i. ar ganTavisufldeba SuqniSnis win mdebare izolirebuli ubani). Aamis 

uzrunvelsayofad pirveli wyvilTvali rogorc ki daikavebs samanevro SuqniSnis Semdeg 

mdebare izolirebul ubans,  unda CairTos am SuqniSnis damatebiTi kvebis wredi (nax. 
5.3); es wredi unda  gawydes maSin, rodesac matarebeli gaanTavisuflebs samanevro 

SuqniSnis winmdebare ubans. naxazze naCveneb SemTxvevaSi MM1C  reles damatebiTi kvebis 

wredi CairTveba MM1 SuqniSnis Semdeg mdebare izolirebuli ubnis saliandago 1СП 

reles zurguli kontaqtiT, xolo gawydeba am SuqniSnis winmdebare izolorebuli ubnis 

saliandago ЧДП reles zurguli kontaqtiT;  

 
                                                  

                                                                                                       
                                  
                                                                 
                                                                
                
                                                                                                 
                                                                                                                      
                                                                                                                          
                                                                                                                                    
 

                                                                            
 

nax. 4.3. samanevro SuqniSnis sasignalo reles marTvis sqema 

    
meore Taviseburebas ganapirobebs is garemoeba, rom lokomotivi an vagonebi SeiZleba 

miwodebuli iyos ukve dakavebul liandagze. am Taviseburebis gamo 4.3 naxazze 

gamosaxul wredSi araa CarTuli II liandagis Tavisuflebis makontrolebeli IIП  
reles kontaqti; 

mesame Taviseburebis gamo 4.3 naxazze naCveneb sqemaSi gamomricxavi НИ reles 

kontaqti daSuntebulia samanevro Camketi  ЧМЗ reles kontaqtiT. 
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4.2. SuqniSnis naTurebis CarTvis sqemebi 

                         

           SuqniSebis naTurebi SeiZleba ikvebebodes uSualod SuqniSnebTan an cen-            

            tralur postze ganTavsebuli wyaroebidan. amboben, rom pirvel 

SemTxvevaSi saqme gavqvs adgilobriv, xolo meore SemTxvevaSi - centralur kvebasTan. 

adgilobrivi kveba xorcieldeba dabali (14 voltamde) Zabvis caladi deniT, xolo 

misi amorTvis SemTxvevaSi ki – uSualod SuqniSnebTan axlos dayenebuli wyaroebidan 

miRebuli mudmivi deniT; kvebis aseT xerxs ewodeba Sereuli kvebis xerxi. amgvarad 

ikvebeba eleqtruli centralizaciis postidan daSorebuli da yvelaze sapasuxismgeblo 

Sesasvleli SuqniSnebi. eleqtruli centralizaciis mowyobilobebis eleqtromomaragebis 

xazebSi raime uwesivrobebis Sedegad cvladi denis ararsebobisas aucilebelia 

SevinarCunoT Sesasvlel SuqniSanTa momwvevi signalebis gamoyenebis SesaZlebloba. 

mizanSewonilia saimedod ikvebebodes am SuqniSanTa wiTeli signalebi, romlebic axdens 

gadasarbenTa mxridan sadguris gadaRobvas.  

SuqniSnebis naTuraTa centraluri kvebis dros marTvis siSoris gasazrdelad 

gamoiyeneba ufro maRali (220 voltamde) Zabvis mqone denis wyaroebi. aseT SemTxvevaSi 
azri ara aqvs saakumulatoro batareebidan SuqniSnebis naTurebis (garda wiTeli da 

TeTri-mTvarisebri Suqebis naTurebisa) kvebas, radgan cvladi denis amorTvisas udenod 

rCeba sarelso wredebi da signalebis gamoyeneba SeuZlebelia. 

                         

                 adgilobrivi kvebis mqone SuqniSnis umartives sqemaSi (nax. 4.4) sasigna- 
                lo C da gamWoli gatarebis sasignalo CC releTa kontaqtebi 

SuqniSnebis naTurebs rTavs moZraobis usafrTxoebis pirobebis Semowmebis Semdeg. 

mudmivi denis Suquri O rele akontrolebs SuqniSanze naTurebis faqtiur naTebas; misi 

gragnilebi naTurebis Zafebis mimdevrobiTaa CarTuli. naTurebis Zafebis mTlianobisas  
 

 

                                                                               
                                                                  

 

                                                                                
                                                                                                                                       
                                                                                                                                                     
                                                                                                                                                                                     
                                                                                                         

                                                                                                                                               
                                                                                                                                
                                                                                                                  
 

 

 

 

                                                                                                                      
 

                                                         

nax.4.4. adgilobrivi kvebis mqone SuqniSnis sqema 

 

 

Suquri rele Tavis Ruzas mizidul mdebareobaSi inarCunebs 21-61 gragniliT, romlis 

paraleluradaa CarTuli 61-82 gragnili da cvladi denis gammarTveli diodi. saavario 

A reles amorTvisas SuqniSnis wredebi ikvebeba mudmivi deniT. 2  1,2 omis toli 

winaRobis mqone rezistorebiT regulirdeba naTurebze modebuli Zabvebi. specialuri 

reJimis ДСН reles kontaqtiT naTurebis mimdevrobiT 14 omiani winaRobis mqone 

rezistoris mierTeba Zabvas ormgad amcirebs. 
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nax. 4.5. centraluri kvebis mqone SuqniSnis sqema    

 

                        

               centraluri kvebis mqone SuqniSnis umartives sqemaSi (nax. 4.5) Suquri                 
              O reles gragnili sasignalo CT-3 transformatoris pirveladi gragnilis 

mimdevrobiT CairTveba; am transformatoris meoreul gragnilSi CarTulia SuqniSnis 12 
volti Zabvis mqone naTura. O reles parametrebi ise unda iyos SerCeuli, rom misi 

Ruzas mizidva mxolod transformatoris meoreuli gragnilis datvirTvisas (e.i. 

naTuris wesivrulobis dros) unda iyos SesaZlebeli. am dros gaiTvaliswineba 

SuqniSnebis naTebis Ramis reJimis dros Zabvis Semcirebis normebi, raTa Tavidan iqnas 

acilebuli naTurebis damabrmavebeli naTeba, xolo aucileblobis SemTxvevaSi – 

signalebis sikaSkaSis Semcirebis specialuri reJimic. Ramis reJimSi gadasvlisas safare 

mkvebav danadgarze amoqmeddeba ДН  rele da sadguris yvela SuqniSnis sqemebs miewodeba 

180 volti Zabva. 
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T a v i    5 

sasadguro sarelso wredebis 

agebisa da funqcionirebis safuZvlebi 

 

5.1. zogadi cnobebi sarelso  

wredebis Sesaxeb 

                         

             sarkinigzo avtomatikisa da telemeqanikis Tanamedrove sistemebis muSa-            

         oba warmoudgenelia sarelso wredebis gareSe. maTi saSualebiT 

kontroldeba saliandago ubnebis Tavisufleba, sarelso Zafebis mTlianoba da moZravi 

Semadgenlobis lokomotivze gadaicema avtomaturi salokomotivo signalizaciis kodebi. 

 

 

                                                       

 

                                                                                             
 

 

 
                                                     
 

 

                                                nax. 5.1 sarelso wredi 
 

sarelso wredi warmoadgens kvebis wyarosa (kw-sa) da saliandago mimRebis (lm-is) 

mqone eleqtrul wreds, romelSic sasignalo Is denis gasatareblad sarelso Zafebia 

Gamoyenebuli (nax. 5.1); misi daniSnulebaa: 

 gansazRvros liandagis ubnebis Tavisufali an dakavebuli mdgomareoba; 

 gaakontrolos sarelso Zafebis mTlianoba; 

 warmoqmnas liandagidan lokomotivze koduri signalebis gadacemis arxi. 

sarelso xazis wesivrulobas da masze moZravi Semadgenlobis ararsebobisas 

saliandago mimRebi gascems informacias “Tavisufalia”; sarelso xazze moZravi 

Semadgenlobis arsebobisas saliandago mimRebi gascems informacias “dakavebulia”; 
aseTive saxis informacias saliandago mimRebi gascems im SemTxvevaSic, rodesac sarelso 

xazze ar arsebobs moZravi Semadgenloba, magram gatexilia relsi, an gawyvetilia 

liandagebTan kvebis wyaros da/an saliandago mimRebis mierTebis romelime sadeni. 

sarelso wredis saliandago mimRebad SeiZleba gamoviyenoT diskretuli 

mowyobilobebi – rele, eleqtronuli da mikroprocesoruli mimRebebi.  

                      

            sarelso wredSi eleqtruli energia saliandago mimRebs (lm-s) kvebis             

             wyarodan (kw-dan) sasignalo deniT gadaecema. am dros energiis mcire 

nawili ikargeba SeTanxmebisa da dacvis mowyobilobaSi (Sdm-Si), xolo mniSvnelovani 

nawili – sarelso xazSi. sarelso xazSi energiis danakargs ganapirovnebs izolaciis 

(balastis) riz da relsebis R winaRoba (nax. 5.2). am dros kvebis wyaros Ikw deni da  

Ukw Zabva sarelso wredis mimReb boloSi Sesabamisad Ir da  Ur  mniSvnelobamde 

mcirdeba. 

izolaciis riz winaRoba warmoadgens winaRobas, romelic erTi saliandago Zafidan 

SpalebiTa da balastis gavliT meore sarelso ZafSi gardamaval sasignalo dens xvdeba. 

izolaciis riz winaRobis sidide damokidebulia meteorologiur pirobebze, 

gamoyenebuli Spalebis sididesa da balastis tipze. izolaciis kuTri winaRobis 
normatuli saangariSo (minimaluri) sidideebia: 
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nax. 5.2. sarelso wredis struqturuli sqema 

 

 1,0 omi.km – ganuStoebeli orZafiani sarelso wredebisaTvis; 

 0,5 omi.km – erTZafiani da ganStoebuli sarelso wredebisaTvis. 

sarelso wredebi ise unda davareguliroT, rom izolaciis winaRobis mniSvnelobis 

1,0 omi.km–dan -mde cvlilebisa da relsebis normatuli winaRobis dros isini 

normalurad unda muSaobdes erTi wlis ganmavlobaSi. 

relsebis Z winaRoba warmoadgens ori sarelso Zafis winaRobas, romelic Sedgeba 

Tavad relsebis, agreTve sarelso pirapirebis winaRobebisagan. relsebis kuTri 

winaRobis normatuli (maqsimaluri) mniSvnelobebia: 

 0,2 omi.km – mudmivi denis sarelso wredisaTvis; 

 0,5 omi.km – 25 hc sixSiris cvladi denisaTvis, rodesac fazuri kuTxe 520-is 
tolia;    

 0,8; 1,07; 2,0; 4,9; 5,4; 6,2; 7,4; 7,9; 43,8; 48,7; 53,6 omi.km – Sesabamisad 50; 75; 
175; 420; 480; 580; 720; 780; 4500; 5000; 5500 hc sixSiris cvladi denisaTvis, 

rodesac fazuri kuTxe 650; 680; 720; 790; 800; 800; 80,50; 810; 880; 880; 880-is tolia; 

sarelso wredis mier formirebuli informaciis utyuarobis uzrunvelsayofad 

aucilebelia aRniSnuli wredis parametrebis gaangariSeba da muSaobis analizi. sarelso 

wredis sxvadasxva wertilebSi denebi da Zabvebi unda gamoviTvaloT normaluri, 

Sunturi da sakontrolo reJimebisaTvis da miRebuli Sedegebi SevitanoT 

maregulirebel cxrilebSi. 
sarelso wredebis muSaobis reJimebis ganxilvamde ganvsazRvroT sarelso xazSi 

eleqtruli energiis gadacemis yvelaze xelsayreli da yvelaze cudi pirobebi. 

sarelso xazSi eleqtruli energiis gadacemis yvelaze xelsayrel pirobebad iTvleba 

iseTi pirobebi, romelTa drosac: 

 maqsimaluria kvebis wyaros Ikw. denis mniSvneloba; misi aseTi mniSvneloba 

aRiniSneba Ikw.max simboloTi; 

 minimaluria relsebis Z winaRoba; misi aseTi mniSvneloba aRiniSneba Zmin simboloTi; 

 maqsimaluria balastis riz winaRoba; misi aseTi mniSvneloba aRiniSneba    riz max 

simboloTi; 

sarelso xazSi eleqtruli energiis gadacemis yvelaze cud pirobebad iTvleba iseTi 

pirobebi, romelTa drosac: 

 minimaluria kvebis wyaros Ikw. denis mniSvneloba; misi aseTi mniSvneloba aRiniSneba 

Ikw.minsimboloTi; 

 maqsimaluria relsebis Z winaRoba; misi aseTi mniSvneloba aRiniSneba Zmax 

simboloTi; 

 minimaluria balastis riz winaRoba; misi aseTi mniSvneloba aRiniSneba riz min 

simboloTi; 
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           axla SegviZlia ganvsazRvroT sarelso wredis muSaobis normaluri, sa-            

         kontrolo da Sunturi reJimebi.  

normaluri reJimi ewodeba wesivruli da moZravi Semadgenlobisagan Tavisufali 

sarelso wredis iseT mdgomareobas, romlis drosac misi saliandago mimRebi 

gamoimuSavebs diskretul informacias “Tavisufalia”. aseTi informacia saimedo iqneba, 
Tu sarelso xazSi eleqtruli energiis gadacemis yvelaze cudi pirobebis dros  

sworad daproeqtebul da daregulirebul sarelso wredis boloSi arsebuli Ur Zabvis 

mniSvneloba mimRebis saimedo amuSavebis Zabvis mniSvnelobis tolia.  

normaluri reJimis Sesafaseblad gamoyenebulia gadatvirTvis koeficienti: 
                          kgad. = Urf / Ur,                       (5.1) 

sadac Urf aris saliandago mimRebze faqtiurad modebuli Zabva, xolo - Ur  muSa Zabva (mimRebis 
saimedod amoqmedebis Zabva. 

normaluri reJimis dasacavad unda sruldebodes piroba kgad.1. gadatvirTvis kgad. 

Koficienti maqsimalur mniSvnelobas iRebs sarelso xazSi eleqtruli energiis 

gadacemis xelsayreli pirobebis dros da am niSvnelobam ar unda gadaaWarbos mimRebis 

gadatvirTvis maqsimalur koeficients (ganisazRvreba teqnikuri maxasiaTeblebiT). 

Sunturi reJimi ewodeba sarelso wredis iseT mdgomareobas, romlis drosac 

sarelso xazis nebismier adgilze normatulze araumetesi mniSvnelobis samatareblo 

Suntis dadebisas misi saliandago mimRebi gamoimuSavebs informacias “dakavebulia”. 
sarelso xazSi eleqtruli energiis gadacemis yvelaze xelsayreli pirobebis dros  

Suntur reJimSi mimRebis Sesasvlelze modebuli faqtiuri UrSf Zabvis UrSf sididem 

ar unda gadaaWarbos saliandago mimRebis saimedod aramoqmedebis Ur0 Zabvis 

mniSvnelobas, e.i. unda sruldebodes piroba:    UrSf Ur0. 

normaluri reJimis Sesafaseblad gamoyenebulia Sunturi mgrZnobiarobis koeficienti:  
                                                        kS = U r0 / rSf.                    (5.2) 

sarelso xazis nebismier wertilSi normatuli samatareblo Suntis    (RS=0.06 

oms) dadebisas Sunturi reJimi Sesruldeba, Tu daculi iqneba piroba: kS.1. 

sakontrlo reJimi ewodeba sarelso wredis iseT mdgomareobas, romlis drosac 

sarelso xazis nebismier wertilSi sarelso Zafis sruli eleqtruli gawyvetisas misi 

saliandago mimRebi gamoimuSavebs informacias “dakavebulia”. erT-erTi relsis sruli 

eleqtruli gawyvetis dros warmoiqmneba miwis gavliT denis garSemovlis wredi; amitom 

izolaciis riz winaRobis faqtiuri sidide iRebs minimaluri riz min mniSvnelobisagan 

gansxvavebul riz.krit. mniSvnelobas; amasTanave, samarTliania piroba: 

                                        riz min  riz.krit.  riz max.                 (5.3)  
 Sunturi reJimis analogiurad, sarelso xazSi eleqtruli energiis gadacemis 

yvelaze xelsayreli pirobebis dros sakontrolo reJimSic mimRebis Sesasvlelze 

modebuli faqtiuri Urkf Zabvis sididem ar unda gadaaWarbos saliandago mimRebis 

saimedod aramoqmedebis Ur0 Zabvis mniSvnelobas, e.i. unda sruldebodes piroba:    

Urkf    Ur0.  

sarelso wredebis parametrebi unda gamoviTvaloT zemoT CamoTvlili samive reJimSi 

maTi muSaobisas; garda amisa, aRniSnuli parametrebi aucilebelia gamoTvlili iqnas 

mokled SerTvisa da avtomaturi salokomotivo signalizaciis funqcionirebis reJimebSi 

sarelso wredis muSaobis drosac.  

mokled SerTvis reJimad iTvleba kvebis wyaros muSaobis reJimi maSin, rodesac 

sarelso xazTan kvebis wyaros mierTebis wertilebis SeerTeba xdeba normatuli 

samatareblo SuntiT. mocemuli reJimis kriteriumebad iTvleba mokle SerTvis ImS 

denisa da mokled SerTuli generatoris SmS  simZlavris mniSvnelobebi. sarelso 

wredis gamarTulad muSaobis uzrunvelsayofad aucilebelia am mniSvnelobebma ar 

gadaaWarbos denisa da Zabvis teqnikuri maxasiaTeblebiT ganszRvrul mniSvnelobebs. 

avtomaturi salokomotivo signalizaciis (als-is) reJimad  iTvleba dakavebuli 

sarelso wredis iseTi wesivruli mdgomareoba, romlis drosac als-is 

generatorisagan daSorebul sarelso wredis boloSi ganTavsebul salokomotivo 
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mimRebSi dainduqcirebuli Zabvis sidide sakmarisia salokomotivo mimRebis saimedod 

muSaobisaTvis. als-is reJimis dacvisaTvis aucilebelia sruldebodes piroba: 

                                  kals = Ials.f min / I als.nor.   1,                          (5.4) 
sadac Ials.f min aris als-is koduri signalebis generatoridan yvelaze metad daSorebul sarelso xazis 
boloze samatareblo Suntis dadebisas sarelso wredSi gamavali denis sidide; I als.nor. - als-is 
normatuli deni, romlis drosac salokomotivo mimRebi mdgradad muSaobs. 

I als.nor. denis mniSvneloba damokidebulia wevis saxesa da als-is denis sixSireze; 

kerZod misi mniSvnelobaa:  

 avtonomiuri wevis dros: 

    1,2 amperze aranaklebi, Tu als-is denis sixSirea 50 hc; 
      1,4 amperze aranaklebi, Tu als-is denis sixSirea 25 hc; 

 mudmivi denis eleqtrowevis dros:  

      2,0 amperze aranaklebi, Tu als-is denis sixSirea 50 hc; 
      1,4 amperze aranaklebi, Tu als-is denis sixSirea 75 hc; 

     cvladi denis eleqtrowevis dros – 1,4 amperi. 
   sadgurze gamoyenebuli sarelso wredebis saxeebi ganisazRvreba wevis saxiT; 

balastis (izolaciis) winaRobiT; sarelso wredebis maqsimaluri sigrZeebiT;  

elmavlebis, eleqtrogadamcemi xazebisa da samrewvelo eleqtrodanadgarebis mier 

warmoSobili saSiSi da xelSemSleli zegavlenebisagan dacvis aucileblobiT. 

   sarelso wredebis klasifikacia, maTi analizisa, sinTezis da teqnikuri momsaxurebis 

sakvanZo sakiTxebi mocemuli gvaqvs saxelmZRvanelos I nawilSi.  

 

 

5.2. sasadguro sarelso wredebis 

specifika 

                         

          sarelso wredebi gamoiyeneba rogorc sadgurebze, aseve gadasarbenebze; maT             

         maT Sesabamisad sagadasarbeno da sasadguro sarelso wredebi ewodeba. ga- 

dasarbenenze da sadguris farglebSi arsebuli liandagebi erTmaneTisagan gansxvavdeba 

sakuTari konfiguraciebiT; kerZod, gadasarbenebze gamoiyeneba erTi an erTmaneTTan 

isruli gadamyvanebiT daukavSirebeli ramdenime paraleluri liandagi, e.i. gadasarbenze 

ar xdeba liandagebis ganStoeba.  

sagadasarbeno sarelso wredebiT aRiWurveba gadasarbenze arsebuli liandagebi. 

vinaidan TiToeuli aseTi liandagi ganuStoebelia, amitom ganuStoebeli konfiguraciebi 

aqvs maTze mowyobil sarelso wredebs. aRniSnuli specifikuri Taviseburebis gamo 

sagadasarbeno sarelso wredebsac gaaCnia ganuStoebeli konfiguraciebi, ris gamoc maT 

ganuStoebeli sarelso wredebi ewodeba.  
zemoT aRniSnulidan gamomdinare, gadasarbenebze gamoiyeneba mxolod ganuStoebeli 

sarelso wredebi. 
sadguris farglebSi gvaqvs paraleluri misaReb-gasagzavni liandagebi, romelTa 

raodenobam SeiZleba ramdenime aTeuls miaRwios; isruli gadamyvanebis (ix.nax.1.3) 
meSveobiT aRniSnuli liandagebi erTmaneTs ukavSirdeba da warmoqmnis rTuli 

ganStoebuli konfiguraciis mqone struqturas. sadguris farglebSi matarebelTa 

gadaadgilebis sruli kontrolisaTvis sarelso wredebiT unda aRiWurvos rogorc 

misaReb-gasagzavni liandagebi, aseve am liandagebis damakavSirebuli isruli gadamyvanebis 

Semcveli ubnebi.  

TiToeul misaReb-gasagzavn liandags aqvs ganuStoebeli, xolo isruli gadamyvanebis 

Semcvel ubnebs – ganStoebuli konfiguraciebi; amis gamo Sesabamisad ganuStoebeli 

konfiguraciebisaa misaReb-gasagzavn liandagebze arsebuli, xolo ganuStoebuli 

konfiguraciebisaa isrul seqciebze arsebuli sarelso wredebi. maT Sesabamisad 

ganuStoebeli da ganStoebuli sarelso wredebi ewodeba. 
zemoT aRniSnulidan gamomdinare, sadgurebze  gamoiyeneba rogorc ganuStoebeli, 

aseve ganStoebuli sarelso wredebi. maSasadame sadgurebis Taviseburebas warmoadgens 
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maTze ganStoebuli sarelso wredebis arseboba; amitom ramdenadme detalurad 

ganvixiloT ganStoebuli sarelso wredebis agebisa da funqcionirebis sakiTxebi. 

                         

          ganStoebul sarelso wredSi ganuStoebuli sarelso wredis (ix. nax. 5.1)  
         analogurad sarelso Zafebi gamoyenebulia kvebis wyarosa da saliandago 

mimRebs Soris sasignalo denis gamtarebad.  

 

 
                                                                                             
                                                                                            

 

 

 

 

   

                                                                                                                                  
 

 

 

 

 

 
nax. 5.3. erTi mimRebis mqone ganStoebuli sarelso wredi 

 
ganStoebuli sarelso wredis isrul gadamyvanebze unda davayenoT damatebiTi 

maizolirebeli pirapirebi da isruli SemaerTebeli (nax. 5.3). damatebiTi maizolirebeli 
pirapirebi gamoricxavs: 

 kvebis wyaros mokled SerTvas; 

 isruli gadamyvanis jvarediT (ix.nax. 1.3) saliandago mimRebis daSuntvas.  
damatebiTi maizolirebeli pirapirebi SeiZleba davayenoT pirdapir liandagze 

(rogorc es 5.3 naxazzea naCvenebi) an gverdiT liandagze. isruli SemaerTebeli 
uzrunvelyofs ganStoebaSi denis gavlas da aRniSnuli ganStoebis kontrols.  

pirdapiri mimarTulebis sarelso ZafebTan mierTebuli erTi saliandago mimRebiT (СП 
releTi, ix. nax. 5.3) ver kontroldeba ganmxoloebul ubanSi Semavali yvela sarelso 

Zafis mTlianoba; kerZod, gverdiTi ganStoebis sarelso ZafebSi  sasignalo deni ar 

gadis, ris gamoc ar kontroldeba maTi mTlianoba.  
isruli seqciis yvela sarelso Zafis gasakontroleblad aucilebelia gverdiT 

ganStoebebze davayenoT damatebiTi saliandago releebi (nax.5.4). ganStoebuli sarelso 

wredis Tavisuflebas akontrolebs isruli saliandago reles saerTo СП mameorebeli, 

Tu denis qveSaa orive – СПА da СПБ rele; erT-erTi maTganis udeno mdgomareobaSi 

yofnis dros saerTo СП mameorebeli amoirTveba da iZleva informacias isruli seqciis 

dakavebis an sarelso xazis romelime elementis uwesivrobis Sesaxeb. damatebiTi 

releebis dayeneba zrdis aparaturisa da sakabelo xazebis raodenobas. 

                         

          isrul gadamyvanebze maizolirebeli pirapirebis ganTavsebam, agreTve gan-          

         Stoebul sarelso wredSi mkvebavi da releuri boloebis ganlagebam, unda 

uzrunvelyos sasignalo denis gavla: 

 isrul ubanSi Semaval yvela isris CarCo relssa da isrul SemaerTeblebSi;   

 tonaluri sarelso wredis yvela ganStoebaSi, isris gadamyvanis centridan 

aTvlili romelTa sigrZe aRemteba 40 metrs;  

 2 

 3 

  СП 
  კწ 

  დამატებითი  მაიზოლი- 
    რებელი პირაპირები 

      ისრული 
        შემაერთებელი 
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 matarebelTa miRebis, gadacemisa da gagzavnis marSrutebSi Semavali isruli ubnebis 

sarelso wredebis yvela ganStoebaSi, garda im ganStoebebisa, romlebic Sedis gasagzavni 

liandagebidan satvirTo matareblebis miRebis, gagzavnisa da gadacemis marSrutebSi, 

agreTve damWer da damcvel Cixebis ganStoebebSi; 

 matarebelTa miRebisa da gagzavnis marSrutebSi Semavali isruli ubnebis sarelso 

wredebis ugabarito ganStoebebSi, rodesac ugabarito pirapirebis gasworze samanevro 

SuqniSnebia dayenebuli.  

 

 

 

 

 

 

 

                                                                                                                                  
 

 

 

                             
 

 

 

                                                                                                         
 

nax. 5.4. ori mimRebis mqone ganStoebuli sarelso wredi 
 

isrebis kalamsa da jvareds Soris maizolirebeli pirapiri arakodirebuli 

mimarTulebiT unda davayenoT. aRniSnuli moTxovnis dacvis SeuZleblobisas dasaSvebia 

pirapirebis kodirebuli mimarTulebiT dayenebac, oRond am SemTxvevaSi isruli 

(eleqtruli wevis) SemaerTeblebi specialuri xerxis gamoyenebiT unda iqnes dagebuli. 

orive mimarTulebiT kodirebisas pirapirebi im mimarTulebiT unda davayenoT, 

romliskenac ufro naklebi intensiurobiT moZraobs Semadgenlobebi. 

unda vecadoT SevamciroT sadguris yelSi kodirebuli mimarTulebiT pirapirebisa da 

izolirebuli ubnebis raodenoba, radgan erT-erTi sarelso wredidan meoreze 

gadasvlisas als-is koduri kombinaciebis miRebis procesSi xdeba amovardnebi. 

sarelso wredis elementebSi sasignalo denis gavlis uzrunvelsayofad aucilebelia 

ganStoebuli ubnis ganStoebebze gaviTvaliswinoT sarelso wredis mkvebavi an releuri 

bolo. 

 mudmivi an 25-75 hc sixSiris cvladi denis sarelso wredebSi mimReb boloTa 

maqsimalurma raodenobam sams ar unda gadaaWarbos; tonalur sarelso wredebSi am 

raodenobam SeiZleba gadaaWarbos aRniSnul sidides. 

sarelso wredis maqsimaluri sigrZe da ganStoebuli sarelso wredis ganStoebebis 

sigrZeTa zRvruli sxvaobebi ganisazRvreba sarelso wredebis krebulebSi moyvanili 

monacemebis Sesabamisad. 

ramdenime saliandago mimRebebian ganStoebul sarelso wredSi aRniSnuli mimRebebis 

dasaxelebebs ematebaT asoebi “А”, “Б”, “В” da a.S., magaliTad 15-17 А, 15-17 Б da a.S.. aso 
“А” mieniWeba sarelso wredis im ganStoebaze dayenebul saliandago mimRebs, 

romelzedac matarebeli moZraobs mocemuli ubnis isarze gadaxris gareSe.  
ori saliandago mimRebisa da saerTo saliandago generatorisa mqone upirapiro 

tonaluri sarelso wredis gamoyenebisas orZafian gegmaze marcxniv ganTavsebuli  
saliandago mimRebis dasaxelebas emateba aso “А” , xolo majvniv ganTavsebuli 

saliandago mimRebis dasaxelebas -  aso “Б”, magaliTad А3П, Б3П. 

  კწ 
  СПА 

  СПБ 

  СП   СПБ   СПА 
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avtonomiuri wevis dros gamoiyeneba foladis isruli SemaerTebeli; eleqtruli 

wevis dros wevis ukudenis gasatareblad gamoiyeneba spilenZis, folad-spilenZis an 

foladis (cvladi denis eleqtrowevisaTvis) isruli SemaerTebeli.  

sarelso wredis izolirebuli ubnebis yvela relsi aRiWurveba misaduRebeli 

sapirapire SemaerTeblebiT.  

 

 

 
                                                                               
 
                                                                                                                                     

 
 
 
 
                                                                                                  
                                                     
 
                                                                                                         
                         
           
 
  

nax. 5.5. ganStoebis dakavebis kontrolis sqema 
 
 

misaduRebeli sapirapire SemaerTeblebi dublirdeba: 

 sadguris mTavar da matarebelTa gauCereblad gatarebisaTvis gankuTvnil gverdiT 

liandagebze; 

 samgzavro da saqalaqTaSoriso matareblebisaTvis gankuTvnil liandagebze; 

 ganStoebul isrul ubnebze, romlebSic ar gaedineba sarelso wredis sasignalo 

deni, agreTve yru gadakveTebis saliandago ubnebze; 

 erTZafiani sarelso wredebis wevis relsebze  

dublirebuli misaduRebeli sapirapire SemaerTeblebi unda mivaduRoT relsebis 

Zirze. 

orZafian gegmaze dublirebuli sapirapire SemaerTeblebi mocemuli liandagis xazebs 

Soris ganTavsebuli punqtiruli xaziT aRiniSneba.  

                         

          tonaluri sarelso wredebis SemTxvevaSi (ix. 5.4 paragrafi) kodirebuli            

          isruli ubnebis Semcvel mTavar liandagebze gasasvleli SuqniSnebis 

arsebobis SemTxvevaSi organizdeba ganStoebis dakavebis kontroli (gdk), rasac gdk 

reJimi ewodeba. mTavar liandagze dayenebuli marSrutis dros ganStoebis mqone isrul 

seqciaze moZravi Semadgenlobis arasanqcirebulad Sesvlisas gdk reJimi gamoricxavs 

als-is nebadamrTveli signalebis aRqmas (nax. 5.5). mTavari 1l liandagidan seqciaze 

Sesvlisas dasawyisSi amoirTveba saliandago 5A rele. saliandago 5Б rele amoirTveba 

isruli gadamyvanis centrTan matareblis miaxloebis kvalobaze. КЗО rele denis qveS 

darCeba TviTblokirebis wrediT. gverdiTi liandagidan seqciaze Sesvlisas pirvelad 

amoirTveba КЗО rele, romlis kontaqti amorTavs am seqciis kodirebas. gdk reJimis 

uzrunvelyofa xdeba isruli seqciis tonaluri sarelso wredis saTanadod 

daregulirebiT.  

 

 

 

 4 
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5.3. maRali sixSiris cvladi denis sarelso  

wredebis zogadi mimoxilva 

                         

           tradiciulad sarelso wredebis sazRvrebi maizolirebeli pirapirebiTaa 

          SemosazRvruli; aRniSnuli pirapirebis garSemovlebiT wevis denis 

gasatareblad gamouyeneba drosel-transformatorebi [1]. maizolirebeli pirapirebisa da 

drosel-transformatorebis arseboba arTulebs rkinigzis muSaobas. aRniSulidan 

gamomdinare metad aqtualuria sarelso wredebis struqturidan maizolirebeli 

pirapirebis gamoricxvis problema.     

zemoT formulirebuli problemis gadasawyvetad metad perspeqtulia mezobel 

sarelso wredebSi sxvadasxva sixSiris sasignalo denebis gamoyeneba. aseTi denebisagan 

formirebuli signalebi erTmaneTs xels ar SeuSlis da maizolirebeli pirapirebi 

dakargavs Tavis upirveles daniSnulebas: gamoricxos mezobel sarelso wredebSi 

gamavali sasignalo Denebis erTmaneTze zemoqmedeba. es saSualebas mogvcems sarelso 

wredebis struqturidan gamovricxoT maizolirebeli pirapirebi, e.i. davamuSavoT e.w. 

upirapiro sarelso wredebi.   
           

           gasuli saukunis bolo wlebidan dawyebuli sarelso wredebSi sasignalo   

            denebad farTod  gamoiyeneba dabali (ω = 25, 50 an 75 herci) sixSiris 
cvladi deni. sasignalo denis ω sixSiris gazrdisas balastis winaRoba mcirdeba, xolo 

relsebis winaRoba izrdeba, rac zrdis signalis milevas. aqedan gamomdinareobs Semdegi 

ori upiratesoba: 

 izrdeba sarelso wredis fizikuri sazRvrebis gansazRvris sizuste; 

 mcirdeba sarelso wredze klimaturi faqtorebis gavlena, radgan balastis 

(izolaciis) aqtiuri winaRoba nakleb zegavlenas axdens xazis parametrebze.  

 
    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 sasignalo denis sixSiris gazrdis nakls warmoadgens is garemoeba, rom igi amcirebs 

sarelso wredis sigrZes; kerZod, ramdenime aseuli herci sixSiris sasignalo denis 

gamoyenebis SemTxvevaSi sarelso wredis maqsimaluri sigrZe ar aWarbebs 1000 metrs, 
xolo 20 kiloherci sixSiris sasignalo denis gamoyenebis SemTxvevaSi aRniSnuli 

sigrZe 100 metramde mcirdeba. amitom maRali sixSiris sasignalo denis gamoyenebis 

SemTxvevaSi sarelso wredis sigrZis gasazrdelad kvebis wyaro saWiroa sarelso 

wredis Sua wertilSi mivaerToT, xolo saliandago releebi CavrToT sarelso wredis 

 1 

 2 

  upirapiro sarelso wre- 

     dis agebis xerxebi  

saliandago releebis (mimRebebis) 

deniT marTvis xerxis gamoyenebiT 

    

saliandago releebis (mimRebebis) 

ZabviT marTvis xerxis gamoyenebiT 

    

relsebs Soris damatebiTi SeerT- 

     ebebis gamouyeneblad 

    

relsebs Soris damatebiTi SeerT- 

       ebebis gamoyenebiT 

    

mezobeli sarelso wredebis mkve- 

bavi da mimRebis sxvadasxva mxareze 

          ganTavsebiT  

    

mezobeli sarelso wredebis mkve- 

bavi da mimRebis erTidaigive mxar- 

        eze ganTavsebiT  

    

nax.5.6.  upirapiro sarelso wredebis agebis xerxebi 
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boloebSi, e.i. erTi saliandago reles nacvlad gamoviyenoT ori saliandago rele. aseT 

sarelso wreds ewodeba centraluri kvebis mqone sarelso wredi. centraluri kvebis 

gamoyeneba aormagebs maRalsixSiruli sarelso wredis sigrZes. 

sasignalo denis sixSiris gazrdisas, rogorc zemoT aRvniSneT, izrdeba sarelso 

wredis fizikuri sazRvrebis gazrdis sizuste da Cndeba upirapiro sarelso wredebis 

damuSavebis perspeqtiva. cnobilia upirapiro sarelso wredis agebis amocanis 

gadawyvetis ramdenime xerxi (nax. 5.6 [39]). mokled ganvixiloT TiToeuli maTgani. 

                           

          saliandago releebis (mimRebebis) deniT marTvis meTodis Rirsebaa is,    
         rom misi gamoyeneba iZleva sarelso wredis sigrZis gazrdis saSualebas da, 

garda amisa, amartivebs sarelso wredis moqmedebis zonis gamijvnis amocanis 

gadawyvetas. misi gamoyenebiT iqna damuSavebuli Alstom-is markisa da Read tipis 

upirapiro sarelso wredebi (nax.5.7). 
  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

deniT marTvadi saliandago mimRebebi (releebi) sarelso wredis mdgomareobas 

akontrolebs relsebSi gamavali denis donis mixedviT. aRniSnulis realizebisaTvis 

sarelso wredebSi gamoiyeneba e.w. sazomi koWebi (isini 5.7 naxazze sk abreviaturebiTaa 
aRniSnuli); maTSi sasignalo deni gardaiqmneba Zabvebad da amgvarad xdeba misi 

registrireba.  

Alstom  markis upirapiro sarelso wredSi, romelSic cirkulirebadi sasignalo denis 

sixSiris sidide SeiZleba ramdenime aseuli hercidan 10000 hercamde icvlebodes, 

gamoiyeneba ori (sk1 da sk2) sazomi koWi (ix. nax.5.7,a). gasakontrolebeli ubani Tu 

Tavisufalia, maSin sasignalo deni gaedineba sarelso xazsa da mezobeli sarelso 

wredis balastSi da igi registrirdeba saliandago mimRebis sazom koWebSi. matarebeli 

Tu dgas sarelso wredis mkvebav da sareleo boloebs Soris arsebul ubanze, maSin 

sazom koWebSi ar aresebobs Zabva da saliandago mimRebi (rele) afiqsirebs sakontrolo 

ubnis dakavebis faqts. 

Read tipis upirapiro sarelso wredebSi sasignalo denebisaTvis sixSireTa 363-386 
hc diapazonidan amoirCeva 8 sixSire da maTSi gamoiyeneba induqciurobisa da 

tevadobisagan Semdgari rezonansuli Suntebi; isini regulirdeba momijnave sarelso 

wredebSi gamavali sasignalo denebis sixSireTa Sesabamisad da maTi saSualebiT 

izRudeba mocemul sarelso wredze mezobeli sarelso wredis sasignalo denis 

zemoqmedebis zona. sarelso wredis Tavisuflebisas sasignalo deni gaedineba 

rezonansul SuntSi, sadac mas “waikiTxavs” sazomi koWa (sityva “wakiTxva” inglisurad 

iTargmneba, rogorc read da amitom ewodeba ganxilul sarelso wreds Read tipis 

sarelso wredi).  

nax.5.7.  mimRebis deniT marTvis meTodiT agebuli        

             upirapiro sarelso wredebi [39]  

rezonansuli Sunti rele 

kveba 

i 

i 

rele 

sk1 

sk2 

kveba 

i 

sk 

a) 

Alstom  markis upirapiro sarelso wredi 

           (safrangeTi) 

i 

b) 

Reed tipis upirapiro 

   sarelso wredi 
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          saliandago releebis (mimRebebis) ZabviT marTvis meTodis gamoyenebis   
         dros sarelso wredebis sazRvrebi SeiZleba fizikurad  iqnes dadgenili, 

an ar moxdens maTi fizikuri dadgena; es ukanaskneli imis SemweobiTaa SesaZlebeli, rom 

maRalia tonaluri sixSiris sasignalo denebis mileva. gansaxilveli meTodis 

Sesabamisad realizebuli sarelso wredebis simravle or did qvejgufad iyofa. pirvel 

maTganSi gaerTianebulia iseTi sarelso wredebi, romlebSic relsebs Soris damatebiTi 

SeerTebebia gaTvaliswinebuli, xolo meore jgufSi gaerTianebul sarelso wredebSi 

aseTi SeerTebebi ar arsebobs (ix. nax. 5.6). pirobiTad maT Sesabamisad A-qvejgufis da   
B-qvejgufis sarelso wredebi vuwodoT. sarelso wredis warmomqmnel relsebs Soris 

damatebiTi SeerTebebis dayeneba zrdis gasakontrolebeli ubnebis sazRvrebis fiqsirebis 

sizustes. 

saliandago releebis (mimRebebis) ZabviT marTvis meTodis gamoyenebis dros sarelso 

wredebis sazRvrebi SeiZleba fizikurad  iqnes dadgenili, an ar moxdens maTi fizikuri 

dadgena; es ukanaskneli imis SemweobiTaa SesaZlebeli, rom maRalia tonaluri sixSiris 

sasignalo denebis mileva. gansaxilveli meTodis Sesabamisad realizebuli sarelso 

wredebis simravle or did qvejgufad iyofa. pirvel maTganSi gaerTianebulia iseTi 

sarelso wredebi, romlebSic relsebs Soris damatebiTi SeerTebebia gaTvaliswinebuli, 

xolo meore jgufSi gaerTianebul sarelso wredebSi aseTi SeerTebebi ar arsebobs (ix. 

nax. 5.6). pirobiTad maT Sesabamisad A-qvejgufis da   B-qvejgufis sarelso wredebi 

vuwodoT. sarelso wredis warmomqmnel relsebs Soris damatebiTi SeerTebebis dayeneba 

zrdis gasakontrolebeli ubnebis sazRvrebis fiqsirebis sizustes. 

 A-qvejgufSi gaerTianebuli TI21 da ТРЦ tipis upirapiro sarelso wredebi 

warmoadgens saliandago releebis (mimRebebis) ZabviT marTvis meTodis gamoyenebiT 

agebuli iseTi sarelso wredebis tipur magaliTebs, romlebSic relsebs Soris 

damatebiTi SeerTebebi  gaTvaliswinebuli ar aris. mokled ganvixiloT TiToeuli 

maTgani. 

    TI21 tipis upirapiro sarelso wredSi gamoyenebuli sasignalo denisaTvis 

sixSireTa 1550-2600 herci diapazonidan SeirCeva rva sixSire; momijnave sarelso 

wredebs Siris arsebuli milevis zonis sigrZe mraval faqtorzea (balastis 

 4 

TI21 tipis upirapiro sarelso wredi 

  (Bombardier Transportation, kanada) 
ТРЦ tipis upirapiro sarelso wredi 

          (Этлеза, ruseTi) 

nax.5.8  A-qvejgufSi Semavali tonaluri   

              sarelso wredebi [39] 

mimRebi 

sarelso xazi 

A sw-is kveba B sw-is kveba 

mimRebi 

A B 

sarelso A wredi 
sarelso B wredi 

saSualedo zona 20 m 

sarelso A wredi 
sarelso B wredi 

sarelso xazi 

mimRebi mimRebi 

A B 

A sw-is kveba B sw-is kveba 

a) 
b) 
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mdgomareobaze, Suntis normaze da a.S.) damokidebuli da igi 10-dan 15 metramde 

farglebSia moTavsebuli; aRniSnulis gamo erTmaneTis mezobeli sarelso wredebis 

boloebi erTmaneTisagan 20 metri manZiliT unda iyos daSorebuli. mimRebi bolos 

transformatori mezobeli sarelso wredis sasignalo denisaTvis Seicavs rezonansul 

Sunts, romlis meSveobiTac izRudeba mocemul sarelso wredze mezobeli sarelso 

wredis sasignalo denis zemoqmedebis zona.      

    ТРЦ tipis upirapiro sarelso wredi damuSavebulia rusul koncern Этлеза-s 
mier da farTod gamoiyeneba postsabWoTa sivrceSi arsebuli qveynebis, maT Soris 

saqarTvelos rkinigzebze; aRniSnulis gamo aseTi sarelso wredis agebisa da 

funqcionirebis sakiTxebs momdevno paragrafebSi detalurad ganvixilavT. mocemul 

SemTxvevaSi ki davkmayofildebiT Semdegi zogadi monacemebis formulirebiT: 

mezobeli sarelso wredebidan signalebi sadenebis saerTo wyviliT gadaicema; amis 

gamo mcirdeba kabelis danaxarjebi, rac mocemuli sarelso wredis Rirsebas 

warmoadgens; 

aRniSnul sarelso wreds ar gaaCnia zusti sazRvrebi; momijnave sarelso wredebiT 

gadafaruli ubnebis sigrZe ramdenime aTeuli metris tolia; gadafaruli zonis didi 

sigrZis gamo mokle izolirebul ubnebze aseTi sarelso wredebis gamoyenebisas 

aucilebelia maizolirebeli pirapirebis gamoyeneba; 
sasignalo denisaTvis gamoiyeneba xuTi (420, 480, 580, 720 da 780 herci) sixSire, 

romlebsac mzidi sixSireebi ewodeba da maTi modelireba xdeba 8 an 12 herci sixSiriT. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B-qvejgufSi gaerTianebuli Aster Type U da UM71 tipis upirapiro sarelso wredebi 

warmoadgens saliandago releebis (mimRebebis) ZabviT marTvis meTodis gamoyenebiT 

agebuli iseTi sarelso wredebis tipur magaliTebs, romlebSic relsebs Soris 

nax.5.9  B-qvejgufSi Semavali tonaluri     

             sarelso wredebi [39] 
  

UM71  tipis upirapiro sarelso wredi 

       (Union Switch & Signal, aSS)  

A rele 

A kveba B kveba 

B rele 

A sarelso wredi B sarelso wredi 

 b) 

FTG  S  tipis upirapiro sarelso wredi 

            (Siemens, germania)  

sixSire 3 sixSire 2 sixSire 1 

 kveba 2  kveba 1 

 rele 3  rele 2 

 g) 

B sarelso wredi 

A sarelso wredi C  sarelso wredi 

 rele  kveba 

 upirapiro sarelso wredi Aster Tipe U 

                         (safrangeTi) 

1 2 3 4 

 a) 
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gaTvaliswinebulia damatebiTi SeerTebebi. aRniSnuli SeerTebebis arseboba arTulebs 

sarelso wredebis struqturas, magram amcirebs mezobeli sarelso wredebiT 

gadafaruli zonebis sigrZeebs.  mokled ganvixiloT TiToeuli maTgani. 

Aster Tipe U tipis frangul sarelso wredSi  mkvebavi da sareleo boloebis 

aparatura transformatoris meSveobiT ori mezobeli sarelso wredis gadafarvis 

zonasTanaa mierTebuli (nax.5.9,a). B sarelso wredis sazRvrebia marcxena da marjvena 

mxares ganlagebuli garegani rezonansuli 1 da 4 Suntebi, romlebic garkveul 

sixSireebzea awyobili; isini uzrunvelyofs aRniSnuli sixSiris cvladi denebis mokled 

SerTvas. Sinagani rezonansuli 2 da 3 Suntebi zRudavs A da C sarelso wredebis 

moqmedebaTa zonebs. sasignalo denebis sixSireebi 1,7-dan 2,6 kilohercamde arsebuli 

speqtrSia moTavsebuli.  

zemoT ganxiluli sarelso wredis msgavsi wredi damuSavebuli iqna 1881 wels jorj 
vestengauzis mier daarsebul cnobil amerikul kompaniaSi Union Switch & Signal-is 

(nax.5.9,b); masSi sixSireTa igive diapazonidan oTxi sixSirea SerCeuli; sarelso 

wredebis sasignalo denebi jer miileva aRniSnuli sarelso wredebis sazRvarze 

ganTavsebul induqciur koWaSi, xolo Semdeg mTlianad qreba mezobeli sarelso wredis 

transformatorSi. 

germanuli firma Siemens-is mier damuSavebul FTG  S  tipis sarelso wredSi 

(nax.5.9,b) gamoiyeneba 12 sixSire; grZeli ubnebisaTvi sixSireebi amoirCeva (4,75 – 
6,25)khc diapazonidan, xolo mokle ubnebisaTvis - (9,5 – 16,5)khc diapazonidan. 

relsebs Soris gamoyenebulia “S”-is formis zRudari, romlis induqtiuroba amcirebs 

gadafarvis zonas rezonansuli wredis meSveobiT (ix.nax. nax.5.9,b); aRniSnulis gamo 

gadafarvis zonis sigrZe 7-dan 19 metramde farglebSia moTavsebuli. mocemuli firmis 

mier damuSavebuli Alster Type 1 Watt  meore sarelso wredi msgavsi principis 

gamoyenebiTaa agebuli; misTvis (1,6 – 2,8)khc diapazonidan 6 sixSirea SerCeuli.  

bolo periodSi damuSavebuli iqna tonaluri sarelso wredebi, romlebSic mimRebebi 

mkvebav boloSia ganTavsebuli; aRniSnuli sarelso wredis denis sididis gazomva 

saSualebas gvaZlevs ara marto matareblis arseboba-ararsebobis faqti davafiqsiroT, 

aramed ganvsazRvroT matarebelsa da saliandago mimRebs Soris arsebuli manZilis 

sigrZe.              
 

5.4. tonaluri sarelso wredebis 

agebis safuZvlebi 

                         

         tonalur sixSireebs uwodeben 300-dan 3400 hercamde  farglebSi sixSire- 

        ebs. sarelso wredebs, romlebSic tonaluri sixSiris cvladi sasignalo de- 

nebia gamoyenebuli, tonaluri sixSiris sarelso wredebi, anu SemoklebiT -   

tonaluri sarelso wredebi ewodeba. rogorc wina paragrafSi aRvniSneT, isini 

miekuTvneba saliandago releebis (mimRebebis) ZabviT marTvis meTodis gamoyenebiT agebul 

iseT sarelso wredebis qvejgufs, romlebSic sarelso wredebis warmomqmnel relsebs 

Soris damatebiTi SeerTebebi gamoyenebuli ar aris (e.i. 5.8. naxazze aRniSnul  A-

qvejgufs).  

pirvelad tonaluri sarelso wredebi iaponiaSi damuSavda da 1963 wels dainerga 

hokaidos  maRalCqarosnul rkinigzaze.   
tonaluri sarelso wredebisaTvis damaxasiaTebeli  ZiriTadi Taviseburebebia: 

   1) maizolirebeli pirapirebis gamoricxvis SesaZlebloba; maizolirebeli pirapirebi 

sarelso wredebis yvelaze arasaimedo elementebia da maTi gamoricxva amaRlebs sarelso 

wredebis saimedoobas. dabali (25, 50 an 75 hc) sixSiris sarelso wredebiT Tu 

mxolod  izolirebuli (mamxoloebeli pirapirebiT gamoyofili) ubnebis aRWurva iyo 

SesaZlebeli, tonaluri sarelso wredebi SeiZleba rogorc izolirebul, ase 

araizolirebul saliandago ubnebze movawyoT. pirvel SemTxvevaSi miviRebT pirapirebian 
tonalur sarelso wredebs, xolo meore SemTxvevaSi - upirapiro tonalur sarelso 
wredebs. 

 1 
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 gadasarbenebze dabali (25, 50 an 75 hc) sixSiris sarelso wredebi warmoadgens 

upirapiro tonaluri sarelso wredebis cud alternativas; amitom am ukanasknelebis 

danergviT umjobesdeba gadasarbenze gamoyenebuli avtoblokirebis sistemis saimedooba; 

rac Seexeba sadgurebs, aq mizanSewonilia gamoviyenoT pirapirebiani tonaluri sarelso 

wredebi;  

2) sasignalo denad dabali sixSiris cvladi deniT amplitudurad modulirebuli 
tonaluri sixSiris sasignalo cvladi denis gamoyeneba; amplitudurad modulirebiT 

maRldeba wevis denisagan sasignalo denis daculobis xarisxi. tonalur sixSires mzidi 
sixSire, xolo dabal sixSires – mamodulirebeli sixSire ewodeba da isini Sesabamisad 
fmz da fmd simboloebiT aRiniSneba (ix. nax.5.10.).  

 

 

 

        

 

 

 

 

 

 

 

 

 

 

nax.5.10. tonaluri sarelso wredis signalis struqtura 
 

3) mezobel sarelso wredebSi sxvadasxva sixSiris sasignalo denebis gamoyeneba; amiT 
gamoiricxeba erT-erT sarelso wredSi gamavali sasignalo deniT mezobeli sarelso 

wredis saliandago mimRebis amuSavebis SesaZlebloba da saWiro ar aris mezobel 

sarelsoi wredebSi gamavali sasignalo denebis polarobebis cvla. 

4) kvebis wyaroebad da saliandago mimRebebad eleqtronuli (tranzistoruli an 
mikroprocesoruli) aparaturis gamoyeneba. es aumjobesebs tonaluri sarelso wredebis 

teqnikur-ekonomikur maCveneblebs. eleqtronuli aparaturis gamoyenebis gamo tonalur 

sarelso wredebs eleqtronuli sarelso wredebic ewodeba. 
                  

         pirapirebiani sarelso wredebis agebis sakiTxebi Cven zemoT ganvixileT (ix.    

        nax. 5.1  5.5), amitom axla yuradRebas upirapiro tonaluri sarelso wred- 

ebis agebis problemebze SevaCerebT. 

pirapirebiani sarelso wredis SemTxvevaSi (ix.nax. 5.1) saliandago ubnis 

(maizolirebel pirapirebs Soris arsebuli monakveTis) sigrZe emTxveva masze mowyobili 

sarelso wredis sigrZes. mocemul SemTxvevaSi sarelso wredis daSuntva iwyeba 

izolirebul ubanSi matareblis pirveli gogorwyvilis SesvlisTanave da mTavrdeba am 

ubnidan matareblis bolo gogorwyvilis gasvlisTanave. 

  sxvanairad gvaqvs saqme upirapiro tonaluri sarelso wredis SemTxvevaSi (nax. 
5.11). mis erT-erT boloze (1-2 wertilebTan) mierTebulia amplitudurad 

modulirebuli tonaluri sixSiris sasignalo denis gn generatori, xolo meore 

boloze (3-4 wertilebTan)  - saliandago lm mimRebi. aRniSnul obieqtebs Soris 

arsebuli monakveTis L sigrZe udris saliandago ubnis sigrZes. 

davuSvaT, rom matarebeli moZraobs marcxnidan – marjvniv (ix. nax. 5.11). mocemul 

SemTxvevaSi saliandago ubanze mowyobili sarelso wredis daSuntva daiwyeba maSin, 

rodesac matareblis pirveli gogorwyvili saliandago ubnis saTave 1-2 wertilebs 
garkveuli LdS manZiliT miuaxlovdeba; daSuntva damTavrdeba maSin, rodesac matareblis 

ukanaskneli gogorwyvili saliandago ubnis bolo 3-4 wertilebs igive LdS manZiliT 

 2 

t 

U 

fmd 

fmz 
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gascdeba; LdS sigrZis mqone monakveTs damatebiTi daSuntvis zona ewodeba.  sarelso 

wredis faqtiuri Lf sigrZe udris misi daSuntvis dawyebisa da damTavrebis wertilebs 

Soris manZils, e.i. 

                                                         Lf = L + 2 LdS ,                   (5.5) 

sadac L aris kvebis wyarosa da saliandago mimRebis mierTebis wertilebTan arsebuli monakveTis 

sigrZe, xolo LdS  - damatebiTi daSuntvis zonis. 
 

 

                                                                                                                                                                                                                

 
                                                                                                                                                     
                                                                     
 

                                                                                                                                                              

 

                                                                        
                                                                                              
 

 

                                                                                                               
 

 
nax. 5.11. tonaluri sixSiris sarelso wrediT liandagis ubnis gakontrolebis sqema:  
L - tonaluri sarelso wredis fizikuri sigrZe; Lf - tonaluri sarelso wredis faqtiuri 

sigrZe; LdS - damatebiTi daSuntvis zona; RS - Suntis winaRoba; gn - kvebis wyaro (tonaluri 
sixSiris generatori; lm - saliandago mimRebi; 1;2 da 3;4 – mkvebavi da releuri boloebis 

mierTebis wertilebi. 
 

 Nrac ufro mcirea damatebiTi daSuntvis zonis sigrZe, miT ufro mcirea gansxvaveba 

saliandago ubnisa da masze mowyobili sarelso wredis sigrZeebs Soris, e.i. ufro 
mkveTradaa gamokveTili gasakontrolebeli saliandago ubani.  

damatebiTi daSuntvis zonis sigrZe ukuproporciuladaa damokidebuli Semdeg 

parametrebze: 

 sasignalo denis sixSireze; 

 mimRebis Sesasvlelze modebul Zabvaze; 

 izolaciis (balastis) riz winaRobaze; 

 relsebis Z winaRobaze. 

  zemoT aRniSnulis Tanaxmad sasignalo denis sixSiris gazrdiT mcirdeba daSuntvis  

damatebiTi zonis sigrZe, e.i sruldeba piroba: 

(fmz) (LdS 0), 

rac ikiTxeba Semdegnairad: “Tu fmz sixSire miiswrafvis usasrulobisaken, maSin LdS  

miiswrfvis nulisaken.” konkretulad, sasignalo denis sixSireebad 420780 hc-is 

SerCevisas damatebiTi daSuntvis zonis sigrZe icvleba 40...120 metris farglebSi; 

aRniSnuli denis sixSireebad 4,55,5 khc  sixSiris gamoyenebisas ki - LdS  15m. 
praqtikulad, damatebiTi daSuntvis zonis LdS sigrZem SeiZleba miaRwios 

gasakontrolebeli zonis L sigrZis 10%-s.  

  aqtualuria sasignalo denisaTvis mzidi fmz sixSiris problema. sarelso wredis 

saimedod muSaobisaTvis sasignalo denis mzid sixSireTa diapazonSi SenarCunebuli unda 

iyos sarelso wredis saeqspluatacio maxasiaTeblebi, xolo diapazonidan amorCeuli 

konkretuli sixSireebi  moTavsebuli unda iyos wevisa da samrewvelo sixSiris denebis 

harmonikebs Soris. 
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             analizi gviCvenebs, rom Tu sasignalo denis mzidi sixSireebi amorCeulia 

           sixSireTa 420780 hc-is  diapazonidan, maSin saliandago mimRebi kargadaa 

daculi wevis denis harmonikebisagan, mniSvnelovnad mcirdeba sarelso wredis mier 

moxmarebuli simZlavre da sakmaod martivad SeiZleba gamoiricxos mezobeli sarelso 

wredebis sasignalo denebis urTierTzegavlena. aRniSnuli diapazonidan unda SevarCioT 

iseTi konkretuli sixSireebi, romlebic moTavsebuli iqneba wevis denisa da samrewvelo 

sixSiris denis harmonikebis sixSireTa Soris. arsebobs aseTi sixSireebis amorCevis 

sxvadasxva SesaZlo varianti; erT-erTi variantis Tanaxmad aseT sixSireebad SeiZleba 

SeirCes 420; 480; 580; 720 da  780 hc sixSireTa nakrebi; aseTi nakrebis SerCevisas 
tonaluri sarelso wredebi SeiZleba gamoviyenoT nebismieri (mudmivi da cvladi) wevis 

dros. dadgenilia, rom aseT aRniSnuli nakrebisaTvis tonaluri sarelso wredebis 

yvela (normaluri, Sunturi, sakontrolo, mokled SerTvis) reJimis Sesasruleblad 

saWiroa izolaciis (balastis) minimaluri riz min winaRoba 0,7 omi.km-is toli iyos, e.i. 

sruldebodes piroba: 

                                                        riz min = 0,7 oms .                                   (5.6) 

 
                                                                                                                                       

                                                                      
                                                                                                                                                                                                                                                                                  
                                                                                                                                           

 

                 
 

 

                                                                                                                          
                    
                

 
 
 
 
 
 

                                                                                                                      
 
 

nax. 5.12. ori gansxvavebuli sixSiriani sasignalo denebis mqone tonaluri  
sarelso wredis agebis principuli sqema 

 
zemoT mocemuli sixSireTa amplitudurad modulireba sasurvelia movaxdinoT 8 an 

10 hc sixSiris cvladi deniT; e.i. ganxiluli variantisaTvis gvaqvs: 

[fmz (420 480 580 720 780)hc] &[fmd (8 10) hc], 
[ikiTxeba, rogorc: “mzidi fmz sixSire udris 420 an 480 an 580 an 720 an 780 hercs da 

mamodulirebeli sixSire udris 8 an 10 hercs”)] 

9 hc sixSiris deniT modulirebuli 420 hc sixSiris deni aRiniSneba, rogorc 

420/9. zemoT SerCeuli sixSireebis SemTxvevaSi tonaluri sixSiris sarelso wredebSi 

SeiZleba gamoyenebuli iqnes amplitudurad modulirebuli Semdegi sixSiris sasignalo 

denebi: 

             420/9; 420/12; 480/9; 480/12; 580/9;         (5.7) 
            580/12; 720/9; 720/12; 780/9; 780/12    
420 hc sixSire yvelaze axloa samrewvelo 50hc sixSiris me-8 harmonikis 

sixSiresTan, xolo 480; 580; 720 da 780 hc sixSireebi – Sesabamisad me-9; me-11; me-14 

F1 F2 F2 F2 F1 F1 

  

 
   

     

 გ1 (F1)  ლმ1(F1) 

 

L შ 

5l 4l 3l 2l 
1ლ 

maTanxmebeli da dac- 
vis mowyobilobebi 

კაბელი  

გ4/5 (F1) 

 

ლმ4(F1) 

 
ლმ3(F2) 

 

გ2/3 (F2) 

 
ლმ2(F2) 
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da me-15 harmonikis sixSiresTan. miRebulia, rom zemoT CamoTvlil tonalur sixSireebs 

mieniWos samrewvelo 50hc sixSiris uaxloesi harmonikebis nomrebi, e.i.  

420 hc  8, 

480 hc  9, 

580 hc  11, 

720 hc  14, 

780 hc  15. 
zemoT CamoTvlili xuTi mzidi sixSiridan tonaluri sarelso wredebis asagebad 

sakmarisia mxolod romelime ori F1, F2 (420 480 580 720 780) maTganis 

gamoyenebiT davkmayofildeT (nax. 5.12).  
tonaluri sarelso wredebiT rkinigzis aRWurvisas mezobel sarelso wredebSi 

uzrunvelyofili unda iyos sasignalo denebis sixSireTa monacvleoba. es aucilebelia 

erT-erT sarelso wredSi gamavali sasignalo deniT mezobeli sarelso wredis 

saliandago mimRebis amoqmedebis gamosaricxavad. 

                      

          mezobel sarelso wredebSi tonalur sixSireTa monacvleobis uzrunvel- 

           sayofad  sakmarisia ori gansxvavebuli F1 da F2 sixSiris sasignalo 

denis gamoyeneba (nax.5.12). 
saliandago g1 generatori 1l sarelso wreds awodebs F1 sixSiris, g2/3 

generatori 2l da 3l sarelso wredebs -  F2 sixSiris, xolo g4/5 generatori 4l 

da 5l sarelso wredebs - F1 sixSiris sasignalo dens. aRniSnuli sixSiris sasignalo 

denebi generatorebis mierTebis wertilidan orive mxareze vrceldeba. generatorebis 

dasaxelebebTan mieTiTeba maT mier gamomuSavebuli sasignalo denis sixSireebi; 6.12 
naxazze ganxiluli SemTxvevisaTvis daSvebulia, rom g1, g2/3, g4/5  generatorebi 

Sesabamisad gamoimuSavebs F1, F2, F1 sixSiris sasignalo denebs; amitom maTi 

dasaxelebebia: g1(F1), g2/3(F2), g4/5(F1).  

TiToeul saliandago ubans gaaCnia sakuTari saliandago mimRebi. saliandago ubnebTan  

mimRebebis mierTebis aseTi wesi gamoiyeneba: ori mezobeli saliandago ubnis mimRebebi 

paralelurad uerTdeba am ubnebis saerTo wertils; Cvens SemTxvevaSi erTmaneTis 

mezobeli 1l da 2l  ubnebis saliandago lm1 da lm2 mimRebebi paraleluradaa 

mierTebuli am ubnebis saerTo wertilTan; aseve, saliandago  lm3 da lm4 mimRebebi 

paraleluradaa mierTebulia 3l da 4l saliandago ubnebis saerTo wertilTan. 

 saliandago mimRebebi reagirebs garkveuli sixSirisa da amplitudis mqone sasignalo 

denebze; sxvanairad rom vTqvaT, maT gaaCniaT sixSirul-zRurbluri seleqciis Tvisebebi. 
generatorebis SemTxvevis analogiurad saliandago mimRebTa aRniSvnebSic mieTiTeba 

sasignalo denis is sixSire, romelzedac reagirebs aRniSnuli mimRebi. ganxiluli 

magaliTis SemTxvevaSi saliandago lm1, lm2, lm3 da lm4 mimRebebi reagirebs 

Sesabamisad F1, F2, F2 da F1 sixSiris sasignalo denebze, amitom maTi dasaxelebebia: 

lm1(F1), Llm2(F2), Llm3(F2) da Llm4(F1). 

saliandago releebi normalurad (moZravi Semadgenlobis ararsebobisa da saliandago 

Zafebis mTlianobis dros) denis qveSaa. 

davuSvaT, rom moZravi Semadgenloba dgas 4l ubanze, an am liandagis relsi 

gatexilia; am SemTxvevaSi lm4(F1)  Seuwydeba g4/5(F1) generatoris mier gamomuSavebuli 

F1 sixSiris sasignalo denis miwodeba da igi miiRebs marto g2/3(F2)  wyaros mier 

gamomuSavebuli F1 sixSiris sasignalo dens; aseTi sixSiris denisaTvis mas gaaCnia didi 

mileva, ris gamoc igi ver amoqmeddeba da darCeba udenod.  

mocemul SemTxvevaSi lm4(F1) mimRebis amoqmedeba Teoriulad SeuZlia g1(F1) 

generators, romelic gamoimuSavebs F1 sixSiris sasignalo dens; magram g1(F1) 

generatori lm4(F1) mimRebidan didi manZiliT, kerZod sami (1l, 2l, 3l) blok-

ubniTaa daSorebuli; aRniSnul blok-ubnebSi gavlis Semdeg lm4(F1) mimRebTan misuli 

F1 sixSiris sasignalo denis amplituda 100-jer naklebi iqneba am mimRebis 

amoqmedebisaTvis saWiro amplitudaze; maSasadame praqtikulad saimedodaa gamoricxuli 

Llm4(F1)  mimRebis yalbad amoqmedebis SesaZlebloba. 

 4 
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saliandago 5l ubnis daSuntva unda moxdes mas Semdeg, rac moZravi Semadgenloba 

gascdeba sarelso xazTan g4/5(F1) generatoris mierTebis wertils, magram daSuntvis 

damatebiTi zonis arsebobis gamo es SeiZleba moxdes am wertilTan moZravi 

Semadgenlobis LS  manZiliT miaxloebisas. aRniSnuli manZilis sigrZe, rogorc zemoT 

aRvniSneT, damokidebulia rogorc sasignalo denis sixSireze, aseve balastis kuTr 

winaRobaze; igi daaxloebiT sarelso wredis sigrZis 10-15%-is tolia. 

 
                                                                                                       
 
                                                                                                                                   
 
 
     
 
 

nax. 5. 13 ori gansxvavebuli sixSiriani sasignalo denebis mqone tonaluri  
sarelso wredis organizebis magaliTi 

                      

         ganxilul magaliTSi gamoyenebuli F1 da F2 simboloebiT aRniSnulia am-  

         plitudurad modulirebuli sasignalo denis konkretuli sixSireebi; 

F1=480/8-isa da F2=420/12-is SemTxvevaSi miviRebT 5.13 naxazze gamosaxul tonalur 

sarelso wreds. masSi gamoyenebuli aparatura (generatorebi da saliandago mimRebebi) 

SeiZleba ganTavsebuli iyos sasadguro saTavsSi an releur karadebSi; relsebs isini 

liandagebTan ganTavsebuli maTanxmebeli da dacvis mowyobilobebis saSualebiT 

ukavSirdeba. 

ganxiluli saxis tonaluri sarelso wredebSi gamosayenebel tipur gn generators 

unda gaaCndes ori gansxvavebuli F1 da F2 sixSiris mqone sasignalo denis generirebis 

unari da, garda amisa, konkretul sixSireze misi awyoba adgilze unda iyos 

SesaZlebeli (garegani zRudarebis gadarTvis saSualebiT). 

gamocdilebam gviCvena, rom mxolod ori gansxvavebuli F1 da F2 sixSiris mqone  

sasignalo denis gamoyeneba praqtikaSi wamoWrili yvela SesaZlo amocanis gadawyvetis 

saSualebas ar iZleva. 

magaliTad, davuSvaT, rom 2l da 3l ubnebis sigrZe mcirea, xolo 1l ubanSi 

gamaval sasignalo dens aqvs maRali amplituda (ix. nax.5.12). aseT SemTxvevaSi 1l 

ubanSi gamavali F2 sixSiris deniT SesaZlebelia amoqmeddes 4l ubnis saliandago lm4 

mimRebi; aRniSnulis gamosaricxavad 4l ubanSi saWiroa mesame F3 sixSiris sasignalo 

deni gamviyenoT. 

 garda zemoT aRniSnulisa, ori gansxvavebuli sixSiris sasignalo deni mxolod 

samniSna signalizaciis sistemis asagebadaa sakmarisi; oTxniSna signalizaciis sistemis 
asagebad  aucilebelia gamoviyenoT sami gansxvavebuli sixSiris sasignalo deni.  

tipuri saliandago generatorebisa da mimRebebis gamoyenebis universalurobisaTvis 

(e.i. imisaTvis, rom maTi gamoyeneba SeiZlebodes samniSna, aseve oTxniSna signalizaciis 

sistemebisa da mokle saliandago ubnebis SemTxvevaSic) saWiroa isini sami gansxvavebuli 

F1, F2 da F3 sixSirisaTvis aigos.   

amplitudurad modulirebuli sami gansxvavebuli F1, F2 da F3 sixSiris generirebis 

unaris mqone saliandago lg generatori pirobiTad aRiniSneba rogorc lg/F1,F2,F3. 

SesaZlo sixSireebidan romelime konkretuli sixSiris sasignalo denis generirebisaTvis 

generatoris awyoba SesaZlebelia masze arsebuli garegani zRudarebis saTanado 

mdebareobebSi gadayvaniT. 

analogiurad, lm/F1,F2,F3-iT aRiniSneba saliandago generatori, romelic SeiZleba 

F1, F2 an F3 sixSiris deniT amoqmeddes. aseTi mimRebis konkretul sixSireze awyobac 

masze arsebuli garegani zRudarebiTaa SesaZlebeli. 
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5.5. tonaluri sarelso wredebis 

 aparaturuli uzrunvelyofa 

                      

          msoflios mowinave qveynebSi metad aqtualuria tonaluri sarelso wred-           

         ebis damuSavebisa da rkinigzis arsebul xazebze maTi danergvis problema. 

pirvelad aseTi sarelso wredebi iaponiaSi damuSavda da 1963 wels dainerga tokaidos 

maRalCqarosnul rkinigzaze. maTSi gamoyenebulia 10 36 hc sixSireebiT amplitudurad 

modulirebuli 720, 840, 900, 1090 hc sixSireTa nakrebi. kunZulebs Soris arsebul 

gvirabebSi dagebul sarkinigzo xazebze arsebuli mlaSe balastisa da izolaciis dabali 

winaRobis gamo gamoyenebulia mokle upirapiro tonaluri sarelso wredebi. 

safrangeTis magistralur da saqalaqo rkinigzebze arsebul TVM300 sistemaSi 

tonaluri sarelso wredebisaTvis SerCeulia 10,3 29 hc sixSireebiT amplitudurad 

modulirebuli 1700, 2000, 2300, 2600 hc sixSireTa nakrebi.  sistema gankuTvnilia 

iseTi xazebisaTvis, romlebzedac moZraobs invertorebiTa da tiristorebiT aRWurvili 

lokomotivebi. 

 

 

 

 

 

 

 

 

 

 

 

                                                                                            
 

 
nax. 5.14 tonaluri sarelso wredis blok-sqema 

 

 
poloneTis rkinigzebze farTod inergeba ori modifikaciis mqone SOT-2 tipis 

tonaluri sarelso wredebi. pirvel maTganSi mzidi sixSireebi aRebulia 13 khc, xolo 

meoreSi – 8,020,0 khc diapazonidan. meore diapazonSi gaerTianebulia tonalurze 

maRali sixSireebi (tonalurad iTvleba 0,33,4 khc diapazonSi Semavali sixSireebi); 

samarTliani iqneboda Sesabamisi wredebisaTvis maRali sixSiris sarelso wredebi 

gvewodebina, magram vinaidan tonaluri sixSireebi mainc maRal sixSireebTan asocirdeba, 

amitom maTac tonaluri sarelso wredebi ewodeba. 

inglisis rkinigzebze gamoyenebulia 1,72,9 khc diapazonSi momuSave upirapiro 

tonaluri sarelso wredebi. 

ruseTSi damuSavebuli iqna ТРЦ1, ТРЦ2, ТРЦ3 da ТРЦ4 tipis sarelso wredebi, 

romlebsac Sesabamisad pirveli, meore, mesame da meoTxe Taobis tonaluri sarelso 

wredebi ewodeba pirveli Taobis sarelso wredebis aparaturas SeuZlia temperaturaTa 

+50+400 
C diapazonSi muSaoba, amitom isini mxolod Tbil saTavsebSi SeiZleba 

ganTavsdnen; danarCeni Taobis tonaluri sarelso wredebis aparatura temperaturaTa -

450+650 
C diapazonSi samuSaodaa gaangariSebuli; maTi ganTavseba aragaTbobad sareleo 

karadebsa da kolofebSicaa SesaZlebeli. 
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 pirveli da meore Taobis tonaluri sarelso wredebisaTvis mzid sixSireebad 425; 
475; 575; 725, 775 hc, mesame Taobis sarelso wredebisaTvis - 420; 480; 580; 720, 780 
hc,  xolo meoTxe Taobis sarelso wredebisaTvis – 4,5; 5,0 da 5,5 khc sixSireebia 
SerCeuli. dReisaTvis pirveli da meore Taobis tonaluri sarelso wredebis danergva 

ar xdeba da amisaTvis ZiriTadad mxolod mesame Taobis sarelso wredebi gamoiyeneba. 

meoTxe Taobis tonalur sarelso wredebSi maRali mzidi sixSiris denebis gamoyeneba 

amcirebs rogorc sarelso wredis, aseve damatebiTi daSuntvis zonis sigrZeebs; amitom 

aseTi sarelso wredebiT rekomendebulia mokle (300 metramde sigrZis) saliandago 

ubnebi mxolod im SemTxvevaSi aRiWurvos, rodesac teqnologiuri pirobebi damatebiTi 

daSuntvis zonebis sigrZeebis minimizirebas moiTxovs.  
                      

           miuxedavad mravalferovnebisa,  nebismieri  tonaluri  sarelso wredis                        

         struqturidan SeiZleba gamoiyos sarelso wredis mkvebavi da mimRebi 

mxareebi. mkvebavi mxare Seicavs sasignalo saliandago lg generatorsa da lf filtrs 

(nax. 5.14).  
saliandago lg generatoris daniSnulebaa dabali sixSiriT 100%-iT modulirebuli 

sinusoiduri mzidi sixSiriani sasignalo denis formireba da gaZliereba. amplitudurad 

modulirebuli konkretuli sasignalo denis gamosamuSaveblad saliandago generatori 

masze arsebuli specialuri zRudarebiT aewyoba. es xelsayrelia rogorc warmoebis, 

aseve eqspluataciis TvalsazrisiTac. kerZod, warmoebis SemTxvevaSi amiT mcirdeba 

qarxnis mier gamosaSvebi aparaturis nomenklatura, xolo eqspluataciis SemTxvevaSi ki 

mcirdeba saTadarigo blokebis raodenoba da izrdeba maTi universaloba.  

saliandago lg generators, rogorc wina paragrafSi aRvniSneT, unda SeeZlos sami 

gansaxvavebuli tonaluri sixSiris generireba. aRniSnulis gamo, magaliTad, ТРЦ3 tipis 
sarelso wredisaTvis damuSavebulia: 

 ГПЗ/8,9,11 tipis saliandago generatori, romelic gamoimuSavebs 8 an 12 hc 

sixSiris deniT amplitudurad modulirebuli 8,9,11 sixSiris sasignalo dens; 

 ГПЗ/11,14,15 tipis saliandago generatori, romelic gamoimuSavebs 8 an 12 hc 

sixSiris deniT amplitudurad modulirebuli 11,14,15 sixSiris sasignalo dens. 

orive saxis generatoris principuli sqemebi urTierTidenturebia da erTmaneTisagan 

mxolod calkeuli elementebis parametrebis mniSvnelobebiT gansxvavdeba.  

saliandago lf filtris daniSnulebaa: 

 sarelso wredis mkvebavi boloSi uzrunvelyos moTxovnili ukuSesasvleli 

winaRoba; 

 saliandago generatori daicvas salokomotivo signalizaciis da wevis denebisagan, 

agreTve atmosferuli gadametZabvebisagan; 

 Suntur da sakontrolo reJimebSi uzrunvelyos sarelso wredis mkvebavi bolos 

iseTi ukuSesasvleli winaRoba, romelic sarelso wredebis muSaobis pirobebiT aris 

gansazRvruli; 

 kabelisagan galvanurad ganacalkevos generatoris gamosasvleli wredi; 

 generatoris SefardebiTi dabali gamosasvleli Zabvebis pirobebSi uzrunvelyos 

sarelso wredisaTvis moTxovnili sididis Zabvis miwodeba. 

TiToeuli tipis saliandago generatorisaTvis gamodis sakuTari saliandago filtri. 

magaliTad, ТРЦ3 tipis sarelso wredebSi gamoyenebul ГПЗ/8,9,11 generatorisaTvis 

gamodis ФПМ-8,9,11 tipis, xolo ГПЗ/11,14,15 generatorisaTvis - ФПМ-8,9,11  tipis 
saliandago filtri. pirveli maTgani garegani zRudarebiT SeiZleba 8, 9  da 11 
sixSireze, xolo meore - 11, 14 da 15 sixSireze iyos awyobili. orive tipis filtris 

struqturebi erTmaneTis identurebia da erTmaneTisagan maTSi asebul elementTa 

parametrebis sidideebiT gansxvavdeba. 
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           mimRebi mxare Sedgeba saliandago lm  mimRebisagan, romlis gamosasv- 

          lelTan eleqtromagnituri an eleqtronuli saliandago П relea 

mierTebuli. lm-is daniSnulebaa miiRos, gaSifros amplitudurad modulirebuli 

signalebi da am ukanasknelTa donis Sesabamisad marTos saliandago П rele; 

mzidi da mamodulirebeli sixSireebis TiToeuli kombinaciisaTvis individualurad 

mzaddeba saliandago mimRebi; ТРЦ3 tipis sarelso wredisaTvis,  rogorc (5.6)-dan Cans, 
sul aseTi 10 kombinacia arsebobs; amitom mocemul SemTxvevaSi arsebobs saliandago 

mimRebebis Sesrulebis 10 saxe.  
mkvebavi mxaris saliandago lf filtri da mimRebi mxaris saliandago lm  mimRebi 

saliandago ubnis relsebTan SeTansmebisa da dacvis Sdm mowyobilobebiTaa mierTebuli. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 5.15. SeTanxmebisa da dacvis mowyobilobebi 
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SeTanxmebisa da dacvis Sdm mowyobilobis daniSnulebaa  SemaerTebeli kabelisa da 

aparaturis winaRoba SeaTanxmos sarelso xazis winaRobasTan, sarelso wredis 

aparatura daicvas mexisagan (avtonomiuri wevis dros) an sakontaqto qselSi 

warmoSobili gadametZabvebisa da wevis ukudenis asimetriisagan (eleqtruli wevis 

dros); dacvis mowyobilobebs SeiZleba mivakuTvnoT sarelso ZafebSi wevis ukudenebis 

gasaTanabreblad (asimetriis aRmosafxvrelad) eleqtruli wevis dros dayenebuli 

drosel-transformatorebic.   

 SeTanxmebisa da dacvis Sdm mowyobilobaTa sqemebis (nax.5.15) saxe damokidebulia 

gadasawyvet amocanebsa da sarelso wredis gamoyenebis pirobebze. gamoyenebis pirobebs 

gansazRvravs wevis denis arseboba-ararseboba, wevis denis saxe, sarelso xazTan 

aparaturis mierTebis adgilze drosel-transformatoris arseboba-ararseboba. naxazze 

naCvenebia sxvadasxva SemTxvevebis dros maTanxmebeli da dacvis mowyobilobaTa sqemebi. 

avtonomiuri wevis dros centralizaciis postze an transportabelur modulSi 

ganTavsebuli tonaluri sarelso wredebis aparaturis relsebTan mierTeba  xdeba kvebis 

kt transformatorisa da mTn maTanabrebelis meSveobiT (nax. 5.15,a). isini 

moTavsebulia uSualod liandagTan arsebul ПЯ-1 tipis saliandago kolofSi. 

transformaciis n = 38 koeficientiani ПОБС-2 tipis kt transformatori 

uzrunvelyofs sarelso xazis winaRobasTan tonaluri sarelso wredis mkvebav da 

releur boloTa winaRobebis SeTanxmebas. ВОЦН-220 an ВОЦН-380 tipis mTn 

maTanabrebel tonalur sarelso wreds icavs mexis dacemisagan.  

mkvebavi an releuri bolodan tonaluri sarelso wredis kodirebis arsebobis 

SemTxvevaSi centralizaciis postze dayenebulia 4 mkf tevadobis Csw kondensatori 

(nax. 5.15,b); igi sarelso wredis winaRobasTan aTanxmebs als-is mowyobilobaTa 

winaRobebs. sarelso wredebis ZiriTadi reJimebis uzrunvelsayofad saliandago 

kolofSi idgmeba РП-1,1-200 an РПН-0,28-150 tipis araregulirebadi damcavi Rd 

rezistorebi. isini sarelso wredis boloebSi warmoqmnis Sesasvleli winaRobebis 

Sebrunebul winaRobebs; aRniSnuli rezistorebi SeiZleba mimdevrobiTi an paraleluri 

sqemis gamoyenebiT rigrigobiT an erToblivad davayenoT. als-is arxis muSaobis 

saimedoobis asamaRleblad dayenebulia C5-35B tipis Rk rezistorebi.  

gansxvavebuli sigrZis ganStoebebis arsebobis gamo tonaluri sarelso wredebis 

releur boloebze Zabvis gadatvirTvis warmoSobis gamosaricxavad misaerTebel 

gamomyvanebze damokidebulebiT ayeneben transformaciis 1,2-dan 5,08-mde koeficientis 

mqone УТ3 tipis mt transformatorebs (nax. 5.15,g). 
mudmivi denis eleqtruli wevisa da mkvebav an releur boloze dt drosel-

transformatoris arsebobisas am ukanasknelis damatebiTi gragnili gamoiyeneba 

tonaluri sarelso wredis aparaturis misaerTeblad (nax. 5.15,d). transformaciis n = 

40 koeficientiani drosel-transformatori Tavad asrulebs rogorc winaRobebis 

maTanxmeblis, aseve wevisa da sasignalo denebis galvanuri damacalkeveblis funqciebs. 

mTn maTanabrebeli postzea dayenebuli da igi sarelso wreds icavs sakontaqto qselSi 

warmoSobili sakomutacio gadametZabvebisagan.  

cvladi denis eleqtruli wevis dros wevis denisagan personalisa da xelsawyoebis 

ufro saimedod dacvisaTvis transformaciis n = 3 koeficientian drosel-

transformators transformaciis n = 13,3 koeficientian maTanxmebel kt 

transformatorTan erTad gamoiyeneben (nax. 5.15,e). wevis denis asimetriisagan 

dacvisaTvis erToblivad iyeneben damcav Rd rezistorebsa da ABM1-15 an ABM1-5 tipis 

mravaljeradi moqmedebis amom amomrTvels. saliandago transformatori, damcavi 

rezistori, maTanabrebeli da avtomaturi amomrTveli drosel-transformatorTan 

arsebul saliandago kolofSia moTavsebuli. 

eleqtruli wevis dros drosel-transformatoris ararsebobisas SeTanxmebisa da 

dacvis iseTive mowyobilobebi gamoiyeneba, rogorc avtonomiuri wevis dros, oRond 

damatebiT unda davayenoT avtomaturi amom  amomrTveli (nax. 5.15,v). 
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 tonalur sarelso wredebSi gamoyenebuli saliandago lg generatoebis, lf 

filtrebisa da lm mimRebebis muSaobis zogadi principebi ganvixiloT ТРЦ3 da ТРЦ4  
tipis sarelso wredSi gamoyenebuli generatorebis filtrebisa da  mimRebebis magaliTze. 

                      

          saliandago generatoris agebis principebi. saliandago generatorebis agebis prin- 
        cipebs gavecnoT^ ТРЦ3 da ТРЦ4 tipis sarelso wredebSi gamoyenebuli saliandago 

generatorebis sqemebis ganxilvis magaliTze. 

      ТРЦ3 tipis sarelso wredSi gamoyenebuli ГП3 tipis saliandago generatori (nax.5.16) Seicavs 
Semdeg kvanZebs: 1)mzidi sixSireebis generators; 2)mamodulirebeli sixSiris generators; 3)                 
manipulators; 4)winaswar maZlierebels; 5)gamosasvleli Zabvis regulators; 6)                 
gamosasvlel maZlierebels; 7) kvebis meoreul wyaros. 
   ganvixiloT TiToeuli maTgani. 

1) mzid sixSireTa generatori realizebulia kvarculi GB rezonatoris mqone dabali sixSireebis 
generatoris DD1 mikrosqemaze. gaTvaliswinebuli sami sixSiridan erT-erT maTganze misi awyoba xdeba gare 
zRudarebis daxmarebiT (cxr.6.1).  

2) mamodulirebel sixSireTa generatori da manipulatori realizebuli DD2 mikrosqemaze. Mis 

Sesasvlelebze DD1 generatoridan miewodeba taqturi (1 mghc) sixSirisa da mzidi fH  sixSiris signalebi. 

3) winaswari maZlierebli gamoiyeneba gamosasvleli Zabvis regulatorTan  DD2 mikrosqemis 
gamosasvlelis SesaTanxmeblad da agebulia sagasaRebo reJimSi momuSave VT2 – VT5  tranzistorebiT. 

regulatoris SemadgenlobaSi Sedis: cvladi R11 rezistori; R9 da R10 rezistorebi; TV 

transformatori da R15rezistoriani C6 kondensatori.   
R9 – R11 rezistorebi gare 83-72 zRudarebiT mimdevrobiTaa mierTebuli TV transformatoris pirvelad 

gragnilebTan. cvladi R11 rezistori saSualebas gvaZlevs TV transformatoris pirvelad gragnilSi denis 
Secvlis gziT movaxdinoT amplitudurad modulirebuli signalis gamosasvleli Zabvis regulireba 1-dan 6 
voltamde farglebSi. blokis gauxsnelad gamosasvleli Zabvis regulirebisaTvis cvladi R11 rezistoris 
saxeluri gamotanilia ГП3 blokis garsacmis wina panelze. 

TV transformatori uzrunvelyofs gamosasvleli maZliereblia wredisagan regulatoris wredis 
galvanur garTvas; garda amisa igi uzrunvelyofs regulatoris gamosavleli Zabvis Semcirebas; es 
gamoricxavs iseT saxifaTo mtyunebas, rogoricaa regulatoris wredSi sxvadasxva dazianebebisa da 
gamosasvleli maZliereblis Sesasvleli winaRobis cvlilebis dros ГП3 generatoris gamosasvleli Zabvis 
zrda. C6 kondensatori da C6 kondensatoris seqcionirebuli meoreuli gragnili mzid sixSireSi 
rezonansze awyobis saSualebas gvaZlevs, rac gamoricxavs gamosasvleli signalis damaxinjebas. awyoba 
xorcieldeba mzidi sixSiris generatoris awyobis Sesabamisad gare zRudarebis daxmarebiT (ix.cxr.5.1). 

 
                                         cxrili 5.1. ГП3 generatorebis awyoba 
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580 8 12 – 22 62 – 42 81 – 73 

12 62 – 33 

720 8 12 -13 62 – 42 81 – 63 

12 62 – 33 

 

780 

8 12 – 11 62 – 42 81 – 82 

12 62 – 33 
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4) gamosasvleli maZlierebeli wrfiv reJimSi muSaobs da Sedgeba ori kaskadisagan (VT6 – VT9 
tranzistorebi). 100%-iani uaryofiTi ukukavSiris arseboba gamoricxavs tranzistoris gaZlierebis 
koeficientebis clilebisas gamosasvleli Zabvis cvlilebas. 

maZliereblis gamosasvleli simZlavrea 20 volt.amperi. ufro mZlavri signalis misaRebad saWiroa 53-83 
gamomyvanebTan mivaerToT saliandago ПУ1 maZlierebeli. am dros unda gamovrToT rogorc gamosasvleli 
maZlierebeli, aseve TV transformatori (3-4, 51-61, 83-72 zRudarebis moxsniT da kvebis saerTo wertili 
mivuerToT Zabvis regulatoris rezistorebs (2-83 zRudariT). 

5) kvebis meoreuli wyaro gamoimuSavebs 20 voltis tol orpolarul arastabilizebul Zabvasa da 9 
voltis tol stabilizebul Zabvas.  

saliandago ГП3 generatorismuSaobis vizualurad gasakontroleblad wina panelze gamoyvanilia VD6 da 
VD11 Suqdiodebi. VD6 Suqdiodis cimcimi gvatyobinebs, rom normalurad muSaobs mavalebeli generatorebi 
da winaswari maZlierebeli. VD6 Suqdiodis cimcimis (8 an 12 hc) reJimi sakmarisi gamocdilebis 
SemTxvevaSi saSualebas gvaZlevs vizualurad ganvsazRvroT Tu romel sixSirezea awyobili modulirebis 
sixSireTa generatori.  VD11 Suqdiodis uwyveti naTeba gvidasturebs gamosasvleli maZliereblis kvebis 
arsebobas. 

ГП3/8,9,11 da ГП3/11,14,15  sqemebi erTmaneTis identurebia, gansxvavdeba mxolod maTSi arsebuli TV 

transformatoris parametrebi. 
ГП3 blokSi gaerTianebulia generatoric, maZlierebelica da saliandago transformatoric (ix. nax. 

6.11), rac amcirebs aparaturis moculobas; generatori gamoimuSavebs sinusoidur gamosasvlel signals, rac 
gamoricxavs signalis sinusoiduri formis formirebisaTvis damatebiTi filtris dayenebis aucileblobas; 
gamoyenebulia mzidi da modulirebis sixSireebis ufro stabiluri generatorebi; gaTvaliswinebulia 
saliandago generatoris blokis mdgomareobis Suquri indikacia. 

Zveli modifikaciis ГП blokSi mzidi sixSireebis generatori realizebuli iyo dadebiTi ukukavSiris 
wredSi rxeviTi LC –konturiani operaciuli maZliereblis gamoyenebiT; modulirebis sixSiris generatori 
realizebuli iyo uaryofiTi ukukavSiris wredSi arsebuli drois mavalebeli RC-wredebis mqone 
operaciuli maZliereblis bazaze konstruirebuli multivibratoris saxiT. manipulatori agebuli iyo 
sagasaRebo reJimSi momuSave tranzistoriT. 

 ТРЦ4 tipis sarelso wredSi gamoyenebuli ГП4 tipis saliandago generatoris sqema            
nax.6.17) Sesrulebulia ГП3 tipis saliandago generatoris sqemis (ix.nax.6.16) analogiurad.            
misgan gansxvavebiT, ГП4 tipis generatorSi gamoiyeneba DD1 mikrosqemis sxva mmarTveli Sesasvlelebi; es 
cvlis kvarculi generatoris sixSiris gayofis koeficients da uzrunvelyofs meoTxe Taobis sarelso 
wredisaTvis saWiro mzidi sixSireebis formirebas. 

muSa wertilebis wasanacvleblad gamosasvleli maZliereblis (VT6-VT9) sqemaSi Setanilia 
R16. VD8 da R17,VD9 wredebi, ramac gaaumjobesa gamosasvleli signalis forma; garda amisa, Secvlilia 
zogierTi rezistorebis, kondensatorebisa da  induqciurobebis parametrebi. 

zRudarebi, romlebic gamoiyeneba saWiro mzid da mamodulirebel sixSireebze generatoris asawyobad, 
aseve, SerCeuli mzidi sixSiris rezonansze  Zabvis regulatoris filtris asawyobad da gamosavleli 
kaskadis misaerTeblad, 6.3 cxrilSia miTiTebuli. 

wina modifikaciis generatoris sqema arsebiTad gansxvavdeba gansaxilveli modifikaciisagan. ase, 
magaliTad, mzidi sixSiris misaRebad kvarculi rezonatoris (100 khc) sixSiris gayofa xorcieldeba 
trigerebiT; mamodulirebeli sixSiris generatori realizebuli iyo maZliereblis bazaze Seqmnili 
multivibratoris saxiT; modulatoris funqcias asrulebda JK trigeri. 

 ГП3 da ГП4 generatorebSi ar moiTxoveba sixSireTa Seregulireba, radgan mavalebeli GB rezonatori 
sakmaod stabiluria.  

 
                                                   cxrili 5.2. ФПМ filtrebis awyoba  

 
 

tipi 

 
mzidi 

sixSire, 

hc 

 
 

 kondensa- 

  torebi 

 

 

saerTo 

tevadoba 

 

TV-s 

gragnile- 

bis gamomy-

vanebi 

 
 

 

zRudarebi 

 

 
     ФПМ  

     8,9,11             

420 C5,C6,C7, C8 4,85 1-4 43-23-22-21-83 

480 C6,C7,C8 4,38 1-3 42-23-22-21 

580 C2,C3,C7,C8 4,07 1-2 41-23-22-73-81 

 

      ФПМ 

    1,14,15 

580 C2,C3,C7,C8 4,07 1-4 43-23-22-73-81 

720 C4,C5,C6,C8 3,68 1-3 42-23-21-82-83 

780 C3.C5,C6,C8 3,57 1-2 41-23-21-81-83 

                 

         saliandago filtris agebis principebi. saliandago filtrebis agebis principebs 
         gavecnoT ТРЦ3 da ТРЦ4 tipis sarelso wredebSi gamoyenebuli saliandago filtrebis sqe-- 

     mebis ganxilvis magaliTze. 

 

   ТРЦ3 tipis sarelso wredSi gamoyenebuli saliandago ФПМ filtris (nax.6.14) realizebulia 
mimdevrobiTi rxeviTi LC –konturis saxiT. igi Seicavs 8 kondensatorsa da TV transformators 
(induqtiurobisaTvis). 
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filtris Sesasvlelia 11-71 gamomyvanebi, romlebzedac signali ГП3 generatorisagan miewodeba. 
moTxovnil sixSireze awyoba xdeba induqtiurobisa da tevadobis erTdrouli cvlilebiT, rac sxvadasxva 
sixSireze filtris SefardebiT stabilur Sesasvlel winaRobas uzrunvelyofs. konturis induqtiuroba 
icvleba TV transformatoris pirveladi gragnilis mTlianad, an misi nawilis gamoyenebiT, xolo tevadoba 
icvleba kondensatorTa nakrebis SecvliT (cxr. 5.2)  

ФПМ filtrebis awyobis Sesaxeb cxril 5.2_Si moyvanili monacemebi iTvleba saangariSo monacemebad. 
imisaTvis, rom gaTvaliswinebuli iqnas konkretuli filtris tevadobaTa da induqtivobaTa faqtiuri 
mniSvnelobebi, agreTve mis gamosasvlelTan misaerTebeli kabelis tevadobis gavlena, awyoba unda moxdes 
aparaturis dayenebis adgilze. am dros zRudarebis daxmarebiT xdeba ama Tu im kondensatorTa damateba an 
gamoricxva ise, rom filtris gamosasvlelze miviRoT maqsimaluri Zabva, an uzrunvelvyoT induqtiurobasa 
(gamomyvanebi 23-11) da tevadobaze (gamomyvanebi 23-71) modebuli Zabvebis toloba. 

ФПМ 8,9,11 da ФПМ 11,14,15 filtrebi erTmaneTisagan gansxvavdeba TV transformatorTa parametrebiT. 
imis gamo, rom gansxvavebul pirobebSi uxdeba muSaoba, saliandago ФПМ  filtrebSi gaTvaliswinebulia 

gansxvavebuli gamosasvleli winaRobis mqone sami gamosasvleli. 
filtri isea gaangariSebuli, rom energetikulad yvelaze xelsayrelia gamosasvleli winaRoba 

(gamomyvanebi 12-16) 800 omis toli iyos. es gamomyvanebi gamoiyeneba nominaluri winaRobiani balastis 
SemTxvevaSi.  

12-62 gamomyvanebi (gamosasvleli winaRoba 400 omi) gamoiyeneba balastis dabali winaRobis dros, an 
maZlierebelSi damcavi rezistoris ararsebobisas, rac avtonomiuri wevisaTvisaa damaxasiaTebeli. am dros 
saliandago ГП3 generatori sakmaod mcire simZlavres moixmars, rac  

sarezervo kvebis wyarod saakumulatoro batareiis gamoyenebis saSualebas iZleva. 
12-63 gamomyvanebi (gamosasvleli winaRoba 140 omi) gamoiyeneba eleqtruli wevis dros balastis dabali 

winaRobis SemTxvevaSi. am dros filtris arsebuli gamosasvleli winaRoba uzrunvelyofs tonaluri 
sarelso wredis mkvebavi bolos ukuSesasvleli winaRobis optimalur (0,4 omis tol) winaRobas. 

miTiTebuli rekomendaciebi zogadi xasiaTisaa da konkretul SemTxvevebSi dasaSvebia miRebuli iqnas 
gansxvavebuli gadawyvetebi. 

ganxiluli filtrisaTvis damaxasiaTebelia: sqemis universaluroba sixSireTa orive diapazonisaTvis; 
Sesasvleli da gamosasvleli winaRobebis SefardebiTi stabiluroba sxvadasxva sixSireebisaTvis; 
gansxvavebuli gamosasvleli winaRobebis mqone sami gamosasvlelis  arseboba sxvadasxva SemTxvevebis dros 
gamosayeneblad. 

 ТРЦ4 tipis sarelso wredSi gamoyenebuli saliandago ФПМ filtris (nax.6.19 Sesasvlels warmoqmnis 
gare 1 da3 gamomyvanebi; gamosasvleli Zabva moixsneba 4 da 23 gamomyvanebidan. 5,5 khc-ze filtris asawyobad 
gamoiyeneba C1 kondensatori, 5khc-ze asawyobad C1 da C2 kondensatorebi (zRudari 23-43), xolo 4,5 khc-ze 
asawyobad – C1 da C3 kondensatorebi (zRudari 23-63). generatoris Sida winaRobis gaTvaliswinebiT 
filtris gamosasvleli winaRobaa 160 omi. filtris Sesasvlelze Tu modebulia 6 volti Zabvis mqone 
amplitudurad modulirebuli signali, maSin 510 omis toli datvirTvis dros gamosasvlelze warmoiqmneba 
35 voltze aranaklebi Zabva. 

                   

         saliandago mimRebis agebis principebi. saliandago filtrebis agebis principebs 
       gavecnoT ТРЦ3 da ТРЦ4 tipis sarelso wredebSi gamoyenebuli saliandago filtrebis sqemebis 

   sqemebis ganxilvis magaliTze.  

   ТРЦ3 tipis sarelso wredSi  gamoyenebuli saliandago ПП mimRebi (nax.5.20) gankuTvnilia 
 amplitudurad modulirebuli signalebis miRebis, deSifrirebisa da maTi donis Sesabamisad saliandago 
releebis marTvisaTvis. igi Seicvs Semdeg kvanZebs: 1) Sesasvlel filtrs; 2)demodulators; 3) amplitudur 
SemzRudvels; 4) pirvel buferul kaskads; 5) modulirebis sixSiris pirvel filtrs; 6) meore buferul 
kaskads; 7)zRurblur mowyobilobebs; 8) gamosasvlel maZlierebels; 9) modulirebis sixSiris pirvel 
filtrs; 10) gamosasvlels; 11) kvebis meoreul wyaros.  

ganvixiloT TiToeuli maTgani. 
1) Sesasvleli filtri axdens saTanadod awyobis Sesabamisi sixSiris mqone amplitudurad 

modulirebuli signalis gamoyofas da axSobs sxva mzidi sixSireebian signalebs, als-is signalebsa da 
wevis denis harmonikebs. igi warmoadgens oTxi bmuli LC-konturisagan awyobil zolur filtrs.  amasTanave 
TV1-C1 da TV2-C3 konturebs, aseve TV3-C3 da TV4-C4 konturebs Soris kavSiri kritikulze maRalia, 
xolo am wyvilebs Soris tranzistoruli VT1 kaskadiT gaTvaliswinebulia susti kavSiri. filtris 
Sesasvlelia ПП blokis gare gasarTis 11-43 gamomyvanebi. Sesasvleli filtris gatarebis zoli 24 hc-ze 
aranaklebia; mezobeli arxis mzidi sixSiris mileva f8, f9 sixSireebisaTvis 38 decibelze aranaklebia, xolo   

f11, f14 f15 sixSireebisaTvis – 30 decibelze aranaklebi; 
2) demodulatori axdens modulaciis sixSiriani signalis gamoyofas da agebulia VT2 tranzistoris  

gamoyenebiT; 
3) amplituduri SemzRudveli saliandago mimRebis sqemaSi gaTvaliswinebulia modulaciis 8 da 12 hc 

sixSireTa saimedod seleqciisaTvis (e.i. SerCevisaTvis). igi agebulia saerTo emiteris sqemiT CarTuli VT3 

tranzistoris gamoyenebiT. R10 rezistori Rrma uaryofiT kavSirs uzrunvelyofs; 
4) pirveli buferuli (VT4) kaskadi modulirebuli sixSiris pirveli filtris Sesasvlel winaRobas 

aTanxmebs amplituduri SemzRudvelis parametrebTan; 
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nax. 5.18 saliandago ФПМ filtris principuli sqema 
  

 

 
nax. 5.19 ФРЦ4Л tipis saliandago filtris sqema 

 
5) mamodulirebeli sixSiris pirveli filtri realizebulia LC-konturis (C7,C8,TV5) saxiT. konturis 

vargisianoba ([1], gv.121) daaxloebiT eqvsis tolia. aseTi vargisianobis filtrs Tu CavrTavT zRurbluri 
mowyobilobis win da amave dros gamoviyenebT amplitudur SemzRudvels, maSin arsebiTad gaumjobesdeba 
mamodulirebeli sixSireebis seleqcia da amaRldeba wevis denis harmonikebisagan mimRebis daculoba. 
saliandago mimRebis Sesasvlelze mezobeli arxis modulaciis sixSiriani signalis zemoqmedebisas ПП-s 
Sesasvlelze warmoSobili mudmivi denis Zabva 0,1 volts ar aWarbebs;     

6) meore buferuli kaskadic, romelic realizebulia saerTo koleqtoris mqone sqemiT CarTuli VT5 da 
VT6 tranzistorebiT, aTanxmebs funqcionalur kvanZebs;  

7) zRurbluri elementi realizebulia 1-Tan axlos mdebare dabrunebis koficientis ([1], gv.78) mqone 
simetriuli (VT7, VT8) trigeris saxiT. mimRebis dabrunebis koeficienti xelovnuradaa Semcirebuli 0,95-
mde (es miRweulia VT7  da VT8 tranzistorebs Soris R16 rezistoriT ganxorcielebuli susti dadebiTi 
ukukavSiris SemweobiT). aucileblobis SemTxvevaSi mimRebis dabrunebis koeficienti  SeiZleba ufro metad 
SevamciroT; amisaTvis saWiroa blokis 61-21 gamomyvanebi erTmaneTTan SevaerToT saliandago reles 
frontuli kontaqtiT. am SemTxvevaSi saliandago reles agznebisas mimRebis mgrZnobiarobis regulirebis 
wredSi R2 rezistori paralelurad CairTveba R3 rezistori. saliandago reles udenod darCenisas 
(rodesac matarebeli daaSuntebs sarelso wreds) ganirTveba R3 rezistori;  amiT icvleba mimRebis 
amoqmedebis zRurbli; kerZod, Tavisufali sarelso wredis dros Tu aRniSnuli zRurbli mocemul 
farglebSia SenarCunebuli, saliandago reles udenod darCenis Semdeg igi ramdenadme daqveiTdeba, e.i. reles 
agznebisaTvis gamosasvlelze ufro maRali Zabva gaxdeba saWiro;  

8) gamosasvleli maZlierebeli warmoadgens orpolaruli kvebis mqone orkaskadur ortaqta 
maZlierebels da gankuTvnilia saliandago reles kvebisaTvis. pirveli (VT9, VT10) kaskadi muSaobs wrfiv , 
xolo meore (VT11, VT12) kaskadi – sagasaRebo reJimSi; 

9) modulaciis sixSiris meore filtri (C6,C10,TV6) reles wredisagan galvanurad ganacalkevebs 
maZliereblis kvebis wreds da gamoricxavs saliandago reles agznebas dazianebebis dros, rodesac 
maZliereblis kvebis wredSi xvdeba samrewvelo sixSiris cvladi deni an misi meore harmonika 

10) gammarTveli (VD5) uzrunvelyofs saliandago reles kvebas mudmivi deniT; 
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11) kvebis meoreuli wyaro ikvebeba 17,5 voltis toli cvladi ZabviT (blokis gare 21-22 
gamomyvanebidan); Seicavs or erTperidulad gammarTvels (VD9, C11, R32 da VD10, C12, R33), romelTa 

daxmarebiTac gamoimuSavebs 18 voltis tol orpolarul  mudmiv Zabvas; garda amisa, igi Seicavs 6 

voltis tol orpolarul stabilizebuli Zabvis wyaros (VD6, VD7 , R29, R30) da 12 voltis tol 
stabilizebuli Zabvis wyaros (VD8, R31). 

ПП blokebis mgrZnobiarobis nominaluri mniSvnelobaa 0,35 volti (mgrZnobiaroba warmoadgens 
nominaluri sixSireebis mqone amplitudurad modulirebuli Sesasvleli signalis Zabvis moqmed 
mniSvnelobas, romlis drosac mimRebis gamosasvlelze CarTuli rele miizidavs Tavis Ruzas). Tavisufali 
da wesivruli tonaluri sarelso wredisa da madestabilizebeli faqtorebis yvelaze cudi Sexamebis dros 
ПП-s mimRebis gamosasvleli Zabva 4,2 voltze aranaklebia, xolo sarelso  wredis dakavebis dros – 0,1 
voltze araumetesi. mimRebis moxmarebuli simZlavre 5 volt-ampers ar aWarbebs. 

VD11, VD12 Suqdiodebi axdensa mimRebis mdgomareobis Suqur indikacias. modulaciis sixSiriT 
Suqdiodebis Tanamimdevruli cimcimi migviTiTebs, rom mimRebis Sesasvlelze arsebobs signali da 
wesivrulia modulaciis meore filtramde arsebuli yvela traqti. erT-erTi Suqdiodis uwyvetad naTeba da 
imavdroulad meore Suqdiodis Caqroba gviCvenebs, rom dakavebulia sarelso wredi an dazianebulia mimRebi. 

ПП  tipis mimRebSi gaTvaliswinebulia sxva tipis mimRebis SecdomiT dayenebisagan dacva; saerTo gare 31 
gamomyvanis dros, romelsac uerTdeba saliandago reles erT-erTi momWeri, am reles meore momWeri 420, 
480, 580,720 an 780 hc sixSiris mimRebebis dros Sesabamisad unda miuerTdes 33, 13, 83, 52 an 51 
gamomyvans. damatebiTi saliandagos misaerTeblad (Tu arsebobs amis saWiroeba) gamoiyeneba 23-61 gamomyvanebi. 
damatebiTi saliandago rele gamoiyeneba ZiriTadi saliandago reles frontuli kontaqtebis yalbi 
SeerTebis kontrolis organizebisaTvis. 

mzidi da mamodulirebeli sixSireTa konkretuli kombinaciebisaTvis saliandago ПП  mimRebTa 
gansxvavebuli variantebi (ПП-8,  ПП-12 da a.S.) ganisazRvreba transformatorebis TV1- TV6 tipebiT, C1-C4 
kondensatorebis tevadobebiTa da C8, C10 kondensatorebis arseboba-ararsebobiT. 

metropolitenebSi gamoiyeneba ППM tipis mimRebi, romlis sqema ПП tipis mimRebis analoguria, magram 
misi mgrZnobiaroba 0,7-is tolia da masSi gamoyenebulia TV2 transformatoris sxva gamomyvanebi.  

2001 wlidan daiwyo ПП1 tipis saliandago mimRebebis gamoSveba, romelSic srulyofilia meoreuli 
kvebis wyaro. 

 

      ТРЦ4 tipis sarelso wredSi gamoyenebuli saliandago ПРЦ4Л tipis saliandago mimRebis sqema 
analogiuria ПП mimRebis sqemisa (ix.nax.6.20). misgan gansxvavebiT mocemuli tipis saliandago mimRebSi 
umniSvnelodaa Secvlili Sesasvleli filtris konturebis sqemebi da zogierTi elementebis parametrebi. 
ПРЦ4Л-is mgrZnobiarobaa 0,1 – 13 volti; amave dros mimRebis gamosasvlelze Zabva 4,6 voltze 
aranaklebia; dabrunebis koeficienti ([1], gv.78) 0.8-ze aranaklebia. mezobeli arxebis sixSireebisaTvis 
filtris mileva 38 decibelze aranaklebia. mimRebis Sesasavlelze Tu movdebT nominaluri mzidi sixSiris 
signals, romelic mezobeli arxis sixSiriTaa modulirebuli, maSin mimRebis gamosasvlelze warmoiSveba 0,1 
voltze araumetesi Zabva. ПРЦ4Л tipis mimRebebis variantebi (ПРЦ4Л-4/8,  ПРЦ4Л-4/12  da a.S.)    
erTmaneTisagan gansxvavdeba TV1-TV4 transformatorebis sxvadasxva gragnilebis gamoyenebiTa da C8, C10 
kondensatorebis arseboba-ararsebobiT. 

                     

            upirapiro tonaluri sarelso wredebis struqturuli sqema 5.21 naxazzea                       
           moyvanili. TiToeuli sarelso wredi Seicavs Cvens mier zemoT ganxilul 

gadamcem da mimReb aparaturas (saliandago generatorsa da mimRebs), kodirebis 

mowyobilobebis mierTebisaTvis aucilebel SemaTanxmebel da gadametZabvebisagan damcav 

mowyobilobebs.  

momijnave sarelso 3sw, 4sw wredebi saerTo ГПЗ generatoridan ikvebeba; gadamcemi 
aparatura ori blokisagan (saliandago ГПЗ generatorisa da ФПМ filtrisagan) 

Sedgeba. sarelso 3sw wredis Tavisuflebas saliandago 3П rele, xolo sarelso 4sw 

wredis Tavisuflebas - 4П rele akontrolebs. generatorebi da filtrebi sakuTar 

sixSireze garegani zRudarebiTaa awyobili. generator gamoimuSavebs tonaluri sarelso 

wredis muSaobis reJimebis aucilebel amplitudurad modulirebul signalebs. 

saliandago filtri warmoadgens mimdevrobiT rxeviT LC konturs, romelic generato- 

ris gamosasvlel wredebs icavs salokomotivo signalizaciisa da wevis denebisagan, 

agreTve atmosferuli gadametZabvebisagan. sarelso wredebSi gamoyenebuli yvela 

aparaturis daniSnuleba da konstruqciuli agebuleba zemoT gvaqvs ganxiluli.   
 

 7 
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sadguris teritoriaze moZrav SemadgenlobaTa fuWi garbenebis Sesamcireblad  

sasurvelia saliandago ubnis L sigrZe emTxveodes masze mowyobili sarelso wredis 

faqtiur Lf sigrZes, e.i. (5.5) formulis Tanaxmad sruldebodes piroba: LdS =0; 
aRniSnuli moTxovnis uzrunvelsayofad sadguris farglebSi gamoiyeneba pirapirebiani 

tonaluri sarelso wredebi.  

sasadguro tonaluri sarelso wredis sqema 5.22 naxazzea gamosaxuli; kveba mas 

saliandago ubnis Sua wertilTan mierTebuli ГП/11,14,15 tipis saliandago 

generatoridan miewodeba; sarelso wredis erT boloSi CarTulia saliandago 1П rele, 

xolo meore boloze – saliandago 2П rele; orive maTgani ikvebeba ПП14-8 tipis 

saliandago mimRebebidan. ganxiluli sarelso wredis aparatura eleqtruli 

centralizaciis postzea ganTavsebuli. sarelso xazTan aparaturis SeTanxmeba xdeba 

drosel transformatorebiT an saliandago yuTSi (kolofSi) dayenebuli saliandago 

transformatorebiT. als-is muSaobisaTvis gankuTvnili 25 da 50 hc sixSireebiani 

koduri signalebis zeddebisaTvis kodirebis sqemebi Csw kondensatorTanaa mierTebuli.  

tonaluri sarelso wredis maqsimaluri sigrZe ganisazRvreba konkretuli ubnis 

izolaciis (balastis) winaRobiT, magram mzidi 420 da 480 hc sixSireebisaTvis igi ar 
aRemateba 1000 metrs, 580 hc sixSirisaTvis – 800 metrs, xolo 720 da 780 hc 
sixSireebisaTvis - 600 metrs.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 5.21. upirapiro tonaluri sarelso wredebis struqturuli sqema 
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nax. 5.22. pirapirebiani tonaluri sixSiris  

sasadguro sarelso wredis principuli sqema [26] 
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 5.6. tonaluri sarelso wredebis gaangariSebis  

T a v i s e b u r e b e b i  

 
  tonaluri sarelso wredebis gaangariSebisas Taviseburebebs ganapirobebs Semdegi faqtorebi: 

 maizolirebeli pirapirebis ararseboba, rac moiTxovs momijnave sarelso wredebis Sesasvleli 
winaRobebis gaTvaliswinebas; es winaRobebi sarelso xazis boloebSi aparaturis winaRobebisadmi 
paraleluradaa mierTebuli; 

 sarelso xazTan tonaluri sarelso wredis aparaturis misaerTeblad SedarebiT didi sigrZis mqone 
kabelis gamoyeneba; es moiTxovs, rom gaTvaliswinebuli iqnas kabelis ZarRvebis winaRoba da tevadoba da 
isini unda SeTanxmdes aparaturis winaRobasTan; garda amisa unda iqnas gamoTvlili kabelis dasaSvebi 
maqsimaluri sigrZe 

 damatebiTi daSuntvis zonis arseboba, rac moiTxovs: tonaluri sarelso wredis sigrZeze, sasignalo 
denis sixSiresa da balastis winaRobis cvlilebaze damokidebulebiT gamokvleuli iqnas aRniSnuli zona da 
gamoiTvalos misi sigrZe; 

 erTi generatoridan kvebis mimRebi momijnave sarelso wredebis sigrZeTa Soris gansxvaveba; am dros 
unda sruldebodes TiToeuli tonaluri sarelso wredis muSaobis yvela reJimi kvebis saerTo Zabvis 
pirobebSi; 

 erT-erTi tonaluri sarelso wredis genaratoris mier gamomuSavebuli signalis mier gavlenis 
moxdena imave sixSiriani meore sarelso wredis mimRebze; aseTi gavlenis gamosaricxavad saWiroa 
gamoTvlili iqnqa tonaluri sarelso wredis dasaSvebi sigrZe ori sixSiris gamoyenebis pirobebSi; 

 tonaluri sarelso wredebis gamoyeneba Semcirebuli winaRobiani balastis mqone ubnebze. aseT 
pirobebSi upirapiro sarelso wredebis muSaobisas mniSvnelovnad sasignalo denisaTvis SemovliTi gzebis 
mier warmoSobili zegavlenebi; amitom sarelso xazis Canacvlebis sqema arasimetriuli unda iyos. aseTi 
SemTxvevisaTvis mizanSewonili aris  cnobili meTodis gamoyeneba, romelSic  sarelso wredis elementebis 
Canacvleba xdeba ekvivalenturi oTxpolusebiT (aRniSnuli meTodi matad rTuli da mouqneli xdeba); 

 wina matareblisaTvis gaTvaliswinebuli avtomaturi salokomotivo signalizaciis signalebi SeiZleba 
aRiqvas misma momdevno matarebelma.  

  zemoT CamoTvlili faqtorebi gaTvaliswinebuli unda iyos mzidi sixSireebis SerCevisa da aparaturis 
parametrebis optimizirebis dros; aucilebelia damuSavdes eqspluataciis sxvadasxva pirobebisaTvis 
sarelso wredebis sigrZeTa SerCevis rekomendaciebi da Sedges maregulirebeli cxrilebi.   
 

5.7. tonaluri sarelso wredebis Rirsebebi da maTi  

 eleqtromagnituri Tavsebadobis problema 

 

ZiriTadi saeqspluatacio, teqnikuri da ekonomikuri Rirsebebis gamo tonaluri sarelso wredebi sul 

ufro da ufro farTod vrceldeba rkinigzebsa da metropolitenebSi. specialistebma erTmaneTs Seudares 

tonaluri da 25 hc sixSiris fazaTmgrZnobiare sarelso wredebis 17 maCvenebeli. Sedarebam gviCvena, rom 

praqtikulad yvela maCvenebliT aSkarad tonaluri sarelso wredebi liderobs. amitom aseTi sarelso 

wredebis gamoyeneba warmoadgens sarkinigzo avtomatikis moqmedi sistemebis srulyofisa da axali 

sistemebis damuSavebis erT-erT ZiriTad mimarTulebas. ganvixiloT tonaluri sarelso wredebisTvis 

yvelaze metad damaxasiaTebeli ganmasxvavebeli Taviseburebebi.  

 sasignalo denis 5 mzidi da 2 mamodulirebeli sixSiriT warmoqmnili 10 ganmasxvavebeli niSani 

(ixileT (6.6) gamosaxuleba) da SemovliTi wredebis amaRlebuli mileva saSualebas iZleva arsebiTad 

Semcirdes sarelso wredebSi asimetriisa da SemovliTi konturebis warmoqmniT (avtomatikis sasadguro 

sistemebSi) gamowveuli tonaluri sarelso wredebis urTierTzegavlena; 

 tonaluri sarelso wredebis mniSvnelovani upiratesobaa sarelso Zafis gawyvetisadmi maRali 

mgrZnobiaroba; es saSualebas iZleva Sesruldes sarelso wredis muSaobis sakontrolo da, maSasadame, 

Sunturi reJimi, maSinac ki, Tu gaerTianda drosel-transformatorebis Sua wertilebi (sasadguro sarelso 

wredebSi); 25 da 50 hc sixSiris sarelso wredebTan SedarebiT aRniSnuli mgrZnobiaroba  imitom 

maRldeba, rom tonalur sarelso wredebSi:  

   dabalia izolaciis (balastis) winaRoba;  

    maRalia gardamavali winaRoba, romelic xvdeba sasignalo dens dazianebuli sarelso Zafebidan 

SemovliT wredSi gadasvlisa da SemovliTi wredidan – sarelso ZafebSi Sesvlis adgilebze; 

 tonaluri diapazonis sasignalo denis gamoyeneba amaRlebs uwyveti da impulsuri dabrkolebebisadmi 

tonaluri sarelso wredebis daculobas; amas ganapirobebs aRniSnul diapazonSi uwyveti da impulsuri 

dabrkolebebis mTeli xarisxiT Semcireba da amplitudurad modulirebuli signalebis gamoyeneba; 

 tonalur sarelso wredebSi mTeli xarisxiT mcirdeba moxmarebuli simZlavre (mxedvelobaSi Tu ar 

miviRebT sarelso wredze matareblis arsebobis dros als-is reJims). es saSualebas gvaZlevs tonaluri 

sarelso wredebi vkveboT mcire simZlavriani sarezervo wyaroebiT, kerZod, saakumulatoro batareebiT, 

romelTa mier gamomuSavebul denebs specialuri gardamqmnelebiT gardavqmniT saTanado sixSiris cvlad 

denad;  

 tonaluri sarelso wredebis Rirsebebs miekuTvneba eqspluataciis TvalsazrisiT mcire saimedo 

maizolirebeli pirapirebisa da drosel transformatorebis raodenobis Semcireba gadasarbenebze maT srul 

gamoricxvamdec ki.  



160 

 

 

 tonaluri sarelso wredebisaTvis damaxasiaTebelia universaloba: isini SeiZleba gamoviyenoT 

nebismieri saxis wevis dros da samgzavro matareblebis centralizebuli eleqtromomaragebis xazebze; 

 tonaluri sarelso wredebis muSaobis unarianoba uzrunvelyofilia izolaciis (balastis) 

Semcirebuli winaRobis drosac; amas ganapirobebs is garemoeba, rom erTsa da imave blok-ubanze damatebiTi 

maizolirebeli pirapirebis gareSe SeiZleba ramdenime sarelso wredis gamoyeneba; 

 tonaluri sarelso wredebis mimReb mxareebze maTanabrebeli transformatorebis gamoyenebis dros 

praqtikulad SeuzRudavia: 

   - erTi generatoridan mkvebavi momijnave sarelso wredebis sigrZeTa Soris arsebuli Tanafardoba;  

   - erT ganStoebul sarelso wredSi ganStoebebis gasakontroleblad gamoyenebuli releebis 

raodenoba; 

sarkinigzo avtomatikisa da telemeqanikis sistemebis ganviTarebis Tanamedroive etapze farTod 

gamoiyeneba mikroeleqtronuli da kompiuteruli teqnikis safuZvelze agebuli teqnikuri saSualebebi. 

eleqtromagnituri dabrkolebebisadmi maTi amaRlebuli mgrZnobiaroba warmoqmnis problemas, romlis 

gadauwyvetlad matarebelTa moZraobis usafrTxoebis uzrunvelyofis sistemebSi aseT teqnikas ver 

gamoviyenebT.  

mocemuli problemis gadasawyvetad aucilebelia: 

 SevimuSaoT eleqtromagnituri SeTavsebadobis moTxovnebi, romelTa Sesrulebisas uzrunvelvyofili 

iqneba gareSe dabrkolebebis zemoqmedebisadmi sarkinigzo avtomatikisa da telemeqanikis sistemebis 

mdgradoba, Semcirdeba aRniSnul dabrkolebaTa done. 

eqspluataciis dawyebamde winaswar unda gamovcadoT sistemebi dabrkolebebisadmi mdgradobasa da 

dabrkolebebis emisiaze (sakuTari dabrkolebebis gamosxivebaze). am dros gasaTvaliswinebeli 

eleqtromagnituri dabrkolebebis saxeTa nomenklatura, dabrkolebamdgradobis moTxovnebi, dabrkolebaTa 

emisiis normebi da teqnikuri saSualebebis Sesabamisi gamocdis meTodebi unda Seesabamebodes 

eleqtromagnituri SeTavsebadobis sferoSi saerTaSoriso standartebiT dadgenil debulebebs. es 

ukanaskneli moTxovna aqtualuria Tanamedrove pirobebSi, rodesac saqarTvelos rkinigzaze ucxouri 

firmebis aparaturebi da sistemebia gamoyenebuli. 

tonaluri sarelso wredebis warmatebiTi danergva mWidrodaa dakavSirebuli rkinigzebis 

eleqtrificirebul ubnebze, gansakuTrebiT ki iseT ubnebze, sadac perspeqtuli seriis elmavlebze wevis 
Zravebis tiristoruli regulirebaa gamoyenebuli, muSaobis dros maTi eleqtromagnituri SeTavsebadobis 

sakiTxebis gadawyvetasTan.  

tiristoruli regulirebis zemoT aRniSnuli sistema lokomotivebis weviTi Zalvebis mdovre zrdis 

gamo satvirTo matareblebis wonis 510%-iT gazrdis saSualebas iZleva. aman da sxva Rirsebebma ganapiroba 

tiristoruli marTvis farTod gamoyeneba mTeli msoflios rkinigzebze. 

gamokvlevebma gviCvena, rom yvelaze perspeqtiulia tiristoruli regulirebis ganedur-impulsuri 
meTodi. zogadi saxiT igi warmoadgens cvladi siganis mqone Zabvis (denis) impulsebiT eleqtroZravebis 

kvebas, rodesac mudmivia impulsebis sixSire. mraval qveyanaSi aRniSnuli sixSire 400hc-is tolia, radgan 

am dros regulatorebSi yvelaze efeqturad muSaobs tiristorebi. 

 
 

 

nax. 5.23 eleqtroZravaze Zabvis tiristoruli regulirebis  

principis mailustrirebeli gamartivebuli sqema 

 

 

U 
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tiristoruli regulirebis principis arss gamoxatavs Zravas marTvis gamartivebuli sqema (nax.5.23). 
naxatidan Cans, rom tiristorebiT agebuli denis komutatori saSualebas iZleva  wevis Zravaze modebuli 

Zabvis saSualo UsaS mniSvneloba mdovred vcvaloT kvebis wyaros U Zabvis toli maqsimaluri donidan 

nulovan donemde. Zr Zravis mimdevrobiT CarTuli L induqtiuroba gankuTvnilia impulsuri kvebis dros 

Zravis gavliT denis mdovred matebisaTvis, xolo VD diodi  L induqtiurobasa da  Zr ZravaSi dagrovili 

energiis xarjze uzrunvelyofs Zravas gragnilSi gamavali denis uwyvetobas. 

cnobilia, rom rTuli formis impulsuri denis speqtri yovelTvis Seicavs harmonikul mdgenelebs. 

mocemul SemTxvevaSi harmonikuli mdgenelebi iarsebebs sarelso ZafebSi da gavlenas moaxdens sarelso 

wredis aparaturaze. amgvarad, mniSvnelovania SevqmnaT iseTi konstruqciis tiristoruli regulatorebi, 

rom harmonikul mdgenelTa Zabvebis donem arsebiTi gavlena ver moaxdinos sarelso wredis aparaturis 

muSaobaze, xolo aparaturis dacvam mTlianad gamoricxos aRniSnuli saxifaTo gavlena.  

analizma gviCvena, rom tiristoruli impulsuri regulirebis dros warmoSobili dabrkolebebi 

zegavlenas axdens sarelso wredebsa da uwyveti moqmedebis avtomaturi salokomotivo signalizaciis mimReb 

mowyobilobebze, maT Soris 25, 50, 75 hc sixSiris diapazonSic; rogorc mudmivi, aseve cvladi denis 

eleqtruli wevis dros energia ZiriTadad dabalsixSirul speqtrSia Tavmoyrili. amitom dabalia 25, 50, 
75 hc sixSiris sarelso wredebis daculoba. garda amisa, 25 da 50 hc sixSiris rogorc sagadasarbeno, 
aseve sasadguro sarelso wredebSi arasakmarisadaa gadawyvetili maizolirebeli pirapirebis SerTvis dros 

momijnave sarelso wredis sasignalo denis zegavlenisagan mimRebi mowyobilobebis dacvis sakiTxi (ufro 

detalurad aRniSnul sakiTxs momdevno 6.7 paragrafSi ganvixilavT). amaRlebul sixSireebze (tonalur 

diapazonSi) wevis denisagan warmoSobili dabrkolebebis donec mniSvnelovania.  

wevis eleqtroZravebis regulirebis axali sistemebisa da sarelso wredebis Seqmnaze momuSave 

mecnierebi da specialistebi Tanxmdebian, rom sarkinigzo avtomatikis teqnikuri saSualebebis 

eleqtromagnituri SeTavsebadobis problemis gadawyveta mxolod erToblivi ZalisxmeviTaa SesaZlebeli; 

Tumca  axali tipis sarelso wredebis damuSavebasa da arsebuli sarelso wredebis srulyofaze momuSave 

specialistebsac ki calkeul sakiTxebze principulad gansxvavebuli Sexedulebebi aqvT.   

eleqtromoZravi Semadgenlobis mxridan warmoSobili dabrkolebebis donis Sesamcireblad damuSavda 

tiristoruli marTvis mravalfaza sistemebi da gamoyenebuli iqna specialuri manelebeli filtrebi. am 

RonisZiebebma dabrkolebebis done zRvrulad dasaSveb donemde Seamcira.  

sarkinigzo avtomatikisa da telemeqanikis specialistebis mier Tavis mxriv damuSavebuli iqna mesame 

Taobis ТРЦ3 tipis tonaluri sarelso wredebi (Cven mier zemoT ganxiluli ГП generatorebi da ПП 
mimRebebi); saxifaTo gavlenis gamosaricxavad tonalur sarelso wredebSi gamoiyeneba amplitudurad 

modulirebuli signalebi. eqspluataciurma gamocdilebam daamtkica SerCeuli teqnikuri gadawyvetebis 

siswore, saeqspluatacio pirobebSi sarelso wredebis muSaobis saimedooba da wevis deniT warmoSobili 

dabrkolebebisagan sakmarisi daculoba impulsuri tiristoruli regulirebis SemTxvevaSic.                     

    
5.8. fazaTmgrZnobiare sarelso  

wredebis analizi 

saqarTvelos rkinigzaze dRemde farTod gamoiyeneboda 50 hc sixSiris cvladi denis fazaTmgrZnobiare 
sarelso wredi ori drosel-transformatoriT (ix. [1], nax.2.27) da 50 hc sixSiriT kodirebuli 25 hc 
sixSiris cvladi denis fazaTmgrZnobiare sarelso wredi (ix. [1], nax.2.28). 

fazaTmgrZnobiare sarelso wredebis Rirsebebia: SedarebiTi simartive da maRali saimedooba; uwyveti 
kvebis gamoyeneba (e.i. impulsur reJimSi saliandago reles muSaobis (rac amcirebs reles xangamZleobas) 
gamoricxva; damatebiTi dacvis aparaturis gamouyeneblad maizolirebeli pirapirebis dacva mokled 
SerTvisagan (amisaTvis gamoiyeneba fazebis kontroli); momijnave sarelso wredebis mkvebavi da releuri 
boloebis maizolirebel pirapirebTan nebismieri SexamebiT (mkvebavi bolo – mkvebavi bolo; mkvebavi bolo – 
releuri bolo; releuri bolo – releuri bolo) ganlagebis SesaZlebloba, rac amartivebs sarelso 
wredebis daproeqtebas.  

aRniSnuli sarelso wredebis naklovanebebia: dabali (0,45-is toli) dabrunebis koeficientis ([1] gv.78) 
gamo arasakmarisi Sunturi mgrZnobiaroba (tonaluri sarelso wredebisaTvis es parametri 0,6-dan 0,85-mde 
farglebSi icvleba); reles seqtoris gaWedva misi gamrudebis an releSi gare sagnebis Cavardnis gamo; sxva 
mtyunebebis dagrovebis dros  maizolirebeli pirapirebis mokled SerTvisagan arasakmarisi daculoba.  

samatareblo Suntis maRali winaRobis dros reles saliandago gragnilze modebuli Zabva ver mcirdeba 
Ruzas saimedod CamoSvebis Zabvamde; aseT SemTxvevaSi reles dabrunebis dabali koeficienti (gansakuTrebiT 
ganStoebul sarelso wredebSi) iwvevs saSualedo mdebareobaSi seqtoris “dakidebas”, e.i. erTdroulad 
gaiTiSeba reles yvela kontaqti. am situaciiT gamowveuli negatiuri Sedegebis aRmosafxvrelad xSirad 
ayeneben ДСШ reles SemrTveli kontaqtebis mameorebel neitralur releebs. damuSavda agreTve dabrunebis 
ufro maRali koeficientis mqone axali saliandago fazaTmgrZnobiare releebi ДСШ-15 (dabrunebis 
koeficientia 0,61) da    ДСШ-16 (dabrunebis koeficientia 0,8)  

  ДСШ reles seqtoris gaWedvisas warmoSobili saxifaTo situaciebis aRmosafxvrelad metropolitenis 
sarelso wredebis sqemebSi ori saliandago relea dayenebuli.  

ganvixiloT situaciebi, rodesac momijnave sarelso wredebis dasacavad kvebis fazebis 1800-iT daZvra 
warmoSobs liandagis ubnebis Tavisuflebis yalb informacias. aseTi situaciebi warmoiSveba sarelso 
wredSi e.w. gamouvlenadi mtyunebebis dagrovebisas; gamouvlenadi mtyuneba ewodeba iseT mtyunebas, romelic 
ver tovebs saliandago reles udenod.  
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1) davuSvaT rom 2l sarelso wredSi (nax.5.24) relsTan droseluri zRudaris mimagrebis wertilSi 
amaRlebulia winaRoba. balastis maRali winaRobis dros saliandago releze maRali Zabvaa modebuli da 
zemoTaRniSnuli amaRlebuli winaRoba araa sakmarisi reles udenod dasatoveblad, e.i 2П rele denis qveSaa. 
am dros matareblis mier  2l ubnis dakavebisas warmoiqmneba releuri bolos drosel transformatoris 
naxevargragnilis kvebis wredi, romelic nax.5.24-ze wyvetili xaziTaa naCvenebi; aRniSnuli naxevargragnili 
kvebas miiRebs mezobeli sarelso wredis mkvebavi bolos drosel-transformatoris naxevargragnilisagan; 
orive naxevargragnilSi gamaval dens aqvs erTnairi faza; 2l ubnis saliandago rele yalbad amoqmeddeba. 

maizolirebel pirapirebTan erTtipuri xelsawyoebis (rele-rele, kveba-kveba) dayenebam SeiZleba 
mniSvnelovnad Seamciros yalbi kontrolis albaToba. saxifaTo situacia maSinac gamoiricxeba, rodesac 
releur bolos uSualod mivaerTebT sarelso Zafebs (drosel-transformatoris damatebiTi gragnilis 
gamouyeneblad). 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.5.24 sarelso wredis sqema Tavisuflebis yalbi kontrolis dros, 

 romelic warmoiSveba droseluri zRudaris cudi kontaqtis gamo  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

nax.5.25 sarelso wredis sqema sapirapire SemaerTeblis gawyvetisas  

Tavisuflebis yalbi informaciis warmoSobis dros 
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2) davuSvaT, rom erTdroseliani 6il da ordroseliani 4l sarelso wredebis sazRvarze (nax.5.25) 
moxda maizolirebeli pirapiris mokled SerTva, romelic ver gamomJRavndeba. vTqvaT, 2l sarelso wredze 
Semadgenlobis arsebobisas gawyda sapirapiro SemaerTebeli, romlis mTlianoba dakavebuli sarelso wredis 
dros agreTve ar kontroldeba; am ori gaukontrolebeli  dazianebis arsebobisas saWiro kvebis dens 
miiRebs 2l rele; mas kveba miewodeba 6l da 4l sarelso wredebis mkvebavi boloebis drosel-
transformatorebis Tanxvedrad SeerTebuli naxevargragnilebisagan (kvebis wredi 5.25 naxazze wyvetili 
xaziTaa aRniSnuli). am situaciis aRmosafxvrelad saWiroa erTdroseliani sarelso wredebi Seicvalos 
ordroseliani sarelso wredebiT, oRond ar iqnas SeerTebuli momijnave drosel-transformatorebis Sua 
wertilebi.  

 
 

5.9. orZafiani da erTZafiani sarelso wredebi 

                      

            eleqtruli wevis dros wevis qvesadguridan mowodebuli maRali Zabvis                

         mudmivi an cvladi deni, romelic gadis sakontaqto sadenis, elmavlis 

Zravas gragnilebisa da relsebisagan Semdgar wredSi, wevis deni ewodeba. misi 

daniSnulebaa elmavalze arsebuli Zravis amoqmedebis gziT uzrunvelyos moZravi 

Semadgenlobis gadaadgileba. 

zemoT aRniSnul SemTxvevaSi sakontaqto sadenSi gamaval dens pirdapiri  wevis, 
xolo relsebSi gamaval dens – ukuwevis deni ewodeba. vinaidan relsebi sarelso 

wredebis asagebadaa gamoyenebuli, amitom wevis ukudeni sarelso wredebSic gadis.  

sarelso wredebs, romlebSic wevis ukudenis gasatareblad mxolod erT-erTi relsi 

gamoiyeneba, erTZafiani sarelso wredebi, xolo sarelso wredebs, romlebSic wevis 

ukudenis gasatareblad orive relsSi gadis – orZafiani sarelso wredebi ewodeba. 

sadguris farglebSi mTavari liandagebi aucileblad orZafiani sarelso wredebiT unda 

aRvWurvoT. sadguris danarCeni eleqtrificirebuli liandagebi da isruli (uisro) 

ubnebi sigrZeebze, saliandago releebis raodenobasa da kodirebis arsebobaze 

damokidebulebiT SeiZleba aRvWurvoT rogorc orZafiani, aseve erTZafiani sarelso 

wredebiT.     
pirapirebiani sarelso wredebis SemTxvevaSi izolirebuli saliandago ubnebis 

gamosayofad gamoyenebuli maizolirebeli pirapirebi relsebSi wevis ukudens gzas 

uketavs; aucilebelia gadavwyvitoT pirapirebis garSemovliT wevis ukudenis gatarebis 

problema. aRniSnuli problemis gadasawyvetad orZafian sarelso wredebSi gamoiyeneba 

drosel-transformatorebi, xolo erTZafian sarelso wredebSi – eleqtrowevis 
SemaerTeblebi (ix. nax. 5.27). 

drosel transformators gaaCnia ori - ZiriTadi da damatebiTi gragnili. ZiriTadi 
gragnili damzadebulia didi ganivkveTis sadenidan da gankuTvnilia relsebTan drosel-

transformatoris misaerTeblad. damatebiTi gragniliT kvebis wyaro da saliandago 

mimRebia mierTebuli sarelso wredTan. 

sadgurebSi gamoiyeneba Semdegi tipis drosel-transformatorebi: 

 mudmivi denis eleqtruli wevis dros – ДТ-0,2-500(1000);  ДТ -0,6-500 (1000);  ДТ-

0,6-500(1000)М; mocemul aRniSvnebSi pirveli ricxvi gviCvenebs 50 hc sixSiris cvladi 

denisaTvis ZiriTadi gragnilis srul winaRobas (e.i. 0,2an 0,6 oms), xolo meore ricxvi     

– ZiriTadi gragnilis TiToeul naxevargragnilSi gamavali wevis nominalur dens (e.i. 

500 an 1000 ampers).  

 cvladi denis eleqtruli wevis dros – ДТ-1МГ-150;  ДТ-1МГ-300 tipis calfa da 
2ДТ-1МГ-150; 2ДТ-1МГ-150 tipis gaormagebuli (erT korpusSi moTavsebuli ori) drosel 

transformatorebi.  

 mudmivi da cvladi denis eleqtruli wevebis Sepirapirebis dros - ДТ -0,6-500C. 

relsebTan drosel-transformatorebi sxvadasxva sigrZis droseluri zRudarebiTaa 

mierTebuli; drosel-transformatorebi erTmaneTs SeiZleba ZiriTadi gragnilis Sua 

wertilSi misaerTebeli droselTaSorisi zRudarebiT davukavSiroT. 
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          wevis denis gatarebis struqturuli sqema SeiZleba Semdegnairad warmo-            
         vidginoT (nax. 5.26). wevis wq qvesadguridan wevis Iw deni sakontaqto 

sadenis, denmimRebisa da wevis Zravas gavliT moxvdeba moZravi Semadgenlobis 

wyvilTvalis Sua wertilze. aq igi gaiyofa sarelso ZafebSi gamaval or Iw/2 

naxevardenad.  

dt1 drosel-transformatoris ZiriTadi gragnilis Sua wertilSi Iw/2 naxevardenebi 

Iw denad gaerTiandeba, dt1 da dt2 drosel-transformatorebis ZiriTadi gragnilebis 

Sua wetilebis SemaerTebeli zRudariT gars Semouvlis maizolirebel pirapirebs da 

Seva dt2 drosel-transformatoris ZiriTadi gragnilis Sua wertilSi. aq igi xelaxla 

gaiyofa sarelso ZafebSi gamaval or Iw/2 naxevardenad. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Semdeg, Iw/2 naxevardenebi dt3 drosel-transformatorSi wevis Iw denad 

gaerTiandeba; dt4 drosel-transformatorSi wevis Iw deni xelaxla gaiyofa sarelso 

ZafebSi gamaval or Iw/2 naxevardenad.  dt3-dan dt4-Si gadasvlisas wevis Iw deni 

gverds auvlis maizolirebel pirapirebs da a.S. 

 dtn drosel-transformatoris Sua wertilTan mierTebulia gamomwovi fideri, 
romliTac ramdenime elmavlis jamuri wevis deni xvdeba wevis wq qvesadgurze.  

sasignalo Is deni  sarelso ZafebSi urTierTsawinaaRmdego mimarTulebebiT gaedineba 

da mxolod sakuTari sarelso wredis farglebSi cirkulirebs. Is deni dt2-is 

damatebiT gragnilSi gadis da ZiriTad gragnilSi transformirdeba. Semdeg sasignalo Is 

deni sarelso ZafebiT Sedis dt3-is ZiriTadi gragnilSi, transformirdeba mis 

damatebiT gragnilSi da П reles miewodeba. 

dt-s naxevargragnilebSi urTierTsawinaaRmdego mimarTulebebiT gamavali wevis Iw/2 

naxevardenebi sididiT Tu erTmaneTis tolia, maSin eleqtrognituri velebis 

urTierTgakompensirebis gamo isini ar transformirdeba damatebiT gragnilebSi 

(sasignalo wredebSi) da araviTar gavlenas ar axdes sarelso wredebis muSaobaze.  

sarelso wredebis savele mowyobilobebis teqnikuri movlis normebis darRveva iwvevs 

wevis  Iw/2  naxevardenebis asimetrias, rac aRniSnuli naxevardenebis sidideTa tolobis 

darRvevas niSnavs; aRniSnulis gamo wevis Iw/2 naxevardenebis mier warmoSobili 

eleqtromagnituri velebi mTlianad ver kompensirdeba;  narCeni gaukompensirebeli velis 

zemoqmedebiT drosel-transformatoris damatebiT gragnilSi inducirdeba deni, 

romelic xels uSlis sarelso wredis normalur muSaobas. zemoTaRniSnuli asimetriis 

sididezea damokidebuli gaukompensirebeli eleqtromagnituri velis da, maSasadame, 

drosel-transformatoris meorad gragnilSi dainduqcirebuli denis sidide. am 
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nax.5.26 wevis denis gatarebis struqturuli sqema 

 



165 

 

 

ukanasknelis sididis gazrdisas izrdeba sarelso wredze xelSemSleli zemomqmedeba da 

piriqiT. sarelso wredebis normaluri muSaobisaTvis aucilebelia aRmovfxvraT wevis 

Iw/2 naxevardenebis asimetria an, Tu es ver xerxdeba, igi dasaSveb sididemde SevamciroT. 

                      

            wevis denis asimetria warmoiSveba sarelso Zafebis araerTnairi grZivi  

         winaRobis an miwisadmi sarelso Zafebis gansxvavebuli gardamavali 

winaRobebis gamo. ukanasknels ganapirobebs dazianebebi, ufro xSirad - sapirapire 

SemaerTebelTa gawyvetebi. miwisadmi sarelso Zafebis izolaciaTa winaRoba 

damokidebulia meteorologiur pirobebze, liandagis zednaSenis konstruqciasa da mis 

daWuWyianebaze. erT-erTi sarelso Zafis izolaciis winaRobaze arsebiT gavlenas axdens 

sakontaqto qselis sayrdenTa Camiwebebis masze mierTeba da aRniSnuli Zafis SeerTeba 

pnevmaturi Semoqrevis milsadenebTan.  

sarelso ZafebSi wevis denis asimetriis asacileblad aucilebelia: 

 uzrunvelvyoT sarelso wredis mTel sigrZeze sapirapire SemaerTeblebis 

wesivruli mdgomareoba;  

 movaxdinoT milsadenebisa da sxva liTonuri konstruqciebisagan sarelso Zafebis 

saimedod izolireba; 

 relsze damiwebuli dabali winaRobebiani sakontaqto sayrdenebis mqone ubnebze 

Camiwebis sadenebSi CavrToT mravaljeradi moqmedebis specialuri ganmmuxtvelebi. 

 

 

 

 

 

 

 

 

 

 

 

 

nax.5.27 erTZafiani sarelso wredi 

 
arakodirebad sasadguro liandagebsa da sadguris yelebSi dasaSvebia gamoviyenoT 500 

metramde sigrZis erTZafiani sarelso wredebi (nax. 5.27). drosel-transformatorebian 

orZafian sarelso wredebTan SedarebiT maTi agebuleba martivia, xolo Rirebuleba – 

dabali. momijnave sarelso wredebi erTmaneTisagan pirapirebiT aris izolirebuli, 

amitom kvebis kw wyaroebidan saliandago П mimRebebisaken sasignalo Is denebi mxolod 

sakuTari izolirebuli ubnebis farglebSi miedineba. 

wevis Iw denis ZiriTadi nawili gadis maizolirebel pirapirebTan eleqtrowevis 

SemaerTebliT dakavSirebul sarelso ZafebSi. wevis denis danarCeni nawili ganStovdeba 
liandagis meore sarelso ZafSi da gadis mkvebavi da sareleo boloebSi arsebul 

xelsawyoebSi. sarelso ZafebSi wevis denis araTanabari ganawileba gamoricxavs 

erTZafian sarelso wredebze als-is xelsawyoebis zeddebis SesaZleblobas. garda 

amisa, sarelso wredis aparaturaSi gamavali wevis denis nawili xels uSlis sarelso 

wredis muSaobis reJims.  

erTZafiani sarelso wredebis naklovanebebia: 
1) izolaciis dadablebuli kuTri (0,5 omi.km-is toli) winaRoba; 

2) avtomaturi salokomotivo signalizaciis muSaobisaTvis maRali donis 

dabrkolebebis arseboba; 

3) wevis denis asimetriiT gamowveuli gavlenebisagan Tavdacvis damatebiTi 

aparaturis gamoyenebis aucilebloba da a.S. 
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erTZafiani sarelso wredebis dros wevis deni, rogorc wesi, isruli gadamyvanebis 

jvaredebisa da ganapira liandagebis gare (sakontaqto qselis da sxva nagebobebis 

Casamiweblad gamoyenebuli) relsebis gavliT unda gadiodes.  

orZafian sarelso wredebSi drosel-transformatorebis raodenoba ganisazRvreba 

wevis denis kanalizaciisaTvis gamoyenebuli sqemiTa da sarelso wredis tipiT. drosel-

transformatorebiani sarelso wredebi wevis ukudenis gasatareblad erTmaneTTan 

mxolod drosel-transformatoebis Sua wertilebiT SeiZleba SevaerToT.  

relsebTan da sxva drosel-transformatorebTan, agreTve erTZafiani sarelso 

wredebis wevis ZafebTan, drosel-transformatorebis gragnilebi SeiZleba SevaerToT 

droseluri, droselTaSorisi da eleqtrowevis SemaerTeblebiT (zRudarebiT). 

SemaerTeblad gamoiyeneba spilenZis, foladspilenZuri, xolo cvladi denis 

eleqtrowevis dros agreTve foladis, sadenebi. droseluri an eleqtrowevis 

SemaerTeblebis maqsimalurma sigrZem 100 metrs ar unda gadaaWarbos.  
 TiToeul isrul-saliandago ubans wevis denis gasatareblad unda hqondes orze 

aranaklebi gasasvleli (SevniSnavT, rom orze aranaklebi raodenobis gamosasvleli unda 

hqondes sarelso wredebiT aRuWurvel eleqtrificirebul Cixebsac). amis 

uzrunvelsayofad TiToeuli sarelso wredis orive boloze unda ganvaTavsoT drosel-

transformatori, e.i igi ori drosel-transformatoriT aRvWurvoT. wevis denis 

gasatareblad sasadguro ganStoebul sarelso wreds SeiZleba hqondes sami drosel-

transformatori. aseT sarelso wredSi Sunturi reJimis uzrunvelsayofad saWiroa 

ori saliandago rele davayenoT. 

gverdiT liandagebze sakontrolo reJimis uzrunvelsayofi pirobebis mixedviT 

SeiZleba mxolod erTi (kerZod, mkvebav boloze) drosel- transformatori davayenoT. 

erT drosel-transformatorian sarelso wredSi wevis denis kanalizaciis sqema 

saimedod imuSavebs, Tu drosel-transformatoris Sua wertils mivuerTebT momijnave 

sarelso wredis iqve ganTavsebuli drosel-transformatoris Sua wertils an Tu sxva 

sarelso wredebis drosel-transformatorebze davayenebT or-or zRudars 

wevis denis gasatareblad drosel-transformatoebiani sarelso wredebi sxva 

sarelso wredebTan mxolod drosel-transformatorebis Sua wertilebiT unda 

mivuerToT. erTZafiani sarelso wredebis TiToeul raions wevis gasatareblad unda 

hqondeT orze aranaklebi gasasvleli, romlebic mierTebulebi iqnebian mTavari 

liandagis drosel-transformatorebis Sua wertilebTan. 

 mTavari liandagebis sarelso wredebis saliandago releTa kvebis SemovliTi 

wredebis gamosaricxavad erTZfiani sarelso wredebidan wevis denis gamosvla unda 

ganxorcieldes mudmivi denis eleqtrowevis dros eqvsze aranaklebi, xolo cvladi 
denis eleqtrowevis dros – aTze aranaklebi sarelso wredis gavlis Semdeg; igive 

moTxovna unda iyos Sesrulebuli gverdiTi liandagebidan wevis denis gamosvlisas, 

rodesac gamoiyeneba sami drosel-transformatoriani sarelso wredebi: mTavari da erT-

erTi gverdiTi liandagis sarelso wredebiT Seqmnil konturSi Semavali sarelso 

wredebis raodenobam ar unda gadaaWarbos miTiTebul mniSvnelobebs. 

wevis ukudenis saimedod dasabruneblad da misi mniSvnelobis gasworebisaTvis 

orliandagian ubnebze arsebuli sadgurebis mTavari liandagebis drosel-

transformatorebis Sua wertilebi erTmaneTTan unda SevaerToT: 

 mudmivi denis eleqtruli wevis SemTxvevaSi – Sesasvleli SuqniSnebidan sami 

blok-ubnis daSorebiT; 

 cvladi denis eleqtruli wevis SemTxvevaSi – Sesasvlel SuqniSnebTan. 

sasadguro da sagadasarbeno liandagebis yvela sarelso Zafze, romelSic gadis wevis 

deni, unda davayenoT: 

 spilenZis miduRebuli sapirapire SemaerTeblebi; 

 spilenZis isruli da liandagebsSorisi SemaerTeblebi. 

wevis qvesadgurebis gamwovi fiderebi unda mivaerToT mTavari liandagebis drosel-

transformatorebis, an specialurad dayenebuli mesame drosel-transformatoris Sua 

wertilTan. 
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mudmivi denis eleqtruli wevis dros drosel-transformatorebi damatebiT 

asrulebs eleqtruli centralizaciis postze dayenebul aparaturasTan sarelso xazis 

SeTanxmebis funqciasac. cvladi denis eleqtruli wevis dros am funqciis 

Sesasruleblad damatebiT gamoiyeneba saliandago yuTebSi dayenebuli 

transformatorebi. 

 

5.10. maizolirebeli pirapirebis SeerTebis 

(mokled SerTvis) kontroli 

 

sadguris farglebSi gamoiyeneba pirapirebiani tonaluri sarelso wredebi. mocemul 

SemTxvevaSi mTavar liandagebze arsebuli gadasasvlelebi aRiWurveba pirapirebis 

SeerTebis makontrolebeli sqemebiT (nax. 5.28). 
pirapirebis SeerTebis makontrolebeli (pSk) sqema gamoiyeneba gadasasvlelze 

matarebelTa paraleluri gadaadgilebis dros maizolirebeli pirapirebis SeerTebisas 

(mokled SerTvisas) ucxo sarelso wredis avtomaturi salokomotivo signalizaciis 

kodebis aRqmis SesaZleblobis gamosaricxavad.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.5.28. pirapirebis SeerTebis (mokled SerTvis) 

 makontrolebeli sqema 

 

maizolirebeli pirapirebis SeerTebis gasakontroleblad gadasasvlelze mezobeli 

tonaluri sarelso wredebis saliandago mimRebebi mimdevrobiT unda CavrToT, romlis 

drosac maT sasignalo denebi ori sarelso wredidan erTdroulad miewodeba. vinaidan, 

aseTi sarelso wredebi gansxvavebuli mzidi da mamodulirebeli sasignalo denebiT 

ikvebeba, amitom TiToeuli saliandago rele sakuTar generatorTanaa mierTebuli.  

maizolirebeli pirapirebis mokled SerTvis SemTxvevaSi erT-erTi sarelso wredis 

sasignalo Is deni gadava meore sarelso wredSi da piriqiT. Semdeg saliandago 

transformatorebis gavliT aRniSnuli denebi miewodeba mimdevrobiT SeerTebul 

mimRebebs. saliandago transformatorebis gragnilebi imgvaradaa CarTuli, rom 
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mezobeli sarelso wredebis denebi urTierTsawinaaRmdego fazebSi imyofeba, rac 

gamoiwvevs orive seqciis saliandago releTa amorTvas.  

 

5.11. sadguris orZafiani gegma 

                      

           sadguris orZafiani gegma aigeba sqematuri (erTZafiani) gegmis, agreTve              

        isrebis, signalebisa da marSrutebis urTierTdamokidebulebaTa cxrilebis  

safuZvelze da warmoadgens ZiriTad dokuments, romlis saSualebiTac: 

 sasadguro saliandago parkebi aRiWurveba sarelso wredebiT; 

 sadguris teritoriaze ganTavsdeba centralizaciis savele mowyobilobebi.  

orZafian sarelso wredebze aisaxeba maizolirebeli pirapirebis, isruli 

SemaerTeblebis, sarelso wredebis mkvebavi da releuri boloebis aparaturis ganlageba.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.5.29 isruli seqciis izolaciis sqemebi, romlebzedac 

 maizolirebeli pirapirebi dayenebulia: 

                             a) gverdiT liandagze; 

                                b) mTavar liandagze; 

                             g) jvaredin gadasasvlelze 

 

 

rogorc 5.29 naxazzea naCvenebi, ganStoebuli sarelso wredis TiToeuli isari 

aRiWurveba damatebiTi maizolirebeli pirapiriT. maTi daniSnulebaa Tavidan iqnes 

acilebuli isruli gadamyvanis elementebiT sarelso Zafebis mokled SerTva. swored 
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damatebiTi maizolirebeli pirapirebis arsebobis gamo gavxdiT iZulebulni 

gamogveyenebina isruli SemaerTeblebi (ix. nax.5.29), raTa sarelso wredis erT-erT 

ganStoebisaTvis migvewodebina sasignalo deni. 

damatebiTi maizolirebeli pirapirebi (dmzp-ebi) SeiZleba ganvaTavsoT rogorc 

mTavar, aseve gverdiT liandagze. 5.29,a naxazze naCvenebi SemTxvevisaTvis isini gverdiT 
(ganStoebul) liandagzea ganTavsebuli.  5.29,b naxazze  aRniSnuli pirapiri mTavar 

(pirdapir) liandagzea ganTavsebuli; amave naxazebze patara kvadratSi Casmuli  niSniT 

sarelso wredis mkvebavi bolo, xolo aseTive kvadratSi Casmuli + niSniT – releuri 

(mimRebi) boloa naCvenebi.  

maqsimalurad unda vecadoT, rom damatebiTi maizolirebeli pirapirebi ar davayenoT 

sadguris mTavar da kodirebad liandagebze, radgan maTi xSiri dayeneba zrdis 

amovardnebis raodenobas avtomaturi salokomotivo signalizaciis sistemis muSaobaSi.  

fazaTmgrZnobiare releebiani dabali (25, 50, 75 hc) sixSiris sarelso wredebis 

gamoyenebis SemTxvevaSi gverdiT liandagebze damatebiTi maizolirebeli pirapirebis 

dayenebiT ganisazRvreba momijnave sarelso wredebSi sasignalo denebis polarobaTa 

monacvleoba. am TvalsazrisiT yvelaze rTulia jvaredin isrebze damatebiTi 

maizolirebeli pirapirebis dayeneba. am SemTxvevisaTvis damatebiTi maizolirebeli 

pirapirebis dayenebis erT-erTi varianti 5.29,g naxazzea naCvenebi, sadac aso “t”-Ti 

aRniSnulia sarelso wredis mkvebavi bolo, xolo aso “r”-Ti – releuri bolo.  

maizolirebeli pirapirebis mokled SerTvis SemTxvevaSi momijnave sarelso wredis 

kvebis wyaros zemoqmedebisgan yalbad rom ar amoqmeddes fazaTmgrZnobiare sarelso 

wredSi arsebuli ДСШ tipis saliandago rele, aucilebelia maizolirebeli pirapirebis 

sxvadasxva mxares uzrunvelyofili unda iyos sasignalo denebis fazaTa monacvleoba 

(nax. 5.29.  tonaluri sarelso wredebis dros polarobis aseTi monacvleobis 
uzrunvelyofa saWiro ar aris, radgan  mezobel sarelso wredebSi gansxvavebuli 
sixSireebis sasignalo denebia gamoyenebuli. 

                      

         SesaZlo Secdomebis Tavidan asacileblad sadguris orZafiani sqema unda 
        avagoT qvemoT moyvanili TanamimdevrobiT, romelic erTtipuri operaciebis 

etapobrivad Sesrulebis saSualebas gvaZlevs:  

 centralizaciis mowyobilobebiT aRsaWuravi sasadguro parkebis liandagebi ori 

paraleluri wrfiT gamovxazoT (sqematuri gegmis Sesabamisad); msxvili sadguris 

SemTxvevaSi dasaSvebia aseTi saxis ramdenime naxazi SevadginoT, romelTaganac 

TiToeulze sadguris calkeuli yeli an parki iqneba gamosaxuli;   

 ec-s postis RerZidan ordinatebis miTiTebiT naxazze davitanoT samosamsaxuro-

teqnikuri Senobebi, gadasasvlelebi, saqveiTo bilikebi, xelovnuri nagebobebi, maRali 

Zabvis xazebi da sxva sainJinro komunikaciebi;  

 ganvaTavsoT isruli eleqtroamZravebi da mivuTiToT ec-s postis RerZidan maTi 

ordinatebi. eleqtroamZravebi liandagebidan iseT mxareze davayenoT, sadac arsebobs 

maTi ganTavsebisaTvis saWiro liandagTSorisi adgili, mosaxerxebelia amZravebis 

momsaxureba, arsebobs kabelebisa da pnevmaturi Semoqrevis haersadinarebis gayvanis kargi 

pirobebi; umjobesia amZravi ganvaTavsoT mindvris an ganieri liandagTSorisi adgilis 

mxareze.    

 naxazze ordinatebis miTiTebiT davitanoT samatareblo da samanevro SuqniSnebi. 

SuqniSnebis Sesabamis sasignalo SuqebTan cifr 2-iT aRvniSnoT naTurebis sarezervo 

Zafebis arseboba. davazustoT SuqniSnebis anZebze sasignalo transformatorebis 

gansaTavsebeli satransformatoro kolofebis raodenoba; 

 sasadguro gadasasvlelebze (saqveiTo bilikebze) davitanoT sagadasasvlelo 

(saqveiTo) SuqniSnebi, Slagbaumebi, gadasasvlelis gadamRobi mowyobilobebi, sareleo da 

sabatareo karadebi. mivuTiToT SuqniSnebidan (Slagbaumebidan) uaxloes relsamde 

arsebuli manZilebi da saavtomobilo gzis savali nawilis sigane.  

 ordinatebis miTiTebiT naxazze davitanoT danarCeni sareleo da sabatareo 

karadebi, maT Soris isrebis eleqtogaTbobis karadebi. sareleo karadebisaTvis damatebiT 

 2 
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mivuTiToT maTi saxelwodebebi da tipebi, sabatareo karadebisaTvis – tipi da 

akumulatorebis raodenoba, gaTbobis karadebisaTvis – rigiTi nomeri da gasaTbobi 

isrebis nomrebi. isrebis ormagi (adgilobrivi) marTvis arsebobisas dasaxelebebis, 

ordinatebisa da liandagebidan daSorebis manZilebis miTiTebiT gegmaze davitanoT 

samanevro svetebi da koSkurebi;  

 sqematuri gegmis Sesabamisad naxazze davitanoT sarelso wredebis SemomzRudavi 

maizolirebuli pirapirebi. ganvsazRvroT ganStoebuli sarelso wredebis ganStoebebze 

sarelso wredebis xelsawyoebis dayenebis aucilebloba; eleqtrowevis arsebobisas 

SevadginoT wevis denis kanalizaciis sqema da ganvsazRvroT drosel-transformatorebis, 

droselTaSorisi da liandagTSorisi eleqtrowevis SemaerTeblebis dayenebis adgilebi.  

kabelis ekonomiis mizniT SevecadoT arakodirebadi sarelso wredebis mkvebavi da 

mimRebi boloebi ise ganvalagoT, rom maizolirebeli pirapirebis sxvadasxva mxareze 

erTtipuri xelsawyoebi iyos dayenebuli. Semdeg maizolirebeli pirapirebi ganvaTavsoT  

isruli gadamyvnebis SigniT. naxazze davitanoT isrebis isruli an eleqtrosawevo 

SemaerTeblebi.  

 tonaluri sarelso wredebisaTvis mivuTiToT mzidi sixSireebis ganawileba; 

 ganvaTavsoT sarelso wredis aparatura (drosel-transformatorebi, saliandago 

kolofebi, sakabelo quroebi da dgarebi); am dros Tu SesaZlebelia SevecadoT erT 

saliandago kolofSi ganvaTavsoT pirapirTan arsebuli orive sarelso wredis 

aparatura.  

 sarelso wredebis orZafian gegmaze gamosaxul yvela xelsawyos gverdiT unda 

mivuTiToT maTi dasaxeleba.  

 sarelso wredebis sareleo da mkvebavi boloebi liandis SigniT Sesabamisad asoebiT 

“t” (“Т”) da “r” (“P”) aRvniSnoT;  

 tonaluri sarelso wredebisaTvis mivuTiToT mzidi da mamodulirebeli sixSireebi.  

 sarelso wredis mocemuli bolodan kodirebis arseboba “k” (“K”) asoTi aRvniSnoT; 

 tonaluri sarelso wredebSi  pirapirebis SeerTebis kontrolis (ixileT 5.9 
paragrafi) aparaturis arseboba “pSk “  (“КCC”) warweriT, xolo ganStoebis dakavebis 

kontrolis (ixileT 5.2 paragrafi) aparaturis arseboba - “gdk” (“КЗО”) warweriT 

mivuTiToT;  

 gaormagebuli sapirapiro SemaerTeblebi orZafian gegmaze punqtiruli xazebiT 

gamovsaxoT; 

 sakabelo gegmebis Sedgenis Semdeg orZafian gegmaze davitanoT: a) magistraluri 

sakabelo qselis trasa; b) ganmaStoebeli quroebi maTi dasaxelebebis, tipisa da 

ordinatebis miTiTebiT; g) amZravebis eleqtrogaTbobis saliandago kolofebi. 

zemoT moyvanili Tanamimdevrobis dacviT Sedgenili sadguris orZafiani gegma 6.30 
naxazzea moyvanili [37]. 
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T a v i    6 

releuri eleqtruli centralizaciebis 

agebis safuZvlebi da zogadi daxasiaTeba 

 

 

6.1. eleqtruli centralizaciis funqcionaluri  

struqturis saxeebi 

               

           eleqtruli centralizacia warmoadgens avtomatizebul sistemas, rom-            

           elic marSrutebis momzadebisa da Sexsnis gziT sarkinigzo sadguris 

farglebSi axdens matarebelTa usafrTxod moZraobis organizebas. 

eleqtruli centralizaciis nebismieri sistemis mmarTveli mowyobilobebis 

erToblioba warmoqmnis garkveuli saxis  funqcionalur sistemas, romlis daniSnulebaa 

operatoridan miRebuli mavalebeli Xm brZanebisa da savele obieqtidan mosuli 

sakontrolo Xk informaciis safuZvelze gamoimuSavos am obieqtis mmarTeli U brZaneba, 

e.i. amoxsnas gantoleba: 

                                  U = f (Xm , Xk).                         (6.1) 

funqcionaluri struqtura eleqtruli centralizaciis ZiriTadi nawilia. mas 

SeiZleba hqondes ganawilebuli funqcionaluri kavSirebiani logikuri sqemis an 

Tavmoyrili funqcionaluri kavSirebiani logikuri sqemis saxe.  

funqcionaluri struqturis asagebad gamoyenebuli saelemento bazis saxeze 

damokidebulebiT ganasxvaveben releur da eleqtronul centralizaciebs. releur 
centralizacias gaaCnia ganawilebuli funqcionaluri kavSirebiani logikuri sqemis saxe. 

eleqtruli centralizaciis mier gadasawyveti ZiriTadi amocanebis Sesabamisad (isrebis 

gadayvana, SuqniSnebis gaReba, isrebsa da SuqniSnebs Soris urTierTCaketvebis 

ganxorcieleba, marSrutis Sexsna misi gamoyenebis an gauqmebis Semdeg) nebismieri saxis 

releur centralizaciaSi unda arsebobdes Semdegi ZiriTadi funqcionaluri sqemebi: 

1) isrebis marTvisa da maTi mdebareobebis makontrolebeli sqemebi; 

2) SuqniSnebis marTvisa da maTi mdgomareobebis makontrolebeli sqemebi; 

3) Camketi З releebis marTvis sqemebi; 

4) samarSruto M releebis marTvis sqemebi. 

mokled ganvixiloT maTi agebis zogadi principebi. 

 
            
                                                                                        
                                                                                                       

     

 

 
                     

                                  
 
                                          
                                                   
 
                                                                                              
                                                   
 

 

 

Nnax.6.1.  isrebis marTvisa da kontrolis sqemis zogadi saxe 
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          isris marTvisa da kontrolis sqema zogadad Secavs sam – mmarTvel, muSa              

          da sakontrolo wreds (nax.6.1).  
mmarTveli wredi gankuTvnilia isruli RilakiT (“isr. Ril”) an isruli saxeluriT 

amuSavebis xelsawyos CasarTvelad; releuri sqemis SemTxveveSi amuSavebis xelsawyos 

funqcias asrulebs amuSavebis ПС rele; am reles kontaqtiT CairTveba damxmare 

energiis muSa arxi. (eleqtruli centralizaciis dros damxmare energias warmoadgens 

eleqtruli energia, xolo pnevmaturi da hidravlikuri centralizaciebis dros 

Sesabamisad - SekumSuli haerisa da SekumSuli siTxis energiebi).  

damxmare energiad eleqtruli energiis gamoyenebisas am energiis mimRebia isruli 

amZravis eleqtroZrava, romelic 6.1 naxazze aRniSnulia rogorc eZ amZravis 

avtomaturi ag gadamrTveliT komutirdeba sakontrolo K reles wredi. gamzadebul 

marSrutSi Semavali isris gadayvanis SesaZleblobis gamosaricxavad mmarTvel wredSi 

unda gaviTvaliswinoT saTanado damokidebulebis elementi. aseT elementad SeiZleboda 

gamogveyenebina sasignalo C reles zurguli kontaqti. Ria SuqniSnis dros sasignalo 

reles aRniSnuli kontaqti gawyvetda ПС reles amoqmedebis wreds da amiT 

gamoricxavda isris gadayvanis SesaZleblobas; aseT gadawyvetas aqvs arsebiTi nakli: 

rogorc ki matareblis pirveli gogorwyvili gacdeba SuqniSans, C rele avtomaturad 

udenod rCeba da droze adre ganblokirdeba mmarTveli wredi. maSasadame aseTi 

gadawyvetis gamoyeneba ar gvaZlevs problemis gadawyvetis SesaZleblobas;  misi 

gamoyeneba dauSvebelia da 6.1 naxazze  igi wyvetili xaziTaa gamosaxuli. problemis 

gadasawyvetad releur centralizaciebSi Semotanilia specialuri Camketi З reles 

sqema, romelic iTvaliswinebs miTiTebul situacias; mmarTvel wredSi sasignalo C 

reles zurguli kontaqtis nacvlad  Seitaneba Camketi З reles frontuli kontaqti. 

releur centralizaciaSi SuqniSnis naTurebi CairTveba sasignalo C reles daxmarebiT; 

am ukanasknelis agznebis wredSi, rogorc es 6.2 naxazzea naCvenebi, mimdevrobiTaa 

SeerTebuli sasiganalo Rilakis (an sasignalo saxeluris) kontaqti da matareblis 

usafrTxod moZraobis uzrunvelyofisaTvis aucilebel releTa kontaqtebi (maTi 

erToblioba wrmoqmnis “usafrTxoebis uzrunvelyofis kvanZs”); SuqniSnis daxuruli da 

Ria mdgomareobebi aisaxeba marTvis Suq-tabloze arsebul mis mameorebelze; am dros 

Suquri O reles daxmarebiT SuqniSnis naTurebis faqtiuri naTeba (kontroldeba, xom 

araa gadamwvari naTura). 

 
                    
                                                                 

                                                                          
 

 

                      

 
                                                        
                                                        

                                                         

                                                

 
                                                    

 
   

nax.6.2. ASuqniSnis marTvisa da misi mdgomareobis  

makontrolebeli sqemis zogadi saxe 

               

            wina TavSi (ixileT 1.2 paragrafi) aRvniSnavdiT, rom sadguris terito- 
         riaze matarebelTa gadaadgilebis win aucilebelia isrebisa da 

marSrutebis Caketvis ganxorcieleba. axla ganvixiloT aRniSnuli Caketvis teqnikuri 

 3  
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realizacis zogadi principi. TvalsaCinoebisaTvis ganvixilavT Caketvis aparaturulad 

realizebis SemTxvevas (gamoiyeneba centralizaciis releur sistemebSi). dualurobis 
principidan gamomdinareobs, rom aparaturulad realizebuli mowyobiloba SeiZleba 

programuladac iqnes realizebuli da piriqiT; amitom Caketvis ganxiluli principi 

saTanado modificirebis Semdeg SeiZleba mikroprocesorul sistemebSic iqnes 

gamoyenebuli.  

 

SeniSvna: mocemul paragrafSi nebismieri eleqtmagnituri, magaliTad З reles udeno 

mdgomareoba aRniSnulia rogorc З, xolo misi agznebuli mdgomareoba – rogorc З .   

 

marSrutuli Caketvebis ganxorcielebisa da moxsnis amocanis gadawyveta 6.3 naxazzea 

ilustrirebuli. masze sasignalo C rele normalurad amorTulia, xolo Camketi З  da 

samarSruto  M  releebi denis qveSaa.  

 
                      

                                                                                                                

                                                                                  

 

 
                                                                                                             
                                                    
                                                     
                                                   
                             

 

 

nax. 6.3. marSrutul CaketvaTa ganxorcielebisa da moxsnis zogadi sqema 
 
 
 

SuqniSnis gasaRebad amoqmeddeba sasignalo C rele; misi kontaqtiT gawydeba Camketi 

З  da samarSruto  М releebis kvebis wredebi (nax.6.3); Camketi З reles frontuli 

kontaqtiT kvebas dakargavs amuSavebis ПС rele (ix. nax. 6.1 da gamoiricxeba marSrutSi 
Semavali yvela isris marTvis SesaZlebloba, e.i. Caiketeba aRniSnuli isrebi (ix. 

paragrafi 1.2). 
 marSrutSi matareblis faqtiur gavlas daafiqsirebs “matareblis gavlis fiqsirebis  

kvanZi”  (ix.Nnax.6.3), romelic kvebas miawvdis samarSruto М reles; Semdeg C reles 

zurguli da М reles frontuli kontaqtebiT amoqmeddeba Camketi З rele; am 

ukanaskneli reles kontaqtiT aRdgeba amuSavebis ПС reles amoqmedebis wredi, e.i. 

isris marTvis SesaZlebloba (isari Seixsneba). 

               

           marSrutSi matareblis faqtiuri gavlis Semdeg marSruti avtomaturad             
         Seixsneba (aRdgeba masSi Semavali yvela isris marTvis SesaZlebloba); raime 

mizezis gamo Tu ver amoqmedda “matareblis gavlis fiqsirebis kvanZi” (ix. nax.6.3), 
gamoiyeneba marSrutis xelovnuri Sexsna. am dros xelovnurad Sexsnis ИРК Rilakze 

TiTis daWeriT kveba aRudgeba samarSruto М reles, romlis frontuli kontaqtiT 

amoqmeddeba Camketi З rele. 

zemoT aRniSnulidan gamomdinare releuri centralizaciebis funqcionaluri 

struqturis mier gansazRvruli algoriTmebis mixedviT sqemurad gamomuSavdeba Semdegi 

mmarTveli zemoqmedebebi:  

 isris marTvisaTvis: 
                     ПС =  f (“isr. Ril.” & З),                                      (6.2) 

anu: “amuSavebis ПС rele  amoqmeddes marTvis pultze arsebuli isruli Rilakis 
SerTvisa da З reles amoqmedebis”. 

 4  
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 SuqniSnis marTvisaTvis: 
                       С =  f (“sasig. Ril.” &  К & П &  Зmtr.),            (6.3) 

anu: “sasignalo C rele amoqmeddes marTvis pultze arsebuli sasignalo Rilakis 

SerTvisa da К , П ,Зmtr releebis amoqmedebis Semdeg”  (К rele akontrolebs isris saTanado 

mdebareobaSi yofnas, П rele – savali liandagis Tavisuflebas, xolo Зmtr rele - savali liandagis 

Tavisuflebas);  

 marSrutSi isris CaketvisaTvis:  

             З  = f (C) ,    M  = f (C),                                                  (6.4) 

anu: “Camketma З da samarSruto M releebma kveba dakargos sasignalo C reles 

amoqmedebis Semdeg”; 

 marSrutSi matareblis faqtiurad gavlis dafiqsirebis Semdeg:  

                                  M = f ( C  &   mgf);                         (6.5) 

anu: “samarSruto M rele amoqmeddes sasignalo C reles amoqmedebisa da matareblis 
gavlis faqtis dafiqsirebis Semdeg”; 

 isris SexsnisaTvis: 

                                      З = f (C &  M).                                                            (6.6) 

anu: “Camketi З rele amoqmeddes sasignalo C reles udenod darCenisa da samarSruto 
M reles amoqmedebis Semdeg”. 

                  

             eleqtronul centralizaciaSi  funqcionaluri struqtura SeiZleba ava-    

         goT rogorc ganawilebuli, aseve Tavmoyrili logikuri qselis saxiT. 

 
  

                                                                                                       

 
            
                              
                                                                                                                                            
                             
 
 

nax.6.4. ukontaqto elementebiT sasignalo reles CarTvis sqema 

 

ukontaqto saelemento bazis gamoyenebiT agebuli ganawilebuli funqcionaluri 
kavSirebian sistemaSi (6.3) gantolebis Sesabamisi amocanis erT-erTi SesaZlo 

gadawyvetis magaliTi 6.4 naxazzea moyvanili. aucilebeli damokidebulebebis dacvisas 

mocemul SemTxvevaSi isrebis, saliandago ubnebis, mtruli signalebis sqemuri 

kvanZebidan dioduri matricis Sesasvlelebs  (Sesabamisad K , П da Зmtr) kvanZebidan 

Camketi potencialebi miewodeba da sasignalo Rilakze TiTis daWerisas xdeba sasignalo 

C reles agzneba. Tundac erT-erTi pirobis Seusruleblobis SemTxvevaSi C reles 

gragnili kvebis wyaros plusiT aRmoCndeba daSuntebuli.  

Tavmoyrili logikuri qselis principis  gamoyenebisas eleqtruli centralizaciis 

sistema SeiZleba kompiuteris bazaze avagoT. aseTi kompiuteruli centralizaciis erT-

erTi SesaZlo variantis blok-sqema 6.5 naxazzea naCvenebi. 
“gare mowyobilobebis blokiTa” da gardamavali gardamqmneli safexuriT (sqemaze 

naCvenebi ar aris) obieqtidan iRebs sakontrolo Xk informacias da mas gadascems U 

brZanebebs; “damxsomebel mowyobilobaSi” inaxeba damokidebulebaTa aRwerilobebi da 

sistemis funqcionirebis algoriTmebi. “marTvis mowyobilobis” Sesasvlelze mavalebeli 

Xm zemoqmedebis mosvlisas amuSavdeba Sesabamisi programebi; “ariTmetikul 

mowyobilobaSi” obieqtebis faqtiuri mdgomareobebi udardeba damokidebulebaTa 

moTxovnebs; am Sedarebis Sedegebze damokidebulebiT xdeba zemoTaRniSnuli programebis  

nabij-nabij gadaadgileba da realizacia. 

 5  
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dReisaTvis aseTi amocanebis gadasawyvetad gamoiyeneba mikroprocesoruli teqnika da 

amis gamo centralizaciam miiRo mikroprocesoruli centralizaciis saxelwodeba. 

mikroprocesorebis gamoyeneba zrdis sistemis swrafmoqmedebas, afarToebs mis 

funqcionalur SesaZleblobebs da amartivebs sarkinigzo transportis avtomatizebuli 

marTvis qselSi eleqtruli centralizaciis sistemebis gaerTianebas. 

 

 
6.2. saxifaTo mtyunebebisagan funqcionaluri wredebis 

daculobis amaRlebis xerxebi 

                  

          gadazidvebis procesis uwyvetoba, matarebelTa moZraobis usafrTxoeba             

         moiTxovs sarkinigzo avtomatikisa da telemeqanikis mowyobilobebs hqonde 

sakmaod maRali usafrTxoeba. usafrTxoebis saWiro done SeiZleba miRweuli iqnas: 

 maRalsaimedo elementebis gamoyenebiT; 

 aparaturis darezervebiTa da konstruirebis specialuri xerxebis gamoyenebiT; 

 sistemisa da misi elementebis teqnikuri momsaxurebis meSveobiT. 

 
 

                                                             
                                                                       
                                                                                  

 

 

 

                        

                        

 

 

 
                 

 
nax.6.5. kompiuteruli centralizaciis funqcionaluri struqtura 

 

zemoT CamoTvlili RonisZiebebis miuxedavad ver xerxdeba sistemis calkeuli 

elementebis mwyobridan gamosvlis ASemTxvevebisa da momsaxure personalis mier 

araswori moqmedebebis gamoricxva. magaliTad, xSirad warmoiSveba iseTi dazianebebi, 

rogorebicaa: 

 releTa ganregulireba; 

 releTa kontaqtebis “Secxoba”; 

 tranzistorebisa da sxva eleqtronuli xelsawyoebis garRveva; 

 gragnilebian xelsawyoebSi xviebis urTierTSeerTebebi da a.S. 

zemoT aRniSnulis gamo centralizaciis ZiriTadi funqcionaluri wredebi ise unda 

avagoT, rom isini ara marto asrulebdes TavianT funqciebs, aramed maTi muSaobis 

procesSi gamoiricxos saxifaTo mtyunebebi [ix. parag. 1.10]. aseTi mtyunebebis 

magaliTebia izolirebuli (isruli da uisro) ubnebis Tavisuflebis informaciis 

formireba maTi dakavebulibis dros; SuqniSnebze amkrZalavi signalis nacvlad 

nebadamrTveli signalis CarTva; isris TviTneburi gadasvla erT-erTi mdebareobidan 

meoreSi; isris mdebareobis Sesaxeb yalbi sakontrolo informaciis formireba da a.S. 

sistemis funqcionirebis procesSi warmoSobili dacviTi mtyunebebis [ix. parag. 1.10] 
magaliTebia: izolirebuli ubnebis dakavebulobis informaciis formireba maTi 

Tavisuflebis dros; SuqniSanze nebadamrTveli signalis nacvlad amkrZalavi signalis 

anTeba da a.S.  

sistemis dazianebaTa mTlianad aRmofxvra SeuZlebelia, amitom misi funqcionaluri 

wredebi ise unda avagoT, rom maTi elementebis yvela misalodnelma dazianebam dacviTi 
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mtyunebebi warmoqmnas. es amocana unda gadawydes sistemis daproeqtebis stadiaze. 

ganvixiloT sistemis calkeuli wredebis agebaTa magaliTebi, romlebic zemoT 

formulirebuli moTxovnis Sesrulebis saSualebas iZleva. 

                  

          sqemebi, romelTa sworad funqcionirebazea damokidebuli matarebelTa moZ- 

         raobis usafrTxoeba, saimedoobis I klasis releTa kontaqtebiT unda avag- 

oT; aseTi releebis konstruqcia gamoricxavs frontuli da saerTo kontaqtebis 

“Secxobas”, ris gamoc maTi udenod darCenisas garantirebulia aRniSnuli kontaqtebis 

gaTiSva. sqemebis asagebad zurguli da saerTo kontaqtebiT gamoyenebisas saimedoobis I 
klasis yvela rele ver iZleva maTi upirobod gaTiSvis garantias; amitom aucilebelia 
Semowmdes im reles udenod darCena, romlis amosarTvelad gamoiyeneba zurguli 
kontaqti; magaliTad, davuSvaT, rom A  reles kontaqtiT amoirTveba C  rele da CairTveba  

B  rele; vinaidan SesaZlebelia  A zurguli da saerTo kontaqtebis “Secxoba”, amitom  B 

reles agznebis wredSi aucilebelia Semowmdes  C reles Ruza (kontaqti) namdvilad 

daeSva Tu ara, rogorc es nax.6.6,a-zea naCvenebi.  
sapasuxismgeblo wredebSi polarizebul an kombinirebul releTa gragnilebis 

gamoyenebisas sqemurad unda gakontroldes polarizebuli Ruza namdvilad gadaityorcna 

Tu ara; am amocanis gadawyvetis erT-erTi varianti (gamoiyeneba isris marTvis wredSi)  

6.6,b naxazzea naCvenebi. mocemul SemTxvevaSi Tu ar Seicvala sakontrolo СК1 reles 

polaroba, SeiZleba moxdes yalbi damokidebulebis realizeba; amis Tavidan asacileblad 

sakontrolo wredSi damatebiTaa CarTuli  СК2 rele (misi CarTvis wredi 6.6,b  naxazze 
punqtiriTaa naCvenebi); maSasadame, unda warmovqmnaT ori, СК1  da СК2 releebis 

gragnilTa kvanZi da sakontrolo ПК, МК releTa amoqmedebis wredi avagoT am СК1 da 

СК2 releTa kontaqtebiT. aseT SemTxvevaSi ПК an  МК rele mxolod maSin miiRebs kvebas, 

rodesac  СК1  da СК2 releebi SeTanxmebulad gadatyorcnis polarul kontaqtebs; 

winaaRmdeg SemTxvevaSi ПК an МК rele dakargavs kvebas, rac gamoiwvevs isris 

mdebareobis kontrolis dakargvas, e.i. warmoiSveba dacviTi mtyuneba. 

                    
                                     

                          

                      A 

                 

                                     

 
                                                

                                                                                
                                                                         
                                                                                                      
   
                                                                                                                  
  
 

 

nax.6.6. reles Ruzas funqcionirebis makontrolebeli sqema: 

a) neitraluri reles Ruzas CamoSvebis gasakontroleblad; 

b) polarizebuli reles Ruzas gadatyorcnis gasakontroleblad 

                  

           sxvadasxva damxmare sqemebi, romlebic moZraobis usafrTxoebaze uSualod                              

         zegavlenas ver axdens, SesaZlebelia avagoT saimedoobis III klasis releTa 

kontaqtebiT. sapasuxismgeblo sqemebTan isini ise unda davakavSiroT, rom saimedoobis III 
klasis releebSi warmoSobilma dazianebebma sistemaSi saxifaTo dazianeba ar Seitanos. 

aseTi an msgavsi releebis kontaqtebiT ar SeiZleba amoirTos saimedoobis I klasis 

rele, rogorc es 6.7,a naxazzea naCvenebi. mocemul SemTxvevaSi K reles kontaqti iseT 

zonaSia, romelSic SesaZlebelia warmoiSvas saxifaTo mtyunebebi. magaliTad, kvebis 
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wyaros damiwebul polusTan aRniSnuli kontaqtis SeerTebisas (romelic punqtiriTaa 

naCvenebi) P3 reles amoqmedebis wredidan gamoiricxeba P1 reles kontaqti, e.i. ar 

Semowmdeba am kontaqtiT kontrolirebadi damokidebuleba; es warmoadgens saxifaTo 

mtyunebas. izolaciis darRvevis albaToba nulisagan gansxvavebuli sididea, amitom 

arsebobs saxifaTo mtyunebis warmomSobi aseTi dazianebis warmoSobis SesaZlebloba; 

ganxilul sqemas Tu imgvarad avagebT, rogorc es 6.7,b naxazzea naCvenebi, maSin 

dazianebis warmoSobis SemTxvevaSic P3 reles amoqmedebis wredSi iarsebebs P1 kontaqti, 

e.i. ar warmoiSveba saxifaTo mtyuneba. 
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nax.6.7. saimedoobis sxvadasxva klasis releTa kontaqtebis Semcveli  

sqemaTa nawilebis dakavSireba: a) araswori,   b) swori. 

  
sqemis funqcionirebis usafrTxoebisaTvis didi mniSvneloba aqvs misi sadatvirTo 

(mimRebi) elementis sawyisi mdgomareobis SerCevas. sapasuxismgeblo brZanebebi, rogorc 
wesi, unda gaices agznebuli reles kontaqtebiT. magaliTad, SuqniSnis nebadamrTveli 

signali unda CairTos reles frontuli kontaqtiT; isris mdebareobis makontrolebeli 

naTurebis CasarTavad gamoyenebuli unda iyos ПК, МК releTa frontuli kontaqtebi. 

 
                                                                                                                                      

                            
                                                                                              
 
              
          
 

                            

 

                                                                                                                                                          
                                                                                              

          
           
                            

                              

 

 

 

nax.6.8. reles mdgomareobis SerCeva: a) swori; g) araswori. 

                   

           zemoTaRniSnuli  moTxovnis yovelTvis upirobod Sesruleba ar SeiZle- 

         ba. sailustraciod ganvixiloT sasignalo C reles wredis agebis magaliTi 

(nax.6.8). davuSvaT, rom sawyis mdgomareobaSi igi agznebulia (nax.6.8,a) da misi 

frontuli kontaqtiT kvebas iRebs SuqniSanze arsebuli wiTeli signalis naTura 

nax.6.8,b). isris mdebarebisa da saliandago ubnis Tavisuflebis Semowmebis procesSi ПК 

da П releebis kontaqtebiT daSuntebulia sasignalo reles agznebis gragnili; aseT 

SemTxvevaSi  С reles wredis gawyvetisas (igi 6.8,a  naxazze gawyvetis adgili 
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gadajvaredinebuli xazebiTaa naCvenebi) igi kargavs kvebas, dauSvebs Ruzas da amkrZalavi 

wiTeli signalis nacvlad CarTavs nebadamrTvel mwvane signals, e.i. warmoiqmneba 

saxifaTo mtyuneba; amitom mocemul SemTxvevaSi sasignalo C reles sawyis mdgomareobad 

udeno mdgomareoba unda iyos SerCeuli, rogorc es 6.8,g naxazzea naCvenebi. aseT 

SemTxvevaSi SuqniSanis wiTeli signalis naTura kvebas iRebs sasignalo C reles 

zurguli kontaqtiT (nax. 6.8,d).       
sapasuxismgeblo wredebSi sakabelo da sahaero xazebis gamoyenebisas dauSvebelia 

reles erTpolusovani gamorTva, radgan “miwis” gavliT kvebis wyarosTan an sxva 

daniSnulebis denian sadenTan sahaero sadenebis SeerTebisas warmoiqmneba saxifaTo 

mtyuneba (nax.6.9). sistemis usafrTxoebisaTvis aucilebelia reles orpolusovani 

(sampolusovani) amorTva da xazis daSunteba, Tu arsebobs kritikuli donis 

dabrkolebebis warmoSobis albaToba. 

 

 
                                                                                                                                              
                                                                                                                 

 
                                                                                                                                                                         
                                                                               
               
                                                                                                                                                                                                                                     
 

 

 

                                                                                                              

                                                                                                 

 
                                                                              
                                                                                                            
                                                       
                                                                                                          
                                                                                                                  
                                                     
                                                          

 
 
 

nax.6.9. xazuri wredebis releTa amorTvis variantebi: 

 a)araswori; b)swori. 

 

eleqtronul centralizaciebSi usafrTxod funqcionirebis sakiTxebi SeiZleba 

gadawydes: 

 saimedoobis I klasis ukontaqto (e.w. usafrTxo) elementebis gamoyenebiT; aseTi 

elementebia ferotranzistoruli elementebi, zRurbluri ujredebi, parametronebi da 

a.S. 

 sqemuri agebiT, e.w.parafazuli kodirebiT; 

 darezervebiT; 

 Warbi kodebis gamoyenebiT da a.S. 

eleqtruli centralizaciis eqspluataciis procesSi gamovlinda saxifaTo 
mtyunebebis specifikuri SemTxvevebi, romelTa warmoSobis mizezebi iyo: 

 sarelso wredebze Suntis xanmokled dakargva; 

 eleqtrokvebis gare wyaroebis gamorTva da a.S. 

amitom sistemis usafrTxo funqcionirebis gansazRvrisas Zalian rTulia saxifaTo 

mtyunebebis warmomSobi movlenaTa sruli jgufis dadgenis sakiTxi; aqedan gamomdinare, 

sqemebis damuSavebisas unda moxdes maTi gulmodgine analizi da mravalmxrivi gamocda 
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6.3. marSrutis Caketvis raoba da misi            

 realizebis principi 

                      

          sadgurebSi matarebelTa moZraoba organizdeba maTTvis marSrutebis gamza- 

          debis gziT. marSrutis gasamzadeblad jer saTanado mdebareobebSi unda 
gadaviyvanoT masSi Semavali isrebi da Semdeg gavaRoT marSrutis gadamRobi SuqniSani. 

dauSvebelia marSrutis gamzadebis zemoTaRniSnuli Tanamimdevrobis darRveva, radgan igi 

SeiZleba gaxdes liandagidan matareblis acdenis mizezi. marTlac, Ria SuqniSnis dros 

matarebels ufleba aqvs Sevides marSrutSi; amis gamo man SeiZleba iseT momentSi 

daiwyos isrul gadamyvanze moZraoba, rodesac xdeba isris gadasvla erT-erTi ganapira 

mdebareobidan meoreSi; es gamoiwvevs relsebidan matareblis acdenas.  

marSrutis gamzadebis zemoT aRniSnuli Tanamimdevrobis dacva sadguris morigis 

qmedebisagan damoukideblad, e.i. upirobod unda xdebodes. kerZod, erT-erTi ganapira 

mdebareobidan meoreSi isris gadayvana maSin da mxolod maSin unda iyos  SesaZlebeli, 

rodesac saTanado SuqniSnebiT saimedodaa aRkveTili am isarze matareblis Sesvlis 

SesaZlebloba. isris gadayvanis procesis damTavrebamde SeuZlebeli unda iyos nebismieri 

SuqniSnis gaReba, romlis mixedviTac moZravi matarebeli SeiZleba aRmoCndes mocemul 

isarze. 

marSrutis gamzadebis (e,i. am marSrutSi Sesvlis uflebis gamcemi SuqniSnis gaRebis) 

Semdeg SeuZlebeli unda iyos isris sxva mdebareobaSi gadayvanis (e.i. misi marTvis) 

SesaZlebloba. 

meqanikur sistemebSi marSrutis gasamzadeblad meisres isrebi fizikuri Zalis 

gamoyenebiT gadayavda saTanado mdebareobebSi. am procesis dawyebamde isrebi imyofeboda 

erT-erT ganapira mdebareobebSi da TiToeuli maTgani am mdebareobaSi individualuri 

meqanikuri (gasaRebiani) saketiT iyo Caketili. amiT gamoiricxeboda SemTxveviTi 

gamvlelis mier isris sxva mdebareobaSi gadayvanis SesaZlebloba. isris gadasayvanad 

meisres specialuri gasaRebiT unda gaeRo am isris saketi, e.i. “Seexsna isari”; amis 
Semdeg mas SeeZlo misi sxva mdebareobaSi gadayvana. gadayvanis Semdeg isari axal 

mdebareobaSi unda Caeketa gasaRebiT. marSrutSi Semavali yvela isari saTanado 

mdebareobebSi saketebiT Tu ar iqneboda Caketili, centralizaciis e.w. 

“damokidebulebaTa yuTSi”ganxorcielebuli meqanikuri damokidebulebebiT 

gamoiricxeboda marSrutSi Sesvlis uflebis gamcemi semaforis gaReba. marSruti 
iTvleboda Caketilad, Tu meqanikuri saketebiT saTanado mdebareobaSi iyo Caketili 

marSrutSi Semavali yvela isari. zemoTaRniSnulidan gamomdinare SegviZlia davaskvnaT: 

 isris Caketva ewodeba misi marTvis (e.i. erT-erTi ganapira mdebareobidan meoreSi 
gadayvanis) SesaZleblobis gamoricxvas; 

 marSrutis Caketva ewodeba masSi Semavali yvela isris marTvis SesaZleblobis 

gamoricxvas.  

 isris Sexsna ewodeba Caketili isris marTvis SesaZleblobis aRdgenas; 

 marStutis Sexsna ewodeba Caketil marSrutSi Semavali yvela isris marTvis 

SesaZleblobis aRdgenas. 

                      

          meqanikur centralizaciebSi Caketvebi da Sexsnebi xdeboda meqanikurad 
         (meqanikuri saketebis CaketviTa da gaRebiT); eleqtrul centralizaciebSi 

Caketvebi da Sexsnebi xdeba eleqtrulad (isruli eleqtroamZravebis marTvis sqemebSi 

arsebuli mmarTveli da muSa wredebis gawyvetiTa da SerTviT).  

eleqtruli Caketvebi da Sexsnebi SeiZleba realizdebodes rogorc aparaturulad, 

aseve programuladac. aparaturulad realizebisas SeiZleba gamoyenebuli iqnas rogorc 

kontaqturi, aseve ukontaqto sqemebi, vinaidan, jer erTi, kontaqturi sqemebisaTvis 

damaxasiaTebelia maRali TvalsaCinoeba, rac aadvilebs maT mier realizebuli funqciebis 

gagebas, da, meorec, kontaqturi sqemis cnobili struqturis SemTxvevaSi Zneli ar aris 

 1 

 2 
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Sesabamisi programis Sedgena, amitom Cven mxolod kontaqtur sqemebis ganxilviT 

SemovifarglebiT.  

SuqniSnis gasaRebad sasignalo C reles amoqmedebisas misi zurguli kontaqtiT kvebas 

kargavs Camketi З da samarSruto  М releebi (ix.nax.6.3); Camketi З  reles kontaqtiT 

wydeba marSrutSi Semavali isris isruli eleqtroamZravis marTvis sqemis mmarTveli 

wredi (ix.naxazebi 3.1, 3.6, 3.11), e.i. gamoiricxeba eleqtroamZravis amuSaveba da isris 

sxva mdebareobaSi gadayvanis SesaZlebloba, anu marSrutis Caketva.    
 marSrutis Sesaxsnelad unda amoqmeddes Camketi З rele; misi amoqmedebisaTvia ki 

saWiroa: 

 udenod darCes sasignalo C rele, e.i. matarebeli gascdes marSrutis gadamRob 

SuqniSans; 

 matareblis gavlis mafiqsirebelma kvanZma (ix.nax.6.3) daafiqsiros marSrutSi 

matareblis faqtiuri gavla, ris Sedagadac igi aamoqmedebs samarSruto  М reles; 

 sasignalo C reles zurguli kontaqtiTa da samarSruto  М reles frontuli 

kontaqtiT kveba aRudges Camket З  reles. 

                      

          Gganxiluli sqemuri gadawyveta ar iTvaliswinebs sadguris morigis mier  

             gauqmebuli marSrutis Sexsnis SesaZleblobas. marTlac, marSrutis 

gauqmebisas sadguris morige pultze ganxorcielebuli manipulaciebis saSualebiT 

udenod tovebs sasignalo C reles (ix.nax.6.2), rac iwvevs SuqniSnis daxurvas; 

SeirTveba C reles zurguli kontaqti (ix.nax.6.3), magram ar amoqmeddeba  samarSruto 
М rele (e.i. gawyvetili iqneba misi frontuli kontaqti); am ukanasknelis 

asamoqmedeblad aucilebelia matareblis gavlis mafiqsirebelma kvanZma daadasturos 

matareblis namdvilad gavla; es moTxovna ki marSrutis gauqmebisas ar sruldeba, ris 

gamoc gamoiricxeba М reles amoqmedeba; misi frontuli kontaqtiT gawyvetili rCeba 

Camketi З  reles kvebis wredi; Camketi reles aumoqmedeblobis gamo marSruti rCeba 

Seuxsneli. aRniSnuli nakli gamoricxavs realur sistemebSi nax.6.3-ze gamosaxul 
sqemuri gadawyvetis gamoyenebis SesaZleblobas; amitom damuSavebuli iqna aRniSnuli 

naklisagan Tavisufali axali sqema (nax.6.10).  

 
                                                                                                                                                               
                                                                           
                                                                                                          
                                                                                                              
                                                                                                  
                                                                               
 

nax. 6.10.  marSrutis orsafexurovani Caketvis sqema 
 

6.3 da 6.10 naxazebze gamosaxuli sqemebis Sedareba gviCvenebs, rom am ukanasknel 

sqemaSi damatebiTaa Seyvanili moaxloebis (e.i. marSrutis gadamRobi SuqniSnis 

winmdebare) izolirebuli ubnis Tavisuflebis mamowmebeli saliandago П reles 

frontuli kontaqti. es Tvisobrivad cvlis sqemis moqmedebis princips. 6.3 naxazze 
naCvenebi sqemis gamoyenebisas Tu Caketvis procesi erTsafexurovania, romlis drosac 

mxolod sasignalo C reles udenod darCena mowmdeba, 6.10 naxazze  naCvenebi sqemis 
gamoyenebisas Caketvis procesi orsafexurovani xdeba; 

 pirvel safexurze mowmdeba sasignalo C reles udenod darCena, rac udenod 

tovebs Camket З reles, e.i. Caiketeba marSruti; 

 meore safexurze mowmdeba ukve Caketili marSrutis SemTxvevaSi moaxloebis ubnis 

mdgomareoba; igi SeiZleba iyos or (Tavisufal an dakavebul) mdgomareobaSi. amis 

Sesabamisad ganasxvaveben Caketvis or reJims, romelTaganac erT-erTs ewodeba winaswari, 
xolo meores – saboloo (sruli) Caketva. 
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winaswari Caketva ewodeba marSrutis iseT Caketvas, romlis drosac Tavisufalia 

moaxloebis ubani, xolo saboloo (sruli) Caketva ewodeba iseT Caketvas, romlis 

drosac dakavebulia moaxloebis ubani; winaswari Caketvis dros udenodaa Camketi З 

rele, magram denis qveSaa samarSruto М rele; es faqti Caiwereba ase ( З , M); 

SevniSnavT, rom З  ikiTxeba, rogorc “ara З”. saboloo (sruli) Caketvis dros udenodaa 

rogorc Camketi З, aseve samarSruto М rele; simbolurad es faqti Caiwereba ase: ( З , 

М ). 

                      

         marSrutis rogorc winaswari, aseve saboloo Caketvisas gamoiricxeba masSi           

         Semavali isrebis marTvis SesaZlebloba. Caketvis aRniSnul reJimebs Soris 
aris Semdegi Tvisebrivi gansxvavebebi: 

 winaswari Caketvis dros manZili SuqniSansa da misken moZrav matarebels Soris 

samuxruWo manZilze aranaklebia. aseTi Caketvis SemTxvevaSi sadguris morigis mier 

SuqniSnis daxurvisas matarebeli moaswrebs SuqniSnis win gaCerebas da gamoiricxeba 

gadaRobil marSrutSi misi Sesvlis albaToba. 

 saboloo (sruli) Caketvis dros manZili SuqniSansa da misken moZrav matarebels 

Soris samuxruWo manZilze naklebia. aseTi Caketvis SemTxvevaSi sadguris morigis mier 

SuqniSnis daxurvisas ar arsebobs imis garantia, rom matarebeli SeZlebs SuqniSnis win 

gaCerebas da ar Seva SuqniSnis mier gadaRobil marSrutSi. 

zemoTaRniSnulidan gamomdinare dasaSvebia winaswar Caketili marSrutis dauyovnebeli 

Sexsna (e.i Camketi З reles dauyovnebeli amoqmedeba); sabolood Caketili marSrutis 
Sexsna matareblis gasaCereblad saWiro drois Seyovnebis Semdeg unda daiwyos; 

matareblis gaCerebis Semdeg SeiZleba Seixsnas marSrutis mxolod Tavisufali isrebi.   

 

6.4. matareblis gavlis faqtis fiqsirebis  

problemis gadawyveta 

                      

          Camketi da samarSruto releTa sqemebis agebisas metad sapasuxismgebloa            

        maTi im nawilis koreqtulad ageba, romelic afiqsirebs marSrutSi 

matareblis faqtiur gadaadgilebas. trasaze arsebuli calkeuli ubnebis dakavebis 

informaciis mimwodeblebia am ubnebze arsebuli sarelso wredebis mimRebebi (saliandago 
releebi). vinaidan Camketi З da samarSruto М releebi matarebelTa moZraobis 

uzrunvelyofis metad sapasuxismgeblo funqciebs asrulebs, amitom “matareblis gavlis 

mafiqsirebeli kvanZis” sqemis agebisas masSi saliandago releebis kontaqtebi ise unda 

CavrToT, rom sruldebodes Semdegi moTxovnebi: 

 droulad CairTos sivrcesa da droSi ganawilebuli movlenebis (xdomilobebis) 

maregistrirebeli wredebi; 

 marSrutSi nebismieri siCqariT moZravi nebismieri sigrZis Semadgenlobis gavlisas 

garantirebulad unda moxdes marSrutis Sexsna; 

 SemTxveviTma da gareSe zemoqmedebebma ver unda SeZlos  Camketi З da samarSruto 

М releebis amoqmedeba. 

ganvixiloT dasmuli problemis gadawyvetis SesaZlo gzebi (nax.6.11). mxedvelobaSi 

unda gvqondes is garemoeba, rom yvelaze mokle moZrav erTeuls erTdroulad mxolod 

ori izolirebuli saliandago ubnis dakaveba SeuZlia; amis gamo marSrutSi matareblis 

gavlis dasadastureblad: 

 samarSruto М reles amoqmedebis wredSi SevitanoT marSrutis bolo ori 

saliandago ubnis saliandago releTa zurguli kontaqtebi; 

 Camketi З reles amoqmedebis wredSi SevitanoT marSrutis bolo ori saliandago 

ubnis saliandago releTa frontuli kontaqtebi. 
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nax. 6.11 marSrutSi matareblis gavlis fiqsirebis SesaZlo variantebi: 

a) marSrutis ori ukanaskneli saliandago ubnis gamoyenebiT; 

b) marSrutis yvela saliandago ubnis gamoyenebiT 
               
aseT variants vuwodoT “marSrutSi matareblis faqtiuri gadaadgilebis fiqsireba 

bolo ori izolirebuli ubnis gakontrolebis gziT”, an mokled, “A varianti”.  
“A variantis” sqemuri relizacia 6.11,a naxazzea  naCvenebi. aseTi sqema adekvaturad 

ver asaxavs matareblis moZraobisas warmoSobil movlenebs. marSruti SeiZleba udrood 

Seixsnas sarelso wredebis kvebis amorTvisa da maTi xelmeored CarTvis SemTxvevaSi an 

maSin, roca ori ukanaskneli saliandago ubnis sazRvarze warmoiSoba maizolirebeli 

pirapirebis adgilmonacvle garRvevebi; garda amisa, marSruti ar Seixsneba swrafmavali 

mokle Semadgenlobis gadasvlisas ukanaskneliswina ubnidan ukanasknel ubanze, Tu 

ukanaskneliswina ubnis saliandago rele manamade aRigzneba, vidre kvebas dakargavs 

ukanaskneli ubnis saliandago rele; aseTi SemTxvevis warmoSoba SesaZlebelia, amitom 

aucilebelia misi gaTvaliswineba. 

zemoT aRniSnuli problemebis gadaWra SeuZlebelia erTi samarSruto reles 
gamoyenebis dros. aucilebelia gavzardoT aRniSnuli releebis raodenoba. minimaluri 
aparaturuli danaxarji uzrunvelyofili iqneba, Tu marSrutis boloebSi moZraobis 
dinamikas davafiqsirebT ise, rogorc es 6.11,b naxazzea naCvenebi. aRniSnul naxazze 

naCvenebi sqemis mier realizebul  matareblis gavlis fiqsirebis variants pirobiTad “B 

varianti” vuwodoT. 

С 

nСП 

1М 

1СП П 
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1М 

1П 1СП 1М 
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“B variantis”  realizebisas gamoyenebulia ori samarSruto 1M da 2M rele. 

pirveli samarSruto 1M rele afiqsirebs matareblis mier moaxloebis 

(winasamarSruto) ubnis ganTavisuflebasa da SuqniSnis iqiT arsebul (marSrutis 

pirvel) ubanSi matareblis Sesvlas. moaxloebis ubnis saliandago reles Tu aRvniSnavT 

П simboloTi, xolo marSrutis pirveli ubnis saliandago reles – П1 simboloTi, 

zemoT fiqsirebuli movlena niSnavs, rom 1M reles asamoqmedeblad denis qveS unda 

iyos П rele, xolo udenod П1 rele; es faqti ase Caiwereba: (П, 1П ).      
meore samarSruto 2M rele afiqsirebs pirveli samarSruto 1M reles agznebas, 

marSrutSi Semavali yvela izolirebuli ubnis sarelso wredis ganTavisuflebasa da 

matareblTa Sesvlas misaReb-gasagzavn liandagze (miRebis marSrutis dros) an daSorebis 

ubanze (gagzavnis marSrutis dros). daSorebis ubani ewodeba gagzavnis marSrutis dros 
gasasvleli SuqniSnis iqiT mdebare pirvel izolirebul ubans. 

                      

           SemovitanoT Semdegi aRniSvnebi: 

          marSrutSi Semavali izolirebuli ubnebis sarelso wredebis saliandago 

releebi aRvniSnoT 1CП, 2C2, ...,(n-1)CП, nП simboloebiT;  

 radgan romelime mimarTulebiT gagzavnis marSrutisaTvis daSorebis ubani 

warmoadgens Sebrunebuli mimarTulebisYmiRebis marSrutis moaxloebis ubans, amitom 

orive SemTxvevaSi am ubnis saliandago reles simboloa П;  

 misaReb-gasagzavn liandagze mowyobili sarelso wredis saliandago rele 

aRvniSnoT iП simboloTi, sadac i aris liandagis nomeri. 

Semotanil aRniSvnebs Tu gamoviyenebT, maSin samarSruto 2M reles amoqmedebis 

piroba simbolurad SeiZleba ase CavweroT: 

 miRebis marSrutis dros: (1M, 1CП ,2CП , .. .,, nCП , iП ); 

 miRebis marSrutis dros: (1M, 1CП ,2CП , .. ., , nCП ,П ).  
nax.7.2-ze naCveneb sqemaSi Camketi da samarSruto releebi SeiZleba yalbad amoqmeddes 

eleqtruli centralizaciis kvebis fiderebis amorTvisas; amis gamosaricxavad Sexsnis 

sqemisaTvis miwodebuli П-Л polusi unda akontrolebdes sarelso wredebis kvebis 

sxivebSi cvladi denis arsebobas.  

marSruti SeiZleba droze adre Seixsnas, Tu ukanasknel izolirebul ubanze 

matareblis yofnisas xanmokled daikargeba Sunti, e.i. warmoiSveba situacia: 

 miRebis marSrutis dros: (nCП , iП ); 

 gagzavnis marSrutis dros: (nCП , П ). 

am naklis aRmosafxvrelad sqemaSi gamoyenebuli unda iqnas saliandago releTa iseTi 

mameoreblebis kontaqtebi, romlebsac eqneba Seyovneba Ruzis Camovardnaze. 

 

6.5 marSrutis avtomaturi Sexsnis xerxebi 

 

marSruti avtomaturad Seixsneba masSi matareblis gavlisas, e.i. sadguris morigis 

Caurevlad. arsebobs marSrutis avtomaturad Sexsnis araseqcionuri da seqcionuri 

xerxi. 

                      

           marSrutis araseqcionuri Sexsnis (Hесекционированное размыкание маршрутa;             

         Nonsectional route release) dros marSrutSi Semavali yvela isari Caketili rCeba 

manam, sanam matarebeli ar gaivlis marSrutSi Semaval yvela izolirebul ubans da ar 

Seva daniSnulebis adgilze (miRebis marSrutis dros – misaReb-gasagzavn liandagze, 

xolo gagzavnis marSrutis dros – daSorebis ubanze). amis Semdeg erTbaSad Seixsneba 

marSrutSi Semavali yvela isari. araseqcionuri Sexsnis gamoyeneba mizanSewonilia mcire 

sigrZis isruli yelisa da mcire raodenobis isrebis mqone sadgurebSi. aseT SemTxvevaSi 

aramtruli marSrutebis TiToeuli jgufisaTvis gaiTvaliswineba Camketi da samarSruto 
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releTa erTi kompleqti. misi funqcionireba ganvixiloT 6.12,a naxazze naCvenebi 

sadgurisaTvis. 
Camketi НПЗ rele (nax.6.12,b) warmoadgens kenti mimarTulebidan miRebis marSrutebis 

Camket reles; aRniSnuli marSrutebis jgufisaTvis pirveli da meore samarSruto 

releebia Sesabamisad НП1М da НП2М relebi (nax.6.12,g). normalurad samive rele denis 

qveSaa da SesaZlebelia kent yelSi arsebuli isrebis marTva. 

Sesasvleli H SuqniSnis gaRebisas, rodesac Tavisufalia moaxloebis (H SuqniSnis 

winmdebare) ubani, winaswar Caiketeba 1, 3 da 5 isrebi: (НПЗ , НП1М, НП2М); 

moaxloebis ubnis Tavisuflebas amowmebs saliandago П reles mameorebeli НИП rele, 

romelsac moaxloebis macne (Известитель Пприближения) rele ewodeba; matareblis mier 

moaxloebis ubnis dakavebisas (НИП ) marSruti sabolood Caiketeba: (НПЗ , МНП1 , 

МНП2 ). rodesac matarebeli mTlianad gascdeba H SuqniSans: (НС , НИП, СП1 ), maSin 

amoqmeddeba da TviTblokirebaze gadava НП1М rele. Semdeg amoqmeddeba НП2М reles 

kvebis is Sto, romelic Seesabameba mocemul marSruts. meore samarSruto reles 

CarTvis sqema ganStovdeba isruli sakontrolo ПК, МК releTa kontaqtebiT. 

matarebeli rodesac gaanTavisuflebs sadguris yelSi arsebul yvela izolirebul ubans 

da mTlianad Seva mimReb-gasagzavn liandagze, amoqmeddeba meore samarSruto НП2М 

rele; igi gadava TviTblokirebis wredze da aamoqmedebs НПЗ reles. Seixsneba yelSi 

arsebuli yvela isari da aRdgeba maTi marTvis SesaZlebloba. 
                    

         marSrutis seqcionuri Sexsnis  (Cекционированное размыкание маршрутa; Sectional            

         route release) dros marSrutSi Semavali izolirebuli ubnebi moZravi Semadgen- 

lobis mier maTi ganTavisuflebis kvalobaze TandaTanobiT Seixsneba; igi gamoiyeneba 

grZeli isruli yelisa da didi raodenobis isrebis mqone saSualo da msxvil 

sadgurebSi. am mizniT marSrutSi Semavali TiToeuli izolirebuli (uisro da isruli) 

ubani ganixileba damoukidebel seqciad, romelsac gaaCnia Camketi З da samarSruto М 

releTa sakuTari kompleqti. Camketi reles roli daiyvaneba mxolod mocemul seqciaSi 

Semavali isrebis amuSavebis wredebis amorTvamde, xolo marSrutuli Caketvis saxes 

gansazRvravs am seqciebis М releTa mdgomareoba. М da З releTa amoqmedeba xdeba 

matareblis gadaadgilebis kvalobaze. 

seqcionirebis xerxis dros Cndeba matareblis moZraobis yvela etapis amsaxveli 
sqemis agebis SesaZlebloba. aseTi gadawyvetis erT-erTi varianti 7.4,a naxazzea naCvenebi. 

marSrutSi matareblis gavlisas TiToeuli seqciis (garda pirveli seqciisa) M rele 

afiqsirebs wina seqciis Sexsnisa da mocemuli seqciis dakavebis faqts, xolo Camketi З 
rele – mocemuli seqciis ganTavisuflebisa da sakuTari samarSruto M reles agznebis 

faqts. samarSruto reles kvebis wredSi wina seqciis CП reles kontaqtis nacvlad З 
reles kontaqtis Setana amaRlebs sqemis saimedod muSaobas. aseTi gadawyveta 

SeuZlebelia gamoyenebuli iqnas marSrutis pirveli (uSualod marSrutis gadamRobi 

SuqniSnis Semdeg mdebare) seqciisaTvis, radgan miRebis marSrutisaTvis moaxloebis 

(Sesasvleli SuqniSnis win mdebare) ubans ar gaaCnia sakuTari Camketi rele. es 

ganapirobebs pirveli seqciis Caketvis sisustes, radgan sarelso wredis muSaobaSi 

amovardnis (e.i. TviTaRdgenadi xanmokle dazianebis) warmoSoba iwvevs Camketi З reles 

droze adre amoqmedebas; es SeiZleba gaxdes moZravi Semadgenlobis winmdebare trasis 

mizezi. amitom aucilebelia:  

 sqemaSi SeviyvanoT moaxloebis ubnis macne НИП reles kontaqti;  

 Sesasvleli SuqniSnis Semdeg aucileblad gamovyoT uisro izolirebuli seqcia. 

misi yalbi Sexsnis SemTxvevis drosac trasa ar Seicvleba (radgan masSi ar aris isari). 

danarCeni izolirebuli seqciebi gaZlierebuladaa Caketili. 

aRniSnuli RonisZiebebi araa efeqturi misaReb-gasagzavni liandagebidan gamzadebuli 

marSrutebisaTvis. marTlac: 
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 miuRebelia moaxloebis (winasamarSruto) ubnis saliandago П reles kontaqtis 

gamoyeneba, radgan Semadgenlobis gasvlis Semdeg liandagi SeiZleba dakavebuli darCes 

(gansakuTrebiT samanevro marSrutebSi)    

 uisro ubnebis organizeba moiTxovs liandagebisaken gasasvleli SuqniSnebis 

gadatanas, rac Seamcirebs aRniSnuli liandagebis sasargeblo sigrZeebs. 

       
                                                 
 
                                                
                                       
                                                          
 

           
                                                   

                              
                                                                                                                      
                                                                                                       
         
                                                                                                                                       
                                                                                                                                                                               
                                                                                                                                                                       
                                                                                             

  
              
 
                               
 
  
                                                                                                           
 
                                                                 
                                            

                                   
          

 

 
6.13,a naxazze moyvanili sqema asaxavs marSrutebis seqcionuri Sexsnis zogad ideas, 

magram ver uzrunvelyofs miRebis sxvadasxva marSrutebisaTvis saWiro Camketi З 

samarSruto М releTa amorCevas; magaliTad:   

 4l liandagze miRebis marSrutis gamzadebisas saWiroa amoirCes 1З, 1М releebi; 

  1l liandagze miRebis marSrutis gamzadebisas -  1З, 1М, 3З releebi 

 2l da 3l liandagze miRebis marSrutis gamzadebisas -  1З, 1М, 3З, 3М, 5З, 5М  

releebi; 

aseTi kombinaciebis amorCeva ganxilul sqemas ar SeuZlia. maTi amorCevisaTvis 

damatebiT unda aigos e.w. sakontrolo-seqciuri KC releebis sqema (nax.6.13,b). isrebis 
gadayvanisa da ПК, МК  releTa kontaqtebiT maTi mdebareobebis Sesaxeb kontrolis 

miRebis Semdeg KC releebi mxolod marSrutSi Semavali seqciebis З releebs amorTavs 

da CarTavs am saqciaTa M releebis TviTblokirebis wredebs. danarCen seqciebSi 

Semavali isrebis marTvis SesaZlebloba SenarCunebuli iqneba. marSrutebis Sexsna 

moxdeba imave damokidebulebis dacviT, romlebic nax.6.13,a-ze naCveneb sqemaSia 

gaTvaliswinebuli. 

nax.6.13-ze ilustrirebulia marSrutebis seqcionuri Caketvisa da Sexsnis realizebis 

principi. eleqtruli centralizaciis realur sqemebSi gamoyenebulia gansxvavebuli 

teqnikuri gadawyvetebi; kerZod, TiToeuli seqciisaTvis gamoiyeneba ori samarSruto 
(1М, 2М) rele. aseT SemTxvevaSi naxaz 6.13-ze naCvenebi kompleqti gaTvaliswinebulia 

nax.6.12. marSrutebis araseqciuri Sexsnis sqema 

 

g)     
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ara mTlianad marSrutisaTvis, aramed masSi Semavali TiToeuli izolirebuli 

seqciisaTvis; am mizezis gamo izolirebul seqcias elementarul marSruts uwodeben. 
 
 

                                                                                                              
                                                        
                                                                                                                     

                                                      
                 

    
 
 

            
                    
                                                                                                                       

 
                                                                                                                         
 
                        
  
                                                                                                      
                                                                                                                                                  
                                                                                                                                                          
                                                                                                                  
                                                                                                                                 
        
 
 
                                                                
                                                                                                                                
                                                                                                            
 
                                                                                                                                

   
                                                                                                                              
 
                                                                                                                                                                   
                                                                                                                               
                                            
                                                                                                                                                                           

 
 

                                                                                                   
                                                                                                                    
                                                                                                                                                                            
                                                                                                                     
                                                                                                                                                              
                                   
                                                                                                                                

 
 
 
 
 

nax.6.13. marSrutis seqcionirebuli Sexsnis sqema: 

a) sakontrolo-seqciuri releebis gamouyeneblad; 

b) sakontrolo-seqciuri releebis gamoyenebiT 

 
 

5М 

H 

3l 

5 
3 

1 

1l 

4l 

2l 

5М 

М 

3М 

М 

1М 

М 

5КС 
3ПК 

3МК 

3КС 

1МК 

1ПК 
1КС 

R НС 

5З 
5М 

М 

5СП 

5КС 

3З 
3М 

М 

ЗСП 

3КС 

1З 

1М 

М 

1СП 
1З 

5З 3З 

5СП 3З 

5КС 

3ПК 1ПК 

3М 

М 

3СП 1З 

3КС 1М 

М 

1СП НИП 

НС 

1КС 

НИП 

1КС 

b) 

5З 
5М 

М 

5СП 

5З 3З 

3М 

М 

ЗСП 

1З 

1М 

М 

1СП 

НС 

5М 

М 

5СП 3З 

5М 

М 

3М 

М 

ЗСП 

1З 

3М 

М 

1М 

М 

1СП НИП 

НС 

НИП 

a) 

3З 

1З 

1М 

М 



188 

 

 

6.6. marSrutebis xelovnurad Sexsna 

 

marSrutSi matareblis gavlis an sabolood Caketili marSrutis gauqmebis Semdeg 

zogjer raime mizezis gamo ar amoqmqddeba samarSruto da Camketi releebi da marSruti 

ver Seixsneba. misi SexsnisaTvis saWiro xdeba sadguris morigem tabloze garkveuli 

manipulaciebi Caataros. marTvis tabloze specialurad Catarebuli manipulaciebis 

saSualebiT marSrutis Sexsnas misi xelovnurad Sexsna ewodeba. 
marSrutebis xelovnurad SexsnisaTvis Camketi З da samarSruto М releTa TiToeuli 

kompleqtisaTvis gaiTvaliswineba xelovnirad Sexsnis РИ (Размыкание Искусственное) rele da 

ИРК (Искусственно Размыкающая Кнопка) Rilaki. moZravi Semadgenlobis win isris gadayvanis 

SesaZleblobis gamosaricxavad sabolood Caketili marSruti xelovnurad drois 

Seyovnebis Semdeg Seixsneba. kerZod ИРК Rilakze TiTis daWeridan Camketi З reles 

amoqmedebamde samatareblo marSrutis xelovnurad Sexsnisas saWiroa gavides 5-7 wuTi, 
xolo samanevro marSrutis Sexsnisas – 1-3 wuTi. es dro sakmarisia SuqniSnis 

dasaxurad da (eqstrenuli damuxruWebis SemTxvevaSi) Caketili marSrutis farglebSi 

matareblis gasaCereblad. dReisaTvis drois SeyovnebisaTvis gamoiyeneba 

stabilitronuli bloki (nax.6.14). 
 
 
                                                                                       
                                                                                                                                         
                                                                                                           
                                                                            
                                                                                                       
                                                                                                                                 
                      
                                                                                                                                        
 
 
                                                                                                                     

 
 
 
                                                                                                                                    
                                                                                                                                                      
                                             
 
 
 
                                          
                                                                                                
                                    
 
 
                                                                                                                   
                                                                         
                                                                                                                                                                                                                                                                                                                                                                                                                    
                                                                               
                                  
 
 

nax.6.14.. marSrutebis xelovnurad Sexsnis sqema 
 
 

   ИРК Rilakze TiTis daWerisas jer amoqmeddeba da Semdeg TviTblokirdeba 

(gaagrZelebs sakuTari kontaqtis Semcveli wrediT kvebis miRebas)  xelovnurad Sexsnis 

tipuri  СГ2С  
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РИ rele. misi frontuli kontaqtebis SerTvis Semdeg mimdevrobiT CarTuli R1-R4 
rezistorebis Semcveli wrediT damuxtvas daiwyebs stabilitronuli blokis С 

kondensatori (mudmivi denis 220 voltiani wyarodan). misi sruli damuxtvis 

xangrZlivoba regulirdeba rezistorebze arsebuli gare maSuntebeli zRudarebis 

saSualebiT. kondensatorze Zabvis mateba manamde gagrZeldeba, sanam stabilitronis 

milakis eleqtrodebze arsebuli potencialTa sxvaoba ar miaRwevs milakis anTebis 

zRurbls. amis Semdeg kondensatori ganimuxteba stabilitronisa da drois Seyovnebis 

ВВ  (Выдержки Времени) gragnilebis Semcvel konturze. amoqmeddeba ВВ  rele da igi 

TviTblokirdeba sakuTari meore gragniliT; ВВ rele mudmivi denis wyaros gaTiSavs 

kondensatoris damuxtvis wredisagan da Seqmnis isris Sexsnis wreds. 

araseqcionuri Sexsnis dros ВВ reles kontaqtiT amoqmeddeba meore samarSruto 

rele (ix. nax.6.14); amis Semdeg kvebas miiRebs Camketi З rele, romelic sawyis 

mdgomareobaSi daabrunebs xelovnurad Sexsnis wreds (udenod darCeba РИ, ВВ releebi 

da moixsneba narCeni muxti С kondensatoridan). 
 

 

 
 
                                                                                                    
                                                                                                                                                                                                  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                          
                                                          

 
nax. 6.15. releuri eleqtruli centralizaciis 

 saxeebi  da maTi teqnikuri maxasiaTeblebi 
 

 
seqcionuri Sexsnis dros marSrutSi Semavali seqciebis xelovnurad Sesaxsnelad jer 

TiTi unda davaWiroT aRniSnuli seqciebis individualur   ИРК Rilakebs, xolo Semdeg 

– jgufuri Sexsnis  ГИРК Rilaks; maTze TiTis daWera fiqsirdeba Sesabamisi releebiT, 

romelTaganac  ГИРК Rilakze TiTis daWeris mafiqsirebeli rele gamoiyeneba 

სქემების აგებისა და მონტაჟის ხერხები        
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stabilitronuli blokis CasarTvelad; amiT yvela Sesaxsneli seqciisaTvis 

uzrunvelyofili xdeba drois erTnairi Seyovneba. ПИВ polusis CarTvis Semdeg 

amoqmeddeba da TviTblokirdeba im seqciebis  З da  М  releebi, romelTa xelovnurad 

Sexsnis Rilakebze iyo TiTi daWerili.  

 
 

6.7. releuri eleqtruli centralizaciebis klasifikacia 

                      

          dReisaTvis damuSavebulia da warmatebiT funqcionirebs sxvadasxva saxis 

        releuri centralizacia. maTi klasificireba sxvadasxva niSnebis mixedviTaa 

moxdenili (ix. nax.1.21). sistemebSi gansaxorcielebel damokidebulebaTa marealizebeli 

releuri aparaturisa da maTi kvebis wyaroebis ganTavsebis mixedviT releuri 

eleqtruli centralizaciebis simravle Semdeg sam qvesimravled iyofa: 

1) adgilobrivi damokidebulebebisa da adgilobrivi kvebis releuri eleqtruli 

centralizaciebis qvesimravle; 

2) centraluri damokidebulebebisa da adgilobrivi kvebis releuri eleqtruli 

centralizaciebis qvesimravle; 

3) centraluri damokidebulebebisa da centraluri kvebis releuri eleqtruli 

centralizaciebis qvesimravle.    

pirvel or qvesimravleSi Semavali centralizaciebis gamoyeneba mcire sadgurebSia 

dasaSvebi. 

sarkinigzo sadgurebis sidides gansazRvravs masze arsebuli isrebis raodenoba. mcire 
sadgurebad iTvleba TxuTmetamde isris mqone sadgurebi; saSualo sadgurebSi isrebis 
raodenoba 15-dan 30-mde meryeobs; msxvil sadgurebSi isrebis raodenoba 30-s aRemateba. 

mcire sadgurisaTvis damaxasiaTebelia kompaqturi isruli yelebis arseboba; mcire 

moculobis samanevro samuSaoebis gamo maTSi mimdinare teqnologiuri procesebi 

(miRebis, gagzavnis, gamWoli gatarebis marSrutebis dayeneba, nakrebi matareblebis 

momsaxurebasTan dakavSirebuli samuSaoebi) araa rTuli; aseT sadgurebs SeiZleba ar 

gaaCndes sakmaod saimedo eleqtrokvebis wyaroebi. yovelive zemoT aRniSnuli 

gansazRvravs im specifikur Tvisebebs, romlebic unda gaaCndes mcire sadgurebSi 

gamoyenebul releuri eleqtruli centralizaciis sistemebs. kerZod, aRniSnuli 

sistemebis Rirebuleba ar unda iyos maRali da maTSi maqsimalurad unda iyos 

Semcirebuli eleqtruli energiis danaxarjebi. amis misaRwevad mcire sadgurebisaTvis 

gaTvaliswinebuli releuri centralizaciebis  damuSavebisas warmoiSva samarTav 

obieqtebTan (isrebsa da SuqniSnebTan) releuri da kvebis aparaturis maqsimalurad 

miaxloebis idea. es kavSiris arxebis sigrZeebs maqsimalurad amcirebs, riTac mcirdeba 

sakabelo xazebis mSeneblobis Rirebuleba; garda amisa, mcire sigrZis kavSiris arxebSi 

imdenad umniSvneloa eleqtrul energiaTa danakargebi, rom praqtikulad SegviZlia isini 

ugulvebelvyoT. 

                      

            aRniSnuli idea realizebuli iqna adgilobrivi damokidebulebebisa da           
        adgilobrivi kvebis mqone eleqtruli centralizaciis sistemaSi. aseT 

sistemaSi centralur postze ganTavsda mxolod marTvis pult-tablo. releuri 

aparatura ganTavsebuli iqna sadguris yelebSi agebul sareleo jixurebSi, xolo kvebis 

aparatura – aRniSnuli jixurebis gverdiT agebul sabatareo WebSi. aseTi gadawyvetis 

gamo manZili samarT obieqtebsa (isrebsa da SuqniSnebsa) da rogorc releur, aseve 

kvebis wyaroebs Soris maqsimalurad Semcirda; amis Sedegad maqsimalurad Semcirda 

sakabelo xarjebi da, garda amisa, SesaZlebeli gaxda kvebis wyaroebis mier 

gamomuSavebuli eleqtruli energia TiTqmis mTlianad yofiliyo gamoyenebuli (Tu 

ugulvebelvyofT umniSvnelo danakargebs). 

sistemis Sefasebis kriteriumad marto sakabelo xazebis sigrZisa da eleqtruli 

energiis danakargebis maqsimalurad Semcirebis aRebis SemTxvevaSi adgilobrivi 

damokidebulebebisa da adgilobrivi kvebis centralizacia idealuri parametrebis mqone 
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sistemad CaiTvleboda, magram mxolod am erTi kriteriumiT Semofargvla 

gaumarTlebelia; arsebobs Sefasebis iseTi kriteriumebic, rogorebicaa dazianebaTa 

aRmofxvris drois maqsimalurad Semcireba, sistemis momsaxurebis komfortuloba, 

momsaxurebis xarjebis Semcireba, sadguris yelis gamtarobis unaris gazrda, sqemuri 

gadawyvetebis maqsimaluri unificireba da a.S. 

sistemebis ganviTarebis pirvel etapze zemoT CamoTvlili kriteriumebidan yvelaze 

adre pirveli ori kriteriumi gaxda aqtualuri; maTi dakmayofilebisaTvis Tavis droze 

miRebuli iqna paliativuri gadawyvetileba  

 
“paliativi” niSnavs RonisZiebas, saSualebas, romelic uzrunvelyofs dasaxelebuli amocanis mxolod 

nawilobriv gadawyvetas; warmoadgens Zneli mdgomareobidan droebiT gamosavals, naxevarzomas. 
 

kerZod, zemoT aRniSnul sistemaSi arsebuli releuri aparaturis nawili sareleo 

jixuridan gadatanili iqna centralizaciis postze; adgilze datovebuli iqna 

umniSvnelo raodenobis releuri aparatura, romlebic uSualod zemoqmedebs isrebisa da 

signalebis Semsrulebel meqanizmebze. sadguris yelSi darCenili releuri aparaturis 

gansaTavseblad ukve saWiro ar iyo releuri jixurebi da isini releuri karadebiT 

Seicvala. amgvarad agebul sistemas ewoda centraluri damokidebulebebisa da 
adgilobrivi kvebis mqone eleqtruli centralizacia. misi damuSavebiT Tumca 

gaumjobesda momsaxurebis komfortuloba da Semcirda saeqspluatacis xarjebi, magram 

verc erTi maTganis maqsimumi ver iqna miRweuli. 

zemoT aRniSnul orive saxis sistemaSi marSrutebis gasamzadeblad isrebi marTvis 

pultidan individualurad gadaiyvaneboda da aseve individualurad gaiReboda marSrutis 

win mdebare SuqniSani, e.i. realizebuli iyo marSrutebis dacalkevebuli 
(individualuri) momzadebis xerxi. mcire sadgurebis gasamzadebeli marSrutebi mcire 

raodenobis isrebs Seicavs; amas Tu davumatebT im faqts, rom aRniSnul sadgurebSi 

arsebuli samanevro gadaadgilebebi aramarSrutizebulia (e.i. maTTvis centralizaciis 

postidan ar mzaddeba marSrutebi), miviRebT, rom mcire sadgurebSi dRe-Ramis 

ganmavlobaSi umniSvnelo raodenobis marSrutebi mzaddeba. mcire raodenobis isrebis 

Semcveli mcire raodenobis marSrutebis dacalkevebulad (individualurad) momzadebis 

dros ar xdeba sadguris morigis gadaRla; garda amisa, calke aRebuli konkretuli 

marSrutis individualurad momzadeba (masSi mcire raodenobis isrebis arsebobis gamo) 

ar moiTxovs did dros. 

                    

            saSualo da msxvil sadgurebSi gaizarda rogorc calkeul marSru-          

          tebSi Semavali isrebis (samarTi obieqtebis) raodenoba, aseve dRe-RameSi 

gasamzadebeli marSrutebis raodenoba. aRniSnulis gamo: 

 gaizarda konkretuli marSrutis gasamzadeblad saWiro dro; 

 gaizarda marSrutis gasamzadeblad sadguris morigis mier Casatarebeli 

manipulaciebis raodenoba; 

 gaizarda sadguris morigis datvirTva (Casatarebeli manipulaciebis raodenobis 

gazrdis gamo), ramac gazarda mis mier daSvebuli Secdomebis raodenoba.   

marSrutebis sigrZis gazrdam gazarda maTSi matareblis gavlis xangrZlivoba. 

aRniSnul sistemebSi marSruti Seixsneba masSi matareblis srulad gavlis Semdeg; 

marSrutis Sexsnamde ki SeuZlebelia am marSrutSi Semavali is isrebi, romlebzedac 

matarebelma ukve gaiara, sxva marSrutis gasamzadeblad gamoviyenoT. amis gamo:   

 izrdeba erTmaneTis momdevno  ori marSrutis gamzadebas Soris arsebuli droiTi 

intervali;  

 mcirdeba dRe-Ramis ganmavlobaSi gamzadebuli marSrutebis saerTo raodenoba.  

saboloo jamSi saSualo da msxvil sadgurebSi aRniSnuli sistemebis danergva 

amcirebs am sadgurebis gamtarobis unars; moZraobis didi zomebis dros es sistemis did 

naklad iTvleba. amitom daisva iseTi sistemis damuSavebis amocana, romlis drosac 

maqsimalurad Semcirdeboda: 
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 marSrutebis gasamzadeblad Casatarebeli manipulaciebis raodenoba; 

 marSrutis gamzadebis xangrZlivoba; 

 Caketil marSrutebSi Semavali iseTi isrebis avtomaturad Sexsnis dro, romlebzec 

matarebelma ukve gaiara. 

 

amave dros aqtualuroba dakarga eleqtruli energiis momWirned moxmarebis 

aucileblobam; garda amisa, sadguris gamtarobis unaris gazrdis Sedegad miRebulma 

mogebam marTvis ZviradRirebuli (Warbi aparaturuli) sistemebis danergvac 

ekonomikurad gamarTlebuli gaxada. amitom damuSavda zemoT CamoTvlili sistemebisagan 

Tvisobrivad gansxvavebuli centraluri damokidebulebebisa da centraluri kvebis 

eleqtruli centralizaciebi. aRniSnul sistemebSi centralur postzea ganTavsebuli 

rogorc marTvis pult-tablo, aseve releuri da kvebis aparaturac.  

zemoTaRniSnuli Tvisobrivi gansxvavebis ilustrirebisaTvis erTmaneTs SevadaroT 

ganxiluli sistemebis teqnikuri Taviseburebebi (nax. 6.15) 
                      

          1) adgilobrivi damokidebulebebisa da adgilobrivi kvebis, agreTve, cent-   
          raluri damokidebulebebisa da adgilobrivi kvebis eleqtrul 

centralizaciebSi gamoiyeneba: 

 SezRuduli SesaZleblobebis mqone wertilovani tipis tabloebi; 

 marSrutebis dacalkevebuli (individualuri) momzadeba (marSrutSi Semavali 

isrebi gadaiyvaneba individualurad da Semdeg individualurad gaiReba SuqniSani), 

romlis drosac tabloze Casatarebeli manipulaciebis raodenoba marSrutSi Semavali 

isrebis raodenobis zrdis pirdapir proporciulad izrdeba; 

 marSrutebis araseqciuri (marSrutuli) Sexsna, romlis drosac marSrutSi 

Caketili yvela isris Caketvis xangrZlivoba erTnairia da udris marSrutSi matareblis 

gavlisaTvis saWiro dros plus Sexsnis aparaturis amoqmedebis dro; 

 araunificirebuli eleqtruli sqemebi, romelTa asagebad saerTo kvanZebis 

gamoyeneba ar SeiZleba; 

 sqemebis stativuri montaJi (sqemebis asagebad gamoyenebuli releebi stativze 

individualurad montaJdeba), rac zrdis sistemis agebis xangrZlivobas. 

 1) centraluri damokidebulebebisa da centraluri kvebis eleqtrul 
centralizaciebSi gamoiyeneba: 

 gaumjobesebuli vizualuri SesaZleblobebis mqone Rarakovani tipis tabloebi; 

 marSrutebis marSrutuli momzadeba, romlis drosac nebismieri raodenobis isrebis 

Semcveli ZiriTadi (aravariantuli) marSrutis mosamzadeblad pultze arsebul mxolod 

or Rilakze zemoqmedebaa sakmarisi (pirveli maTgani afiqsirebs marSrutis sawyis, xolo 

meore maTgani – marSrutis bolo wertils); variantuli marSrutebis momzadebisas 

damatebiT saWiroa vimoqmedoT Rilakebze, romlebiTac fiqsirdeba ZiriTadi marSrutidan 

gadaxvevis wertilebi da amiT umniSvnelod izrdeba manipulaciebis saerTo raodenoba. 

 marSrutebis seqciuri Sexsna, romlis drosac marSrutSi Caketili isrebis 

avtomaturad Sexsna xdeba TandaTan, maTze moZravi Semadgenlobis gavlis kvalobaze; 

 unificirebuli eleqtruli sqemebi, romlebic agebisas iyenebs saerTo kvanZebs; 

 sqemebis blokuri montaJi, rac amcirebs sistemis agebis dros. 
 CamoTvlili Taviseburebebis urTierTSedareba gviCvenebs, rom centraluri 

damokidebulebebisa da centraluri kvebis eleqtruli centralizaciis sistemebi zemoT 

aRniSnuli danarCeni saxis sistemebisagan gansxvavdeba ara ubralod releuri da kvebis 

aparaturaTa adgilmdebareobebiT, aramed Tvisobrivadac; sxva sityvebiT rom vTqvaT, 

aRniSnuli aparaturebis meqanikuri gadaadgilebebi moxda sistemis agebis principebis 
fundamentur cvlilebaTa fonze. cvlilebaTa mizani iyo damuSavebuliyo saSualo da 

msxvil sadgurebSi gamoyenebaze orientirebuli sistemebi. CamoTvlili Tvisobrivi 

gansxvavebebi (marSrutuli marTva, seqciuri Sexsna, blokuri montaJi, sqemebis 
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unificireba) maqsimalur mogebas iZleva mxolod saSualo  da msxvil sadgurebSi 

mocemuli sistemis danergvis SemTxvevaSi.   

marTlac, mcire sadgurebSi, sadac dRe-Ramis ganmavlobaSi mzaddeba umniSvnelo 

raodenobis isrebis Semcveli marSrutebis mcire raodenoba (samanevro parkebis 

ararseboba mniSvnelovnad amcirebs gasamzadebeli marSrutebis saerTo raodenobas), 

marSrutuli marTvisa da seqciuri Sexsnis gamoyeneba ver mogvcems xelSesaxeb mogebas; 

samagierod aparaturis gaumarTlebelad garTuleba gazrdis sistemis Rirebulebas da 

momsaxurebis xarjebs.  

zemoT aRniSnulidan, mcire sadgurebisaTvis sasurvelia iseTi sistemis damuSaveba, 
romlis teqnikuri parametrebi da struqtura mTlianad daemTxveoda centraluri 
damokidebulebebisa da adgilobrivi kvebis ganxilul sistemas, oRond erTi gansxvavebiT: 
masSi adgilobrivi kvebis nacvlad gamoyenebuli iqneboda centraluri kveba. es 

mniSvnelovnad aamaRlebda sistemis momsaxurebis komfortulobas. amis praqtikuli 

realizebisaTvisGgasuli saukunis 90-iani wlebis bolos Semdegnairad iqna 

modernizebuli centraluri damokidebulebebisa da adgilobrivi kvebis eleqtruli 

centralizaciis sistema: 

 mTlianad SenarCunda misi releuri aparatura da am aparaturis dislocirebis 

principi; 

 releur aparaturas daemata umniSvnelo moculobis releuri mowyobilobebi, 

romlebmac SesaZlebeli gaxades kvebis wyaroebi sadguris yelebidan centralur postze 

gadmotaniliyo. 

miRebuli sistema centraluri damokidebulebebisa da centraluri kvebis eleqtruli 

centralizacias mxolod garegnulad, kerZod releuri da kvebis aparaturaTa 

ganTavsebis adgilis mixedviT daemsgavsa; samagierod SenarCunda maT Soris arsebuli 

Tvisobrivi gansxvavebebi. amitom pirobiTad igi centraluri damokidebulebebisa da 

centraluri kvebis fsevdosistemas warmoadgens; mas pirobiTad vuwodoT mcire 
sadgurebisaTvis orientirebuli dacalkevebuli marTvis eleqtruli centralizaciis 
modernizebuli sistema. saqarTvelos rkinigzaze aseTi sistemebi ar danergila. 

aRniSnuli sistemebi unda ganvasxvaoT mcire sadgurebisaTvis damuSavebuli marSrutuli 

marTvisa da seqciuri Sexsnis, magram arablokuri (stativuri) montaJis (magaliTad, ЭЦ-

12 tipis) eleqtruli centralizaciebisagan, romlebic warmoadgens centraluri 

damokidebulebebisa da centraluri kvebis gamartivebul sistemebs.  

 

6.8. Suqtabloze informaciis asaxvis  

x e r x e b i 

                      

           obieqtebis (isrebisa da SuqniSnebis) operatiuli marTvisaTvis eleqtru-            

            li centralizaciis nebismier sistemaSi aucilebelia sadguris moriges 

ganuwyvetliv miewodebodes informacia savele mowyobilobebis, agreTve izolirebuli 

ubnebisa da liandagebis mdgomareobaTa Sesaxeb. am mizniT centralur postze 

ganTavsebulia pultisa da Suqtablosagan Semdgari centralizebuli marTvis aparati. 

pultze ganTavsebulia mmarTveli organoebi (Rilakebi, saxelurebi, komutatorebi, 

kverTx-gasaRebebi), xolo tabloze – izolirebuli ubnebis, misaReb-gasagzavni 

liandagebis, SuqniSanTa mameoreblebis, isruli gadamyvanebis mnemosqemebi da sxvadasxva 
saindikacio naTurebi. 

 
   mnemosqema ewodeba samarTi obieqtis pirobiT gamosaxulebas simboloebisa da indikatorebis saSualebiT 
sasignalo tabloze 
mcire da saSualo sadgurebis SemTxvevaSi xdeba pultisa da tablos urTierTSerwyma; 

kerZod, tabloze arsebul mnemosqemebze, an aRniSnuli mnemosqemebis ganTavsebis zeda da 

qveda nawilebSi, garda saindikacio naTurebisa montaJdeba mmarTveli organoebic.  

msxvili sadgurebis SemTxvevaSi pultze arsebuli mmarTveli organoebi garkveuli 

wesiT jgufdeba da montaJdeba sadguris morigis samuSao magidaze, romelsac 
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manipulatori ewodeba; manipulatoridan 2-3 metris daSorebiT ganTavsdeba didi zomis 
Suq-tablo. 

arsebuli pult-tabloebis klasifikacia SeiZleba movaxdinoT tabloze informaciis 

asaxvis niSnis mixedviT. am niSnis mixedviT ganasxvaveben wertilovani da Rarakovani 

saxis tabloebs 

                      

             wertilovani saxis tabloze izolirebuli ubnebis Tavisufleba kontr-          

           oldeba am ubnebis mnemosqemaTa Sua nawilSi CamontaJebuli TeTri 

saindikacio naTurebiT; am naTurebis naTeba gviCvenebs, rom Sesabamisi izolirebuli 

ubani dakavebulia; ubnis Tavisuflebis dros Sesabamisi saindikacio naTura Camqralia. 

mcire sadgurebSi gamoyenebuli individualuri marTvis releuri eleqtruli 
centralizaciis wertilovani pult-tablos fragmenti 6.16 naxazzea naCvenebi. rogorc 
naxazidan Cans, mocemul SemTxvevaSi moxdenilia pultisa da tablos urTierTSerwyma; 

kerZod, marTvis aparatis zeda nawilSi ganTavsebulia tablo, romelzedac datanilia 

saliandago ganviTarebis, SuqniSanTa mameoreblebis, isruli gadamyvanebis mnemosqemebi da 

aso “T”-iT aRniSnuli TeTri SuqiT mnaTi saindikacio naTurebi. 

                                                                                
                                                                                                                        
                                                                                                                           
 

 

                                                                                                     

                                                                                                        
                                                                                                           
 

 

                                                                 

                                                                                                                  
 

 

                                            
                                                                                                        

                                                                                                               

                                                                                                                          
                                           

 
                   

 

 

 

        

                                                                                       
 

 

                                                     
 
gasasvleli SuqniSnebis (Ч2, Ч4) mameoreblebze gaTvaliswinebulia mxolod mwvane 

feris saindikacio naTurebi. aRniSnuli naTurebis Camqral mdgomareobaSi yofna niSnavs, 

rom daxurulia Sesabamisi gasasvleli SuqniSani. Sesasvleli (Н) SuqniSnis mameorebelze 

gaTvaliswinebulia mwvane, wiTeli da TeTri  feris saindikacio naTurebi. wiTeli 

naTuris naTeba gviCvenebs, rom daxurulia Sesasvleli Н SuqniSani; aRniSnul SuqniSanze 

Tu CairTveba raime saxis nebadamrTveli (mwvane, erTi yviTeli, uwyvetad mnaTi ori 

yviTeli Suqi an ori yviTeli Suqi, romelTaganac zeda yviTeli Suqi cimcimebs), maSin 
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mis mameorebelze ainTeba mwvane feris saindikacio naTura. mameorebelze TeTri 

saindikacio naTuris naTeba (anTebuli wiTeli saindikacio naTurasTan erTad) gviCvenebs, 

rom SuqniSanze anTia momwvevi signali. 
tabloze arsebuli isrebis mnemosqemebze isarTa nomrebi naCvenebia Sildikebze, 

romlebic imavdroulad migviTiTebs plusovani mdebareobis dros isrebiT gansazRvruli 

moZraobis mimarTulebebs. 

tablos qveda nawilze ganTavsebulia sxvadasxva mmarTveli organoebi; Cvens 

SemTxvevaSi naCvenebia mxolod sasignalo da isruli saxelurebi. isruli saxelurebis 

zemoT ganlagebuli saindikacio naTurebi gviCvenebs Sesabamisi isrebis faqtiur 

mdebareobebs. mwvane (yviTeli, wiTeli) saindikacio naTuris naTeba niSnavs, rom 

Sesabamisi isari plusovan (minusovan, saSualedo) mdebareobaSia. obieqtebis marTvisaTvis 

saWiroa mmarTveli saxelurebis saTanado mxareze gadaweva. 

                      

           mcire  da saSualo sadgurebSi gamoyenebuli marSrutuli marTvis          
         releuri eleqtruli centralizaciis Rarakovani pult-tablos fragmenti  

6.17 naxazzea naCvenebi. mocemul SemTxvevaSi saliandago ganviTarebis gamomsaxveli 

mnemosqemebi SuqujredebiTaa warmoqmnili. Suqujredi warmoadgens gamWvirvale safaris 

mqone patara Raraks, romelSic ori saindikacio  naTuraa CamontaJebuli. Suqujredebis 

umravlesobaSi CamontaJebuli naTurebidan erT-erTs gaaCnia TeTri, xolo meores – 

wiTeli linza; normalurad (marSrutebis ararsebobisas)  yvela saindikacio naTura 

Camqralia. romelime marSrutis gamzadebisas gaSuqdeba am marSrutSi Semavali 

izolirebuli ubnebisa da misaReb-gasagzavni liandagis Sesabamisi Suqujredebis saTanado 

saindikacio naTurebi; kerZod, yvela am obieqtis Tavisuflebis dros ainTeba TeTri 

saindikacio naTurebi; romelime obieqtis (namdvilad an yalbad) dakavebis SemTxvevaSi 

Sesabamis SuqujredebSi ainTeba mwvane saindikacio naTurebi. 

saliandago ganviTarebis gegmis SuqujredebiT gamosaxva saSualebas gvaZlevs 

gavakontroloT marSrutSi matareblis gadaadgilebisa da marSrutis seqciuri Sexsnis 

procesebi. gamzadebuli marSrutis trasa gaSuqebulia TeTri zoliT. trasaze arsebul 

romelime izolirebul ubanze matareblis Sesvlisas am ubnis Sesabamisi TeTri zoli 

Seicvleba wiTeli zoliT; ubnis ganTavisuflebis SemTxvevaSi ki – mnaTi zoli Caqreba; 

es migviTiTebs, rom matarebelma gaiara ubanze da ubani Seixsna, e.i. SeiZleba igi sxva 

marSrutis gasamzadeblad gamoviyenoT.  

saliandago ganviTarebis gamomsaxveli mnemosqemis im adgilebze, sadac SuqniSnebis 

mameoreblebia ganTavsebuli, CamontaJebulia e.w. samarSruto Rilakebi (naxazze isini 

patara wreebiTaa aRniSnuli). marSrutis mosamzadeblad jer TiTi unda davaWiroT im 

samarSruto Rilakze, saidanac iwyeba marSruti (sawyis samarSruto Rilakze), xolo 

Semdeg im samarSruto Rilakze, sadac mTavrdeba marSruti (saboloo samarSruto 
Rilakze). rTuli marSruti ewodeba iseT marSruts, romelSic sawyisi wertilidan 

bolo wertilebamde arsebobs ramdenime variantuli trasa. am trasebidan umoklesi 

sigrZis trasis Sesabamis marSruts ewodeba ZiriTadi marSruti, xolo yvela danarCen 

SesaZlo trasebis Sesabamis marSrutebs – variantuli marSrutebi. ZiriTadi marSrutis 
mosamzadeblad sakmarisia mimdevrobiT vimoqmedoT sawyis da saboloo  samarSruto 

Rilakebze. variantuli marSrutebi miiReba ZiriTadi marSrutidan sxvadasxva SesaZlo 

gadaxrebiT, romlebiTac warmoiqmneba SemovliTi gzebi. maT momzadebisas sawyis 

samarSruto Rilakze zemoqmedebis Semdeg unda vimoqmedoT yvela im samarSruto 

Rilakze, saidanac iwyeba morigi SemovliTi gza (gadaxra). 
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nax.6.17.  Rarakovani tablos fragmenti 

 

 

 

msxvil sadgurebSi, rogorc zemoT aRvniSneT, pulti gancalkevebulia tablosagan da 

samarSruto Rilakebi tablodan manipulatorzea gadmotanili.  
 
 

 

6.9. releuri eleqtruli centralizaciebis  

zogadi struqturuli sqemebi  
 

                      

              zemoT CamoTvlili releur eleqtruli centralizaciaTa agebulebebis           

          TvalnaTlad warmodgenisaTvis ganvixiloT maTi zogadi struqturuli 

sqemebi. 

adgilobrivi damokidebulebebisa da adgilobrivi kvebis mqone releuri eleqtruli 

centralizaciis dros (nax.6.18) sadguris SenobaSi gamoyofilia saTavsi centraluri 

postis mosawyobad, xolo sadguris orive yelSi dadgmulia releuri jixurebi da 

sabatareo Webi. centralur postze ganTavsebulia pult-tablo, xolo funqcionaluri 

kavSirebi organizebulia: 

1 – isruli sakabelo qseliT; 

2 – sasignalo sakabelo qseliT; 

3 – sarelso wredebis mkvebavi boloebis sakabelo qselebiT; 

4 – sarelso wredebis releuri boloebis sakabelo qselebiT; 

5 – sistemis eleqtrokvebis mowyobilobaTa sakabelo qselebiT; 

6 – pult-tablos sistemisaTvis misaerTebeli sakabelo qseliT. 

                      

          adgilobrivi damokidebulebebisa da adgilobrivi kvebis mqone sistema mi- 
         ekuTvneba im pirvel sitemaTa ricxvs, romlebic Cveni qveynis rkinigzebze 

gasuli saukunis 60-ian wlebamde iyo gamoyenebuli. masSi gaTvaliswinebulia isrebisa da 

signalebis individualuri (danawevrebiTi) marTva, wertilovani tablo, marSrutebis 

araseqcionuri Sexsna, klemebze qanCebiT mimagrebuli araStefseluri aparaturis 

stativuri montaJi. igi ZiriTadad gaTvaliswinebuli iyo mcire sadgurebisaTvis, radgan 

obieqtebTan (isrebsa da SuqniSnebTan) xelsawyoebisa da kvebis wyaroebis axlos 

ganlagebis gamo ar moiTxovda kabelebis mniSvnelovan xarjs; magram sadguris mTel 

teritoriaze aparaturisa da kvebis wyaroebis ganwerteba aZnelebda momsaxurebas. amitom 

aseTi sistemebi ukve didi xania ar gamoiyeneba. 
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nax. 6.18. adgilobrivi damokidebulebebisa da adgilobrivi kvebis releuri 

 eleqtruli centralizaciis zogadi struqturuli sqema 

 

                      

          centraluri damokidebulebebisa da adgilobrivi kvebis mqone releur el-  

        eqtrul centralizaciaSi (nax.6.19) sakabelo qselebs igive daniSnuleba 

aqvs, rogorc wina sistemis analogiur sqemebs. maTgan gansxvavebiT marTvisa da 

kontrolis funqcionaluri kavSirebi iwyeba da mTavrdeba centralur postze. isruli 

amZravebis Zravebis, SuqniSnebis naTurebisa da sarelso wredebis kvebisa da marTvisaTvis 

saWiro aparaturis nawili ganTavsebulia sadguris yelSi dadgmul sareleo karadebSi. 

sistemaSi gamoiyeneba isrebisa da signalebis individualuri (danawevrebiTi) marTva, 

wertilovani tablo, marSrutebis araseqcionuri Sexsna, mirCiluli sadenebiani 

Stefseluri aparaturis stativuri montaJi. sistema Tavis droze farTod gavrcelda 

mcire sadgurebSi; kvebis wyaroebis ganwertebis aRmosafxvrelad gasuli saukunis 90-an 
wlebSi mcireodeni modificirebis Sedegad aRniSnuli wyaroebi sabatareo Webidan 

centralur postze iqna gadatanili. miuxedavad amisa, saqarTvelos rkinigzaze aseTi 

saxis sistemebi dReisaTvis mTlianadaa Secvlili centraluri damokidebulebebisa da 
centraluri kvebis mqone releuri eleqtruli centralizaciebiT (nax.6.20). maTSi 

unificirebulia eleqtruli sqemebi, romelTa asagebadac gamoyenebulia mciregabarituli 

НМШ tipis releebi; aseTi sistemebi damuSavebuli iqna rogorc mcire da saSualo, 

aseve msxvili sadgurebisaTvis. mcire sadgurebisaTvis gaTvaliswinebul modifikaciebSi 

gamoiyeneba isrebisa da signalebis danawevrebiTi marTva da aparaturis stativuri 

montaJi; saSualo da msxvili sadgurebisaTvis gankuTvnil sistemebSi danawevrebiTi 

marTva Secvlilia marSrutuli marTviT, xolo stativuri montaJi – blokuri 

montaJiT. mcire da saSualo sadgurebisaTvis gamoiyeneba pult-tablo, xolo msxvili 

sadgurebisaTvis – gamosatani tablo da manipulatori. sistemis aseT sayovelTao 

gavrcelebas xeli Seuwyo im garemoebam, rom damuSavebuli iqna: 

 isruli eleqtroamZravebis marTvis mcire raodenobis (ori) sadenebis mqone sqemebi; 

 statikuri gardamqmnelebi, romlebic sasadguro batareiis 24 volti Zabvis mqone 
dens gardaqmnis cvlad denad; aRniSnuli deni uzrunvelyofs eleqtruli 

centralizaciis datvirTvebis avariul reJimSi kvebas. 
damokidebulebebis ganmxorcielebeli aparaturisa da kvebis wyaroebis ganlagebis 

mixedviT eleqtrul centralizaciaTa sistemebis klasificireba Zalian fardobiTia, 

ramdenadac Sinagan arss ver gamoxatavs. ase magaliTad: 

 iseT gansxvavebul sistemebSi, rogorebicaa, erTi mxriv, adgilobrivi 

damokidebulebebisa da adgilobrivi kvebis, xolo meore mxriv, centraluri 

damokidebulebebisa da adgilobrivi kvebis eleqtruli centralizaciebi, sasignalo (С), 

Camketi (З) da samarSruto (М) releTa sqemebis asagebad gamoiyeneba erTi da igive, kerZod, 

araseqcionuri xerxi; 
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nax. 6.19 centraluri damokidebulebebisa da adgilobrivi kvebis releuri 

 eleqtruli centralizaciis zogadi struqturuli sqema 

 

 centraluri damokidebulebebisa da centraluri kvebis mqone sxvadasxva tipis 

eleqtrul centralizaciebSi calkeuli sqemebis asagebad  SeiZleba gamoyenebuli iqnas 

gansxvavebuli, kerZod, rogorc seqcionuri, aseve araseqcionuri xerxi. aseTive 

fardobiTia mcire, saSualo da msxvili sadgurebis cnebebic.  
analizi gviCvenebs, rom eleqtruli centralizaciis Tvisobriobas srulad 

gansazRvravs misi funqcionaluri sqemebis agebuloba. danarCeni niSnebi, rogorebicaa, 

magaliTad,  marTvis aparatis saxe, releuri aparaturisa  da kvebis wyaroebis 

ganTavsebis adgilebi, isrebis raodenoba da a.S. – zemoT aRniSnuli Tvisobriobis 

mxolod calkeuli aspeqtebis gamoxatvis saSualebas iZleva. funqcionaluri sqemebis 

agebuleba Tavis mxriv damokidebulia aRniSnuli sqemebis asagebad gamoyenebul xerxebze. 
 dReisaTvis cnobilia sistemis funqcionaluri sqemebis agebis ori, kerZod  

araseqcionuri da seqcionuri xerxi.  
 

 
                                                    
                                                                                                    
                       
 

 

 

 

 

 

                                 
 
                                                                                        
                                                                                                   

 

 

nax. 6.20. centraluri damokidebulebebisa da centraluri 
kvebis releuri eleqtruli centralizaciis zogadi struqturuli sqema 

 
araseqcionuri xerxis gamoyenebis dros sistemis nebismier or funqcionalur sqemas 

ar gaaCnia msgavsi nawilebi da amdenad TiToeuli maTgani individualurad aigeba.  

sarelso 
wredebi 

sarelso 
wredebi 

             
   ცენტრალურ ი 
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seqcionireba sxvadasxva sqemebidan saerTo anu ziari nawilebis gamoyofis saSualebas 

iZleva. ziari nawilebis cal-calke ageba saWiro ar aris, rac aseTi nawilebis mqone 

sqemebis gaerTianebis saSualebas iZleva. ziari nawilebis mqone ori an meti raodenobis 

gansxvavebuli funqcionaluri sqemis gaerTianebas unificireba ewodeba.  

 

unificireba  (laT. “unus” – erTi, erTiani, mTliani; “facio”- vakeTeb) niSnavs gaerTianebas, saerTo 

normaze dayvanas. teqnikaSi unificireba gulisxmobs sxvadasxva saxis produqciisa da misi warmoebis 

saSualebebis, tipebis, Tvisebebis da a.S. minimumamde dayvanas. unifikaciis ZiriTadi mizania erTnairi 

daniSnulebis nakeTobaTa mravalferovnebis, maTi Semadgeneli nawilebisa da detalebis tipurobis acileba]. 

  
funqcionaluri sqemebis seqcionirebisa da  unificirebis safuZvlebs momdevno 

paragrafSi ganvixilavT.   

        

6.10. marSrutebis seqcionirebisa da eleqtruli sqemebis   

unificirebis principebi 

                      

          didi moculobis samatareblo da samanevro samuSaoebis mqone sadgurebSi  

         gvaqvs: 

 rTuli teqnologiuri procesebi;  

 didi raodenobis sakontrolo da samarTi obieqtebi;  

 mniSvnelovani ganfenilobis mqone (gansakuTrebiT, samatareblo) marSrutebi;  

 erTdroulad arsebuli sxvadasxva gvaris marSrutebi;    

 erTsa da imave liandagebsa da isrul ubnebze matareblebisa da samanevro 

Semadgenlobebis ormxrivi gadaadgileba;  

 marTvis pultze Casatarebeli operaciebis amaRlebuli sixSire. 

marSrutebis seqcionireba saSualebas iZleva isrebi swrafad ganTavisufldes 

Caketvisagan da isini sxva marSrutebSi iqnes gamoyenebuli. am dros TiToeuli 

izolirebuli seqcia gardaiqmneba elementarul marSrutad, romelsac gaaCnia masSi 

Semavali obieqtebis (saliandago ubnis, isrebis) makontrolebeli, Camketi da Semxsneli 

saSualebebi (nax.6.21) 
nebismieri sigrZis marSruti formirdeba aucilebeli raodenobis elementaruli 

marSrutebis urTierTdakavSirebiT (akrefiT). TiToeuli elementaruli marSrutis 

gamoyeneba SesaZlebeli unda iyos nebismieri mimarTulebis rogorc samatareblo, aseve 

samanevro gadaadgilebebSi.  
XX saukunis 50-iani wlebis dasawyisSi leningradeli inJinrebis v.r.dmitrievisa da 

a.n.pestrikovis xelmZRvanelobiT sakvlev-saproeqto institut “giprotrans- 

signalsviazSi” pirvelad damuSavda marSrutebis saxeebisa da moZraobis mimarTulebaze 

damokidebulebiT eleqtruli centralizaciis sqemebis unificirebis principi. SemdgomSi 
misi gamoyenebiT tipuri sqemuri kvanZebi tipuri blokebis saxiT iqna realizebuli; amiT 

saTave daedo eleqtruli centralizaciis sistemebis mSeneblobas. blokuri releuri 

centralizaciis damamuSavebel jgufs xelmZRvanelobdnen inJinrebi v.r.dmitrievi, 
v.r.ratnikovi da m.m.timofeevi.  

                      

           ganvixiloT 6.21  naxazze warmodgenili sadguris monakveTi. masze izoli-   

         rebulma HD ubanma da isar 1-is Semcvel isrulma ubanma rom SeiZinos 

marSrutisaTvis damaxasiaTebeli Tvisebebi, e.i. elementarul marSrutebad rom 

gadaiqcnen,  

 HD ubanisaTvis gaTvaliswinebuli iqnas saliandago П, sakontrolo-seqciuri KC, 

Camketi З, samarSruto  М, da xelovnurad Sexsnis  РИ releebi; 

 1-is Semcveli isruli ubnisaTvis gaTvaliswinebuli iqnas saliandago  П, isris 

amuSavebis  ПС, isris plusovani da minusovani mdebareobebis makontrolebeli  ПК,  МК, 

sakontrolo-seqciuri  КС, Camketi З, samarSruto  М  da xelovnurad Sexsnis  РИ releebi. 
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SeniSvna: realur sistemebSi nacvlad erTi samarSruto М  relesi, gamoiyeneba ori 

samarSruto 1 М da 2 М releebi, romelTaganac pirveli samarSruto 1 М rele akontrolebs 

moZravi Semadgenlobis mier wina izolirebuli saqciis ganTavisuflebisa da mocemuli 

izolirebuli seqciis dakavebis faqts, xolo meore samarSruto 2 М rele – mocemuli 

izolirebuli seqciis ganTavisuflebisa da momdevno izolirebuli seqciis dakavebis faqts. 

 
                                                      
 

         
                                                                                                       
                                                                                                                              

                                                                                                                              

 
                                                                   
                                                                                                                                           
                                                                                                                           
 
                                                                                                                        
                                                                                                                                                                    

 
nax. 6.21. marSrutebis seqcionirebis principi 

 

Sesasvleli H SuqniSnidan nebismier liandagze miRebis marSruti Seicavs HП ubansa 

da isar 1-is Semcvel isrul ubans (ix. nax.6.22); amitom aRniSnuli SuqniSnis sasignalo 

HC reles wredSi (nax.6.22,a) aucileblad unda iqnas gaTvaliswinebuli am ubnebis 

(elementaruli marSrutebis) Sesabamisi tipuri sqemuri kvanZebi; isini sasignalo HC 

reles sqemaSi (nax.6.22,a) Semoxazulia. 

aseve, samanevro M1 SuqniSnidan nebismier liandagze miRebis marSruti Seicavs isar 1-
is Semcvel isrul ubans (ix. nax.6.22); amitom aRniSnuli SuqniSnis sasignalo M1C 

reles wredSi aucileblad unda iqnas gaTvaliswinebuli am ubnis (elementaruli 

marSrutis) Sesabamisi tipuri sqemuri kvanZi;  
6.22,a naxazze HC da M1C releTa sqemebi cal-calkea agebuli; maTi Sedareba 

gviCvenebs, rom  HC reles sqemis 1-2 momWerebs Soris arsebuli tipuri kvanZi emTxveva 

M1C reles sqemis 1-2 momWerebs Soris arsebul tipur kvanZs. es kvanZi pirvel 

SemTxvevaSi gamoiyeneba samatareblo, xolo meore SemTxvevaSi – samanevro marSrutSi;  

tipur kvanZs vuwodoT universaluri tipuri kvanZi, Tu misi gamoyeneba SesaZlebelia 

rogorc samatareblo, aseve samanevro marSrutebSi.  

                      

           erTnairi universaluri tipiri kvanZebis Semcveli samatareblo da sa-            

         samanevro gadaadgilebebisaTvis agebuli sqemebi SeiZleba erT sqemad 
gavaerTianoT. aRniSnuli sqemebis aseTi gaerTianebis process sqemebis unificirebis 
procesi, xolo gaerTianebis Sedegad miRebul sqemebs – unificirebuli sqemebi ewodeba.  

sqemebis unificirebisaTvis saWiroa SemoRebuli iqnas Semdegi damatebiTi releebi: 

 sawyisi samatareblo H rele (gviCvenebs samatareblo marSrutis dasawyiss); 

 sawyisi samanevro HM rele (gviCvenebs samanevro marSrutis dasawyiss); 
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nax.6.22. sasignalo wredebis: 

a – danawevrebiTi  (individualuri)ageba; 

b – unificirebuli ageba (unificireba) 
 

 saboloo samanevro KM rele (gviCvenebs samanevro marSrutis dasasruls). 

6.22. naxazis SemTxvevaSi gveqneba: 

 sawyisi samatareblo  HH rele, romelic gviCvenebs Sesasvleli H SuqniSnidan 

samatareblo marSrutis dasawyiss; 

 sawyisi samanevro   M1MH da  M3MH releebi; pirveli maTgani amoqmeddeba M1  

SuqniSnidan dawyebuli samanevro marSrutis gamzadebisas, xolo meore -  M3 SuqniSnidan 

dawyebuli samanevro marSrutis gamzadebisas; 

 saboloo samanevro HDKM da M3KM  releebi; pirveli maTgani amoqmeddeba iseTi 

marSrutis gamzadebisa, romelic HD  ubanze mTavrdeba, xolo meore – iseTi marSrutis 

gamzadebisas, romelic mTavrdeba   M3 SuqniSanTan. 
  6.22,a naxazze naCvenebi HC da M1C releTa sqemebis gaerTianebiT miRebuli 

unificirebuli sqema  6.22,b naxazze gamosaxuli.   

kenti mxridan romelime liandagze miRebis samatareblo marSrutis gamzadebisas igi 

SeiZleba gamoyenebuli iqnas sasignalo HC reles asamoqmedeblad; M1 SuqniSnidan M3 

SuqniSnamde samanevro marSrutis gamzadebisas amoqmeddeba sawyisi samanevro M1HM da 

saboloo samanevro HKKM releebi, romelTa frontuli kontaqtebiT “amoikrifeba” 

samanevro sasignalo M1C reles wredi, xolo HC reles marTvis wredi “daiSleba”. 

unificirebuli sqemis aparaturuli siWarbe gacilebiT naklebia im sqemebis jamur 

aparaturul siWarbeze, romelTa unificirebiT (gaerTianebiT) iqna miRebuli mocemuli 

unificirebuli sqema. 

releur centralizaciebs, romlebSic gamoyenebulia eleqtruli sqemebis 

unificirebis principi, unificirebuli eleqtruli centralizaciebi ewodeba. 
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6.11. matareblis samuxruWo liandagi 

                      

           matareblis samuxruWo liandagi ewodeba liandagis monakveTs, romelsac  

         matarebeli gaivlis memanqanis mier samuxruWo onkanis an eqstrenuli 

damuxruWebis onkanis samuxruWo mdebareobaSi gadayvanidan matareblis srul gaCerebamde.  

matareblis samuxruWo liandagis sigrZe warmoadgens ZiriTad faqtors: 

 sasadguro da sagadasarbeno SuqniSnebis gansalageblad; 

 blok ubnebis, damcveli ubnebisa da sasadguro SuqniSnebTan miaxloebis ubnebis 

sigrZeTa gansazRvrisas.   

matareblis samuxruWo liandagis sigrZe damokidebulia damuxruWebis saxeze 

(sasamsaxuro, sruli sasamsaxuro da saswrafo anu eqstrenuli), moZravi Semadgenlobis 

mier realizebul siCqareze, liandagis gegmasa da profilze. 

sasamsaxuro damuxruWeba ewodeba safexurebriv damuxruWebas, romelic gamiznulia 

siCqaris mdovred Sesamcireblad an winaswar gansazRvrul adgilze matareblis mdovred 

gasaCereblad. aseTi damuxruWebis dros Tujis an kompozituri samuxruWo xundebiT 

Tvlebis fersoebs moedeba SesaZlo samuxruWo Zalvis 50-75%. swrafi damuxruWeba 
gamoiyeneba matareblis dauyovneblad gaCerebisaTvis (avariuli garemoebis dros), 

romlis drosac samuxruWo magistrali mTlianad ganimuxteba da realizdeba 

maqsimaluri (100%-is toli) samuxruWo Zalva. maqsimaluri siCqariT moZravi samgzavro 

(satvirTo) matareblebis swrafi damuxruWeba araa uxifaTo rogorc mgzavrebisaTvis, 

aseve tvirTebisaTvisac. amitom saswrafo damuxruWebis mizniT SuqniSnis daxurva 
statistikuri angariSgebis klasifikatoris mier iTvleba muSaobis procesSi daSvebul 
wunad, romelic aucileblad unda aRiricxos. 

M=P+Q masis mqone matarebeli sadac P aris lokomotivis, xolo Q – vagonTa 

Semadgenlobis masa, V siCqariT moZraobisas iZens T=0,5MV
2-is tol kinetikur energias.  

ganvixiloT vake adgilze matareblis wrfivad moZraobis SemTxveva: 
a) vake adgilze ar arsebobs aRmarTebi da daRmarTebi, amitom Semnelebeli da 

amaCqarebeli Wi Zalebi nulis tolia, e.i. Wi = 0 

b) wrfiv ubanze ar warmoiSveba mrudxazobrivi moZraobisaTvis damaxasiaTebeli Wmr  

Zalva, e.i. Wmr = 0. 

zemoTaRniSnulis gamo kinetikuri T energia mTlianad ixarjeba lokomotivis mier 

ganviTarebuli wevis Fw Zalis mier M masis  S manZilze gadaadgilebisas Sesrulebul  

A1 muSaobasa da wevis ZiriTadi W0 winaRobis Zalis dasaZlevad Sesasrulebel  A2 

muSaobaze (wevis reJimi). rodesac Fw= W0, matarebeli moZraobs Tanabrad; aRsaniSnavia, 

rom matareblis Tanabari moZraoba Znelad misaRwevia; zemoT moyvanili tolobis 

darRveva iwvevs moZraobis aCqarebas an Semcirebas. 

lokomotivis wevis eleqtroZravis amorTvisa (wevis Zala Fw = 0 da muSaoba A1 = 0) 

da damuxruWebis ararsebobis (uqmi svlis reJimi) SemTxvevaSi kinetikuri T kinetikuri 

energiis zegavleniT matarebeli srul gaCerebamde gairbens raRac Sg =T/W0(us) manZils, 

sadac W0(us) aris uqmi svlis dros daZleuli winaRobis Zala. i kuTxis mqone qanobze 

matareblis moZraobisas garbeni mniSvnelovnad gaizrdeba imis gamo, rom winaRobis 

W0(us) Zala gakompensirdeba matareblis simZimis g(P+Q) Zalis nawiliT (g=9,81 m/wm – 
dedamiwis mizidulobis Zalaa), xolo aRmarTze moZraobisas – garbeni Sesabamisad 

Semcirdeba.  

 

 

 

                      

            dauSvebelia matareblis mxolod zemoT miTiTebul or reJimSi tareba,  

           radgan moZraobisadmi dabrkolebis warmoSobisas memenqanes unda SeeZlos 

matareblis gaCereba. am mizniT damuSavebulia sxvadasxva sistemis avtomaturi 

muxruWebi, romelTaganac yvelaze progresulia eleqtropnevmaturi sistema. 
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damuxruWebis reJimSi warmoiSveba mamuxruWebeli Bm Zala, romlis moqmedebiTac 

garbenTan SedarebiT mniSvnelovnad mcirdeba samuxruWo liandagi, romlis sigrZe 

gamoiTvleba formuliT: 

                                  Sdm = T/( W0(us)  Wi + Wmr + Bm).             ( 6.1 ) 

matareblis siCqaris V = Vmax-dan V =0-mde Semcirebisas samuxruWo liandagis sigrZis 

gamosaTvlelad moyvanili formulis gamoyeneba mizanSeuwonelia, radgan arawrfivia 

rogorc matarebelze moqmedi Zalebi, aseve mis mier ganviTarebuli siCqare; amitom weviT 
gamoTvlebSi samuxruWo amocanebis gadawyvetisas samuxruWo liandagis sigrZes 

gansazRvraven rogorc siCqareTa mcire nazrdebisaTvis gamoTvlili sigrZeebis jams. 

scb-s TvalsazrisiT damuxruWebis reJimSi matarebeli umarTavia: memenqane yvelafers 

akeTebs mis gasaCereblad, magram matarebeli mainc gairbens damuxruWebis manZils; 
moaxloebis ubnis Lmoax. sigrZe damuxruWebis Sdm manZilze naklebi ar unda iyos 

(damuxruWebis Sdm manZilis sidide ganisazRvreba maqsimaluri siCqariT moZravi 

matareblis sruli sasamsaxuro gaCerebis SemTxvevisaTvis); 

garda amisa, moaxloebis Lmoax  ubnis sigrZe unda iyos eqstrenuli (swrafi)  

damuxruWebis dros samuxruWo manZilze aranaklebi, romelsac emateba is manZili, 

romlis gavlasac matarebeli moaswrebs avtomaturi samuxruWo mowyobilobebis 

amoqmedebamde.  

moaxloebis ubnad iTvleba: 

 miRebis samatareblo marSrutSi (ganivi ganviTarebis sadgurze matareblis gaCerebis 
SemTxvevaSi) - moaxloebis pirveli ubani, e.i. mafrTxilebel da Sesasvlel SuqniSnebs 

Soris moTavsebuli saliandago ubani; 

  miRebis samatareblo marSrutSi (ganivi ganviTarebis sadgurze matareblis 
gauCerebelad gatarebis SemTxvevaSi)  –Sesasvlel da gasasvlel SuqniSnebs Soris 

arsebuli monakveTi 

 miRebis samatareblo marSrutSi (gaswvrivi ganviTarebis sadguris SemTxvevaSi) – 
Sesasvlel da samarSruto SuqniSnebs Soris arsebuli monakveTi; 

 gagzavnis marSrutSi – misaReb-gasagzavni liandagi. 

moaxloebis ubnis Tavisuflebisas gamoiyeneba marSrutis winaswari Caketvis reJimi; 
aseTi reJimis dros moZrav Semadgenlobasa da SuqniSans Soris arsebuli monakveTis 

sigrZe aRemateba samuxruWo liandagis sigrZes; aqedan gamomdinare Teoriulad dasaSvebia 

marSruti SuqniSnis xelovnurad (sadguris morigis mier) daxurisTanave Seixsnes; 

miuxedavad amisa moZravi Semadgenlobis Suntis xanmokled dakargviT warmoSobili 

garTulebebisagan Tavdacvis mizniT miRebulia marSruti 6 wamis Seyovnebis Semdeg 
Seixsnes.  

moaxloebis ubnis dakavebisas gamoiyeneba marSrutis saboloo Caketvis reJimi;  aseTi 
reJimis dros moZrav Semadgenlobasa da SuqniSans Soris manZili matareblis samuxruWo 

manZilze naklebia; amitom SuqniSnis xelovnurad daxurvis SemTxvevaSi marSruti moZravi 

Semadgenlobis gaCerebamde ar unda Seixsnas. amitom SemoRebulia aseT SemTxvevaSi 

marSruti Seixsnes drois SeyovnebiT. miRebulia drois Seyovnebis xangrZlivoba iseTi 

iyos, rom samatareblo marSrutebis SemTxvevaSi gaCereba moaswros 140 km/sT-mde 
siCqariT moZravma samgzavro matarebelma da 90 km/sT-mde siCqariT moZravma satvirTo 
matarebelma; drois aseTi Seyovneba 3 wuTze aranaklebia; samanevro marSrutebis 
SemTxvevaSi Seyovnebis dro 1 wuTze naklebi ar unda iyos.  

 
 
 
 

6.12. evropis mowinave qveynebSi gavrcelebuli releuri 

          eleqtruli centralizaciebis zogadi daxasiaTeba 

 

                   
          mecnierebisa da teqnikis ganviTarebis kvalobaze msoflios mowinave qvey- 
 1 



204 

 

 

         nebis rkinigzebze meqanikuri centralizaciebi TandaTanobiT icvleboda re- 

leuri centralizaciebiT. releuri centralizaciebis damuSavebis sferoSi didi 

roli iTamaSa mecxramete saukunis 70-ian wlebSi blok-aparatisa da sarelso wredis 

gamogonebam. aRniSnuli mowyobilobebi iseTi funqciebis Sesrulebis saSualebebs 

iZleoda, romelTa realizeba aRemateboda meqanikuri centralizaciebis SesaZleblobebs. 

aucilebeli gaxda gafarToebuliyo maTi funqcionaluri SesaZleblobebi; am mizniT 

daaxloebiT 1900 wlidan daiwyo nawilobriv meqanikuri da nawilobriv eleqtruli 

funqciebis mqone sistemebis damuSaveba. maTi agebisaTvis releuri saelemento bazis 

gamoyenebam SesaZlebeli gaxada damuSavebuliyo mTlianad eleqtruli funqciebis mqone 

centralizaciebi. aseTi releuri sistemebi rkinigzebis calkeul sadgurebze  pirvelad 

meoce pirvel naxevarSi gamoCnda. meore msoflio omis Semdeg moxda releuri sistemebis 

srulyofa da gadaiqca mTel msoflioSi gavrcelebul teqnologiad. miuxedavad imisa, 

rom dReisaTvis aqtiurad mimdinareobs mikroprocesoruli sistemebis damuSaveba da 

danergva, msoflios rkinigzebis sadgurebze danergili centralizaciebis absoluturi 

umravlesoba releur sistemebs warmoadgens. 

                   
          did britaneTSi dRemde farTodaa gavrcelebuli SGE  tipis releuri cen-   

        tralizacia; misi saxelwodeba warmoadgens dammuSavebeli sawarmos (Siemens- 

-General Electric Signal Companiy of London) abreviaturas, romelic SemdgomSi kompania 

SGE-mier iqna STanTqmuli. aRniSnuli sitema 1958 wels iqna damuSavebuli. aseTi tipis 

centralizaciebi didi britaneTis sarkinigzo sadgurebSi masobrivad inergeboda 1958 
wlidan 1980 wlamde da isini dRemde funqcionireben; gasuli saukunis 80-iani wlebis 

Semdeg daiwyo ukontaqto saelemento bazis gamoyenebiT agebuli SSI tipis 

centralizaciebis danergva. 

SGE  tipis sistemaSi marSrutebi mzaddeba sadguris mnemosqemian panelze arsebuli 

sawyis da saboloo samarSruto Rilakebze zemoqmedebiT; amasTanave, samatareblo 

marSrutebis momzadebis dros xdeba aRniSnuli Rilakebis amoweva, xolo samanevro 

marSrutebis gamzadebis dros – maTze TiTis daWera. gamzadebuli marSrutis 

gasauqmeblad aRniSnuli Rilakebi sawyis saSualedo mdebareobaSi unda davabrunoT. 

moaxloebuli moZravi Semadgenlobis dros gamzadebuli marSruti mxolod drois 

SeyovnebiT SeiZleba Seixsnas.  

marSrutSi Semavali isrebi saTanado mdebareobebSi zemoT aRniSnuli manipulaciebis 

Semdeg avtomaturad gadadis, magram sistema isrebis individualurad da xeliT 

gadayvanis saSualebasac iZleva. isrebis individualurad gadasayvanad sistemis panelze 

TiToeuli isrisaTvis individualuri sampoziciuri gadamrTvelia gaTvaliswinebuli. 

gadamrTvelebis Sua mdebareobaSi yofna niSnavs, rom saTanado samarSruto Rilakebze 

zemoqmedebis Semdeg moxdeba marSrutSi Semavali isrebis saTanado mdebareobebSi  

avtomaturad gadayvana; gadamrTvelis marcxena an marjvena mdebareobaSi yofna niSnavs, 

rom Sesabamisi isari garkveul mdebareobaSi ukve aris individualurad gadayvanili. 

marSrutis dayenebis wredebi sadguris gegmis mixedviT (topologiurad) aris agebuli.  
                   
           germaniis sarkinigzo sadgurebze dRemde farTodaa gavrcelebuli kompania 

         Siemens-is mier daaxloebiT 1960 wels damuSavebuli SpDrS60 sistemis 

eleqtruli centralizaciebi; ufro metic, aRniSnuli sistemis modificirebuli 

(saTanadod adaptirebuli) versiebi dRemde funqcionirebs evropis mraval qveyanaSi. 

SpDrS60 tipis eleqtruli centralizacia warmoadgens geografiuli principis 

gamoyenebiT (e.i. topologiurad) agebuli blokuri saxis eleqtruli centralizaciis 

klasikuri sistemis nimuSs. misi blokuri saelemento baza iyofa Semdeg sam ZiriTad 

jgufad: 

 topologiuri blokebis jgufad, romelSic Semavali blokebi Seesabameba sadguris 

saliandago ganviTarebis calkeul elementebs. masSi Semavali blokebidan 

umniSvnelovanesia isruli blokebi (asruleben saTanado mdebareobebSi isrebis 

gadayvanis, marSrutebis Caketvis, gverdiTi dacvebisa da isrebis mdebareobaTa 
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kontrolis funqciebs), gadakveTaTa blokebi (asruleben isruli blokebis msgavs 

funqciebs, garda isrebis gadayvanisa da kontrolis funqciebisa), samatareblo 
marSrutebis blokebi (afiqsireben samatareblo marSrutebis sawyis da saboloo 

wertilebs da amasTan dakavSirebul mTel rig sxva funqciebs), dacviTi ubnebis blokebi 
(marSrutebSi afiqsireben dacviTi ubnebis bolo wertilebs), calkeuli seqciebis 
sakontrolo blokebi (gamoiyeneba im SemTxvevebSi, rodesac liandagis romelime ubnis 

Tavisuflebis Semowmeba SeuZlebelia sxva topologiur blokSi iqnas integrirebuli) 

da blokirebasTan dakavSirebis blokebi (gamoiyeneba sxvadasxva tipis sagadasarbeno 

sistemebTan centralizaciis dasakavSireblad).  

aRniSnul jgufSi Semavali blokebi saliandago gegmis ganviTarebis Sesabamisad 

erTmaneTTan SeerTebulia kabelebis daxmarebiT, romlebic miTiTebuli gegmis 

elementebis damakavSirebel rgolebs warmoadgenen;  

 SuqniSnebis blokebis jgufad, romelSi Semavali blokebi marSrutebis dayenebis 

saerTo sqemaSia gaerTianebuli da SuqniSnebze sxvadasxva Cvenebebis asaxvas 

uzrunvelyofen; 

 centralur gadarTvaTa blokebis jgufi, romelSi Semavali blokebi 

centralizaciis moqmedebis mTel zonaSi garkveul zogad funqciebs asrulebs.  

mocemul sistemaSi marSrutebis momzadebisa da Sexsnis procesSi sruldeba Semdegi 

eqvsi procedura: 

 procedura 1. erTdroulad  TiTs vaWerT sawyis da saboloo samarSruto 

Rilakebze, romlis Semdegac iwyeba marSrutis moZebnisa da misi gamzadebis 

SesaZleblobis Semowmeba procesi; 

 procedura 2. marSrutis trasaze isrebi gadaiyvaneba  saTanado mdebareobebSi da 
SeirCeva saTanado uisro ubnebi; mkvebavi mowyobilobis simZlavris Semcirebis mizniT 

isrebi saTanado mdebareobebSi gadaiyvaneba mimdevrobiT; 

procedura 3. Camketi reles saTanadod gadarTvis meoxebiT moxdeba isrebisa da 

uisro ubnebis saTanado mdebareobebSi Caketva, rac winaswar Caketvas warmoadgens; 

procedura 4. iwyeba gverdiTi liandagebidan dacvis Zieba da kontroli. TiToeuli 

isruli bloki an gadakveTebis bloki eleqtrul wreds kravs im elementebis blokebTan, 

romlebic ar miekuTvneba mocemuli marSrutis trasas; eleqtruli SeerTeba Tu aRwevs 

gverdiTi dacvis uzrunvelmyof elementTan, maSin es ukanaskneli gadaiyvaneba da 

Caiketeba dacviT mdebareobaSi da amis Sesaxeb ukusignali (Setyobineba) egzavneba 

SemkiTxvel elements; 

procedura 5. mowmdeba saliandago elementebis Tavisufleba, romlis dadasturebis 

Semdeg marSruti Caiketeba sabolood. aseTi Caketva registrirebadi brZanebis gareSe ver 

gauqmdeba; 

procedura 6.  TiToeuli isruli bloki da dacviTi ubnis bloki centraluri 
gadakveTebis bloks ugzavnis informacias mis mier kontrolirebul ubanze matareblis 

moZraobis maqsimaluri dasaSvebi siCqaris Sesaxeb; centraluri gadakveTebis bloki 
miRebuli dasaSvebi siCqareebidan SeirCevs minimalur siCqares da SuqniSnebis blokebs 

ugzavnis informacias aRniSnuli siCqaris Sesaxeb; es warmoadgens marSrutSi matareblis 

moZraobis nebadarTul siCqares da SuqniSnebis bloki marSrutSi Sesvlis brZanebis 

gamcem SuqniSanze CarTavs am siCqaris Sesabamis Cvenebas.    

1970-ian wlebSi damuSavebuli iqna SpDrS60 sistemis srulyofili SpDrS600 

varianti; igi SezRudulad gavrcelda, magram misi agebisaTvis damuSavebuli logika 

gamoyenebuli iqna Simis sistemis mikroprocesoruli centralizaciis sinTezisaTvis.      

  

    6.13. saqarTvelos rkinigzaze gamoyenebuli releuri  

                eleqtruli  centralizaciebis zogadi 

d a x a s i a T e b a  

                      

           saqarTvelos rkinigzaze gasul saukuneSi dainerga  da dRemde funqci-            1 
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          onirebs leningradis saproeqto sakvlev institute “giprotrans- 
signalsviazSi” damuSavebuli releuri eleqtruli centralizaciis sistemebi. maTi  

srulyofa ZiriTadad xdeboda releuri saelemento bazis gaumjobesebis bazaze. CvenTan 

danergili pirveli unificirebuli releuri centralizacia 1954 wels iqna 

damuSavebuli araStefseluri НР, КР tipis releebis gamoyenebiT; 1955 wels aRniSnuli 

saxis sistemebis asagebad gamoyenebuli iqna Stefseluri НШ, КШ  tipis releebi; 1956 
wels damuSavda mciregabarituli НМШ, КМШ tipis releebi. am ukanaskneli saelemento 

bazis gamoyenebiT 1959 wels Seiqmna БМРЦ tipis blokuri sareleo-samarSruto 
centralizacia, romelic gasuli saukunis 60-80-ian wlebSi saqarTvelos mraval 

sarkinigzo sadgurSi dainerga da  dRemde agrZelebs funqcionirebas. 1997  wels 

aRniSnuli saxis centralizacaSi НМШ releebi Seicvala gaumjobesebuli parametrebis 

mqone БН releebiT (Stefseluri gasarTis armqone  РЭЛ releebiT), xolo am 

centralizaciis sasignalo blokebidan amoRebuli iqna mcire saimedoobis mqone 

eleqtrolituri kondensatorebi. aseTi gaumjobesebuli struqturis sistemebi 

saqarTvelos sarkinigzo sadgurebSi ar danergila, magram isini zemoT aRniSnuli БМРЦ 
tipis sitemebisadmi Tavsebadia.  

Tavis droze sadispetCero ubanze arsebul saSualedo sadgurebSi danergili iyo 

1975 wels damuSavebuli ЭЦ-8 tipis releuri centralizaciebi. masSi gamoiyeneboda: 

 centraluri damokidebulebebi; 

 centraluri sabatareo an ubatareo kveba;  

 savele obieqtebis danawevrebiTi marTva; 

 marSrutSi Semavali seqciebis marSrutuli Caketva da marSrutuli Sexsna.  

am sistemaSi gaTvaliswinebuli ar iyo samanevro gadaadgilebebis marSrutizacia. 

samanevro samuSaoebis sawarmoeblad idgmeboda samanevro svetebi. 

  ЭС-8 tipis releuri centralizaciis safuZvelze 1978 wels mniSvnelovani 

samanevro gadaadgilebebis mqone saSualedo sadgurebisaTvis damuSavda  ЭС-12 tipis 

releuri centralizacia, romelSic gamoiyeneba marSrutebis seqciuri Caketva da Sexsna. 

misi ganmasxvavebeli niSania matareblis moZraobis dros marSrutis Sexsnis Zalian 
saimedo algoriTmis arseboba. Semdeg es sistema 1983, 1990, 2000, 2003  wlebSi iqna 
modificirebuli. iTvleba, rom ЭС-12-2000 tipis centralizacia yvelaze saimedoa da 

daculia saxifaTo mtyunebebisagan. 

 aRsaniSnavia is faqti, rom ЭС-12-90 tipis sistemis algoriTmebi daedo safuZvlad 

1990 wels damuSavebul “Ebilock-950” mikroprocesorul centralizacias.  
ЭС-12 sistemis bazaze 1999 wels iqna damuSavebuli ЭЦИ  tipis industriuli 

releuri centralizacia, xolo 2000-20003 wlebSi – ЭЦК tipis  konteineruli 
centralizacia. aseTi tipis centralizaciebi saqarTvelos rkinigzis ramdenime sadgurze 

iqna danergili. 
                     

           zemoTaRniSnuli sistemebis  damuSavebiT  faqtiurad  amowuruli iqna re- 

         leuri saelemento bazis SesaZleblobebi; damTavrda releur eleqtrul 

centralizaciaTa modernizeba-gaumjobesebis da daiwyo mikroprocesoruli eleqtruli 

centralizaciebisa damuSavebis etapi. miuxedavad amisa sarkinigzo sadgurebSi jer kidev 

mravali wlis ganmavlobaSi gaagrZelebs funqcionirebas releuri eleqtruli 

centralizaciebi; mikroprocesoruli analogebiT maTi Secvlis periodi, romelic 

gasuli saukunis 80-iani wlebidan daiwyo, grZelvadiani prognozirebiT am saukunis 

bolomde gagrZeldeba. amitom gasuli saukunis bolo wlebSi damuSavebuli releuri 

eleqtrul centralizaciaTa Seswavla dResac aqtualuria.  

saqarTvelos rkinigzaze dRemde funqcionirebs mxolod releuri eleqtruli 
centralizaciebi, romelTa zogadi struqturuli sqema 6.23 naxazzea moyvanili. 

aRniSnuli centralizaciebis mowyobilobebi iyofa 6.23 naxazze punqtiruli xazebiT 

Semofarglul da erTmaneTTan marTvisa da kontrolis arxebiT dakavSirebul Semdeg or 

did jgufad: 
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nax.6.23. releuri eleqtruli centralizaciis zogadi struqturuli sqema  
 
savele mowyobilobebad, romlebsac miekuTvneba sarelso wredebi, isruli 

eleqtroamZravebi da sasadguro SuqniSnebi; sarelso wredebiT aRiWurveba uisro, 

isruli ubnebi (seqciebi) da misaReb-gasagzavni (mTavari da gverdiTi) liandagebi da 

gankuTvnilia maTi Tavisuflebisa da mTlianobis gasakontroleblad; isruli 
eleqtroamZravebiT aRiWurveba eleqtrul centralizaciis sistemaSi CarTuli isrebis 

distanciuri marTvisaTvis; sasadguro SuqniSnebi idgmeba sadguris farglebSi arsebuli 

marSrutebis sawyisi da bolo wertilebis fiqsirebisaTvas da gankuTvnilia 

memanqanisaTvis marSrutebSi Sesvlisa da marSrutidan gasvlis brZanebebis vizualuri 

gadacemisaTvis; 

eleqtruli centralizaciis centralur postze ganTavsebul mowyobilobebad, 
romlebsac miekuTvneba tablo, marTvis pulti, amkrefi da Semsrulebeli jgufis sqemebi, 

marTvisa da kontrolis aparatura da eleqtrokvebis mowyobilobebi, tm –ts-s 

(telemarTvisa da telesignalizaciis) mowyobilobebi. 
tablos daniSnulebaa sadguris moriges (sdm-s) miawodos sakontrolo informacia 

savele mowyobilobebis mdgomareobis Sesaxeb; marTvis pultis saSualebiT sdm gascems 

marSrutebis gamzadebisa da gauqmebis brZanebebs. marTvis pultze sdm-is mier 

Catarebuli moqmedebebi fiqsirdeba amkrefi jgufis mier, matarebelTa usafrTxod 

moZraobis pirobebs amowmebs Semsrulebeli jgufis sqemebi, xolo isrebis gadasayvanad 

da SuqniSnebis gasaRebad gamoiyeneba marTvisa da kontrolis aparatura; yvela 

mowyobiloba ikvebeba saimedo eleqtrokvebis mowyobilobebiT, optimalur SemTxvevaSi – 

I kategoriis ori damoukidebeli fideriTa da avtonomiuri dizel-generatoruli 

danadgariT. 

 

 

 

                     

          amkrefi da Semsrulebeli jgufis sqemebi faqtiurad gankuTvnilia marSut-          

         is momzadebisa Tu gauqmebisaTvis sadguris morigis mier gacemuli brZanebis 

realizebisaTvis; kerZod, konkretuli marSrutis gamzadebis brZanebis gadasacemad 

sadguris morige marTvis pultze TiTs daaWers aRniSnuli marSrutis sawyis da 
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saboloo wertilebis ganmsazRvrel samarSrutro Rilaklebs; amis Semdeg amuSavdeba 

amkrefi jgufis releTa sqemebi, romelTa saSualebiTac sruldeba Semdegi funqciebi: 

 dafiqsirdeba sadguris morigis mier Catarebuli manipulaciebi da ganisazRvreba 

gasamzadebeli marSrutis sawyisi da bolo wertilebi; 

 dazustdeba gasamzadebel marSrutSi Semavali isrebi;  

 ganisazRvreba marSrutSi Semavali isrebis faqtiuri mdebareobebi Seesabameba Tu 

ara gasamzadebel marSrutSi maT saWiro mdebareobebs; im isrebis eleqtroamZravebs, 

romlebisTvisac zemoT aRniSnuli Sesabamisoba darRveulia, gadaecema isris sxva 

mdebareobaSi gadayvanis brZaneba; 

 isruli eleqtroamZravebis mier zemoT aRniSnuli brZanebebis Sesrulebis Semdeg 

Semowmdeba brZanebaTa Sesrulebis siswore; isrebis faqtiuri mdebareobebi Tu Seesabameba 

brZanebebiT gansazRvrul maT mdebareobebs, gamomuSavdeba Semsrulebeli jgufis sqemebis 

amoqmedebis brZaneba da amiT damTavrdeba amkrefi jgufis sqemebis funqcionireba. 

amkrefi jgufis mier gamomuSavebuli brZanebiT amoqmeddeba Semsrulebeli jgufis 
releTa sqemebi, romelTa saSualebiTac sruldeba Semdegi funqciebi:          

 Semowmdeba marSrutSi Semavali isrebi gadayvanilia Tu ara swor mdebareobebSi; 

 Tavisufali da mTliania Tu ara marSrutSi Semavali uisro Tu isruli seqciebi; 

 miRebis marSrutebSi Tavisufalia Tu ara is liandagebi, romlebzedac miiReba 

matareblebi;   

 orliandagian ubanze arsebuli sadgurebis dros gagzavnis marSrutSi Semowmdeba 

daSorebis pirveli ubnis (gadasarbenze avtoblokirebis sistemis arsebobisas) an 

gadasarbenis (gadasarbenze naxaevradavtoblokirebis sistemis arsebobis dros) 

Tavisufleba;  

 erTliandagian ubanze arsebuli sadgurebis dros gagzavnis marSrutSi Semowmdeba 

gadasarbenze moZraobis saTanado mimarTulebis arseboba da daSorebis pirveli ubnis 

Tavisufleba (gadasarbenze avtoblokirebis dros), an gadasarbenze moZraobis saTanado 

mimarTulebis arseboba da gadasarbenis Tavisufleba (gadasarbenze 

naxevradavtoblokirebis dros); 

 mtruli marSrutebis ararseboba; 

 zemoT CamoTvlili yvela moTxovnis Sesrulebis SemTxvevaSi gaicema marSrutSi 

Sesvlis nebadamrTavi SuqniSnis gaRebis brZaneba da SuqniSnis gaRebisTanave marSruti 

Caiketeba; 

 gakontroldeba marSrutSi matareblis faqtiuri gadaadgileba da marSruti 

Seixsneba seqciurad (TandaTanobiT, matareblis gadaadgilebis kvalobaze) an 

marSrutulad (erTbaSad, marSrutSi matareblis moZraobis damTavrebis 

dafiqsirebisTanave). 

mcire sadgurebisaTvis gankuTvnili eleqtruli centralizaciis sistemebSi amkrefi 

jgufis sqemebi ar gaiTvaliswineba da mis mier Sesasrulebel zemoTCamoTvlil 

funqciebs sadguris morige asrulebs. aseTi saxis centralizaciebs individualuri 
(danawevrebiTi) marTvis centralizaciebi ewodebaT. 

saSualo da msxvili sadgurebisaTvis gankuTvnil eleqtruli centralizaciis 

sistemebSi aucilebelia amkrefi jgufis sqemebis gamoyeneba, radgan es mniSvnelovnad 

amaRlebs maTi gatarebis unars da saimedoobas. amkrefi jgufis sqemebian 

centralizaciebs marSrutuli marTvis centralizaciebi ewodeba. 
dispetCeruli centralizaciis sistemiT aRWurvil ubanze arsebuli saSualedo 

sadgurebi SeiZleba imyofebodes dispetCerul an sarezervo marTvaze.  pirvel 

SemTxvevaSi sadguris farglebSi matarebelTa moZraobas xelmZRvanelobs samatareblo 

dispetCeri, xolo meore SemTxvevaSi – sadguris morige; dispetCeri mmarTvel mrZanebebs 

gadascems telemarTvis (tm-is) arxiT, xolo sakontrolo informacias iRebs - 

telesignalizaciis (ts-is) arxiT; amitom aseTi sadgurebisaTvis gankuTvnili 

centralizaciis sistemaSi gaTvaliswinebulia tm–ts-s (telemarTvisa da 

telesignalizaciis) mowyobilobebi. 
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6.14. sasadguro obieqtebisadmi wayenebuli  

usafrTxoebis moTxovnebi da maTi  

 Sesrulebis Semowmebis xerxebi 
 

                      

          releuri eleqtruli centralizaciebis sqemebis asagebad iyeneben e.w. ge-    
        ografiul meTods. aRniSnuli meTodis gamoyenebisas centralizaciis 

calkeuli sqemebis asagebad gamoyenebul ZiriTad dokuments warmoadgens sadguris 

sqematuri gegma, amitom mas xSirad sadguris sqematuri gegmis mixedviT sqemebis agebis 
meTodsac uwodeben. misi arsi aseTia: 

upirveles yovlisa muSavdeba sadguris sqematuri gegma, romelzedac gamosaxulia 

sadgurze arsebuli SuqniSnebi, isrebi, izolirebuli seqciebi, misaReb-gasagzavni 

liandagebi, moaxloebis ubnebi da Sidasasadguro gadasasvlelebi; maT pirobiTad 

sasadguro obieqtebi vuwodoT. sasadguro obieqtebs eleqtruli centralizaciis 

sqemebze Seesabameba garkveuli kvanZebi (releebis, kontaqtebis, rezistorebis da a.S. 

erToblioba), romlebsac sasadguro obieqtebis tipuri sqemuri kvanZebi ewodeba. 

aRniSnuli tipuri kvanZebi sqemaze geografiulad isea ganlagebuli, rogorc maTi 

Sesabamisi sasadguro obieqtebia ganlagebuli sadguris sqematur gegmaze. 

ganvixiloT Tu ras warmoadgens sadguris sqematuri gegma. cxadia, rom igi gamosaxavs 

sarkinigzo sadguris saliandago ganviTarebis iseTi saxis gardaqmnas, romelic ar 

inarCunebs saliandago sadguris metrikul zomebs da arc misi proeqcirebiTaa miRebuli.  

gardaqmnas, romlis drosac xdeba metrikuli zomebis SenarCuneba, elementaruli 
geometria Seiswavlis da aseT gardaqmnas moZraoba ewodeba. 

proeqciul gardaqmnebs, romlebSic araa SenarCunebuli metrikuli zomebi, Seiswavlis 

e.w. proeqciuli geometria.  

 
proeqcia warmoadgens sibrtyeze figuris gamosaxvas; magaliTad, naxati warmoadgens 

originalis proeqcias sibrtyeze, romelsac mxatvari asrulebs; amasTanave, proeqciis centri 

mxatvris TvalSia moqceuli. miuxedavad imisa, rom aRniSnuli proecirebis dros gamosasaxi 

figurebis fardobiTi mdebareobebis Sesabamisad maxinjdeba monakveTTa sigrZeebi da kuTxeebi 

(metrikuli zomebi), miRebul naxatze mainc advilad sacnobia originalis metrikuli 

struqtura. es imiT aixsneba, rom arsebobs garkveuli Tvisebebi, romlebic SenarCunebuli, anu, 

invariantulni arian gardaqmnis ganxiluli klasisaTvis – proecirebisaTvis. 

 

sadguris sqematuri (erTZafiani) gegmis figurad saliandago ganviTarebis figuris 

gardaqmnisas ispoba aRniSnuli figurebis rogorc metrikuli (zomiTi), aseve 

proeqciuli Tvisebebi, magram narCundeba raRac iseTi zogadi Tvisebebi, romlebic 

figurebs Soris garkveuli Sesabamisobis damyarebis saSualebas gvaZlevs. kerZod, 

aRniSnuli gardaqmnis dros nebismieri ori figuris wertilebs Soris narCundeba 

urTierTcalsaxa da urTierTuwyveti damokidebuleba. marTlac, sadguris saliandago 

ganviTarebis gegmis yovel wertils eTanadeba sadguris sqematuri gegmis erTi da 

mxolod erTi wertili da piriqiT (e.i. damokidebuleba urTierTcalsaxaa); garda amisa 
Tu aviRebT sadguris saliandago ganviTarebis gegmis nebismier or p da q wertils da 

erT-erT maTgans ise vamoZravebT, rom maT Soris manZili usasrulod mcirdebodes, maSin 

sadguris sqematuri gegmis Sesabamis p da q wertilebs Soris arsebuli manZilic 

usasrulod Semcirdeba da piriqiT (e.i damokidebuleba urTierTuwyvetia). 
geometrias, romelic Seiswavlis figurebis iseT mkveTr gardaqmnebs, romelTa drosac 

aRniSnuli figurebis wertilebs Soris arsebuli urTierTcalsaxa da urTierTuwyveti 

damokidebulebebis garda yvela danarCeni (metrikuli, proeqciuli) damokidebulebebi 

ispoba, topologiuri geometia ewodeba (topologiis berZ. topos –adgili da logos – moZRvreba) 
xolo mis mier Seswavlil gardaqmnebs – topologiuri gardaqmnebi ewodeba. 
zemoTaRniSnulidan gamomdinare, topologiuri geometria SeiZleba gamoviyenoT sadguris 
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saliandago gegmasa da mis sqematur gamosaxulebas Soris arsebuli CvenTvis saintereso 

kavSirebis gamosakvlevad.  

sabolood SegviZlia davaskvnaT, rom sadguris sqematuri gegmis mixedviT eleqtruli 
centralizaciis sqemebis agebis meTodi faqtiurad sqemebis topologiurad agebis 
meTods warmoadgens.  

                               

          sasadguro obieqtebisadmi wayenebuli erT-erTi umTavresi moTxovnaa usaf-                    

          rTxod funqcionireba; analogiuri moTxovnebi waeyeneba aRniSnuli 

obieqtebis tipur kvanZebsac. 
sasadguro obieqtebisadmi wayenebuli erT-erTi umTavresi moTxovnaa usafrTxod 

funqcionireba; analogiuri moTxovnebi waeyeneba aRniSnuli obieqtebis tipur kvanZebsac. 

 
                   cxr.6.1 sasadguro obieqtTa qvesimravleebisaami wayenebuli usafrTxo 

            moZraobis  pirobaTa qvesimravleebis aRniSvnebi 

sasadgu- 
Ro obieq- 
tebis qve- 
simravleebi 

a1 

(SuqniS- 
nebis) 

a2 

(isre- 
bis) 

a3 

(izol.  
ubne- 
bis) 

a4 

(liand- 
Gagebis) 

a5 

(moaxl.- 
-daSor. 
ubnebis) 

a6 

(Sida ga- 
dasasvl- 
elebis) 

moZraobis 
usafrTxoe- 
bis piroba- 
Ta qvesimr- 
avleebi 

 

 

Sν 
 

 

 

St 
 

 

 

Se 

 

 

P 

 

 

V 

 

 

R 

 

sasadguro obieqtebis A simravle iyofa (ix.cxr.6.1) SuqniSnebis a1, isrebis a2, 

izolirebuli ubnebis  a3, misaReb-gasagzavni liandagebis  a4, moaxloebisa da daSorebis 

ubnebis  a5 da Sidasasadguro gadasasvlelebis    a6 qvesimravleebad, e.i. SegviZlia 

davweroT, rom: 

                  A = a1  a2  a3  a4  a5   a6 ,                             (6.2)                 

sadac  aris gaerTianebis operaciis simbolo. 

sasadguro obieqtebis TiToeul aiA,  i =1,2,…,6 qvesimravles eTanadeba usafrTxod 
moZraobis pirobebis (ump-ebis) garkveuli qvesimravle, romlis pirobiTi aRniSvna 8.1 
cxrilis meore mwkrivSia moyvanili. aRniSnuli qvesimravleebis gaerTianebiT miiReba 

usafrTxod moZraobis pirobaTa sruli U simravle: 

                                       U =St  Se  P V  Sν  R                                       (6.3)    

               

U simravleSi Semaval qvesimravleTa elementebs Tu arabuli cifrebiT aRvniSnavT, 

miviRebT: St = {1;2;3;4}, Se = {5;6;7;8;9;10;11;12;13;14},  P = {15; 16; 17; 18; 19},  V = {20; 21; 

22; 23; 24}, Sν = {25; 26; 27}, R = {28; 29}; detalurad ganvixiloT mocemul qvesimravleTa 

elementebi da, sadac es SesaZlebelia, mivuTiToT saqarTvelos rkinigzaze moqmed 

releur centralizaciebSi releTa romeli kontaqtebiT kontroldeba am elementebiT 

gansazRvruli moTxovnebi.    

 St qvesimravle: 

                                                St = {1;2;3;4},                                                  (6.4)                                            
sadac: 1 aris savali isrebis ganapira mdebareobis kontroli; 2 – damcavi isrebis swori mdebareobis 
kontroli; 3 – adgilobriv marTvaze isris gadaucemlobis kontroli; 4 – sxva marSrutebSi isris 
Cauketavobis kontroli. 
 

 Se  qvesimravle: 
                                 Se = {5;6;7;8;9;10;11;12;13;14},                                      (6.5) 

sadac: 5 aris savali seqciebis Tavisuflebis kontroli; 6 – ugabarito seqciebis Tavisuflebis kontroli 
(isruli seqciebis Tavisufleba kontroldeba saliandago СП  reles, xolo uisro seqciebis Tavisufleba – 
saliandago П reles frontuli  kontaqtebiT); 7 – marSrutebis gauqmebis ararsebobis Semowmeba (mowmdeba 
daSlis P reles  zurguli kontaqtebiT); 8 _ xelovnuri daSlis ararsebobis Semowmeba (mowmdeba 
xelovnurad Sexsnis РИ reles zurguli kontaqtebiT); 9 – mocemul marSrutSi seqciebis faqtiurad 
Caketvis Semowmeba (mowmdeba samarSruto 1M , 2M da Camketi З releTa zurguli kontaqtebiT); 10 – 
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mocemuli algoriTmiT marSrutis gauqmebis dros  seqciebis Sexsnis Semowmeba; 11 – mocemuli algoriTmiT 
xelovnurad daSlis dros seqciebis Sexsnis Semowmeba 12 13, 14 – aradrouli Sexsnisagan Caketili 
seqciebis dacva, romelic SeiZleba gamoiwvios Sesabamisad sarelso wredze Suntis dadebam da aRebam, kvebis 
fiderebis gadarTvam, mocemuli droiT Suntis dakargvam. blokur samarSruto-releur da УЭЦ tipis 

eleqtrul centralizaciaSi aseTi Semowmeba ar xdeba; ЭЦ-12, ЭЦ-К, ЭЦ-8 da ЭЦИ tipis centralizaciebSi 

mowmdeba saliandago releTa nelmomqmedi mameorebeli МСП releTa kontaqtebiT; 

 P  qvesimravle: 
 
                  P = {15; 16; 17; 18; 19},                                           (6.6) 

sadac: 15 aris misaReb gasagzavni liandagebis kontroli (kontroldeba saliandago П                
reles frontuli kontaqtiT); 16 – mocemul misaReb-gagagzavn liandagze marSrutis gamzadebamde 
mopirdapire yelidan Subluri (mtruli) marSrutis ararsebobis kontroli (kontroldeba mopirdapire 
yelis gamomricxavi И reles frontuli kontaqtiT); 17 _ misaReb-gasagzavni liandagis mopirdapire yelSi 
adgilobriv marTvaze  gadacemis ararsebobis kontroli (kontroldeba adgilobrivi marTvis gamomricxavi 
МИ reles frontuli kontaqtiT);  18 _ misaReb-gasagzavni liandagis gadaRobvis CarTvis ararsebobis 
kontroli (kontroldeba ОГ reles frontuli kontaqtiT); 19 – marSrutis gamzadebis Semdeg mocemul 
misaReb-gasagzavn liandagze Subluri marSrutebis faqtiuri gamoricxvis kontroli (kontroldeba 
mocemuli yelis gamomricxavi И reles zurguli kontaqtiT; SeadareT piroba 16-s). 

 V  qvesimravle: 
 

                  V = {20; 21; 22; 23; 24},                                              (6.7) 
 

sadac: 20 aris avtoblokirebis dros daSorebis pirveli blok-ubnis Tavisuflebis                  
kontroli (koduri avtoblokirebis dros kontroldeba Ж reles frontuli kontaqtiT; tonaluri 
sarelso wrediani avtoblokirebis dros - УУ reles frontuli kontaqtiT; orliandagiani  gadasarbenis 
dros araswori liandagiT gagzavnis dros - 1ИП, 2ИП  releTa frontuli kontaqtebiT); 21 – marTvis 
aparatSi kverTx-gasaRebis arsebobis kontroli (kontroldeba kverTx-gasaRebis damxmare ВКЖ reles 
frontuli kontaqtiT); 22 – ormxrivi avtoblokirebis dros moZraobis sworad dayenebuli mimarTulebis 
kontroli (kontroldeba moZraobis mimarTulebis Secvlis H reles frontuli kontaqtiT); 23 – ormxrivi 
avtoblokirebis dros mimarTulebis Secvlis sqemis faqtiuri SerTvis kontroli (kontroldeba 
mimarTulebis Secvlis sqemis gamomricxveli И reles zurguli kontaqtiT); 24 – naxevradavtomaturi 
blokirebis dros gadasarbenis Tavisuflebis kontroli (kontroldeba polarizebuli saxazo Л reles 
frontuli da normaluri kontaqtebiT, saliandago gagzavnis ОП reles frontuli kontaqtiT, gadasarbenze 
kverTx-gasaRebiT gagzavnili sameurneo matareblebis ararsebebis mamowmebeli КЖХ  reles zurguli 
kontaqtiT). 

 Sν qvesimravle: 
 

                       Sν = {25; 26; 27},                         (6.8) 
   

sadac: 25 aris sasignalo instruqciiT gaTvaliswinebul CvenebasTan SuqniSnis sasignalo Cvenebis 
Sesabamisobis kontroli (kontroldeba Suquri O reles, nebadamrTveli sasignalo Cvenebebis РУ relesa da 
araswori sasignalo Cvenebebis amorTvis ВНП reles frontuli kontaqtebiT); 26 – SuqniSanze momwvevi 
sasignalo Cvenebis ararsebobis kontroli (kontroldeba momwvevi sasignalo ПС reles zurguli 
kontaqtiT); 27 – mtruli SuqniSnebis daxurul mdgomareobaSi yofnis kontroli (kontroldeba 
samatareblo da samanevro marSrutebis H da HM releTa zurguli kontaqtebiT); 

 St qvesimravle: 
                        R = {28; 29},                             (6.9)          

sadac: 28 aris gadamRobi SuqniSnebis daxurul mdgomareobaSi yofnis Semowmeba anu sasadguro ga-                 
dasasvlelze gadamRobi signalizaciis CarTvis arasebobis kontroli (mowmdeba gadamRobi sasignali ЗГ 
reles frontuli kontaqtiT); 29 – SuqniSanze nebadamrTveli sasignalo Cvenebebis drois iseTi SeyovnebiT 
CarTvis Semowmeba, romelic sakmarisia gadasasvlelze moZraobis daketvisaTvis (mowmdeba damxmare sasignalo 
BC reles frontuli kontaqtiT). 
 
 

6.15. marSrutebis topologiuri formulebi 

                               

            sasadguro obieqtebis A simravlis elementebiT sadgurze mzaddeba mar-           

         Srutebi, romelTa simravle pirobiTad aRvniSnoT M asoTi;  aRniSnuli M 

simravle iyofa samatareblo da samanevro marSrutebis Mmt da Mmn qvesimravleebad: 

                                               M = Mmt   Mmn .                       (6.10) 
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samatareblo marSrutebis Mmt qvesimravle Tavis mxriv iyofa miRebis, gadacemisa da 

gagzavnis marSrutebis Mmt.miR.; Mmt.gad. Mmt.gag. qvesimravleebad: 

 

              Mmt = Mmt.miR.    Mmt.gad.   Mmt.gag. .          (6.11) 

  

(6.11) gamosaxuleba SevitanoT (6.10) gamosaxulebaSi: 

 

               M = Mmt.miR.   Mmt.gad.   Mmt.gag.   Mmn.           (6.12) 

 

(6.12) gamosaxulebaSi Semavali marSrutebis topologiurad aRweriT miiReba Semdegi 

topologiuri formulebi:  
                               

               miRebis samatareblo marSrutis topologiuri formula. miRebis  
           Mmt.miR.   Mmt  marSruti ewodeba sadguris saliandago ganviTarebis 

nawils, romelic mzaddeba gadasarbenidan Tavisufal misaReb-gasagzavn liandagze 

matarebelTa misaRebad. miRebis marSruti iwyeba Sesasvleli SuqniSnidan da mTavrdeba 

misaReb-gasagzavn liandagze. amgvarad, miRebis marSrutSi Sedis Sesasvleli SuqniSani, n 

raodenobis isruli da uisro seqciebi,  m raodenobis isrebi,  k raodenobis 

Sidasasadguro gadasasvlelebi da misaReb-gasagzavni liandagi; amitom miRebis marSrutis 
topologiur formulas aqvs saxe: 

 
           Mmt.miR. = { SνmiR., { Sen}, { Stm}, { Rk}, PmiR.},           (6.13) 

 

sadac SνmiR aris Sesasvleli SuqniSani, xolo PmiR. – misaReb-gasagzavni liandagi, romelzedac marSrutia 
gamzadebuli. 

                               

               gadacemis samatareblo marSrutis topologiuri formula. gadacemis          
            Mmt.gad.   Mmt marSruti ewodeba sadguris saliandago ganviTarebis 

nawils, romelic gamzadebulia sadguris erT-erTi parkidan meore parkis Tavisufal 

misaReb-gasagzavn liandagze matareblis gadasacemad; amitom gadacemis marSrutis 
topologiur formulas aqvs saxe:   

 

        Mmt.gad. = { Sνgad., { Sen}, { Stm}, { Rk}, P miR.},            (6.14) 

 

sadac Sνgad aris samarSruto SuqniSani, xolo Pgad. – misaReb-gasagzavni liandagi, romelzedac marSrutia 
gamzadebuli. 

                                   

                  gagzavnis samatareblo marSrutis topologiuri formula. gagzavnis         
           Mmt.gag.   Mmt marSruti ewodeba sadguris saliandago ganviTarebis 

nawils, romelic mzaddeba misaReb-gasagzavn liandagidan Tavisufal gadasarbenze 

(Sesasvleli SuqniSnis iqiT mdebare daSorebis ubanze) matareblis gasagzavnad. 

gasagzavni marSruti iwyeba gasasvleli Sνgag. SuqniSnidan da mTavrdeba Tavisufal 

gadasarbenze (naxevradavtomaturi blokirebis dros) an daSorebis Vgag. ubanze 

(avtoblokirebis dros); maSasadame gagzavnis marSrutis topologiur formulas aqvs 
saxe: 

         Mmt.gag. = { Sνgag., { Sen}, { Stm}, { Rk}, Vgag.} .            (6.15) 

 

                                   

           samanevro marSrutebis topologiuri gansazRvrebebi. samanevro marSrut-             
            ebis gamzadeba (e.i. sadgurze samanevro samuSaos organizeba) TiToeul 

konkretul sadgurze damokidebulia misi muSaobis teqnologiaze da ganisazRvreba 

sadguris teqnikur-saganmkarguleblo aqtiT.  
ganvixiloT marSrutebis yvela SesaZlebeli saxeebi; konkretuli samanevro 

SuqniSnidan ramdenime marSrutis gamzadebaa SesaZlebeli; isini erTmaneTisagan 
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gansxvavdeba sadguris saliandago ganviTarebis im elementebiT, romlebzedac isini 

mTavrdeba. 

 samanevro marSrutis dasawyisia samanevro SuqniSani, romlidanac gaicema samanevro 

gadaadgilebis dawyebis brZaneba, xolo dasasruli SeiZleba iyos: 

a) isruli seqciebis sazRvarze ganTavsebuli gzadmdebare samanevro SuqniSani; 

b) sadguris yelSi arsebuli uisro izolirebuli seqcia, romelic orive mxridan 

samanevro SuqniSnebiTaa gadaRobili; 

g) sadguris aracentralizebuli zona (Cixi, misasvleli liandagi, depo, satvirTo 

ezo da a.S.); 

d) sadguris momijnave daSorebis pirveli ubani; 

e) erTliandagiani, agreTve orliandagiani ubnis sadguris sazRvari, Tu teqnikur-

saganmkarguleblo aqtiT ikrZaleba daSorebis ubanze gasvla; 

v) sadguris misaReb-gasagzavni liandagi. 

pirvel xuT SemTxvevaSi samanevro marSrutebis topologiuri formula erTnairia da 
aqvs Semdegi saxe:  

 

                 Mmn = { Sνmn., { Sen}, { Stm}, { Rk}},                (6.16) 

                   
sadac Sνmn. aris samanevro SuqniSani. 

bolo SemTxvevaSi (6.10) formula iRebs saxes: 

 

                 Mmn.l = { Sνmn., { Sen}, { Stm}, { Rk}, Pl.},           (6.17)  
 

sadac Sesabamisi misaReb-gasagzavni liandagis Pl elementi emateba marSrutobis mtrulobis sworad 
gadawyvetisaTvis. 

                                   

          marSrutebis mtrulobis topologiuri formula. or marSruts ewodeba          
         mtruli, Tu maTi erTdrouli gamzadeba arRvevs matareblebis moZraobis 

usafrTxoebas. erTsa da imave an sxvadasxva yelSi arsebul samatareblo marSrutebis 

nebismier (Mmti, Mmtj)  Mmn., i j  wyvili erTmaneTis mtruli ar aris maSin da mxolod 
maSin, rodesac sasadguro obieqtebis A simravlis maTi Sesabamisi Ai da Aj qvesimravleTa 

gadakveTa carielia. am pirobis maTematikuri Canaweri gvaZlevs samatareblo marSrutebis 
aramtrulobis topologiur formulas: 

               ((Mmti, Mmtj)  Mmn)(( Ai Aj = ) )                                     (6.18) 

sadac  aris gadakveTis operaciis simbolo, xolo   - carieli simravlis simbolo. 

                                      

            samatareblo da samanevro marSrutebis aramtrulobis topologiuri for-         
         mula   miiReba zemoT moyvanili msjelobis analogiuri msjelobis gamoyen- 

ebiT da mas aqvs saxe: 

 

                ((Mmti, Mmnj)  M)(( Ai Aj = ))                                     (6.19) 

sadguris erT yelSi arsebuli ori samanevro marSrutic aramtrulia, Tu carielia 

maTi Sesabamisi Ai da Aj qvesimravleTa gadakveTa; oRond samatareblo marSrutebis 

Semcveli (6.18) da (6.19) formulebisagan gansxvavebiT erTi da igive misaReb-gasagzavn 

liandagze ori samanevro marSrutic aramtrulia, Tumca maT gaaCniaT saerTo Pl 

elementi. misaReb-gasagzavn liandagze gamzadebul marSrutebis simravles Tu aRvniSnavT 

rogorc Mmn.lMmn, maSin TiToeuli k-uri misaReb-gasagzavni liandagisaTvis 

samarTliani iqneba mtkiceba: 

 

                 ( (Mmn.li, Mmn.lj) Mmn)(( Ai Aj = Pl)).         (6.20) 

(“ ” simbolo niSnavs gamoTqmas “arsebobs”; e.i moyvanili formula ikiTxeba ase: “Mmn simravleSi arsebobs 

iseTi Mmn.li, Mmn.lj, romlebisTvisac Ai da Aj qvesimravleTa gadakveTa udris Pl-s).     

nebismieri danarCeni samanevro marSrutebis aramtruloba ganisazRvreba formuliT: 

 6 
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           ( (Mmni, Mmnj)( Mmn \ Mmn.l)) ((Ai Aj = )).                   (6.21)   

(“ ” simbolo niSnavs gamoTqmas “yoveli”; e.i moyvanili formula ikiTxeba ase: “Mmn da Mmn.l simravleTa 

sxvaobaSi arsebuli  yoveli Mmn.li, Mmn.lj-Tvis Ai da Aj qvesimravleTa gadakveTa carieli simravlea”).    

zemoT moyvanili topologiuri formulebis gamoyenebiT SesaZlebelia eleqtruli 

centralizaciaTa funqcionirebis algoriTmebis ageba. 
 

6.16. sadgurze usafrTxod moZraobis pirobebis 

dajgufeba specifikur simravleebad 

 

sadgurze arsebuli marSrutebis wina paragrafSi ganxiluli topologiuri 

formulebis saSualebiT rom avagoT eleqtrul centralizaciaTa funqcionirebis 

algoriTmebi, aucilebelia (6.10) – (6.21) formulebSi Semavali usafrTxod moZraobis 

pirobebi davajgufoT specifikur simravleebad, romlebSic gaTvaliswinebuli iqneba 

marSrutebis dayenebis, realizaciis, gauqmebisa da xelovnurad daSlis calkeuli 

teqnologiuri etapebi. aseTi saxis Semdegi Svidi simravle arsebobs: 

1) isris gadayvanis dros Sesamowmebeli pirobebis U1 simravle (SeiZleba Tu ara 

mocemuli isris gadayvana): 

                        UU1 = {4;5;6};                                                         (6.22)  

 

2) SuqniSnis gauReblad marSrutis dayenebisas Sesamowmebeli pirobebis U2 simravle 
(SeiZleba Tu ara mocemuli marSrutebis dayeneba): 

  
    UU2 = {1;2;3;4;5;6;7;8;15;16;17;18;20;21;22;24;26;27;28};           (6.23) 
 

3) SuqniSnis gaRebiT marSrutis dayenebisas Sesamowmebeli pirobebis U3 simravle 
(SeiZleba Tu ara mocemuli SuqniSnebis gaReba); 

 

                UU3 = U2  {9;19;23;29};                       (6.24) 

 

4) Ria SuqniSnis dros dayenebul marSrutSi Sesamowmebeli pirobebis U4 simravle  
(Ria SuqniSniT moZrobisas sruldeba Tu ara usafrTxo moZraobis pirobebi): 

 

        U4 = {1;2;3;5;6;7;8;9;15;16;17;18;19;20;21;22;23;24; 26;27;28;        (6.25) 
 

5) moZravi Semadgenlobis gadaadgilebisas marSrutis sworad Sexsnis makontrolebeli 
pirobebis U5 simravle (Sexsnis realizebuli algoriTmi Seesabameba Tu ara eleqtruli 

centralizaciis mocemul sistemaSi Sexsnis arsebul algoriTms): 

                   
                   U5 = {1;2;12;13;14};                                                    (6.26) 
 

6) marSrutis gauqmebisas marSrutis sworad Sexsnis makontrolebeli pirobebis U6 
simravle (gauqmebis realizebuli algoriTmi Seesabameba Tu ara eleqtruli 

centralizaciis mocemul sistemaSi gauqmebis arsebul algoriTms): 

 

                     U6 = {1;2;5;6;10};                                                         (6.27) 

 

7) xelovnurad daSlisas marSrutis sworad Sexsnis makontrolebeli pirobebis U6 
simravle (xelovnurad daSlis realizebuli algoriTmi Seesabameba Tu ara eleqtruli 

centralizaciis mocemul sistemaSi xelovnurad daSlis arsebul algoriTms): 

                      U7 = {11};                                                                     (6.28) 
zemoT moyvanili (6.22) – (6.28) formulebis gamoyenebiT SegviZlia SevadginoT 

eleqtruli centralizaciis funqcionirebis algoriTmebi. aRniSnuli algoriTmebis 
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realizeba SesaZlebelia rogorc aparaturulad, aseve programuladac. aparaturuli 

realizebis magaliTebs warmoadgens releuri eleqtruli centralizaciis sistemebi, 
xolo programuli realizebis magaliTebia daprogramebadi (mikroprocesoruli da 
kompiuteruli) eleqtruli centralizaciis sistemebi.  

aRsaniSnavia, rom aparaturulad realizebuli eleqtruli centralizaciebis 

algoriTmebi SeiZleba gamoyenebuli iqnas daprogramebadi centralizaciebis 

sinTezisaTvisac. magaliTad, ”Ebilock-950” tipis mikroprocesoruli centralizaciis 
asagebad gamoyenebuli iqna  ЭС-12 tipis releuri eleqtruli centralizaciis 
algoriTmebi. aqedan gamomdinare mniSvnelovania ЭС-12 tipis eleqtruli centralizaciis 
sqemuri gadawyvetebis gacnoba (ix. danarTi d1).  

 
 

6.17.  eleqtruli centralizaciis teqnologiuri algoriTmebis 

agebis safuZvlebi 

                               

            algoriTmi (Algorithm; Алгоритм) zogadad warmoadgens iseTi elementaluri            

         operaciebis mowesrigebul erTobliobas, romelTa Tanamimdevruli Sesrul- 

eba konkretuli dasaxuli miznis miRwevis saSualebas iZleva. igi SeiZleba daiweros 

blok-sqemebis, Cveulebrivi salaparako (qarTuli, rusuli, inglisuri da a.S.) an 

xelovnurad Seqmnili formalizebuli (“beisikis”, “fortranis”, “paskalis”, “asembleris” 

da a.S.) enebis gamoyenebiT; ukanasknel SemTxvevaSi miRebul algoriTms gamomTvleli 
manqanis (kompiuteris) programa ewodeba.  

eleqtruli centralizaciis teqnologiuri algoriTmebis Sedgenisas zogadi 

problemebidan xdeba konkretul detalebze gadasvla. zogadidan konkretulze 

gadasvlis sistemur princips ewodebs “zemodan qvemoT” gadasvlis principi, radgan 

iTvleba rom zemoT dgas zogadi, xolo qvemoT – konkretuli. am principis gamoyeneba 

imisaTvisaa aucilebeli, rom eleqtruli centralizaciis Tundac yvelaze martivi 

sistemisaTvisac Zalian Znelia misi formalizebis yvela detalis momcveli 

algoriTmebis formulireba. amitom mizanSewonilia detalizaciis gansxvavebuli 

mimdevrobiTi doneebis algoriTmebis Sedgena.  

                               

          releur-kontaqturi elementebis gamoyenebiT asagebi mowyobilobebis damu-           

            Savebisas gamoiyofa detalizaciis ori done, romelTaganac pirvel 

doneze aigeba algoriTmis konceptualuri blok-sqema, xolo meore doneze – 

funqcionaluri blok sqema. 
gamoTvliTi teqnikis, magaliTad mikroprocesorebis gamoyenebiT mowyobilobebis 

agebisas zemoT aRniSnul or dones emateba mesame done, romelzedac xdeba samanqano 
brZanebebis struqturuli sqemis Sedgena. 

algoriTmis konceptualuri blok-sqema Seicavs zogad debulebebs (moTxovnebs), 

romelTa gacnobisas naTeli warmodgena gveqmneba Tu ra operaciebia (samuSaoebia) 

Casatarebeli. igi muSavdeba eleqtruli centralizaciis sistemis an misi calkeuli 

mowyobilobis moqmedebis principis ganmsazRvreli msxvili modulebis saxiT, romlebic 

erTmaneTTan aris dakavSirebuli.  

algoriTmis funqcionaluri blok-sqema gviCvenebs, Tu rogor unda iqnas agebuli 

sistema. igi miiReba konceptualuri sqemis modulebis detalizaciiT. detalizaciis 

xarisxi damokidebulia moTxovnil sizusteze  da sxvadasxva konkretul SemTxvevaSi 

SeiZleba sxvadasxva iyos.  

 
termin “algoriTmis”  istoriuli Sesatyvisia “Algorism”. igi cnobili xvarazmeli (arabulad “al-

xvarazmi”)  maTematikosis saxelis (romelic srulad gamoiTqmeba rogorc Abu Jafar Mohammed ibn Mûsâ 

al-Khowârizmî  da qarTulad iTargmneba rogorc “mama jafarisa, magomedi, Svili moisesi, dabadebuli 
xorezmSi”)  transliteracias (erTi damwerlobis asoebis gadmocema sxva damwerlobis asoebiT) 

warmoadgens. igi daaxloebiT 825 wels moRvaweobda da avtoria cnobili wignisa “Kitab al jabr wal-

muqababa” (“aRdgenisa da gardaqmnis wesebi”) . am wignis dasaxelebis aliteraciiTaa miRebuli meore 
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cnobili termini “algebrac” (ixileT xazgasmuli asoebi), Tumca Tavad wigni sinamdvileSi ar iyo 
algebruli.  

terminmi “Algorism” SemdgomSi gardaiqmna termin Algorithm-ad. gasuli saukunis 50—an wlebamde 
termin “algoriTmis” qveS yvelaze xSirad gulisxmobdnen evklides cnobil naSromSi “elementebSi” 
gadmocemul ori ricxvis saerTo udidesi gamyofis povnis process, romelic evklides algoriTmis 
saxelwodebiTaa cnobili. algoriTmis Tanamedrove mniSvneloba  Zalian hgavs iseTi sityvebis 
mniSvnelobebs, rogorebicaa “recepti”, “meTodi”, “xerxi”, “procedura”, “programa”; oRond termin 
“algoriTmSi” aris damatebiTi azrobrivi Seferilobac; kerZod, algoriTmi garda imisa rom aris ama Tu 
im amocanebis gadasawyvetad Sesasrulebeli operaciebis krebuli, mas damatebiT unda gaaCndes Semdegi 
xuTi atributi: 

1) sasruloba (anu, finituroba), rac imas niSnavs, rom igi aucileblad unda mTavrdebodes sasruli 
raodenobis bijebis Semdeg; 

2) gansazRvruloba, rac imas niSnavs, rom misi TiToeuli biji zustad unda iyos gansazRvruli; 
3) Setana, rac imas niSnavs, rom algoriTms unda gaaCndes garkveuli (SeiZleba nulis toli) 

raodenobis Sesasvleli monacemebi, anu muSaobis dawyebamde misTvis misawodebeli sidideebi; es monacemebi 
aiReba obieqtebis konkretuli simravlidan. 

4) gamotana, rac imas niSnavs, rom algoriTms unda gaaCndes erTi an ramdenime gamosasvleli sidide;  
es ukanaskneli sxva araferia, Tu ara Sesatan monacemebTan garkveuli TanafardobebiT dakavSirebuli 
sidide; 

5) efeqturoba, anu algoriTmi unda iyos efeqturi; es niSnavs, rom algoriTmSi Sesasrulebeli 
yvela operacia unda iyos martivi, raTa drois sasruli monakveTis ganmavlobaSi SegveZlos furcelze 
fanqriT misi Sesruleba.  
 

algoriTmis struqturuli sqema warmoadgens detalur sqemas, romliTac xdeba 

SerCeul gamoTvliT kompleqsSi brZanebebis kodireba.  

algoriTmi SeiZleba Cveulebrivi salaparako enis gamoyenebiT daiweros, magram 

TvalsaCinoebisaTvis mosaxerxebelia igi blok-sqemis saxiT warmovadginoT.  
erTmaneTisagan ganasxvaveben algoriTmis procesSi Sesasrulebel funqcionalur da 

logikur operaciebs.  
funqcionalur operacias Seesabameba funqcionalur operatori, xolo logikur 

operacias – logikuri operatori. funqcionaluri operatori informacias uSualod  

gardaqmnis, xolo logikuri operatori amoirCevs SemdgomSi Sesasrulebel operaciaTa 

Tanamimdevrobas.     

funqcionaluri operatori pirobiTad aRvniSnoT rogorc foi, xolo logikuri 

operatori – rogorc loj,  sadac i,jN (N aris naturaluri ricxvebis simravle) 

Sesabamisad funqcionalur da logikuri operatorebis rigiTi nomrebia.  

blok-sqemaze funqcionalur operatori gamoisaxeba erTi Sesasvlelisa da erTi 

gamosasvlelis mqone marTkuTxediT, romelSic lakoniuradaa Cawerili funqcionaluri 

operatoris Sinaarsi; logikuri operatori blok-sqemaze gamosaxulia erTi 

Sesasvlelisa da ori gamosasvlelis mqone rombiT; masSi Cawerilia logikuri piroba, 

romelic SeiZleba sruldebodes an ar sruldebodes; aRniSnuli pirobis 

Seusruleblobisas logikuri jaWvi grZeldeba im gamosasvlelis mimarTulebiT, 

romelzedac arsebobs warwera “ara”, xolo Sesrulebisas – im gamosasvlelis 

mimarTulebiT, romelzedac arsebobs warwera “ki”. 

                               

          eleqtrul centralizaciaSi marSrutis gamzadeba niSnavs marSrutSi Semav- 
            ali isrebis saTanado mdebareobebSi gadayvanas da marSrutis gadamRobi 

SuqniSnis gaRebas. SuqniSnis gasaRebad unda amoqmeddes sasignalo C rele, romelic  

amorTavs Camket З reles. zemoT aRniSnuli procedurebis Tanamimdevroba warmoqmnis 

algoriTms, romlis blok-sqema 6.24a naxazzea gamosaxuli. miTiTebul da msgavs blok-
sqemebSi funqcionaluri da logikuri operatorebi maTi rigiTi i nomrebiTaa aRniSnuli. 

rogorc naxazidan Cans, igi Sedgeba ori funqcionaluri, kerZod fo1 da fo2 

operatorisagan; TiToeuli maTgani gamosaxulia erTi Sesasvlelisa da erTi 

gamosasvlelis mqone marTkuTxediT. amasTanave fo1 operatoris gamosasvleli 

warmoadgens fo2 operatoris Sesasvlels. aRniSnuli operatorebis Sinaarsi 

Sesabamis marTkuTxedebSia Cawerili.  

 3 
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SesaZlebelia movaxdinoT zemoTganxilul algoriTmSi Semavali funqcionaluri 

operatorebis Semdgomi detalizeba; detalizacia unda moxdes SemdgomSi misaRwevi 

miznebis Sesabamisad; kerZod: 

1) mizans Tu warmoadgens sasignalo da Camketi releebis gragnilebSi denebis 

komutirebisa da am releTa sakontaqto sistemebis muSaobis Cveneba, maSin saWiroa 

moxdes blok-sqemis iseTi detalizeba, romlis drosac fo1 operatori daiyofa 

fo11, fo12 , fo13, xolo fo1 operatori - fo21, fo22, fo23 
operatorebad, romlebic 6.24,b naxazze  punqtiruli xazebiTaa Semoxazuli; TiToeuli 

maTganis Sinaarsi Sesabamis marTkuTxedebSia miTiTebuli;  

2) mizans Tu warmoadgens sqemis modelirebisaTvis reles droiTi parametrebis 

dazusteba, maSin ganxiluli blok-sqema sxvanairad detalizdeba. magaliTad, Tu saWiroa 

rom Camketi rele amoirTos sasignalo reles amoqmedebidan 50 wamis gavlis Semdeg, 

maSin fo1 operatoris Semdeg aucilebelia SemovitanoT logikuri lo2  

operatori (nax.6.24g); igi sasignalo reles amoqmedebis Semdeg Seamowmebs 50 wamis 

gavlas da mxolod am drois amoqmedebis Semdeg gadascems marTvas fo3 operators 

(romelic Seasrulebs 6.24,a naxazze mocemuli fo2 operatoris funqcias); 

3) mizans Tu warmoadgens Camketi reles faqtiuri amorTvis Semowmeba, maSin 8.25,a 
naxazze moyvanili sqemis detalizeba ise unda moxdes, rogorc es naxaz 8.25,d naxazzea 

naCvenebi; kerZod, fo2 operatoris Semdeg unda gaviTvaliswinoT logikuri lo3  

operatori, romelic algoriTmis Semdgom safexurs imaze damokidebulebiT amoirCevs, 

amoirTo Tu ara Caketi З rele.  
                                

            isruli eleqtroamZravis marTvis nebismieri sqemis (ixileT paragrafebi            

         3.6, 3.8, 3.11) moqmedebis principis amsaxveli algoriTmis konceptualuri 

blok-sqema (nax.6.26. [26]) Seicavs: 

 muSaobis dawyebis fo1 operators; 

 isruli eleqtroamZravis (amZ-is) gadayvanis brZanebis formirebis fo2 

funqcionalur operators 

 (6.22) formulis Sesabamisi usafrTxod moZraobis  U1 pirobebis (ump-is) 

mamowmebel  logikur lo3   operators; 

 mmarTveli, muSa, sakontrolo wredebis algoriTmebis marealizebel fo4  

fo5  fo6 funqcionalur operatorebs. 
algoriTmis koncptualuri blok-sqemisagan gansxvavebiT funqcionaluri blok-sqema 

dgeba isruli eleqtroamZravis marTvis zustad gansazRvruli sqemisaTvis; magaliTad, 

6.25 naxazze gamosaxuli orsadeniani sqemis algoriTmis  funqcionuri blok-sqema 

nax.6.26-zea naCvenebi. masSi: 

 2, 3, 4 operatorebi  amowmeben U1 pirobebs,  

 5, 6, 7, 8 operatorebi asaxaven marTvis organoebs,  

 9, 10, 11, 12 13, 14, 15 operatorebi Seesabemeba mmarTvel wreds,  

 16, 17, 18, 19 20, 21, 22, 23, 24, 25, 26 operatorebi – 
muSa wreds,  

   27, 28, 29, 30 31, 32, 33, 34, 35, 36, 37 operatorebi – 

sakontrolo wreds.  
blok-sqemis gamosaxulebaSi gamoyenebulia Semdegi abreviaturebi: Zrg – Zravas 

Ruzis gragnili, amZ-amZravi, zk – zurguli kontaqti, ag– avtogadamrTveli. 

 aRsaniSnavia, rom sqemis funqcionirebis usafrTxoebis asamaRleblad mmarTvel 

wredSi Setanilia isris gadayvanisas sakontrolo ОК reles faqtiuri amorTvis 

makontrolebeli logikuri lo13 operatori; realur sqemaSi aseTi Semowmeba ar 

xdeba, Tumca sakontrolo ОК rele amoirTveba  НПС reles zurguli kontaqtiT, 

romelic ar warmoadgens saimedoobis I klasis kontaqts. 
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nax. 6.24. algoriTmis blok-sqemis 

        detalizaciis magaliTi    

კი 
     

არა 
     
                                                                                                              

3.U1 სრულდება 
              ? 
 
 

2. ამძრავის გადაყვანის 
ბრძანების ფორმირება 
     
                                                                                                              

1.დასაწყისი 
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nax.6.25. isruli eleqtroamZravis marTvis algoriTmis 
konceptualuri blok-sqema 

 
                               

           matareblebis  moZraobis teqnologiuri  procesis  marTvis moTxovnebis           

         gaTvaliswinebiT arsebobs eleqtruli centralizaciis sistemaTa 

funqcionirebis Semdegi oTxi ZiriTadi algoriTmi: 

1) marSrutis dayenebis algoriTmi, romlis Semadgeneli nawilebia marSrutuli 

akrefis algoriTmi da savele obieqtebis marTvis algoriTmi;   

2) matareblis moZraobis dros marSrutis Sexsnis algoriTmi; 
3) marSrutis gauqmebis algoriTmi;  
4) marSrutis xelovnurad daSlis algoriTmi. 
algoriTmebis blok-sqemebi dgeba konkretuli saxis eleqtruli centralizaciisaTvis. 

dReisaTvis saqarTvelos rkinigzaze sxvadasxva tipis releuri eleqtruli 

centralizaciebi funqcionirebs. am sistemebidan Cven yuradRebas blokuri БМРЦ tipis 

sareleo-samarSruto centralizaciaze SevaCerebT, vinaidan: 

 aRniSnuli sistema sxva sistemebze ufro metadaa gavrcelebuli saqarTvelos 

rkinigzaze; 

 misi sqemebis agebisas gamoyenebuli koncefciebi universaluri xasiaTisaa da isini 

garkveuli saxecvlilebebiTaa gamoyenebuli sxva sistemebis sqemaTa agebis dros; 

 qarTul enaze arsebobs saxelmZRvanelo, romelSic sakmaod dawvrilebiTaa 

ganxiluli aRniSnuli sistema (ix.[6]). 
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nax.6.26. (dasawyisi) mudmivi denis isruli eleqtroamZravis marTvis 

orsadeniani sqemis algoriTmis funqcionaluri blok-sqema  
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27. НПС-ის  ზურგული  

  კონტაქტის  შერთვა 

 

გრაგნილი 

   0,2  ომი 

19. НПС-ის  ბლოკირება 

 

18. Р  რელეს  გადართვა 

17. 0,3  წმ ? 

(იხილეთ დასაწყისი) 
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nax.6.26. (dasasruli) mudmivi denis isruli eleqtroamZravis marTvis orsadeniani  
sqemis algoriTmis funqcionaluri blok-sqema 

 

 

 

 

 

 

 

 

 

 

 

1.დასაწყისი 

4. მარშრუტის დასაწყის- 
ის,  სახის და  მიმართულ- 
     ების  განსაზღვრა 
   

       

3. პირველ  i  ღილაკზე 
     თითის  დაჭერა 

       

2.  ღ  ი  ლ  ა  კ  ე  ბ  ი 
       i = 1;   j = 2 
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nax.6.27. marSrutuli akrefis algoriTmis konceptualuri blok-sqema 
 

 aRniSnuli sistema sxva sistemebze ufro metadaa gavrcelebuli saqarTvelos 

rkinigzaze; 

 misi sqemebis agebisas gamoyenebuli koncefciebi universaluri xasiaTisaa da isini 

garkveuli saxecvlilebebiTaa gamoyenebuli sxva sistemebis sqemaTa agebis dros; 

 qarTul enaze arsebobs saxelmZRvanelo, romelSic sakmaod dawvrilebiTaa 

ganxiluli aRniSnuli sistema (ix.[6]). 

                               

          blokuri БМРЦ tipis eleqtruli centralizaciis marSrutuli akrefis             
         algoriTmis konceptualuri blok-sqemis (nax.6.27) Tanaxmad marSrutis 

dasayeneblad sadguris morigem TiTi unda daaWiros marTvis pultze arsebul or an 
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ramdenime samarSruto Rilaks, romelTaganac pirveli afiqsirebs marSrutis sawyis, 

xolo bolo – marSrutis bolo wertils; amasTanave ZiriTadi marSrutis gasamzadeblad   
or samarSruto Rilakze zemoqmedebaa sakmarisi, e.i. mocemul SemTxvevaSi meore Rilaki 

warmoadgens saboloo Rilaks. 
pirveli, momdevno da saboloo samarSruto Rilakebi aRvniSnoT Sesabamisad i, j da k.  

ZiriTadi marSrutis momzadebisas j = k, xolo variantuli marSrutis momzadebisas bolo 

Rilaki SeiZleba aRmoCndes mesame, meoTxe da a.S. samarSruto Rilaki. amitom pirveli 

samarSruto Rilakis Semdeg yovel momdevno Rilakze TiTis daWerisas saTanado 

logikuri operatoriT unda Semowmdes sruldeba Tu ara  j = k toloba. 

detalurad ganvixiloTO 6.27 naxazze  [26] gamosaxuli blok-sqema. 

 pirvel i Rilakze TiTis daWeris Semdeg (funqcionaluri 3 operatori) 

ganisazRvreba marSrutis dasawyisi, saxe, mimarTuleba (funqcionaluri 4 operatori) 

da marSrutis trasa ( funqcionaluri 5 operatori): 

 momdevno j Rilakze TiTis daWeris Semdeg (funqcionaluri 6 operatori) 

Semowmdeba j = k tolobis Sesruleba (logikuri 7 operatori). tolobis Sesrulebis 

SemTxvevaSi ganisazRvreba marSrutis bolo (funqcionaluri 8 operatori), xolo 

Seusruleblobis dros – variantuli marSrutis garkveuli nawili (funqcionaluri 

13 operatori).  

 marSrutSi an variantuli marSrutis gansazRvrul nawilSi Semavali isrebi 

gadaiyvaneba saTanado mdebareobaSi (funqcionaluri 9 operatori) da xelaxla 

Semowmdeba j = k tolobis Sesruleba (logikuri 10 operatori). tolobis Sesrulebis 

SemTxvevaSi estafeta gadaecema marSrutis dayenebis algoriTms (funqcionaluri 11 

operatori) da amoirTveba marSrutis akrefis (funqcionaluri 12 operatori); 

tolobis Seusruleblobis SemTxvevaSi (e.i. rodesac mzaddeba variantuli marSruti) 

variantuli marSrutis Semdgomi nawilis gasarkvevad da masSi Semavali isrebis saTanado 

mdebareobaSi gadasayvanad marTva xelaxla dabrundeba funqcionaluri 6 operatorTan 

da tolobis Sesrulebamde ciklurad gameordeba zemoTaRniSnuli operaciebi. 

                               

           6.28. naxazze [26] moyvanilia marSrutis dayenebis algoriTmis konceptu- 
          aluri blok-sqema. 

 eleqtruli centralizaciis Tanamedrove sistemebSi marSrutis dayenebis sqemebi 
oTxi kaskadisagan Sedgeba, romelTaganac: 

 pirvel kaskadSi Sedis sakontrolo-seqciuri releebis sqema; 

 meore kaskadSi – marSrutis Camketi releebis sqema; 

 mesame kaskadSi – sasignalo releTa sqema 

 meoTxe kaskadSi SuqniSanze arsebuli Cvenebebis kontrolis sqema.  pirvel kaskads 

Seesabameba funqcionaluri 6 , meore kaskads - funqcionaluri 7 , mesame kaskads 

funqcionaluri 9 , xolo meoTxe kaskads funqcionaluri 10 operatori. 

1) pirveli kaskadis (funqcionaluri 6 operatoris) amoqmedebis win logikuri 5 

operatoriT mowmdeba sruldeba Tu ara  usafrTxod moZraobis U2 piroba (ix. formula 

(8.23)), e.i. SeiZleba Tu ara mocemuli marSrutis gamzadeba. aRniSnuli piroba Tu 

sruldeba, maSin funqcionaluri 6 operatoriT CairTveba I kaskadSi Semavali 

sakontrolo seqciur releTa sqema.  

2) meore kaskadSi (funqcionaluri 7 operatori) Caiketeba isrebi, e.i. 

gasamzadebeli marSrutis trasaze gamoiricxeba isrebis gadayvanisa da mtruli 

marSrutebis gamzadebis SesaZlebloba.  

3) mesame kaskadis (funqcionaluri 9 operatori) amoqmedebis win logikuri  8 

operatoriT mowmdeba usafrTxod moZraobis U3 pirobis (ix. formula (8.24)) 
Sesruleba; aRniSnuli pirobis Sesruleba aucilebelia kaskadSi Semavali sasignalo 
reles amoqmedebisaTvis. 

4) meoTxe kaskadSi  Sesasvlel SuqniSanze ainTeba nebadamrTveli Cveneba 

(funqcionaluri 10 operatori), xolo logikuri 11 operatoriT kontroldeba 
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sasignalo instruqciiT gansazRvrul CvenebebTan SuqniSanze arsebuli sasignalo Cvenebis 
Sesabamisoba (U4 piroba). 

SuqniSnis daxurul mdgomareobaSi yofnisas (logikuri 13 operatoris “ara” 

gamosasvleli) U3 an U4 pirobis darRveva SeuZlebels gaxdis marSrutis gamzadebas, 

xolo am SuqniSnis Ria mdgomareobaSi yofnisas (logikuri 13 operatoris “ki” 

gamosasvleli) – U2, U3 an U4  pirobis darRvevisas SuqniSani avtomaturad daixureba. es 

miiRweva fo5 ... fo11 operatorebiT warmoqmnili cikliT. 

matareblis moZraobisas eleqtruli centralizaciis marSrutis Sexsnis algoriTmis 

konceptualur blok-sqemaSi (nax.6.29 [36)] fo3 da fo5 operatorebiT aisaxeba 
marSrutebis CaketvaTa reJimebi (winaswari da saboloo). Caketvebis reJimebi 

damokidebulia moaxloebis ubnis mdgomareobaze (lo2 da fo4 operatorebi). 

moaxloebis ubani marSrutis dayenebamde iyo dakavebuli, maSin marSrutis winaswari 

Caketvis reJimi gamoiricxeba da SuqniSnis gaRebisas igi pirdapir sabolood Caiketeba 

(lo2 operatoris “ara” gamosasvleli).  

SuqniSnis daxurvis momenti ganisazRvreba imaze damokidebulebiT, Tu ra saxis 

marSrutia realizebuli. gamzadebuli Tu iyo samatareblo marSruti, maSin SuqniSani 

daixureba marSrutis pirvel izolirebul seqciaze matareblis SedgomisTanave (lo7 
operatoris “ki” gamosasvleli). samanevro marSrutis SemTxvevaSi SuqniSani daixureba: 

a) moaxloebis ubnis ganTavisuflebis Semdeg (lo7 operatoris “ara” 

gamosasvleli); 

b) moaxloebis  dakavebul mdgomareobaSi darCenis SemTxvevaSi mas Semdeg, rac 

matarebeli gaanTavisuflebs SuqniSnis iqiT mdebare pirvel seqcias. 

matareblis gadaadgilebis kvalobaze igi Seixsneba seqcionurad an marSrutulad 

(jgufurad). marSrutis Sexsnis xerxs eleqtruli centralizaciis konkretul 

sistemaze damokidebulebiT fo11 operatori gansazRvravs da igi aisaxeba algoriTmis 

funqcionalur blok-sqemaSi. Sexsnis algoriTmis sworad Sesrulebas afiqsirebs 

lo12 operatori. algoriTmis arasworad Sesrulebisas marSrutis Sexsna SeuZlebeli 

iqneba (lo12 operatoris “ara” gamosasvleli da fo14 operatori). 
                               

           winaswari an saboloo Caketili marSrutis gauqmeba SesaZlebelia manam,            

         sanam matarebeli ar gascdeba SuqniSans; marSrutis gauqmebis algoriTmSi am 

pirobas amowmebs logikuri 2 operatori (nax.6.30,a); matarebeli Tu gascdeba 

SuqniSans (logikuri 2 operatoris “ara” gamosasvleli), maSin marSrutis gauqmeba 

SeuZlebeli gaxdeba (funqcionaluri 8 operatori).  
zemoT aRniSnuli piroba ar mowmdeba marSrutis xelovnurad Sexsnis algoriTmSi, 

romlis konceptualuri blok sqema 6.30,,b naxazzea gamosaxuli. amas ganapirobebs is, 

rom marSruti xelovnurad Seixsneba dazianebuli sarelso wredebis dros.  
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nax. 6.28. marSrutis dayenebis algoriTmis konceftualuri blok-sqema 
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nax.6.29. matareblis moZraobis dros marSrutis Sexsnis algoriTmis        

  konceptualuri blok-sqema 
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nax. 6.30. konceptualuri blok-sqemebis algoriTmebi: a) marSrutebis 

gauqmebisaTvis; b) marSrutebis an calkeuli seqciebis SexsnisaTvis 
 

sxvadasxva sistemis eleqtruli centralizaciebisaTvis fo5 operatoriT 

gansazRvruli marSrutis gauqmebis (nax.8.30,a) da xelovnurad daSlis (nax.8.30,b) 
algoriTmebi erTmaneTisagan gansxvavdeba; maTi konkretuli formebi algoriTmis 

funqcionalur blok-sqemebSia asaxuli. aRniSnuli algoriTmebis Sesrulebis siswores 

lo6 operatori (ix. nax.6.30,a da nax.6.31,b) amowmebs; amisaTvis marSrutis gauqmebis 
SemTxvevaSi aRniSnuli operatori amowmebs U6, xolo marSrutis xelovnurad daSlis 

dros U7 pirobebis Sesrulebas (ixileT formulebi (6.27) da (6.28)). aRniSnuli 

pirobebis Seusruleblobis dros (lo6 operatoris “ara” gamosasvleli) fo8 
operatoriT gamoiricxeba marSrutis gauqmeba (nax.6.30a) an marSrutis xelovnuri Sexsna 

(nax.6.30,b).   
 

 

 

 

 

 

 

6.18. releur eleqtrul centralizaciaTa 

usafrTxoebis koncefcia 

                               

            eleqtruli centralizaciis funqcionaluri usafrTxoebis U = {Ui, i =             

          = 1,2,…,7} pirobebis darRvevam SeiZleba matarebelTa moZraobisaTvis 

saxifaTo situaciebi warmoSvas; amitom, eleqtruli centralizaciis releuri sistemebis 

agebisas daculi unda iyos usafrTxoebis koncefcia, romelic Semdegi xuTi debulebis 

saxiT SeiZleba CamovayaliboT: 
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1) releTa sawyisi mdgomareobebi ise unda SeirCes, rom maTSi warmoSobil dazianebebs 

mxolod dacviTi mtyunebebis warmoSoba SeeZlos; 

2) matarebelTa moZraobis usafrTxoebis uzrunvelmyofi releuri mowyobilobebis 

wredebSi, rogorc wesi, saimedoobis I klasis releTa kontaqtebi unda gamoviyenoT; 

3) matarebelTa moZraobis usafrTxoebis uzrunvelmyofi releuri mowyobilobebis 

wredebSi saimedoobis I klasis releTa zurguli kontaqtebis an saimedoobis dabali 

klasis releTa nebismieri kontaqtebis gamoyenebis SemTxvevaSi mowyobilobebis 

normaluri funqcionirebis dros unda kontroldebodes aRniSnuli wredebis muSaobis 

wesivruloba; 

4) releebi, Semsrulebeli da makontrolebeli elementebi da mowyobilobebi, 

romlebsac garedan ukavSirdeba sahaero an sakabelo xazebi, eleqtrokvebis wyaroebis 

orive polusidan unda iyos ganrTuli (elementebis mimdevrobiTi darezervebis principi); 

5) sarkinigzo avtomatikisa da telemeqanikis sistemaTa eleqtruli sqemebis 

elementebis nebismier uwesivrobas, romelis warmoSobis  albaToba aRemateba saimedoobis 

I klasis reles saxifaTo mtyunebis warmoSobis albaTobas, mxolod dacviTi mtyunebis 

warmoSoba unda SeeZlos. 

                             

             usafrTxoebis zemoT moyvanili koncefciis realizaciisaTvis gamoiyeneba    

           releuri eleqtruli centralizaciis Sinagani mdgomareobebis usafrTxo  

kodirebis principi, romlis ilustrireba SesaZlebelia eleqtruli centralizaciis 

sistemis gadasvlebis grafis ganxilvis saSualebiT. 

analizi gviCvenebs. rom arsebobs eleqtrul centralizaciis Svidi wesivruli 

mdgomareoba; isini aRvniSnoT S1, S2, … , S7  simboloebiT.  drois nabismier momentSi 

eleqtruli centralizacia am Svidi mdgomareobidan erT-erT mdgomareobaSi SeiZleba 

imyofebodes. funqcionirebis procesSi wina paragrafSi ganxiluli teqnologiuri 

algoriTmebis Sesrulebis Sedegad warmoSobili Sesasvleli cvladebiT Sedgenili a1,a2, 

… , a10 veqtorebis zemoqmedebiT gadadis erT-erTi mdgomareobidan meoreSi. grafs, 

romlis wveroebi Seesabameba S1, S2, … , S7  mdgomareobebi, xolo mimarTuli rkalebi -  

a1,a2, … , a10 veqtorebs, eleqtruli centralizaciis sistemis gadasvlebis grafi ewodeba 
(nax.6.32 [37]); igi gviCvenebs konkretul mdgomareobaSi myofi eleqtruli 

centralizacia sxva mdgomareobebSi romeli veqtorebis zemoqmedebiT gadadis.  

eleqtruli centralizaciis sawyisi mdgomareobad miRebulia S1 mdgomareoba, romlis 

drosac: 

 sistema wesivrulia; 

 marSrutebi gamzadebuli ar aris; 

 SuqniSnebi daxurulia; 

 isrebi Sexsnilia (araa Caketili); 

 sadguris orive yelSi arsebuli isruli da uisro seqciebi Tavisufalia; 

 misaReb-gasagzavni liandagebi Sexsnilia da Tavisufalia, an Sexsnilia da 

dakavebulia statikur mdgomareobaSi myofi moZravi SemadgenlobebiT. 

eleqtruli centralizaciis am mdgomareobaSi yofnisas SesaZlebelia isrebis 

gadayvana da SuqniSnebis gaReba. 
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nax. 6.31. eleqtruli centralizaciis sistemis gadasvlebis grafi [37]  

 

mocemul paragrafSi magaliTebis ganxilvisas mxedvelobaSi gveqneba ЭЦ-12-00 

sistemis eleqtruli centralizacia. am SemTxvevaSi liandagebisa da seqciebis 

Tavisufali mdgomareoba kontroldeba saliandago releTa СП1 da П1 mameoreblebis, 

xolo liandagebisa da seqciebis Sexsnili mdgomareoba - Camketi З da gamomricxavi И 

releebis agznebuli mdgomareobiT; amasTanave, СП1 da П1 mameoreblebi kvebas iReben 

ПНЗ da  ПЧЗ salteebidan  (sasadguro batareiis П polusi sakuTari mcvelis gavliT) 

da  М polusidan; rac Seexeba З da  И releebs, isini sasadguro  П-М batareidan kvebas 

iReben TviTblokirebis wredSi arsebuli sakontrolo-seqciur  КС releTa zurguli 

kontaqtebiT. 

S1 mdgomareobaSi sistemis yofnisas marSrutis gamzadebis algoriTmis realizebisas 

warmoiSveba: 

a) moaxloebis ubnis Tavisuflebis dros a1 veqtori; 

b) moaxloebis ubnis dakavebulobis dros - a2 veqtori;  

sistema S1 mdgomareobidan a1 veqtoris zemoqmedebiT gadava S2, xolo a2 veqtoris 

zemoqmedebiT -  S3 mdgomareobaSi. aRniSnuli faqtebi pirobiT ase CavweroT : S1 S2 da 

S1 S3.   
S2 mdgomareobis dros: 

 marSruti Caketilia da SuqniSni gaRebulia; 

 matarebeli ar aris moaxloebis ubanze (igi winaswaraa Caketili).  

S3 mdgomareobis dros: 

 marSruti Caketilia da SuqniSani gaRebulia; 

 moaxloebis ubani dakavebulia (igi sabolodaa Caketili). 

S2S3  gadasvla moxdeba sistemis S2 mdgomareobaSi yofnisas  moaxloebis ubnis 

dakavebis dros warmoSobili a2 veqtoris zemoqmedebiT. marSrutis Caketvis reJims 

gansazRvravs moaxloebis mauwyebeli ИП rele. winaswari Caketvis dros ИП reles П-

М polusebidan kveba miewodeba misi TviTblokirebis wredSi CarTuli moaxloebis ubnis 

saliandago reles frontuli kontaqtiT. 

gamzadebuli marSrutis trasaze matareblis gadaadgilebisas amoqmeddeba marSrutis 

Sexsnis algoriTmi, amitom dasawyisSi a4 veqtoris zemoqmedebiT moxdeba S3S4  

gadasvla. S4 mdgomareobis dros SuqniSani daxurulia da marSruti Caketilia. 

marSrutis trasaze matareblis faqtiuri gadaadgilebis gakontrolebisa (a5 

veqtori) da sadguris yelis ganTavisuflebis (a5 veqtori) Sedegad sistema S4 

mdgomareobidan jer gadava S4 mdgomareobaSi, xolo am ukanasknelidan dabrundeba – S1 
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mdgomareobaSi, e.i. Sesruldeba gadasvlaTa Semdegi mwkrivi: S4S5 S1. eleqtruli 

centralizaciis sqemebSi marSrutis TiToeuli seqciis Sexsnis dros sxivuri kvebis 

1ПЛ, 2ПЛ salteebidan da sasadguro batareiis  М polusidan mimdevrobiT amoqmeddeba 

samarSruto 1М, 2М  da Camketi  З releebi. 

sistemis S2 an S3 mdgomareobaSi yofnis dros Tu warmoiSva marSrutis gauqmebis 

aucilebloba, maSin unda avamoqmedoT marSrutis gauqmebis algoriTmi. S2  mdgomareobis 

SemTxvevaSi warmoiSveba a7 veqtori da moxdeba S2S6 gadasvla, xolo S3 mdgomareobis 

SemTxvevaSi warmoiSveba a7 veqtori da moxdeba S2S9 gadasvla. a7 an a9 veqtorebiT  

Sesabamisad warmoiSveba 6 wamis an 3 wuTis Seyovneba. Seyovnebis drois amowurvis 

Semdeg a8 veqtoriT Sesuldeba gadasvla S6S1, xolo a10  veqtoriT –S7S1 gadasvla. 

eleqtruli centralizaciis sqemebSi amoqmeddeba daSlis P rele, romlis frontuli 

kontaqtebiT РП saltedan da М polusidan kveba miewodeba Camket З reles (kvebis П 

polusis mierTebis wredSi gaTvaliswinebulia sakuTari mcveli).  

S1, S2, … , S7  mdgomareobebSi sistemis yofnisas Tu warmoiSva mowyobilobaTa 

mtyunebebi, magaliTad sasadguro batareiis П-М polusebze gamoirTo da Semdeg 

xelaxla aRdga Zabva, eleqtruli centralizacia aH veqtoriT unda gadavides dacviT S8 

mdgomareobaSi.                        

dacviTi S8 mdgomareobis dros: 

 SeuZlebelia isrebis gadayvana (amorTulia Camketi З releebi, ris gamoc 

gawyvetilia isruli eleqtroamZravebis marTvis sqemis mmarTveli wredebi); 

 SeuZlebelia SuqniSnebis gaReba (ar arsebobs sawyisi releebis kvebis wredebi). 

aRsaniSnavia, rom П-М kvebis aRdgenis Semdeg sistema unda darCes dacviT 

mdgomareobaSi. swored am mizniTaa sistemis S1 mdgomareobaSi yofnis dros З releebis 

kvebis wredSi sakuTari kontaqtebi CarTuli. 

П-М kvebis aRdgenis Semdeg S8S1 gadasvla SeiZleba mxolod xelovnurad daSlis 
algoriTmiT ganxorcieldes. eleqtruli centralizaciis yvela sistemaSi xelovnuri 

daSla xdeba 3 wuTis SeyovnebiT, e.i. am drois amowurvis Semdeg warmoiSveba a11  

veqtori, romlis ZaliTac ganxorcieldeba S8S1 gadasvla. erTi SexedviT S1S8 

gadasvla saWiro ar aris (6.31 naxazze igi punqtiriTaa aRniSnuli); magram П-М kvebis 

ganrTvisas sistemaSi ikargeba wina mdgomareobis damaxsovreba; SeuZlebelia dadgindes 

S1, S2, … , S7  mdgomareobebidan Tu romel mdgomareobaSi imyofeboda igi, amitom sistema 

S1 mdgomareobaSi unda gadavides nebismieri mdgomareobidan.  

mikroprocesorul sistemebSi msgavsi saxifaTo situaciebis gamosaricxavad yoveli 

axali gaSvebis Semdeg sistema jer unda gadavides S8  mdgomareobaSi da 3 wuTis 

Seyovnebis Semdeg – S1  mdgomareobaSi.  
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T  a  v  i      7 

blokuri tipis sareleo-samarSruto centralizacia 

 

7.1. zogadi cnobebi  

                               

          blokuri БМРЦ tipis sareleo-samarSruto centralizacia gankuTvnilia   

        30-ze meti isrebis mqone saubno, maxarisxebel da saSualedo 

sadgurebisaTvis, romlebzedac gvaqvs mniSvnelovani moculobis samatareblo da 

samanevro samuSaoebi. igi pirvelad gasuli saukunis samocian wlebSi iqna damuSavebuli 

da farTod dainerga saqarTvelos sarkinigzo sadgurebze. 1997 wels 
urTierTSeTavsebadobis principis dacviT moxda aRniSnuli sistemis modernizeba da man 
miiRo БМРЦ-БH saxelwodeba.  

blokuri tipis sareleo-samarSruto centralizaciis Seqmnis procesSi sabolood 

iqna Camoyalibebuli eleqtruli centralizaciebis perspeqtuli sistemebis damuSavebis 

ZiriTadi debulebebi, romlebic iTvaliswinebs: 

1. sistemebis asagebad saimedoobis pirveli klasis releebis gamoyenebas. rkinigzebis 
saerTaSoriso kavSiris mier miRebuli terminologiiT saimedoobis pirveli klasis 

releebs N tipis releebi ewodeba [35]; amitom centralizaciaTa asagebad N tipis 
releebis gamoyenebas pirobiTad N-koncefcia vuwodoT. saqarTveloSi danergili 

releuri centralizaciebi N-koncefcis mixedviT aris agebuli. 

 
  N tipis releebisaTvis damaxasiaTebelia Semdegi Tvisebebi: 

   gamoricxulia frontuli kontaqtebis miduReba (frontul kontaqtebad gamoiyeneba masala 

naxSiri-vercxli); 

   Ruzis daSveba saimedodaa garantirebuli sakuTari wonis zemoqmedebiT; 

   Ruzis CamoSvebisaTvis damatebiTaa gamoyenebuli ukuqceviTi zambaris Zalva; 

   kontaqtebis muSaobis vada 2.106 raodenobis gadarTvaze aranaklebia; 

   minimaluri sakontaqto Sualedi 1.2 mm-is tolia; 

   frontul kontaqtebze daWeris minimaluri sidide 0,245 niutonis, xolo zurgul kontaqtebze 

(vercxli-vercxli) daWeris minimaluri sidide – 0,196 niutonis tolia; 

   reles meqanikuri resursi 107 raodenobis amoqmedebis tolia.   

 
saimedoobis meore klasis releebs zemoT aRniSnuli kavSiris terminologiiT C 

tipis releebi ewodeba; evropis qveynebis umravlesobaSi eleqtruli centralizaciebis 

asagebad C tipis releebi gamoiyeneba, romlebsac aqvs martivi konstruqcia da dabali 

Rirebuleba. centralizaciaTa asagebad C tipis releebis gamoyenebas pirobiTad C-

koncefcia vuwodoT; maSasadame, dasavleT evropis qveynebSi releuri centralizaciebi 
C-koncefciis gamoyenebiTaa agebuli. 

 C-koncefciiT agebul sistemebSi aucilebelia releebis usafrTxod muSaobis 

sqemuri kontroli, rac mniSvnelovnad amaRlebs releTa saerTo raodenobas. kerZod,  N-

koncefciiT sistemis agebisas erT centralizebul isarze gamoiyeneba 60-80 rele, xolo 

igive SesaZleblobis mqone sistemis C-koncefciiT sistemis agebisas – 130 da meti 

raodenobis rele. 
2. marSrutis momzadebis procesis or nawilad gayofas; pirvel nawilSi amoirCeva 

marSrutis trasa da masSi Semavali isrebi; gaicema isrebis saTanado mdebareobebSi 

gadayvanis brZanebebi; realizdeba gacemuli brZanebebi da mowmdeba brZanebebis 

Sesrulebis siswore. yvela zemoT CamoTvlili moqmedebis Sesrulebas marSrutis akrefa 
ewodeba, e.i. pirvel nawilSi matarebelTa usafrTxod moZraobis pirobebis dacvis 

Seumowmeblad aikrifeba marSruti. aRniSnuli pirobebis Semowmeba da maTi dacvis 

SemTxvevaSi saTanado SuqniSnis gaReba xdeba meore nawilSi, e.i. am dros mTavrdeba 
marSrutis gamzadebis procesi.  

3.  marSrutis momzadebis procesis pirvel nawilSi monawileobs releTa jgufi, 

romelsac amkrefi jgufis releebi ewodeba, xolo meore nawilSi – releTa jgufi, 

romlebsac Semsrulebeli jgufis releebi ewodeba (ix. nax. 6.24); 
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4. amkrefi jgufis releebis mier fiqsirdeba sadguris morigis mier marSrutis 

mosamzadeblad marTvis pultze an manipulatorze Catarebuli operaciebi, ganisazRvreba 

marSrutis saTave, dasasruli, trasa, trasaze arsebuli isrebi, gaicema am isrebis 

saTanado mdebareobebSi gadayvanis brZanebebi da mowmdeba am brZanebebis sworad 

Sesrulebis faqti; 

5. Semsrulebeli jgufis releebis mier mowmdeba gasamzadebel marSrutSi moZraobis 

usafrTxoebis pirobebi da maTi dacvis SemTxvevaSi gaicema SuqniSnis gaRebis brZaneba; 

garda amisa, aRniSnuli jgufis releebis mier kontroldeba marSrutSi matareblis 

gadaadgilebis faqti, xdeba marSrutis avtomaturi Sexsna; 

6. releebi, romlebic uSualod uzrunvelyofen isrebis saTanado mdebareobebSi 

gadayvanas (e.i. asruleben amkrefi jgufis releebis mier formirebul brZanebebs) an 

SuqniSnis gaRebas (e.i. asruleben Semsrulebeli jgufis releebis mier formirebul 

brZanebebs) gaerTianebulia calke jgufSi, romelsac savele obieqtebis (isrebisa da 
SuqniSnebis) marTvisa da kontrolis releTa jgufi ewodeba (ix. nax. 6.24). 

7. amkrefi jgufis releebis saSualebiT formirdeba garkveuli sqemebi, rogorebicaa 

magaliTad Rilakur releTa sqema, avtomaturi Rilakuri releebis sqema, isrul-

mmarTveli releebis sqema, Sesabamisobis sqema da a.S. 

8. Semsrulebeli jgufis releebis saSualebiT formirdeba garkveuli sqemebi, 

rogorebicaa magaliTad sakontrolo-seqciuri releebis sqema, sasignalo releTa sqema, 

Camketi releebis sqema, pirveli da meore samarSruto releTa asqemebi, gauqmebis releTa 

sqema, tabloze naTurebis CarTvis sqema da a.S. 

9. sadguris sqematuri gegmis TiToeuli obieqtisaTvis (SuqniSnebisaTvis, 

izolirebuli ubnebisaTvis, isrebisaTvis, misaReb-gasagzavni liandagebisaTvis) xdeba 

sakuTari tipuri funqcionaluri kvanZis damuSaveba, romlebSic Tavmoyrilia amkrefi da 

Semsrulebeli jgufis is releebi, romlebic uSualod mocemuli obieqtis marTvaSi 

iRebs monawileobas; amasTanave, aRniSnuli kvanZebi iyofa amkref da Semsrulebel tipur 
kvanZebad; pirvel maTganSi Tavmoyrilia amkrefi, xolo meore maTganSi – Semsrulebeli 

jgufis releebi; 

10. amkrefi da Semsrulebeli tipuri kvanZebi ganlagdeba topologiurad anu 
geografiuli principis dacviT (e.i. ise, rogorc maTi Sesabamisi obieqtebia sadgurSi 
realurad ganlagebuli) da xdeba maTi saTanado wesiT SeerTeba; amasTanave, amkrefi 

jgufis tipuri kvanZebis SeerTebiT miiReba amkrefi jgufis releTa sqemebi, xolo 

Semsrulebeli jgufis tipuri kvanZebis SeerTebiT - Semsrulebeli jgufis releTa 
sqemebi; 

11. tipuri sqemuri kvanZebi fizikurad SeiZleba realizebuli iyos uSualod sistemis 

montaJis procesSi an isini winaswar damzaddes qarxnuli wesiT. ukanasknel SemTxvevaSi 

miiReba amkrefi da Semsrulebeli jgufis tipuri blokebi, romlis SigniTac arsebuli 

releebis montaJi qarxanaSia Sesrulebuli. 

aRsaniSnavia, rom blokuri sareleo-samarSruto centralizaciis releuri aparaturis 

daaxloebiT 70% tipur blokebSia moTavsebuli. 

tipuri funqcionaluri kvanZebis gamoyeneba mniSvnelovnad amartivebs sistemis 

daproeqtebis process, xolo tipuri blokebis gamoyeneba amartivebs ara marto sistemis 

daproeqtebis process, aramed mis montaJsa da regulirebasac. 
       

7.2. marSrutuli akrefis daxasiaTeba 

                               

           blokuri tipis sareleo samarSruto centralizaciaSi gamoiyeneba isre- 

         bisa da SuqniSnebis marSrutuli marTva, romlis drosac nebismieri 

sirTulis ZiriTadi marSruti, rogorc wesi, mzaddeba or samarSruto Rilakze TiTis 

mimdevrobiT daWeriT, romelTaganac pirveli warmoadgens sawyis, xolo meore – 

saboloo samarSruto Rilaks; amis Semdeg saTanado mdebareobebSi avtomaturad gadadis 
rogorc savali, aseve damcavi isrebi da Semdeg gaiReba SuqniSani. 
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ZiriTadi marSruti ewodeba marSruts, romelic saSualebas iZleva samatareblo da 

samanevro gadaadgilebebi marSrutis saTavidan mis bolo wertilamde ise Sesruldes, 

rom:  

 gasavleli manZili iyos umciresi; 

 moZraobis siCqare iyos maqsimaluri; 

 mtruli marSrutebis raodenoba iyos minimaluri. 

savarianto marSrutebs gaaCnia saerTo saTave da bolo wertili, magram maTi trasebi 

ZiriTadi marSrutisagan gansxvavdeba isrebis mdebareobebiT. savarianto marSrutebi 

mzaddeba sam an ufro met samarSruto Rilakze TiTis daWeriT, romelTaganac pirveli 

da bolo Rilakebi warmoadgens sawyis da saboloo samarSruto Rilakebs (danarCen 

Rilakebs saSualedo samarSruto Rilakebi ewodeba). 
                               

          ganasxvaveben samatareblo, samanevro da savarianto samarSruto Rilakebs.             
         savarianto Rilakebad gamoiyeneba samanevro SuqniSnebis saSualedo 

samarSruto Rilakebi. garda amisa, sadguris sqematuri gegmis Sesabamis wertilSi, sadac 

mTavrdeba samatareblo an samanevro marSruti, ar arsebobs saTanado samarSruto 

Rilaki, maSin marSrutis bolos gansasazRvrelad xdeba damatebiTi samatareblo an 

samanevro Rilakebis dayeneba.  

ganvixiloT Sesasvleleli H SuqniSnis mameorebelTan samatareblo samarSruto 

Rilakis ganTavsebis SemTxveva. aRniSnuli Rilakis abreviaturaa (samarSruto Rilakebis 

abreviaturebis, anu Semoklebuli dasaxelebebis formirebis wesi qvemoTaa mocemuli) 

HHK; misi saSualebiT ganisazRvreba: 

 kenti nomris matareblis miRebis marSrutis sawyisi wertili, romelic SemoklebiT 

aRiniSneba, rogorc “H sawyisi”; 

 luwi nomris matareblis gagzavnis marSrutis bolo wertili, romelic 

SemoklebiT aRiniSneba, rogorc “Ч bolo”. 

7.1 da 7.2 naxazebze moyvanilia marTvis pultze samatareblo da samanevro 

samarSruto Rilakebis ganlagebis yvelaze gavrcelebuli SemTxvevebi, aRniSnuli 

Rilakebis abreviaturebi da daniSnulebebi.  

  
 

                    cxr.7.1 samarSruto Rilakebis daniSnulebaTa pirobiTi aRniSvnebi  

 

 

 

 

H sawyisi iwyeba kenti mimarTulebis samatareblo marSruti;  

H bolo mTavrdeba kenti mimarTulebis samatareblo marSruti; 

Ч sawyisi iwyeba luwi mimarTulebis samatareblo marSruti; 

Ч bolo mTavrdeba luwi mimarTulebis samatareblo marSruti; 

HM sawyisi iwyeba kenti mimarTulebis samanevro marSruti; 

HM bolo mTavrdeba kenti mimarTulebis samanevro marSruti; 

ЧM sawyisi iwyeba luwi mimarTulebis samanevro marSruti; 

ЧM bolo mTavrdeba luwi mimarTulebis samanevro marSruti; 

H varianti icvleba kenti mimarTulebis samatareblo marSrutis trasa;  

Ч varianti icvleba luwi mimarTulebis samatareblo marSrutis trasa; 

 
marSruti iwyeba masSi Sesvlis brZanebis gamcemi SuqniSnidan, amitom am SuqniSnis 

mameorebelTan arsebul samarSruto Rilaks sawyisi samarSruto Rilaki ewodeba; 
 saboloo samarSruto Rilaki ganisazRvreba gasamzadebeli marSrutis kategoris 

Sesabamisad; kerZod, 

 samatareblo marSrutis gamzadebisas saboloo samarSruto Rilaks warmoadgens:  

   a) Semxvedri mimarTulebis gasasvleli SuqniSnis mameorebelTan ganTavsebuli 

samarSruto Rilaki (gaupirovnebel liandagze miRebis marSrutisaTvis an am liandagze 

gadacemis marSrutisaTvis); 

 

 2 

pirobiTi  aRniSvnis  Sinaarsi pirobiTi  

 aRniSvna 
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nax.7.1.  pultze sadgurisa da  

 misaReb-gasagzavni liandagebis  

 sazRvrebis mafiqsirebeli Ri- 

 lakebis ganlageba sqematuri   

 gegmis Sesabamisad [37]  

НП 

Н, НМ Ч, ЧМ 

gadasarbeni 

ННК 

М1К 

М1 Н 

ННК Н  dasawyisi , 

Ч  dasasruli  

М1К НM  dasawyisi, 

ЧM dasasruli; 

Н  dasawyisi , ННК 

НДНК 
Ч  dasasruli; 

М1К 

М3К 

НM  dasawyisi, 

ЧM dasasruli; 

Н1П НП 

ННК М1 

М1К 

НД НДНК М3 

М3К 
НДП Ч1У 

Н 

Н М1 ННК 

М1К 
НП IП 

ПУНК 

ПУ 1К 
1 

3 

ЧM dasasruli; 

НM  dasawyisi, 

Ч  dasasruli; 

Н  dasawyisi , ННК 

ПУНК 

М1К 

1К 

ЧM dasasruli; 

sadguris sazRvari 

ННК 

Ч1У 

Н 

НК 

ННК 

НК 

Ч  dasasruli; 

Н  dasawyisi , 

ЧM dasasruli; 

3 

1 

НД 

Н1П 

НДНК 

Ч1У 
НДК 

Н ННК 

НК 

Ч  dasasruli; 

Н  dasawyisi , 
ННК 

НДНК 

НК 

НДК 
ЧM dasasruli; 

Н, НМ Ч, ЧМ 

Ч2 

Ч2НК 

2l 

Ч2K 

ЧM dasawyisi, 

Ч  dasawyisi , 
Ч2НК 

Ч2K 

НM  dasasruli: 

Ч2НК Ч  dasawyisi , 

Н  dasasruli; 

Ч2НК Ч  dasa- 

  wyisi 

Ч2К ЧM dasa- 

   wyisi; 

НM  dasa- 

  sruli, 

Н  dasasruli; 

Н, НМ Ч, ЧМ 

Ч2 

Ч2НК 

2l 

Ч2К 

Н, НМ Ч, ЧМ 

М7 

2l 

М7К 

2ПНК 
ЧM dasa- 

   wyisi; 

2ПНК Н  dasas - 
   ruli; 

М7К 

НM  dasa- 

  sruli, 

Н, НМ Ч, ЧМ 

2ПНК 

2l 

2ПК 

2ПНК Н  dasas - 
   ruli; 

2ПК НM  dasa- 
  sruli. 

Н, НМ Ч, ЧМ 

2l 

Ч2НК 

Ч2 
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nax.7.2. pultze samanevro SuqniSnebis Rilakebisa da savarianto 

Rilakebis ganlageba sqematuri gegmis Sesabamisad [37] 

 

  b) Semxvedri mimarTulebis Sesasvleli SuqniSnis mameorebelTan ganTavsebuli 

samarSruto Rilaki (gagzavnis marSrutisaTvis); 

  g) specialuri samatareblo samarSruto Rilaki (specializebul liandagze miRebis 

an am liandagze gadacemis marSrutisaTvis, agreTve gadasarbenis im liandagze gagzavnis 

marSrutisaTvis, romlisTvisac gaTvaliswinebuli ar aris Sesasvleli SuqniSani). 

 samanevro marSrutis gamzadebisas saboloo samarSruto Rilaks warmoadgens:  

  a) Tanagzadi an Semxvedri samanevro SuqniSnis (garda isrul yelSi arsebuli 

erTmagi samanevro SuqniSnisa) mameorebelTan ganTavsebuli samarSruto Rilaki; 

  b) zemoT aRniSnuli SuqniSnis ararsebobisas – specialuri saboloo samanevro 

samarSruto Rilaki.  

samarSruto Rilakebi marTvis aparatis saxeze damokidebulebiT ganTavsdeba: 

 pult-tabloze (am SemTxvevaSi samatareblo samarSruto Rilakebi ganTavsebulia 

Sesabamisi SuqniSnebis mameorebelTa fuZeebTan, xolo samanevro samarSruto Rilakebi – 

Sesabamisi SuqniSnebis mameorebelTa gverdiT, liandagis RerZze); 

 pult-manipulatorze (am SemTxvevaSi samarSruto Rilakebi jgufdeba gasamzadebeli 

marSrutebis kategoriebis mixedviT da erTmaneTisagan ferebiT gansxvavdeba; kerZod, 

samatareblo samarSruto Rilakebi Savi ferisaa, saboloo samatareblo Rilakebi – 

wiTeli feris, samanevro Rilakebi – TeTri feris, xolo savarianto Rilakebi – 

yviTeli feris). 

М3К ЧM dasawyisi, 

ЧM dasasruli; 

Н,Ч,НМ  variantuli. 

М3К 

М3 

Н, НМ Ч, ЧМ 

7 

11 

М3К М5К 

Н, НМ Ч, ЧМ 

М3 

М5 

7 11 

М3К ЧM dasawyisi, 

НМ,ЧM dasasruli, 

Н,Ч   variantuli. 

М5К ЧM dasawyisi, 

ЧM, НМ dasasruli, 

Н,Ч   variantuli. 

М3 

М5 
7|11 П 

М3К М5К 

Н, НМ Ч, ЧМ 

11 

7 

М3К ЧM dasawyisi, 

НМ,ЧM dasasruli, 

Н,Ч   variantuli. 

М5К ЧM dasawyisi, 

ЧM, НМ dasasruli, 

Н,Ч   variantuli. 

Н, НМ Ч, ЧМ 

15 Т 
17 

М9 

М9К М9К НM  dasawyisi, 

ЧM dasasruli; 

11 17 

Н, НМ Ч, ЧМ 
11|17 К Н,Ч   variantuli, 11|17 К 

НМ,ЧM dasasruli. 
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          ganvixiloT sqemebSi samarSruto Rilakebis abreviaturebis formirebis-          
        wesebi: 
1) samatareblo samarSruto Rilakebis  dasaxeleba miiReba Sesabamisi SuqniSnebis 

dasaxelebebisaTvis HK abreviaturis miweriT; magaliTad, samarSruto ННК, ЧНК, 

Н3НК, Н2НК da a.S. Rilakebi; 

2) samanevro samarSruto Rilakebis  dasaxeleba miiReba Sesabamisi SuqniSnebis 

dasaxelebebisaTvis K abreviaturis miweriT; magaliTad, samarSruto M1К, ЧК, НК, M3К 

da a.S. Rilakebi; 

3) savarianto samarSruto Rilakebis dasaxelebisaTvis aiReba wiladis xaziT 

SeerTebuli im isrebis nomrebi, romelTa Sorisac moTavsebulia Rilaki da mas emateba 
abreviatura K; magaliTad, Tu Rilaki moTavsebulia me-15 da 21-e isrebs Soris, maSin 
misi aRniSvna iqneba 15/21K;  

4) gagzavnis marSrutebis saboloo samarSruto Rilakebi aRiniSneba gadasarbenis 

liandagis dasaxelebisaTvis HK abreviaturis miweriT; magaliTad, samarSruto IГПКН 

Rilaki; 

5) miRebis marSrutebis saboloo samarSruto Rilakebi aRiniSneba misaReb-gasagzavni 
liandagis nomrisaTvis HK abreviaturis miweriT; magaliTad, samarSruto 5КН Rilaki; 

6) saboloo samanevro Rilakebi aRiniSneba maTi ganTavsebis adgilis mixedviT, 

kerZod: 

 uaxloesi samanevro isris nomrisaTvis K abreviaturis miweriT; mag. samarSruto 

12K Rilaki;  

 im samatareblo SuqniSnis dasaxelebisaTvis K abreviaturis miweriT, romlebamdec 

nebadarTulia samanevro gadaadgileba, mag., samarSruto НДК Rilaki. 

 
                     cxrili 7.2. amkrefi jgufis tipuri blokebi da maTi dasaxelebebi  

  

 

 

 

 

 

НПМ-69 

samanevro Cvenebebiani samatareblo (gasasvleli, samarSruto) SuqniSnebis 

marTvis bloki; garda amisa aRniSnuli bloki gamoiyeneba rogorc Sesasvleli 

SuqniSnisa da am SuqniSnis Semdeg dayenebuli pirveli samanevro SuqniSnis 

marTvisaTvis, aseve saboloo samatareblo RilakisTvisac;  

НМI ori isruli ubnis sazRvarze dayenebuli samanevro SuqniSnis marTvis bloki; 

gamoiyeneba savarianto RilakisaTvisac; 

 

НМIД 

damatebiTi bloki, romelic gamoiyeneba НМI tipis yoveli 6 blokisTvis; 

Seicavs marTvis pultis samarSruto Rilakebis kontaqtebis releTa mameorebel 

6 reles; 

 

НМIIП 

aracentralizebuli zonidan samanevro gadaadgilebebis nebadamrTveli samane-  

vro SuqniSnis marTvis bloki; gamoiyeneba agreTve gasworze (erT ordinata-    

ze) dayenebuli ori samanevro SuqniSnidan erT-erTi maTganis marTvisTvisac 

 

НМIIАП 

liandagis ubnidan samanevro gadaadgilebis nebadmrTveli samanevro SuqniSnis 

marTvis bloki; gamoiyeneba gasworze (erT ordinataze) dayenebuli meore sama- 

nevro SuqniSnis marTvisTvisac; 

НСОx2 ori erTmagi isris marTvis bloki; 

HCC Sewyvilebuli isris marTvis bloki; 

HH gasamzadebeli marSrutebis saxisa da mimarTulebis mafiqsirebeli 

mimarTulebis bloki; 

НПС isruli eleqtroamZravebis magistraluri kvebis dros isrebis mimdevrobiT 

gadayvanis mmarTvel bloki; Seicavs mmarTveli aparaturis sam kompleqts; 

БДШ-20 HCC blokebSi Rilakuri releebis kuTxuri releebis CasarTvelad gankuTvnili 

bloki, romelic Seicavs dioduri ganrTvis sqemebs. 

 

                             

          blokuri sareleo-samarSruto centralizaciis amkrefi jgufis releebis     

        saSualebiT garda marSrutis akrefisa, SesaZlebelia: 

 akrefis gauqmeba; 

 3 

 4 

Bblokebis    daniSnuleba 
Bblokebis  

dasaxeleba   
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 marSrutebis gauqmeba; 

 SuqniSnis SemTxveviT daxurvisas an marSrutis gauqmebis dros SuqniSnis 

daxurvisas misi  xelmeored gaReba; 

 uwesivrobis dros isrebisa da SuqniSnebis damxmare marTva; 

 moZravi SemadgenlobiT dakavebuli an sxva marSrutebSi Caketili seqciebis 

monawileobiT mtruli marSrutebis dagrovebisagan dacva. 

7.2 cxrilSi moyvanilia amkrefi jgufis tipuri blokebis dasaxelebebi da maTi 

daniSnuleba. 

amkrefi jgufis blokebis oTxi simiT (sadeniT) SeerTebis Sedegad miiReba oTxi 

wredi, romlebiTac warmoiqmneba saTanado sqemebi; aRniSnuli wredebi da  maTi 

saSualebiT warmoSobili sqemebi  moyvanilia 7.3 cxrilSi.  
     
 

        cxrili 7.3.  amkrefi jgufis blokebis SeerTebis wredebi da maT mier warmoqmnili sqemebi 

 

 
 

 
 

 
 

 

 

1-li wredi 

 

 

К ,НКН 

 

Rilakur releTa 

sqema 

 

gamoiyeneba Rilakis kontaqtis mameorebeli rel-        

eebis ganrTvisaTvis; sawyisi Rilakebis blokebSi 

ganrTva xdeba pirveli isris, xolo saboloo  

Rilakebis blokebSi – ukanaskneli isris ПУ an  

МУ reles amoqmedebis Semdeg; 
 

me-2 wredi 
 

АКН 

avtomatur 

Rilakur 

releTa sqema 

gamoiyeneba saSualedo samarSruto Rilakebis  

Rilakuri releebis avtomaturad amoqmedebisa- 

Tvis maSin, rodesac marSrutis gamzadebisas aR- 

niSnul Rilakebze TiTs ar vaWerT 
 

me-3 wredi 
 

ПУ; МУ 

isruli 

mmarTveli 

releebis sqema 

gamoiyeneba marSrutis trasaze arsebuli isr- 

ebis Sesabamisad plusovan an minusovan mdebar- 

eobaSi gadayvanis brZanebebis formirebisaTvis 

 

me-4 wredi 
 

СС 

Sesabamisobis 

sqema 

gamoiyeneba isruli mmarTveli releebis mier 

formirebuli brZanebebis sworad Sesrulebis 

Sesamowmeblad 

 

marSrutuli akrefa ZiriTadad gankuTvnilia dasayenebel marSrutSi isrebis 

gadayvanis procesis avtomatizebisaTvis, amitom aseT releebad gamoiyeneba КДР tipis 

releebi. 7.4 cxrilSi mocemulia aRniSnul blokebSi ganTavsebuli releebis 

dasaxelebebi, maTi tipebi, Sesasrulebeli funqciebi da funqcionirebis zogierTi 

Taviseburebebi. 

                               

           samarSruto akrefasTan erTad muSaobs gansaxilveli centralizaciis Se-           

            msrulebel jgufSi Semavali sawyisi da saboloo samanevro releebi. 

sawyisi H, HM (HMM1-700) releebi ganTavsebulia Semsrulebeli jgufis ВД, МI, 

МII, МIII blokebSi; gankuTvnilia marSrutebis dasawyisis gansazRvrisaTvis da mtruli 

marSrutebis gamzadebis gamosaricxavad; savali da damcavi isrebis saTanado 

mdebereobebSi gadayvanis Semdeg amoqmeddeba Sesabamisobis sqemiT; ganirTveba marSrutSi 

Semavali pirveli izolirebuli seqciis Sexsnis Semdeg Camketi З reles frontuli 

kontaqtiT. 

saboloo samanevro KM  releebi ganTavsebulia Semsrulebeli jgufis П, УП, МI, МII 

blokebSi; gankuTvnilia samanevro marSrutebis bolo wertilebis gansazRvrisaTvis da 

mtruli marSrutebis gamzadebis gamosaricxavad; ganirTveba marSrutSi Semavali bolo 

izolirebuli seqciis Sexsnis Semdeg Camketi З an gamomricxavi И reles frontuli 

kontaqtiT. 

marSrutuli akrefis releebi kvebeba 7.5 cxrilSi moyvanili kvebis standartuli 

polusebidan.  

 

 

 

 5 

sqemebis     daniSnuleba    sqemis 

dasaxeleba     
   sqemis 

  aRniSvna     
  wredebis 

 dasaxeleba     
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                                    cxrili 7.4. amkrefi jgufis releebi 

  

 
 

 

Rilakuri К  re- 

   leebi 

 

 

КДР1-280 

warmoadgens samarSruto RilakTa kontaqtebis mameorebel  

releebs; daynebulia НМIД, НМIIП, НМIIАП blokebSi; amoq-

meddeba  Sesabamis Rilakebze TiTis daWerisas ПК polusSi 

kvebis arsebobis gakontrolebis Semdeg; ganirTveba Rilakebis 

aSvebis Semdeg. 

 

 

Rilakuri НКН  

releebi 

 

 

 

КДР1-280 

dayenebulia НПМ-69, НМI blokebSi; НПМ-69 blokebSi amoqmed- 

deba samatareblo Rilakebze TiTis daWerisas, xolo НМI  

blokebSi – samarSruto Rilakebis gamoyenebisas sawyis an sava- 

rianto Rilakebad; НМI bloki Tu saSualedoa da mis Rilakze 

ar xdeba TiTis daWera, maSin НКН  rele CairTveba АКН reles 

kontaqtiT; НКН  releebi amoirTveba ПУ, МУ releebis 

amoqmedebisas. 

 

 

Rilakuri КН  
rele 

 

 

 

КДР1-280 

ganTavsebulia НПМ-69, НМI, НМIIП, НМIIАП blokebSi;  

НПМ-69 blokebSi isini CairTveba samanevro samarSruto Rilak- 

ebze TiTis daWeriT; НМI blokebSi – saTanado saboloo an sa- 

varianto Rilakebze TiTis daWerisas; НМIIП, НМIIАП blokebSi 

– saTanado sawyis, savarianto an saboloo samarSruto Ril-  

akebze TiTis daWerisas. КН releebi amoirTveba ПУ, МУ rele- 

ebis amoqmedebisas. 

 

avtomaturi 

Rilakuri  АКН 
releebi 

 

 

КДР1М-3,8 

dayenebulia НМI, НМIIП blokebSi; gankuTvnilia erTze meti      

elementis Semcveli marSrutebis gamzadebisas НМI, НМIIП, 

НМIIП, НМIIАП blokebSi arsebuli Rilakuri releebis im 

SemTxvevaSi  CasarTvelad, rodesac am blokebis Rilakebze TiTi 

ar  iyo daWerili. amoirTveba marSrutis dasawyisis Rilakuri 

HKH da KH releebis ganrTvisas. 

 

kuTxuri Rilaku- 

ri УК releebi 

 

 

КДР1М-435 

ganTavsebulia HCC blokebSi; gamoiyeneba variantuli marSrut-

ebis arsebobis dros ZiriTadi marSrutis trasis amosarCevad; 

CairTveba da amoirTveba marSrutis dasawyisisa  da bolos 

blokebSi arsebuli Rilakuri HKH da KH releebis 

kontaqtebiT. 

 

 

mimarTulebis П,О, 

ПМ,ОМ  releebi 

 

 

 

КДР1М-120 

ganTavsebulia mimarTulebis HH blokSi; gamoiyeneba samatareb- 

lo da samanevro marSrutebSi moZraobis dawyebis, saxisa da mi-  

marTulebis fiqsirebisaTvis; П, О releebi CairTveba marSrut- 

is dasawyisis blokSi arsebuli Rilakuri HKH releTa kontaq- 

tebiT, xolo ПМ,ОМ  releebi – damxmare ВПМ, ВОМ  releTa  

kontaqtebiT; ganirTveba yvela Rilakuri reles udenod darCe- 

nis  Semdeg. 

 

mimarTulebis 

damxmare 

ВПМ,ВОМ re-
leebi 

 

 

 

КДР1-280 

 ganTavsebulia mimarTulebis HH blokSi; gamoiyeneba: 

a) sawyis samarSruto samanevro Rilakze TiTis daWerisas ПМ, 

ОМ  releebis CasarTvelad; 

b) savarianto Rilakze TiTis daWerisas an damxmare marTvis 

dros – kvebis ПК (СПБ-К) polusis gansarTvelad. udenod rCe- 

ba Sesabamisi Rilakuri releebis amoqmedebis Semdeg. 

 

gameorebis 

sawinaRo 

ОП,ПП,МП 
releebi 

 

 

 

КДР1-280 

ganTavsebulia НПМ-69, НМI, НМIIП, НМIIАП blokebSi; ganku- 

Tvnilia sasignalo releebis CasarTvelad, marSrutis gamoyeneb- 

is Semdeg gamoricxaven SuqniSnis xelmeored gaRebas; CairTvebian  

sawyisi  Rilakis blokSi mimarTulebis Sesabamisi saltidan; ga- 

ganirTveba SuqniSnis gaRebis Semdeg sasignalo reles zurgu- 

uli kontaqtebiT; gameorebis sawinaRo releTa amorTvis Semdeg 

marSrutuli akrefis releebi brundeba sawyis mdgomareobaSi. 

 

damxmare saboloo 

ВК,ВКМ releebi 

 

 

КДР1М-435 

ganTavsebulia НПМ-69, НМI, НМIIП, НМIIАП blokebSi; ganku- 

Tvnilia marSrutis bolos gansazRvrisaTvis; ВКM  releebi Car- 

Tavs Semsrulebeli jgufis saboloo samanevro KM releebs;  

CairTvebian saboloo Rilakis blokSi; amoirTveba marSrutis  

bolo seqciis Camketi З reles kontaqtiT; 

 

damxmare  

saSualedo ВП 

releebi 

 

 

КДР1М-435 

ganTavsebulia НМI, НМIIП, НМIIАП blokebSi; gankuTvnilia ma- 

rSrutis elementebis mixedviT ПУ, МУ releebis CasarTavad; Ca- 

irTveba saSualedo blokebis Rilakur releTa kontaqtebiT  

mimarTulebis salteebidan; amoirTveba Camketi З reles kon- 

taqtiT; 

Sesasrulebeli funqciebi da funqcionirebis 

                  Taviseburebebi 
releTa 

 tipebi 

 

                  

Tavisebu

rebebi 

  releTa 

aRniSvnebi 

                  

Tavisebur

ebebi 
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isruli mmarTveli 

ПУ, МУ releebi 

 

 

КДР1М-3,8 

ganTavsebulia HCO,HCC blokebSi; gamoiyeneba marSrutis tras-  

aze arsebuli savali da damcavi isrebis asamuSaveblad; marSru- 

tis elementebis mixedviT CairTveba ОП, МП, ВК, ВКМ, ВП 

releTa kontaqtebiT da amoirTveba maTi udenod darCenisas; 

marSrutis akrefis 

gauqmebis OH rele 

 

НМПШ-900 

gamoiyeneba marSrutis, akrefis gauqmebisas da damxmare marTva- 

ze gadasvlisas marSrutuli akrefis kvebis polusebis ganrTvi- 

saTvis 

marSrutis jgufu- 

ri gauqmebis ОГ 
rele 

 

НМШ1-1800 

gamoiyeneba marSrutis gauqmebis jgufur ОГ Rilakze TiTis 

daWeris fiqsirebisaTvis; 

ОГ reles mameor- 

ebeli ДОГ rele 

НМШ1-1400 ОГ reles mameorebeli; gamoiyeneba marSrutis gauqmebisas 

Rilakur releTa amorTvis gasakontroleblad; 

marSrutis gauqme- 

bis damxmare ВОГ, 

ВОГ1 releebi 

НМШМ1-

1400, 

НМШ2-4000 

gamoiyeneba marSrutis gauqmebisas misi sawyisi Rilakis 

fiqsirebisaTvis; 

marSrutis gauqme-

bis Camoyris СОГ 
rele 

НМШ-2-

4000 

mocemuli marSrutis gauqmebis aucileblobis gaqrobisas gamoi-

yeneba gauqmebis reles sqemis dasabruneneblad sawyis mdgomare- 

obaSi; 

 

damxmare marTvis 

ВУ, ВУ1 releebi 

НМПШ2-

400 

НМПШ4-

3000 

ВУ1 rele aris В1 rele nelmomqmedi mameorebeli; gamoiyeneba  

isrebisa da SuqniSnebis damxmare marTvis reJimze gadasvlisas  

 

НВВ,ЧВВ releebi 

 

НМШ2-4000 

gamoiyeneba damxmare marTvis reJimis dros saboloo samarSru- 

to Rilakze TiTis daWerisas HH blokSi mimarTulebis damxma- 

re ВОМ,ВПМ releebis CasarTvelad 

КПН rele НМШМ1-

1400 

damxmare marTvis reJimis dros saboloo samatareblo Rila- 

kze TiTis daWeris gasakontroleblad; 

ИЗ rele НМШ2-4000 dakavebuli an Caketili seqciis gamoyenebiT marSrutrebis 

dagrovebis gamosaricxavad 

 
7.3 marSrutuli akrefis funqcionirebis  

zogadi algoriTmi 

 

marSrutuli akrefis funqcionirebis zogadi algoriTmi (nax.7.3.) gamosaxavs ZiriTadi 
da savarianto marSrutebis akrefis dros amkrefi jgufis releebis muSaobis (CarTvisa 

da amorTvis) process. 

 ZiriTadi marSrutis akrefis dros TiTi unda davaWiroT or (k=2), kerZod jer 

sawyis (i=1) da Semdeg saboloo (j=k=2) samarSruto Rilaks. savarianto marSrutis 
akrefisas TiTi unda davaWiroT k raodenobis samarSruto Rilakebs, kerZod, jer sawyis 

(i=1), Semdeg j=(k-2) raodenobis saSualedo da bolos saboloo (j=k) Rilaks. algoriTmis 

blok-sqemis operatorebis aRniSvnisaTvis gamoyenebuli iqneba Semdegi abreviatirebi: fo  

i, romelic warmoadgens i-ur funqcionalur operators, lo  i  - i-ur logikur 

operators da qvp  i , romliTac aRiniSneba i-uri  qveprograma; 

dasawyisi - marSrutuli akrefa wesivrul mdgomareobaSia da ar xdeba marSrutebis 

akrefa. 

fo2 - i da  j cvladebs Sesabamisad mieniWebaT 1 da 2 mniSvnelobebi, rac niSnavs, 

rom pirvelad TiTi unda davaWiroT i Rilaks da igi Seasrulebs sawyisi Rilakis rols, 

xolo Semdeg - j Rilaks da igi Seasrulebs saboloo an savarianto Rilakis rols; 

amiT ganisazRvreba, marSrutis gasamzadeblad aucilebeli samarSruto Rilakebis k 

raodenoba (ZiriTadi marSrutis gamzadebis dros k = 2 da meore Rilaki warmoadgens 

saboloo samarSruto Rilaks).    

fo3 - pirvel i=1 Rilakze TiTis daWera; 

fo4 - i=1 Rilakis Sesabamis SuqniSnis blokSi CairTveba HKH an KH rele, 

romelic Sewyvilebuli isrebis blokebSi CarTavs УК releebs; amis Sedegad aewyoba 

mocemuli SuqniSnidan dawyebuli yvela ZiriTadi marSrutis trasa; 

fo5 - mimarTulebis HH blokSi sawyisi Rilakis blokis Rilakur releTa 

kontaqtebis saSualebiT mimarTulebis П, О, ПМ an ОМ releebidan kveba miewodeba erT-
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erTi reles; amiT ganisazRvreba marSrutis saxe (samatareblo Tu samanevro) da 

mimarTuleba (kenti Tu luwi); 

fo6 - sawyisi Rilakis SuqniSnis blokSi CairTveba: 

 samanevro marSrutis gamzadebisas – gameorebis sawinaRo erTi, kerZod, ОП an МП, 

rele,  

 samatareblo marSrutis gamzadebisas - gameorebis sawinaRo ori, kerZod ОП da 

ПП, rele;  

amiT ganisazRvreba gasaRebi SuqniSnis sasignalo Cveneba; 

 
                              cxrili 7.5. marSrutuli akrefis kvebis polisebis dasaxelebebi 

 

 
    

 

 

 

П 

24 voltiani sasadguro 

batareis plusi 

АКН, ПУ, МУ releTa 

sqemebis kveba 

gamoiyeneba Semsrulebeli 

jgufis releebis mcveli 

 

М 

24 voltiani sasaadguro 

batareis minusi 

manipulatoris Rilakebis 

kontaqtebiT xelsawyoebis 

kveba 

 

-- 

 

-- 

 

ПБ 

24 voltiani sasadguro  

batareis plusi 

gancalkevebuli mcveliT 

mimarTulebis releTa 

kompleqtisa da gauqmebis 

sqemis kveba 

 

sadgurze 3A 

OH reles 

Semcveli 

releuri 

stativi 

 

 

ПК 

24 voltiani sasadguro 

batareis plusi НН blok- 

is releTa  da КПН reles 

kontaqtebiT 

savarianto marSrutis 

akrefisas ZiriTadi marS- 

rutis akrefis gamoricx- 

va 

 

-- 

 

-- 

 

 

ПН 

24 voltiani sasadgguro 

batareis plusi gancalkev- 

ebuli mcveliTa da OH 

reles kontaqtiT 

akrefisa da marSrutis  

gauqmebisas marSrutuli 

akrefis releTa ganrTva 

 

sadgurze 5A 

OH reles 

Semcveli 

releuri 

stativi 

 

 

ПГ 

24 voltiani sasadguro   

batareis plusi gancalkev-

ebuli mcveliTa da OH 

reles kontaqtiT 

marSrutis gauqmebisas 

samanevro sasignalo 

releTa amorTva 

 

sadgurze 3A 

OH reles 

Semcveli 

releuri 

stativi 

 

 

МГ 

24 voltiani sasadguro 

batareis minusi gancalkev-

ebuli mcveliTa da OH 

reles kontaqtiT 

marSrutis gauqmebisas 

samatareblo sasigna-  

lo releTa amorTva 

 

-- 

 

-- 

 

 

МИ 

24 voltiani sasadguro 

batareis minusi, miwodebu-  

li ВУ reles kontaqtiT 

damxmare marTvaze gad-

asvlisas АКН,ПУ,МУ 

releTa sqemebis ganrTva 

 

-- 

 

-- 

 

 

ПТА 

sasadguro batareis plusi, 

romelic ganirTveba cvla- 

di denis avariis dros 

akrefis gauqmebis ОН 
reles ganrTva 

 

-- 

 

-- 

 

СХ 

24 V cvladi deniT kvebis 

pirdapiri sadeni 

tabloze marSrutuli 

akrefis saindikacio 

naTurebis kveba 

gamoiyeneba Semsrulebeli 

jgufis releebis mcveli 

 

fo7 -  meore j=2 Rilakze TiTis daWera; 

lo8 - avtomaturi gansazRvra imisa, rom mocemul SemTxvevaSi (mocemuli saxisa 

da mimarTulebis marrSrutisaTvis) j Rilaki warmoadgens Tu ara saboloo Rilaks; sxva 

sityvebiT: sruldeba Tu ara j=k piroba;   

fo9 - daWerili Rilaki Tu sabolooa, e.i. Tu j=k (lo8, ki), maSin saboloo 

Rilakis blokSi CairTveba Rilakuri HKH an KH rele; 

fo10 - saboloo Rilakis blokSi CairTveba damxmare saboloo ВК an ВКМ rele; 

fo11 - saSualedo Rilakebis НМI da НМIIАП tipis blokebSi CairTveba 

avtomaturi Rilakuri AKH releebi, romlebic aamoqmedebs HKH da KH releebs; 

fo12 - saSualedo Rilakebis НМI, НМIIП da НМIIАП tipis blokebSi CairTveba 

damxmare saSualedo ВП releebi;     

d a s a x e l e b a 
         

d a n i S n u l e b a 
         

 mcvelis 
muSa deni       

 mcvelis 
dayenebis 

 adgili       

 aRniSvna 

  sqemaSi         
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 nax. 7.3. marSrutuli akrefis 

zogadi algoriTmis blok-sqema 

1. dasawyisi 

8.  j = k 

      ? 

  2.  i  = 1;  j = 2 

3. sawyis .i  Rilakze 
   TiTis daWera 

4. НКН,КН,УК  re- 
   Lleebis CarTva 

5. mimarTulebis re- 
   Lleebis CarTva 

6. ОП,ПП,МП rele- 
   Lebis CarTva 

7. meore j Rilakze  
   TiTis daWera 

9. НКН, КН releebis  
   C a r T v a 

10.ВК, ВКМ releebis  
    C a r T v a 

11.АКН,НКН,КН rele-  
    ebis CarTva 

12. ВП reles CarTva 

13.ПУ,МУ releebis  
     C a r T v a 

14.НКН,КН releebis  
    a m o r T v a 

 15. i–sa da j–s Sor- 
 is isrebis gadaayvana  
     

 22.  i  = 1;  j = 2 

16.  j = k 

      ? 

23. НКН, КН releebis  
    C a r T v a 

 24. ВОМ,ВПМ rele- 
   ebis  C a r T v a 

  25. ПК polusis  
   g a n r T v a 

26. АКН,НКН,КН re- 
   Lleebis CarTva 

 27. ВП reles CarTva 

28.ПУ,МУ releebis  
     C a r T v a 

29.НКН,КН releebis  
    a m o r T v a 

    30. ПК polusis   
       C a r T v a 

ara 

ki 

ara 

ki 

17. Sesabamisobis sqe- 
   mis S e r T v a 
   

18. marSrutis daye- 
       neba 
    
   19.ВП,ВК,ВКМ rele-  
   ebis amorTva  

  20. SuqniSnis  
    gGa R e b a 
    
   
21. ОП,ПП,МП rele-  
    ebis amorTva  

31. dasasruli 
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fo13 - asakrefi marSrutis trasaze i da  j Rilakebs Soris ganTavsebul HCO da 

HCC blokebSi amoqmeddeba isruli mmarTveli ПУ da МУ releebi;   

fo14 - isruli mmarTveli releebis kontaqtebiT amoirTveba Rilakuri HKH da 

KH releebi; 

qvp15 - asakrefi ZiriTadi marSrutis trasaze arsebuli isrebi gadaiyvaneba 

saTanado mdebareobebSi; topologiurad es isrebi moTavsebulia sawyis i da saboloo 

(savarianto)  j Rilakebs Soris; 

lo16 - avtomaturi gansazRvra imisa, rom mocemul SemTxvevaSi (mocemuli saxisa 

da mimarTulebis marSrutisaTvis) j Rilaki warmoadgens Tu ara saboloo Rilaks; sxva 

sityvebiT: sruldeba Tu ara j=k piroba;   

fo17 - sawyis samarSruto Rilakad i=1 Rilakis, xolo saboloo samarSruto 

Rilakad - j=k Rilakis gamoyenebis SemTxvevaSi SesaZlo gasamzadebeli erTi an ramdenime 

Tanagzadi marSrutis Sesabamisobis wredis Sekvra (amoqmedebisaTvis momzadeba);  

qvp18 - blokuri sareleo samarSruto centralizaciis Semsrulebeli jgufis 

sqemebis amuSaveba, ris Sedegadac Caiketeba marSruti;   

fo19 - Camketi З releTa gaTiSuli kontaqtebiT ВП, ВК da ВКМ releebis 

amorTva; 

qvp20 - sasignalo C an MC releTa sqemebis amuSaveba; 

fo21 - amoqmedebuli sasignalo reles zurguli kontaqtebiT gameorebis sawinaRo 

ОП,ПП,МП releTa wredebis ganrTva; marSrutuli akrefis sqemebi brundeba sawyis 

mdgomareobebSi;  

fo22 - i da  j cvladTa mniSvnelobebis inkrementireba (maTi mniSvnelobebis 1-iT 

gazrda); 

fo23 daWerili Rilaki Tu savariantoa, e.i. Tu jk (lo8, ara), maSin 

savarianto Rilakis blokSi amoqmeddeba Rilakuri HKH, KH releebi (bloki HMI), an 

mxolod KH rele (blokebi HMIIП da HMIIAП); 

fo24 - zemoT ganxiluli fo23 operatoris Sesruleba mimarTulebis HH 

blokSi aamoqmedebs mimarTulebis damxmare BOM an BПM reles; 

fo25 -  mimarTulebis П, ПМ  da ВОМ releTa an О, ОМ da ВПМ releTa 

kontaqtebiT ganirTveba kvebis ПК (СПБ-К) polusi; amis SemweobiT pultze 

manipulaciebis swrafad Catarebis dros gamoiricxeba savarianto marSrutis nacvlad 

ZiriTadi marSrutis gamzadeba; 

fo26 - amoqmeddeba i da  j Rilakebs Soris ganTavsebuli saSualedo 

RilakebisaTvis gankuTvnil НМI, НМIIАП tipis blokebSi arsebuli avtomaturi 

Rilakuri AKH releebi; maTi kontaqtebiT kvebas miiRebs HKH da KH releebi; 

fo27 - НМI, НМIIП, НМIIАП tipis saSualedo blokebSi amoqmeddeba damxmare da 

saSualedo ВП releebi; 

fo28 - gasamzadebeli marSrutis trasis i da  j Rilakebs Soris arsebul HCO, 

HCC blokebSi amoqmeddeba isruli mmarTveli ПУ da МУ releebi;     

fo29 -  isrul mmarTvel releTa kontaqtebiT amoirTveba Rilakuri HKH da KH 

releebi; 

fo30 - zemoT naCvenebi fo29 operatoris Sesrulebis Sedegad mimarTulebis 

HH blokSi CairTveba BOM da BПM releebi, ris Sedegadac kveba miuerTdeba ПК (СПБ-

К) poluss;  

fo22 -  radgan j Rilaki savarianto Rilakad iyo gamoyenebuli (lo16, ara), 

amitom xdeba i da  j cvladTa mniSvnelobebis inkrementireba; Semdeg cikli: fo7; 

lo8,ara; fo23; ... ; fo30; lo16,ara; fo22 manam Sesruldeba, sanam j Rilaki ar 

gaxdeba saboloo samarSruto Rilaki, e.i., sanam ar Sesruldeba j=k piroba; 

dasasruli -  damTavrebulia marSrutis dayeneba; samarSruto akrefa mzadaa 

morigi marSrutis asakrefad.  
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7.4 marSrutis dasawyisis, mimarTulebisa da  

saxeobis mafiqsirebeli sqemebi 

                               

            ganvixiloT sadguris sqematuri gegmis fragmenti, romelic Seicavs misa- 

        Reb-gasagzavn 2П liandags, izolirebul 1АП, 1-3СП, 5СП, 7СП seqciebs, 

Sesasvlel Н, gasasvlel Ч2, da samanevro М1, М3, М5, М7, М9 SuqniSnebs (nax.7.4). 
7.4 naxazze garda sadguris sqematuri gegmisa, moyvanilia am fragmentis blokuri 

gegma, romelzedac naCvenebia Rilakebis, agreTve amkrefi da Semsrulebeli blokebis 

ganTavseba. amkrefi jgufis blokebis principuli sqemebi 7.5-7.14 naxazebzea moyvanili. 

Sesasvleli H SuqniSnis mixedviT misaReb-gasagzavn 2П liandagze miRebis ZiriTadi 

marSrutis akrefisas TiTi mimdevrobiT unda davaWiroT ННК (nax.7.6)  Ч2НК Rilaks 

(nax.7.11). (gasasvleli Ч2 SuqniSnis mixedviT gagzavnis ZiriTadi marSrutis gamzadebisas 

Rilakebze zemoqmedebis Tanmimdevroba icvleba: jer TiTi daeWireba 7.11 naxazze arsebul 

Ч2НК , xolo Semdeg - 7.6 naxazze arsebul ННК Rilaks). 

 M1 SuqniSnidan M9 SuqniSnamde da Semdeg M9 SuqniSnidan - 2П liandagze samanevro 

marSrutis gasamzadeblad TiTi Tanamimdevrulad unda davaWiroT М1К , М5К (an М9К) da 

М9К, Ч2К Rilakebs;  

erTdroulad M1 da M9 SuqniSnebis gasaRebad sakmarisia sawyis samarSruto Rilakad 

М1К Rilakis, xolo saboloo samarSruto Rilakad - Ч2К Rilakis gamoyeneba. 

saSualedo М5К  da М9К Rilakebze SeiZleba TiTi ar davaWiroT. 

2П liandagidan 1АП ubanze samanevro marSrutis gamzadebisaTvis sawyisia Ч2К, xolo 

sabolooa - М1К Rilaki.  

amgvarad, erTidaigive Rilaki SeiZleba gamoviyenoT rogorc sawyis, aseve saboloo 

samarSruto Rilakad, xolo savarianto marSrutebis arsebobisas samanevro SuqniSnebis 

Rilakebi savarianto Rilakebadac gamoiyeneba. amitom sistemaSi dayenebulia mimarTulebis 

HH bloki (nax.7.5), romelic TiToeuli marSrutisaTvis gansazRvravs Tu saidan iwyeba 

igi, ra saxisaa (samatarebloa Tu samanevro) da ra mimarTulebisaa (kentia Tu luwia). 

amisaTvis HH blokiT marTuli Rilakur releTa kontaqtebi marSrutebis saxesa da 

mimarTulebaze damokidebulebiT Semdeg oTx jgufad iyofa (ix. nax.7.5): 

 kenti samatareblo (mierTebulia ВH sadenze); 

 luwi samatareblo (mierTebulia ВЧ sadenze); 

 kenti samanevro (mierTebulia ВHM sadenze); 

 luwi samanevro (mierTebulia ВЧM sadenze).  

TiToeul jgufSi Semaval pirvel Rilakze TiTis daWerisas Sesabamisad amoqmeddeba 

mimarTulebis П, О, ПМ an ОМ rele. mimarTulebis TiToeuli reles kvebis wredi 

Seicavs mimarTulebis danarCeni releebis zurgul kontaqtebs, amgvarad, drois nebismier 

momentSi denis qveS mimarTulebis mxolod erTi rele SeiZleba iyos. 

П da О releebi uSualod Rilakur releTa kontaqtebiT CairTveba, xolo ПМ da ОМ 

releebi – damxmare BПМ da BОМ releTa kontaqtebiT. es aucilebelia savarianto 

marSrutebis gamzadebis dros kvebis ПК (СПБ-К) polusis gansarTvelad.   

amoqmedebis Semdeg mimarTulebis samatareblo П an О rele blokirdeba Rilakuri 

releTa danarCeni sami jgufis kontaqtebiT; mimarTulebis samanevro ПМ an ОМ rele 

blokirdeba meore samanevro jgufis Rilakuri releTa kontaqtebiT, radgan samanevro 

marSrutebis gamzadebis dros samatareblo Rilakuri releebi ar muSaobs. es nebismier 

Rilakze TiTis daWerisas  uzrunvelyofs mimarTulebis amoqmedebuli reles Ruzis 

saimedo Sekavebas mocemuli marSrutis dayenebaSi monawile sqemis muSaobis 

damTavrebamde da yvela Rilakis aSvebamde. am wredisaTvis gamoiyeneba specialuri BO1 

da BO2 sadenebi (ix.nax.7.5). 
 

 

 

 

 

 1 



244 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 7.4. blokuri sareleo-samarSruto centralizaciis blokebis ganlag- 

        eba sadguris fragmentis sqematuri gegmis mixedviT   
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mimarTulebis amoqmedebuli reles kontaqtebi mimarTulebis Н,Ч,НМ an ЧМ 

salteebSi kvebis dadebiTi П polusi miawodebs akrefis gauqmebis OH kontaqtis 

Semcveli wrediT, xolo ТН,ТЧ,ТНМ an ТЧМ salteebidan es polusi moixsneba. 

mimarTulebis salteebi, rogorc es 7.6 cxrilSia naCvenebi, funqcionaluri niSnis 

mixedviT jgufdeba. 

mimarTulebis damxmare ВПМ da ВОМ releebis ZiriTadi daniSnulebaa ПК (СПБ-К) 

salteSi kvebis reglamentirebuli miwodebis sqemis Seqmna, rac marTvis pultze 

manipulaciebis swrafad Catarebisas uzrunvelyofs AKH releTa sqemis swor muSaobas.  

 
                                    cxrili 7.6. mimarTulebis blokis salteebi 

 

 
 

 

 

 

1 Н  

 

 

mimarTulebis salteebi, romlebsac kveba miuerTdebaT 

marSrutebis gamzadebis dros 

2 Ч 
3 НМ 

4 ЧМ 
5 Н, Ч 
6 Н, НМ 
7 Ч, ЧМ 
8 Н, Ч, НМ 
9 Н, Ч, ЧМ 

10 ТЧ  

mimarTulebis salteebi, romlebidanac kveba ganirTveba 

marSrutebis gamzadebis dros 
11 ТН 
12 ТЧМ 
13 ТНМ 
14 ИЧ  

mimarTulebis salteebi, romlebsac kveba miuerTdebaT 

damxmare marTvis dros 
15 ИН 
16 ИЧМ 
17 ИНМ 

                               
          magaliTi 7.1. davuSvaT, rom mzaddeba Н SuqniSnidan 2П liandagze miRebis savarianto 
         marSruti (ix. nax. 7.4),romelSic Sewyvilebuli 3/5 isars ukavia minusovani mdebareoba; am           
        dros ПК polusis ararsebobisas TiTi Tu swrafad davaWireT savarianto М7К Rilaks da 

saboloo Ч2НК Rilaks, SeiZleba М9 SuqniSnis  НМIIАП blokSi amoqmeddes АКН rele; es gamoiwvevs 

savarianto marSrutis nacvlad ZiriTadi marSrutis gamzadebas, romelSic 3/5 isars ukavia plusovani 

mdebareoba. 

ZiriTadi marSrutis Sesabamisad АКН reles amoqmedebis gamosaricxavad savarianto Rilakad М7 

SuqniSnis Rilakze TiTis daWeris Semdeg  Ч2НК Rilakidan droebiT unda moixsnas  ПК(СПБ-К) kveba; amis 

misaRwevad saWiroa ВОМ reles kontaqtiT amoirTos КПН rele. 

 

mimarTulebis releTa TiToeuli kompleqtisaTvis tabloze gaTvaliswinebulia 

isriseburi saindikacio ujredebi (ix. 7.4 naxazis qveda nawili). samatareblo 

marSrutebis gamzadebisas isrebi mwvane SuqiTaa ganaTebuli, xolo samanevro marSrutis 

gamzadebisas – TeTri feriT; amasTanave, mnaTi isris mimarTuleba gviCvenebs moZraobis 

mimarTulebas. 

7.5 marSrutebis akrefis sqemebis funqcionireba  

                               

         marSrutebis akrefis procesSi monawileobs Semdegi sqemebi; 

          marSrutuli akrefis Rilakur releTa sqema; 

          gameorebis sawinaRo releTa sqema; 

    damxmare saboloo releTa sqema; 

    damxmare saSualedo releTa sqema; 

    kuTxur releTa sqema; 

    avtomatur Rilakur relaTa sqema; 

    isrul-mmarTvl releTa sqema;  

    Sesabamisobis sqema. 

 2 

 1 

s a l t e T a        j g u f e b i 
         

  salteebis 

  dasaxeleba 

 

         

   N 

  r/m 
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mokled ganvixiloT 7.4 naxazze mocemuli pirobiTi sadgurisaTvis agebuli zemoT 

CamoTvlili da marSrutis akrefis procesSi gamoyenebuli zogierTi sxva sqemebis 

funqcionireba. 

                               

          marSrutuli akrefis Rilakur releTa sqema.   Rilakuri   
         HKH da  KH  releebi ganTavsebulia SuqniSnebis mmarTvel amkref blokeb- 

Si da isini gaerTianebulni arian amkrefi jgufis tipuri blokebis SeerTebis pirvel 

wredSi.  Rilakuri releebi amoqmeddeba marTvis pultze arsebul saTanado Rilakebze 

zemoqmedebiT an avtomaturi Rilakuri releTa kontaqtebiT. 

  НПМ-69 blokebi Seicavs or Rilakur - НКН da КН  reles; HКН  rele 

amoqmedddeba samatareblo, xolo КН  rele – samanevro samarSruto Rilakze TiTis 

daWerisas. magaliTad, 7.6 naxazze naCveneb SemTxvevaSi HКН  rele amoqmeddeba ННК 

Rilakze, xolo 7.11 naxazze naCveneb SemTxvevaSi -   Ч2НК Rilakze TiTis daWeris 

SemTxvevaSi; КН rele amoqmeddeba samanevro М1К (nax7.6) da Ч2К (nax.7.11) Rilakebze 

TiTis daWeris Semdeg; НКН da КН releTa gragnilebs kvebis minusovani М polusi 

miewodeba НСО (nax.7.7) an  НСС (nax.7.8) blokidan. 

ganvixiloT ori isruli seqciis sazRvarze arsebuli samanevro SuqniSnisaTvis 

gankuTvnili НМ1 blokis (naxazebi 7.11 da 7.14) funqcionireba, romlebSic ganTavsebulia 

sawyisi Rilakuri НКН da Rilakuri КН releebi. marSruti Tu iwyeba mocemul 

SuqniSanTan, maSin kvebas miiRebs sawyisi Rilakuri НКН rele; marSruti Tu mTavrdeba 

mocemul SuqniSanTan, maSin - Rilakuri КН rele; xolo Tu marSruti gaivlis mocemul 

SuqniSans – maSin amoqmeddeba orive Rilakuri НКН da КН rele.  

                               
          magaliTi 7.2. ganvixiloT samanevro М3 SuqniSani. mis mameorebelTan arsebobs samarS-            
          ruto M3K Rilaki (nax.7.12). masze TiTis daWerisas kvebas iRebs 1K rele, romelic Ta- 

        visi frontuli kontaqtiT Sekravs НМ1 blokTan frontuli ЧМ  da zurguli TЧМ sal- 

teebis mierTebis wredebs. ganvixiloT Semdegi sami SesaZlo SemTxveva:  

1) marSruti iwyeba mocemuli SuqniSnidan. M3K warmoadgens sawyis Rilaks; masze TiTis daWerisas 

amoqmeddeba 1K rele; ЧМ salte miuerTdeba KH reles, xolo TЧМ salte – HKH reles. udenodaa 

avtomaturi AKH rele, e.i. gaTiSulia misi frontuli da SerTulia zurguli kontaqtebi. am ukanaskneliT 

Rilakuri HKH da KH releTa kvebis wredebi mimarTulia ЧМ, TЧМ salteebisaken. ЧМ salteSi ar 

arsebobs kveba, amitom KH rele ver amoqmeddeba, xolo TЧМ salteSi kveba arsebobs da amoqmeddeba 

sawyisi HKH rele; 

2) marSruti mTavrdeba mocemul SuqniSanTan. M3K warmoadgens saboloo Rilaks; masze TiTis daWerisas 

amoqmeddeba 1K rele; ЧМ salte miuerTdeba KH reles, xolo TЧМ salte – HKH reles. udenodaa AKH 

rele, e.i. gaTiSulia misi frontuli da SerTulia zurguli kontaqtebi. am ukanaskneliT Rilakuri HKH 

da KH releTa kvebis wredebi mimarTulia ЧМ, TЧМ salteebisaken. ЧМ salteSi arsebobs kveba, amitom KH 

rele amoqmeddeba, xolo TЧМ salteSi kveba ar arsebobs da ver amoqmeddeba sawyisi HKH rele; 

 3) marSruti gaivlis mocemul SuqniSans. M3K warmoadgens saSualedo Rilaks, romelzedac TiTs ar 

vaWerT. amoqmedebulia AKH rele; misi frontuli kontaqtiT Rilakuri HKH da KH releTa kvebis 

wredebi  mimarTulia plusovan ПН polusisaken, romlidanac maT miewodeba kveba da orive rele 

amoqmeddeba.           

                                
           magaliTi 7.3.  ganvixiloT samanevro М7 SuqniSani. mis mameorebelTan arsebobs sama-   
           rSruto M7K Rilaki (nax.9.14). masze TiTis daWerisas kvebas iRebs 2K rele, romelic 
   Tavisi frontuli kontaqtiT Sekravs НМ1 blokTan frontuli ЧМ  da zurguli TЧМ salteebis 

mierTebis wredebs. ganvixiloT Semdegi sami SesaZlo SemTxveva:  

1) marSruti iwyeba mocemuli SuqniSnidan. M7K warmoadgens sawyis Rilaks; masze TiTis daWerisas 

amoqmeddeba 2K rele; HМ salte miuerTdeba KH reles, xolo THМ salte – HKH reles. udenodaa 

avtomaturi AKH rele, e.i. gaTiSulia misi frontuli da SerTulia zurguli kontaqtebi. am ukanaskneliT 

Rilakuri HKH da KH releTa kvebis wredebi mimarTulia HМ, THМ salteebisaken. HМ salteSi ar 

arsebobs kveba, amitom KH rele ver amoqmeddeba, xolo THМ salteSi kveba arsebobs da amoqmeddeba 

sawyisi HKH rele; 

2) marSruti mTavrdeba mocemul SuqniSanTan. M3K warmoadgens saboloo Rilaks; masze TiTis daWerisas 

amoqmeddeba 1K rele; HМ salte miuerTdeba KH reles, xolo THМ salte – HKH reles. udenodaa AKH 

rele, e.i. gaTiSulia misi frontuli da SerTulia zurguli kontaqtebi. am ukanaskneliT Rilakuri HKH 

da KH releTa kvebis wredebi mimarTulia HМ, THМ salteebisaken. HМ salteSi arsebobs kveba, amitom 

KH rele amoqmeddeba, xolo THМ salteSi kveba ar arsebobs da ver amoqmeddeba sawyisi HKH rele; 

 3 

 2 

 4 



249 

 

 

 
 
 

na
x
. 
7
. 
7
. 
 
er

T
ma
gi
 
1 
d
a 
7
 
is
r
eb
is
aT
vi
s 
am
kr

ef
i 
Н
С
О

 Х
 2
 

  b
l
o
ki
s 
Ca
r
T
vi
s
 
sq
em
a 



250 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

na
x
. 
7
. 

8.
 
 
S
ew
yv
il

eb
u
l
i 
3
/5
 
is
r
is
aT
vi
s
 
am
kr

ef
i 

H
C

C
   
bl

o
ki
s 
Ca
r
T
vi
s 
sq
em
a 



251 

 

 

 
 
 
 

 
 
 
 
 
 
 

na
x
. 

7
.9
. 
 
u
is
r
o
 

3
/7
П

  
u
bn
id
an
 
mo
Zr
ao
bi
s 
ne
ba
d
am
r
T
ve
l
i 

M
9

  
S
u
qn
iS
ni
sa
T
vi
s 
am
kr

ef
i 
Н
М
II
П

 b
l
o
ki
s 
Ca
r
T
vi
s
 
sq
em
a 



252 

 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

na
x
. 
7
. 

1
0.
 
 
u
is
r
o
 

3
/7
П

  
u
bn
id
an
 
mo
Zr
ao
bi
s 
ne
ba
d
am
r
T
ve
l
i 

M
9

  
S
u
qn
iS
ni
sa
T
vi
s 
am
kr

ef
i 

Н
М

II
A

П
  b
l
o
ki
s 
Ca
r
T
vi
s 
sq
em
a 



253 

 

 

 
 

 
 
 

na
x
. 
7
. 

1
1.
 
 
ga
sa
sv
l
el

i 
Ч

2
  
S
u
qn
iS
ni
sa
T
vi
s 
am
kr

ef
i 

Н
П

М
  
bl

o
ki
s 
Ca
r
T
vi
s
 
sq
em
a 



254 

 

 

 
 
 
 

 
 
 
 
 
 
 

na
x
. 
7
. 

1
2.
 
 
er

T
ma
gi
 
sa
ma
ne
vr

o
 
М

3
  
S
u
qn
iS
ni
sa
T
vi
s 
am
kr

ef
i 

Н
М
I 

  
bl

o
ki
s 
Ca
r
T
vi
s 
sq
em
a 



255 

 

 

 

 
 
 

  
3) marSruti gaivlis mocemul SuqniSans. M3K warmoadgens saSualedo Rilaks, romelzedac TiTs ar 

vaWerT. amoqmedebulia AKH rele; misi frontuli kontaqtiT Rilakuri HKH da KH releTa kvebis 

wredebi  mimarTulia plusovan ПН polusisaken, romlidanac maT miewodeba kveba da orive rele 

amoqmeddeba    
                             

         НМIIП da НМIIАП  blokebSi (naxazebi 7.9 da 7.10) erTi Rilakuri КН             
        relea dayenebuli; mocemuli SuqniSnidan marSrutis dayenebisas igi kvebas 

iRebs mimarTulebis zurguli  ТНМ  (magaliTad, М9 SuqniSnis SemTxvevaSi) an ТЧМ 

(magaliTad, М5 SuqniSnis SemTxvevaSi) saltidan ;  

davuSvaT, rom mzaddeba samanevro marSruti, romliTac moZravi Semadgenloba Cauvlis 

liandagidan moZraobis nebadamrTvel an gasworze (erT ordinataze) dayenebul 

SuqniSnebs; am SemTxvevaSi orive blokis Rilakuri releebi amoqmeddeba АКН reles 

nax.7.13 erTmagi samanevro  M3 da M5 SuqniSnebisTvis amkrefi 
           HMДI blokis CarTvis sqema 

 5 
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kontaqtebiT. nebismieri SuqniSnis samarSruto Rilakis savarianto Rilakad 

gamoyenebisas, orive blokSi CairTveba Rilakuri rele; amasTanave, pirvelad daWerili 

Rilakis blokSi Rilakuri rele amoqmeddeba zurguli ТНМ an ТЧМ salteTi, xolo 

meored daWerili Rilakis blokSi - gaerTianebuli Н, Ч salteTi. 
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sadguris yelSi arsebul liandagis ubanze samanevro marSrutis gamzadebis dros 

saboloo samarSruto Rilakad SeiZleba gamoyenebuli iqnas М5К (nax.7.9) an М9К (nax. 
7.11) Rilaki; es miiRweva НМIIП da НМIIАП blokebs Soris ori kavSiris (7.9 da 7.10 
naxazebze naCvenebi 18 da 28 sadenebis) arsebobis SemweobiT.  

Sesabamisi Rilakis aSvebis Semdeg KН da НКН releebi blokirdeba blokebs Sorisi 

SeerTebis pirveli wredis mixedviT ПУ da МУ releTa kontaqtebiT; aRniSnuli releebi 

ganTavsebulia mezobel  НСО Х 2 an НСС blokebSi (ix. nax. 7.7 da 7.8). Rilakuri КН da 

НКН releebi amoirTveba Sesabamisi ПУda МУ  releebis amoqmedebis Semdeg. 

                               

         gameorebis sawinaRo releTa sqemebi.  НПМ-69 tipis blokSi     
          arsebobs gameorebis sawinaRo ОП  da НМI, xolo НМIIП НМIIАП tipis  

blokebSi - gameorebis sawinaRo МП rele; isini gankuTvnilia blokuri tipis sareleo 

samarSruto centralizaciis Semsrulebeli jgufis sakontrolo-seqciuri КС da 

sasignalo  С releTa erTjeradad CasarTvelad. gameorebis sawinaRo releebi im 

blokebSi amoqmeddeba, romelTa Sesabamisi Rilakebi sawyis samarSruto Rilakebad iyo 

gamoyenebuli. 

samatareblo marSutebis dayenebis dros НПМ-69 tipis blokebSi pirvelad НКН 

reles kontaqti gameorebis sawinaRo ОП reles asamoqmedeblad miuerTebs mimarTulebis 

Н an Ч saltes; amoqmedebuli ОП reles kontaqtiT Semdeg kvebas miiRebs ПП rele. 

samanevro marSrutis gamzadebisas НПМ-69 blokSi mxolod ОП rele amoqmeddeba; 

amisaTvis mas КН reles frontuli kontaqtiT miuerTdeba НМ an ЧМ salte. 

analogiurad, НМI, НМIIП da НМIIАП blokebSi arsebul gameorebis sawinaRo MП 

reles Rilakur releTa frontuli kontaqtebiT miuerTdeba mimarTulebis saTanado 

salte, rac mas aamoqmedebs. 

SuqniSnis gaRebamde gameorebis sawinaRo releebi kvebis miRebas ganagrZobs sasignalo 

releTa zurguli kontaqtebis Semcveli blokirebis wredebiT; sasignalo releTa 

amoqmedeba gamoiwvevs aRniSnuli wredebis gawyvetasa da gameorebis sawinaRo releebis 

udenod datovebas. 

                               

              damxmare saboloo  releTa sqema.  НПМ-69  tipis blokSi  
        ganTavsebulia damxmare saboloo ВК da ВКМ releebi, xolo НМI, НМIIП 

da НМIIАП tipis blokebSi – mxolod damxmare saboloo ВКМ releebi; maTi 

daniSnulebaa kveba miawodos  АКН, ПУ da МУ releTa wreds, agreTve marSrutuli 

akrefis Sesabamisobis sqemas; garda amisa, damxmare saboloo ВКМ releebis saSualebiT 

CairTveba gansaxilveli centralizaciis Semsrulebel blokebSi arsebuli saboloo 

samanevro КМ releebi.  damxmare saboloo releebi amoqmeddeba (kvebas miiReben) 

samarSruto akrefis im blokebSi, sadac samatareblo an samanevro samarSruto Rilakebi 

saboloo Rilakebad iyo gamoyenebuli.  

samatareblo marSrutebis gamzadebisas НКН releTa frontuli kontaqtebiT 

mimarTulebis Н an Ч salte miuerTdeba НПМ-69 tipis blokebSi arsebul saboloo 

damxmare ВК reles, rac mas aamoqmedebs; samanevro marSrutebis gamzadebisas НПМ-69, 

НМI, НМIIП da НМIIАП blokebSi ganTavsebul saboloo damxmare ВКМ releebs 

asamoqmedeblad Rilakuri КН releTa frontuli kontaqtebi mimarTulebis  НМ an ЧМ 

saltes miuerTebs. 

marSrutis Caketvamde damxmare saboloo ВК da ВКМ releebi kvebas iRebs 

TviTblokirebis wredebSi arsebuli marSrutis ukanaskneli seqciis Camketi З releebis 

kontaqtebiT; isini kvebas kargaven aRniSnuli Camketi З releebis amorTvis Semdeg.  

                               

              damxmare saSualedo releTa sqemebi.  damxmare saboloo ВП      

        rele ganTavsebulia  НМI, НМIIП da НМIIАП tipis blokebSi; maTi 

kontaqtebis saSualebiT elementebis sazRvrebze kvebis polusi miewodeba isrul-

mmarTvel ПУ da МУ releTa wreds.  

 7 

 8 
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zemoT miTiTebul blokebSi arsebuli damxmare saSualedo ВП releebi im SemTxvevaSi 

amoqmeddebian, Tu mzaddeba samatareblo marSrutebi, romlebic mocemul SuqniSans 

Cauvlis, an Tu mzaddeba sawinaaRmdego mimarTulebis samanevro marSrutebi.  

amkref НМIIП da НМIIАП blokebSi ganTavsebuli ВП releebi kvebas Sedgenili 

(Н,Ч) saltedan Rilakur КН releTa frontuli kontaqtebiT iReben, xolo НМI 

blokebSi ganTavsebuli ВП releebi Sedgenili (Н,Ч,НМ) an (Н,Ч,ЧM) saltidan kvebas 

iReben Rilakuri НКН da КН releTa frontuli kontaqtebiT.  

                               

               kuTxur Rilakur releTa sqemebi. kuTxuri УК releebi gan-  
             nTavsebulia amkref HCC blokebSi da gankuTvnilia ZiriTadi marSrutis  

trasis asarCevad. es releebi kvebas iRebs im Rilakebis Rilakur releTa kontaqtebiT, 

romlebic sadguris gegmis mixedviT ganTavsebulia, upirveles yovlisa, Sewyvilebuli 

isrebis gadasarbenis mimarT maxvil kuTxeebSi da, garda amisa, SesaZlebelia marSrutis 

gamzadeba am Sewyvilebuli isrebis ara marto plusovan, aramed minusovan mdebareobaSi 

yofnis drosac. 

topologiurad УК releebis kontaqtebi CarTulia AKH releTa sqemebis im maxvil 

kuTxeebSi, romlebic warmoSobilia Sewyvilebul isrebsa da sadgurisaken mimarTul 

pirdapir liandags Soris. es saSualebas gvaZlevs marSruti davayenoT Sewyvilebuli 

isrebis orive mdebareobisaTvis. SemovliTi wredebiT amoqmedebisagan dasacvelad УК 

releebi ikvebeba БДШ blokis diodebiT. 

Rilakuri НКН an КН reles amoqmedebisas pirvelad kvebas miiRebs am reles 

kontaqtTan klema 15-iT mierTebuli yvela kuTxuri rele, magram aRniSnuli releebidan 

TviTblokirdeba mxolod im isrebis blokebSi arsebuli releebi, romlebisaTvisac 

amoqmeddeba minusovani mmarTveli releebi. 

                               

           avtomatur Rilakur releTa sqemebi.  avtomaturi Rilakuri   
           AKH releebi ganTavsebulia amkref НМI da НМIIАП blokebSi. isini 

gankuTvnilia ori da meti elementis Semcvel marSrutebSi isrebis avtomaturi 

gadayvanis uzrunvelsayofad; sxva sityvebiT, iseT marSrutebSi, romlebsac garda sawyisi 

da saboloo Rilakebisa, gaaCnia saSualedo (savarianto) Rilakebi. 

avtomaturi Rilakuri releebis sqema warmoSobs tipuri blokebis damakavSirebel 

meore wreds; kvebis erT-erTi polusi mas uerTdeba sawyisi samarSruto Rilakis 

blokSi arsebuli gameorebis sawinaRo reles SerTuli kontaqtiT, xolo meore polusi 

– saboloo samarSruto Rilakis blokSi arsebuli damxmare saboloo reles SerTuli 

kontaqtiT. 

amoqmedebis Semdeg avtomaturi Rilakuri AKH releebis kontaqtebi saSualedo 

amkref blokebSi SerTaven Rilakur НКН da КН releebis kvebis wreds; amis Sedegad 

samatareblo marSrutebsa da agreTve im samanevro marSrutebSi, romlebisTvisac 

mocemuli saSualedo Rilaki miekuTvneba Semxvedri mimarTulebiT moZraobisaTvis 

gankuTvnil samanevro SuqniSans, amoqmeddeba damxmare saSualedo ВП releebi 

samanevro SuqniSani Tu gankuTvnilia Tanagzadi samanevro marSrutisaTvis, maSin 

saSualedo Rilakis blokSi amoqmeddeba gameorebis sawinaRo МП da damxmare saboloo 

ВКМ releebi; amiT miiRweva ramdenime Tanagzadi samanevro marSrutis dayenebis procesis 

avtomatizacia. 

                               

                isrul-mmarTvel releTa sqemebi.  isruli mmarTveli  
        ПУ da МУ releebi ganTavsebulia amkref HCO X 2 da  HCC blokebSi 

(ix.nax. 7.7 da 7.8); isini gamoiyeneba marSrutis trasaze arsebuli savali da 

damcavi isrebis avtomaturi gadayvanisaTvis.  

isruli mmarTveli ПУ da МУ releebi marSrutis or mezobel samarSruto 

Rilaks Soris ganTavsebuli erTi elementis farglebSi mimdevrobiTaa CarTuli 

tipuri amkrefi blokebis SemaerTebel mesame wredSi. Cveni pirobiTi 
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sadgurisaTvis (ix. nax.7.4) SeiZleba Semdegi elementebi gamovyoT: 1ПУ, 3/5ПУ2; 

7MУ; 1MУ;  3/5ПУ1; 7ПУ; 1ПУ, 3/5MУ.  

  erTi elementis Semcveli mokle (magaliTad, М1 SuqniSnidan М9 SuqniSnamde) 

marSrutis dayenebisas mmarTvel releTa wredis erT-erT bolos kveba gameorebis 

sawinaRo reles, xolo meore bolos – damxmare saboloo reles kontaqtiT miewodeba. 

ramdenime elmentis Semcveli (magaliTad Sesasvleli Н SuqniSnidan 2П liandagze 

miRebis) marSrutis dayenebisas isruli mmarTveli  ПУ da МУ releebs Siga 

sazRvrebidan kveba  damxmare saSualedo ВП  releTa frontuli kontaqtebiT miewodeba. 

isruli mmarTveli ПУ da МУ releebi marSrutis dasaxvis Semdeg amoirTveba Camketi 

З releTa frontuli kontaqtebiT, romlebic wyvets ВК,ВКМ da ВП releTa 

TviTblokirebis wredebs.  

                               

                Sesabamisobis sqemebi.    amkrefi  jgufis blokebis SeerTebis    
        meoTxe wredi  warmoqmnis Sesabamisobis sqemas. misi daniSnulebaa 

isrebis gadayvanis Sesaxeb brZanebebis sworad Sesrulebis dadgenis Semdeg aamoqmedos 

samatareblo da samanevro sawyisi H da HM releebi. sqemis dasaxeleba miRebulia imis 

gamo, rom igi amowmebs Seesabameba Tu ara marSrutis trasaze arsebuli savali da 

damcavi isrebis faqtiuri mdebareobebi im mdebareobebs, romlebic gansazRvruli iyo 

isrul-mmarTveli releebis mier formirebul brZanebebSi.  

zemoTaRniSnuli Semowmeba organizdeba asakref marSrutSi Semavali yvela isris 

isrul-mmarTveli ПУ da МУ  da sakontrolo ПК, МК releTa kontaqtebis mimdevrobiT 

CarTviT. 

sawyisi Н releebi ganTavsebulia Semsrulebeli jgufis  ВД, МI, МII, МIII blokebSi;  

isini Sesabamisobis sqemebs uerTdeba im amkref blokebSi arsebuli gameorebis sawinaRo 

releTa frontuli kontaqtebiT, romelTa Rilakebi gamoyenebuli iyo sawyis samarSruto 

Rilakebad. kvebis minusovani М polusi Sesabamisobis sqemas miewodeba im amkrefi jgufis 

blokebidan, romelTa Rilakebi gamoyenebuli iyo saboloo samarSruto Rilakebad.  

marSrutis Caketvis Semdeg sawyisi releebi ganirTveba Sesabamisobis sqemidan 

SuqniSnis Semdeg arsebuli pirveli izolirebuli seqciis Camketi З reles kontaqtiT da 

isini gadadian TviTblokirebis wredebze. 

                               
            magaliTi 7.4.   gavamzadoT Sesasvleli H SuqniSniT 2П liandagze miRebis ZiriTadi              
          samatareblo marSruti. 
        НПМ-69 blokis ННК Rilakze (ix. nax.7.6), romelic fizikurad marTvis pultze arsebul H 

da M1 SuqniSnebis mameoreblebTanaa moTavsebuli, TiTis daWerisas amkrefi blokebis SemaerTebeli 

pirveli wrediT amoqmeddeba Rilakuri НКН rele (ix.nax. 7.6 da 7.7). НКН rele mimarTulebis НН 

blokSi CarTavs П reles (ix. nax. 7.6), ris Sedagadac kvebis dadebiTi П(СПБ) polusi miuerTdeba 

mimarTulebis Н saltes. am saltidan НПМ-69 (Н, М1) blokSi amoqmeddeba gameorebis sawinaRo ОП da ПП 

releebi. imavdroulad  НКН rele  НСС(isari 3/7) blokSi CarTavs УК reles (ix.nax. 7.8). sawyis 

samarSruto Rilakidan TiTis aSvebis Semdeg  НКН,ОП da ПП releebi TviTblokirebis wredebiT darCeba 

amoqmedebuli.  

saboloo samarSruto Ч2НК Rilakze TiTis daWeris Semdeg  НПМ-69 blokSi (Sesasvleli Ч2 SuqniSani, 

nax. 7.11) CairTveba НКН rele, xolo misi kontaqtiT Н saltedan kvebas miiRebs damxmare saboloo ВК 

rele; aRniSnuli Rilakidan TiTis aSvebis Semdeg НКН rele kvebis miRebas gaagrZelebs ВК reles kontaqtis 

Semcveli TviTblokirebis wrediT. 

 ОП da ВК releTa SerTuli kontaqtebiT Seikvreba amkrefi blokebis SemaerTebeli meore wredi; 

igi warmoqmnis avtomatur Rilakur АКН releTa wredis, romelSic CarTulia НМIIАП (samanevro М9 
SuqniSnis, ix. nax. 7.10 ) blokis  АКН rele. am reles kontaqtiT  НМIIП (samanevro М5 SuqniSani, nax. 7..9) 
da НМIIАП (samanevro М9 SuqniSani, nax. 7.10) blokebSi amoqmeddeba Rilakuri КН releebi, romlebic Н,Ч 

salteebidan kvebas miawodebs damxmare saSualedo ВП releebs. 

ВП reles kontaqti Sekravs amkrefi blokebis SeerTebis mesame wreds, romelic warmoqmnis isrul-

mmarTvel ПУ, МУ releTa sqemas; am sqemis saTave da bolo wertilebi adre iyo amorCeuli ОП da ВК 

releTa kontaqtebiT. es wredi Seikvreba dasayenebel marSrutSi Semavali elementebis mixedviT. kerZod: 

 pirvel elementSi Sedis НСО blokis (isari 1, ix. nax. 7.7) 2ПУ rele da НСС blokis (isari 3/5 ix. 
nax. 7..8); 

 meore elementSi Sedis НСO blokis (isari 7 ix. nax. 7.7) MУ rele. 

zemoT aRniSnuli releebis amoqmedebis Semdeg saTanado mdebareobebSi gadava gasamzadebel marSrutSi 

Semavali 1, 3/5 da7 isrebi. garda amisa, ПУ da МУ releTa gaTiSuli zurguli kontaqtebiT amoirTveba 

 12 

 13 



260 

 

 

НКН, КН da УК releebi.  ВП da ВКreleebs miuerTdeba TviTblokirebis wredebi, romlebSic CarTulia 

Camket releTa frontuli kontaqtebi. 

gadayvanili isrebis mdebareobebis Sesaxeb kontrolis miRebis Semdeg Seikvreba amkrefi blokebis 

SeerTebis meoTxe wredi (Sesabamisobis sqema), romelzec mierTebulia Semsrulebeli jgufis sawyisi НН 

rele (ix. nax. 7.6). Sesabamisobis sqema saTaveSi Seikvreba ОП da ПП releTa kontaqtebiT, xolo bolo 

nawilSi -  ВК reles kontaqtiT (ix. nax.7.11). am dros mowmdeba isrebis faqtiuri mdebareobebi (mowmdeba 
ПК, МК releTa kontaqtebiT) Seesabameba Tu ara gadayvanis brZanebebiT gaTvaliswinebul maT mdebareobebs 

(ПУ, МУ mdgomareobebs). 

НН reles kontaqtiT ОП da ПП releTa kontaqtebTan erTad SeirTveba Semsrulebeli jgufis 

sakontrolo-seqciur КС releTa sqema; amis Sedegad amoirTveba samarSruto М releebisa da Camketi З 

releebi, e.i. marSruti Caiketeba. Camketi З releTa ganrTuli frontuli kontaqtebiT amoirTveba 

marSrutuli akrefis ВП da ВК releebi. Semdeg amoqmeddeba sasignalo НС rele, romelic Sesasvlel Н 

SuqniSanze CarTavs nebadamrTvel signals; НС reles zurguli kontaqtiT marSrutuli akrefis sqemaSi 

amoirTveba gameorebis sawinaRo ОП da ПП releebi. sqemebi brundeba sawyis mdgomareobebSi da isini 

SeiZleba axali marSritis gasamzadeblad gamoviyenoT. 

                               
           magaliTi 7.5. gavamzadoT M1 SuqniSnidan  M7 SuqniSnamde savarianto samanevro mar-   
         Sruti. davalebuli marSrutis gasamzadeblad Tanamimdevrulad TiTi unda davaWiroT M1K, 

M3K da M7K Rilakebze, romelTaganac M1K aris sawyisi, M3K - savarianto, xolo M7K - saboloo 

samarSruto Rilaki. sawyis samarSruto M1K Rilakze TiTis daWeris Semdeg HПМ-69(Н,М1) blokSi 

amoqmeddeba КН rele (ix. nax.7.6); es ukanaskneli mimarTulebis  НН blokSi CarTavs mimarTulebis damxmare 

ВПМ reles, romlis kontaqtiTac Seikvreba mimarTulebis  ПМ reles wredi (ix. nax. 7.5). ПМ reles 

frontuli kontaqtiT mimarTulebis НМ saltes miuerTdeba kvabis dadebiTi П(СПБ) polusi. amkref НПМ-

69 (Н,М1, naxazi 7.6) blokSi amoqmeddeba saerTo gameorebis sawinaRo ОП rele, xolo НСС(isari 3/5, naxazi 

7.8) blokSi -  УК rele.  

savarianto samarSruto М3К TiTis daWerisas НМIД (М3, M7, naxazi 7.13) blokSi amoqmeddeba М3К rele; 

amis Sedegad  НМI (М3, naxazi 7.12) blokSi ТЧМ saltidan kvebas miiRebs НКН rele, romelic  Н,Ч,НМ 

saltidan aamoqmedebs КН reles. amave saltidan НКН da КН releTa frontuli kontaqtebidanamoqmeddeba 

damxmare saSualedo ВП rele. imavdroulad mimarTulebis НН blokSi (ix. nax.7.5) НМI(М3) blokis (ix. nax. 
7.12) НКН reles frontuli kontaqtiT CairTveba mimarTulebis damxmare ВОМ rele. es gamoiwvevs  

ПК(СПБ-К) saltis manmade ganrTvas, sanam ar amoqmeddeba НСО (isari1, ix. nax. 9. 7) blokSi ar amoqmeddeba  

МУ rele; amiT uzrunvelyofili xdeba savarianto marSrutis gamzadeba.  

marSrutis pirveli elementis 2МУ reles wredi НПМ-69(Н,М1) blokSi (ix. nax. 9.6) Seikvreba ОП 

reles, xolo НМI(М3) blokSi (ix. nax. 7.12) -  ВП reles kontaqtiT. minusovan mdebareobaSi gadaiyvaneba 

isari1, xolo НПМ-69(Н,М1) blokis  КН da НМI(М3) blokis НКН releebi amoirTveba. amis Sedegad 

amoirTveba НН blokis ВОМ rele da  ПК(СПБ-К) salteSi xelaxla gaCndeba kveba;es savarianto 

marSrutis akrefis gagrZelebis saSualebas gvaZlevs. 

saboloo samarSruto М7К Rilakze TiTis daWerisas НМIД  (М3,М7, naxazi 7.13) blokSi CairTveba  М7К 

rele, xolo НМI (М7, naxazi 7.14) blokSi -  НМ saltidan jer amoqmeddeba  КН rele, xolo Semdeg – 

damxmare saboloo samanevro ВКМ rele. es marSrutis meore elementis НСС (isari  3/7, naxazi 7.8) blokSi 

gamoiwvevs  ПУ1 reles wredis Sekvras; amis Sedegad 3/5 isari gadaiyvaneba plusovan mdebareobaSi, 

amoirTveba НМI (М3, naxazi 7.12)  da  НМI(М7 naxazi 7.14)  blokebis Rilakuri  КН releebi da ganirTveba  

НМ saltis kveba. 

brZanebebiT gansazRvrul mdebareobebSi isrebis gadayvanis kontrolos miRebis Semdeg SeirTveba 

Sesabamisobis sqema, romlis dasawyisSi CarTulia М1 SuqniSnis sawyisi НМ rele (ix. nax. 7.6). marSrutis 
Caketvis Semdeg amoirTveba НМI(М3, ix. nax.7.12)  blokis  ВП da  НМI (М7, ix. nax.7.14) blokis ВКМ 

releebi; SemdgomSi samanevro sasignalo МС reles amoqmedebis Sedegad  НПМ-69 (Н,М1, ix. nax.7.6) blokSi 

amoirTveba gameorebis sawinaRo ОП rele.   

 

 

7.6. marSrutis akrefis gauqmebisa da marSrutebis 

dagrovebis gamoricxvis sqemebi 

 

marTvis pultze mcdari manipulaciebis Catarebis SemTxvevaSi sadguris moriges 

akrefis gauqmebis OH Rilakze (ix. nax. 7.5) TiTis daWeriT SeuZlia amkrefi jgufis 

releTa sqemebi daabrunos sawyis mdgomareobaSi.  

am dros kvebas dakargavs OH rele, romelic ganrTavs kvebis ПН, ПГ, МГ polusebs 

da mimarTulebis frontul  Н,Ч,ЕМ,ЧМ salteebs; es udenod datovebs marSrutuli 

akrefis yvela reles. 

marSrutis gauqmebisas amoirTveba ОГ,  ОГ1 da CairTveba ВОГ1 rele, rac agreTve 

ganrTavs ОН reles da udenod datovebs marSrutuli akrefis releebs; garda amisa, am 

 14 
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dros ganrTuli  ПГ da МГ polusebi saSualebas gvaZlevs sawyis samarSruto Rilakze 

TiTis daWeriT davxuroT gasauqmebeli marSrutis SuqniSani.  

ИЗ  relesTan erTad ОН rele gamoricxavs dakavebuli an sxva marSrutSi Caketili 

seqciis Semcveli marSrutebis dagrovebas. amiT gamoiricxeba iseTi saxifaTo mtyuneba, 

rogoricaa sarelso wredze Suntis xanmokled dakargvis SemTxvevaSi (e.i. raime mizezis 

gamo sarelso wredis Sunturi reJimis Seusruleblobis dros) moZravi Semadgenlobis 

qveS isrebis gadayvana.   

ИЗ reles sqema Sedgeba  sadguris (yelis) mimdevrobiT SeerTebuli fragmentebisagan, 

romlebic Seesabameba sadguris (yelis) isrul-saliandago seqciebs. TiToeuli aseTi 

fragmanti Seicavs sam paralelur wreds, romelTaganac erT-erTi warmoqmnilia isruli 

mmarTveli ПУ, МУ releebis kontaqtebiT, meore – isrul saliandago СП da Camket З 

releTa kontaqtebiT, xolo mesame – sakontrolo-seqciuri КС releTa kontaqtebiT. 

Caketili an dakavebuli seqciis gamoyenebiT marSrutis dagrovebis mcdelobisas 

Sesabamis fragmentSi samive paraleluri wredi gawydeba, ris Sedegadac: 

 amoirTveba ИЗ rele; 

 gawydeba ОН reles wredi;  

 Camoiyreba dagrovebuli davaleba. 

 ase, magaliTad, Caketili seqciis Semcveli marSrutis dagrovebis dros (amorTulia 

З rele) CairTveba isrul-mmarTveli ПУ (МУ) releebi da adre gamzadebul marSrutSi 

matareblis Sesvlisas КС reles kontaqtebiT ganirTveba ИЗ reles wredi.   

dakavebuli seqciis Semcvel trasaze marSrutis gamzadebisas (amorTulia СП da КС 

releebi) ИЗ amoirTveba rele isruli mmarTveli ПУ da МУ kontaqtebiT. КС releTa 

kontaqtebis gamoyeneba aucilebelia marSrutis normalurad dayenebisas  ИЗ reles 

amorTvis gamosaricxad, radgan МУ da ПУ releebi amoirTveba ВК, ВКМ da ВП releTa 

kontaqtebiT, romlebic Tavis mxriv З releTa kontaqtebiT ganirTveba. ИЗ reles wredis 

uwesivrobisas marSrutuli akrefis releTa kvebis wredi SeiZleba aRvadginoT 

marSrutis aRdgenis specialur plombirebad ВН Rilakze TiTis daWeriT.  

 

7.7. damxmare marTva 

 

marSrutuli akrefis (yvelaze xSirad - Sesabamisobis sqemis) uwesivrobisas sadguris 

moriges SeuZlia marSruti damxmare marTvis reJimis gamoyenebiT gaamzados. amisaTvis igi 

marSrutis trasaze arsebul saval da damcav isrebs individualuri komutatorebis 

daxmarebiT danawevrebiT gadaiyvans; Semdeg TiTs daaWers damxmare marTvis ВУ Rilaks da 

misgan TiTis auReblad – sawyis da saboloo samarSruto Rilakebs.  

ВУ Rilakze TiTis daWerisas jer amoqmeddeba ВУ rele da Seyovnebis Semdeg -  ВУ1 

rele (ix. nax. 7.5); amoqmedebaze ВУ1 reles Seyovneba miiRweva misi gragnilebis 

Semxvedrad SeerTebisa da 2-4 gragnilis wredSi arsebuli kondensatoris damuxtvis 

SemweobiT.   

ВУ reles zurguli kontaqtis gaTiSvidan ВУ1 reles frontuli kontaqtis 

SerTvamde arsebuli drois monakveTis ganmavlobaSi kveba uwydeba gauqmebis ОН reles; 

amis Sedegad marSrutuli akrefis yvela rele jer dakargavs kvebas da Semdeg maT es 

kveba aRudgebaT. ВУ  da ВУ1 releebis kontaqtebis gadarTvisas tabloze xanmokled 

ainTeba wiTeli naTura.   

ВУ reles ganrTuli zurguli kontaqtebiT kveba moixsneba  МИ saltidan; amiT 

damxmare marTvis reJimis dros gamoiricxeba avtomaturi Rilakuri АКН da isruli 

mmarTveli ПУ, МУ releTa muSaoba. ВУ da ВУ1 releTa frontuli kontaqtebiT 

mimarTulebis  Н da Ч salteebs miuerTdeba damxmare НВВ da ЧВВ releebi.  

sawyis samarSruto Rilakze TiTis daWeriT mimdevrobiT amoqmeddeba Rilakuri rele, 

mimarTulebis rele da gameorebis sawinaRo rele. garda amisa, samatareblo marSrutis 

gamzadebisas mimarTulebis Sesabamisi saltedan amoqmeddeba НВВ an ЧВВ rele. 
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saboloo samarSruto Rilakze TiTis daWerisas mimarTulebis НН blokSi (nax.7.5) 
amoqmeddeba mimarTulebis damxmare  ВОМ an ВПМ rele; amis Sedegad ganirTveba КПН 

rele da kvebis ПК(СПБ-К) polusi.  

ВУ1 relesa da mimarTulebis  П, О, ПМ an ОМ reles frontuli kontaqtebiT 

damxmare marTvis  ИН, ИЧ, ИНМ  an ИЧМ salteebidan erT-erTs miuerTdeba kvebis 

minusovani М polusi. Amis gamo sawyisi samarSruto Rilakis Rilakuri reles 

kontaqtiT amoqmeddeba sawyisi Н rele. samanevro marSrutebis SemTxvevaSi ВКМ reles 

kontaqtiT Semsrulebel blokebSi CairTveba saboloo samanevro КМ rele, amis Sedegad 

marSruti gamzaddeba. 

ВУ Rilakidan TiTis aSvebisas jer amoirTveba ВУ rele, xolo drois Seyovnebis 

Semdeg -  ВУ1 rele. Ruzas CamoSvebaze ВУ1  reles Seyovneba miiRweva am reles 1-3 
gragnilze kondensatoris ganmuxtviT. amis Sedegad ОН xelaxla amoirTveba xanmokled 

da marSrutuli akrefis sqemebs daabrunebs sawyis mdgomareobaSi.  

damxmare reJimSi marSrutulma akrefam SeiZleba imuSaos mxolod mimarTulebis 

blokis wesivrulobis SemTxvevaSi; amitom sistemaSi, rogorc wesi, НН bloki 

dublirdeba. ZiriTadidan sarezervoze da piriqiT НН blokis gadasarTvelad 

gaTvaliswinebulia specialuri Rilaki da gadamrTvel releTa kompleqti.  

 

7.8 Semsrulebeli jgufis releTa sqemebis funqcionireba 

                               

         blokuri sareleo-samarSruto centralizaciis Semsrulebel releTa sqeme-    

         bi funqciaa matarebelTa usafrTxod moZraobis pirobebis dacviT moaxdinos 

marSrutebis dayeneba, Sexsna, gauqmeba da xelovnurad Sexsna. aRniSnul releebad 

ZiriTadad gamoiyeneba saimedoobis I klasis releebi, romlebic standartul 

funqcionalur blokebSia moTavsebuli. topologiurad (sadguris gegmis mixedviT) 

aRniSnuli blokebi ganTavsebisa da rva wrediT maTi dakavSirebis Sedegad warmoiqmneba 

sistemis Semsrulebel releTa sqemebi. aRniSnul blokebs Semsrulebeli jgufis 

blokebi ewodeba. 7.7 cxrilSi moyvanilia zemoT aRniSnuli wredebis pirobiTi 

aRniSvnebi, dasaxeleba da daniSnuleba.  

Bblokuri tipis sareleo-samarSruto centralizacia (bmrc) pirvelad gasuli 

saukunis 60-ian wlebSi iqna damuSavebuli; masSi gamoyenebuli iyo Semsrulebeli jgufis 

15 saxis tipuri bloki, romlebsac pirobiTad aramodernizebuli saxis blokebi 
vuwodoT. aRniSnuli blokebis modernizeba moxda 1996 wels, ris Sedegadac miRebuli 

iqna modernizebuli blokebi; 7.8 cxrilSi moyvanilia aramodernizebuli da 

modernizebuli blokebis dasaxelebaTa CamonaTvali. 
Semsrulebeli jgufis blokebis modernizeba Semdegi mimarTulebiTaa moxdenili: 

 ПСТ, ПС110М.220М da МПУ blokebs garda danarCen modernizebul blokebSi 

nacvlad aramodernizebul blokebSi arsebuli НМ tipis releebisa gamoyenebulia  БН 

tipis releebi. konstruqciulad БН releebi РЭЛ releebis analogiuria; isini 

blokebSi dasayenebladaa gankuTvnili, amitom kontaqtebis ukana nawilebSi mirCilisaTvis 

aucilebeli naxvretebia datovebuli. Zveleburi НМ tipis releebisagan gansxvavebiT БМ 

tipis releebi gamoirCeva maRali teqnologiurobiT, rac blokebis Rirebulebis 

Semcirebisa da saimedoobis amaRlebis saSualebas iZleva;  

 sasignalo ВД-М, ВI-M, BII-M, BIII-M, MI-M, MII-M, MII-M blokebidan 

gamoricxulia dabali saimedoobis mqone eleqtrolituri kondensatorebi, romlebic 

aRniSnuli blokebis analogiur aramodernizebul ВД, ВI, BII, BIII, MI, MII, MII 

blokebSi gamoiyeneboda; kondensatorebi gamoricxulia samatareblo da samanevro 

sasignalo releebis, agreTve gauqmebis reles sqemebidan; 

 aramodernizebul samatareblo sasignalo ВI, BII, BIII blokebisagan gansxvavebiT maT 

Sesabamis modernizebul ВI-M, BII-M, BIII-M blokebSi gaTvaliswinebulia Sesabamisobis 

individualuri CO releebi; es TiToeul SuqniSanSi mwvane naTuris gadawvisas yviTel 

naTuraze gadarTvis saSualebas iZleva; 
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                      cxrili 7.7 Semsrulebeli jgufis ZiriTadi wredebis dasaxelebebi  
 

 

 

 
  

 

1 
   КС pirveli wredi;sakontrolo seqciur 

releTa sqema 

U2 simravleSi Semavali pirobebis 

Semowmeba 

 

2 
 

С, МС 

meore wredi; sasignalo С  

releebis da  samanevro  МС 

releebis kvebis ZiriTadi wredi 

mocemul marSrutSi SuqniSnis gaRebisas 

U3 da U4 simravleSi Semavali pirobebis 

Semowmeba 

 

3 
 

1М, МС 

mesame wredi; samarSruto 
releTa 1-li wredi da samanevro 

sasignalo releTa kvebis damatebiTi 

wredi 

wina seqciis Sexsnis (U5 simravleSi 

Semavali pirobebis) Semowmeba 

 

4 
 

2М 

meoTxe wredi; samarSruto 
releTa me-2 wredi 

moZraobis mixedviT pirveli samarSr- 

uto reles CarTva mocemuli seqciis 

dakavebis (U5 simravleSi Semavali 

pirobebis) SemowmebiT 

 

 

5 

 

3М, ЛС 

mexuTe wredi; samarSruto 
releTa me-3  wredi da SuqniSnebis 

sasignalo Cvenebebis 

urTierTdamokidebulebaTa wredi 

moZraobis mixedviT meore samarS-

Sruto reles CarTva mocemuli seqciis 

ganTavisuflebis (U5 simravleSi Semavali 

pirobebis) SemowmebiT 

 

 

6 

 

 

Р 

 
meeqvse wredi; daSlis releTa 

wredi 

drois SeyovnebiT marSrutis Sexsna (U6 

simravleSi Semavali pirobebi) an 

xelovnuri Sexsna (U7 simravleSi 

Semavali pirobebi). kuTxur SesvlebSi 

samanevro marSrutebis gamouyenebeli 

nawilebis Sexsna 

 

7 
 

БЛ 

meSvide wredi; sadguris 
mnemosqemis TeTri naTurebis 

(yviTeli Suqdiodebis) CarTvis 

wredi 

marSrutis Sexsnisas sadguris  

mnemosqemis TeTri (yviTeli) zolebis 

uwyvetad gaSuqeba; xelovnurad Sexsnisas 

aRniSnuli zolis cimcimi 

 

8 
 

КЛ 

merve wredi; sadguris 
mnemosqemis wiTeli naTurebis 

(wiTeli Suqdiodebis) CarTvis 

wredi 

sadguris izolirebuli ubnebis dak-

avebisas sadguris mnemosqemis wiTeli 

zolebis uwyvetad gaSuqeba; 

 
                         cxrili 7.8 aramodernizebuli da modernizebuli blokebis CamonaTvali 

aramodernizebuli 

blokebi 

П-62, СП-69, УП-65, МI, MII, MIII,BI, BII, BIII, ВД, Вх, ВхД, ПС, 

С, ПП 
modernizebuli 

blokebi 

П-М, СП-М, УП-М, МI-М, MII-М, MIII-М, BI-М, BII-М, BIII-М, 

ВД-М, ПСТ, (ПС110М.220М)  C-M, ,OГ-М,  МПУ 

 

 modernizebuli blokebiT aramodernizebuli blokebis Secvlisas saWiro ar aris 

blokebis gare SeerTebaTa gadamontaJeba; amgvarad, modernizebuli blokebis damuSavebisas 

daculi iqna eqspluataciaSi arsebul Zveli tipis blokebTan urTierTSecvladobis 

principi.  

                               

         Semsrulebeli jgufis modernizebuli blokebis dasaxelebebi da maTi daniS-          

        nulebebi 7.9 cxrilSi, xolo maTi principuli sqemebi  danarT 2-Sia  
moyvanili (ix. naxazebi d2.1-d2.14). 

marSrutebis dayenebisa da SexsnisaTvis gamoiyeneba kvebis mTeli rigi salteebi. 

sqemebSi maTi aRniSvnebi, dasaxelebebi, blokebis gamomyvanebi da gamoyenebis 

Taviseburebebi 7.10 cxrilSia moyvanili.  

 

 

 

 

 

 

 

 2 

wredis ZiriTadi daniSnuleba wredebis  dasaxeleba 
pirobiTi 

 aRniSvna 

 

  N# 

   r/m 
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                   cxrili 7. 9  Semsrulebeli jgufis modernizebuli tipuri blokebi 

 

 

 

П-М saliandago bloki; akontrolebs misaReb-gasagzavni liandagis mdgomareobas 

(Tavisuflebas an dakavebas) da gamoricxavs Sublur marSrutebs 

 СП-М isruli saliandago bloki; akontrolebs isruli saliandago ubnis 

mdgomareobas, isrebs Caketavs marSrutSi da Sexsnis mas ubanze matareblis 

gavlisas  

УП-М sadguris yelSi uisro ubnis bloki; akontrolebs am ubnis mdgomareobas; 

samatareblo marSrutSi akontrolebs seqciebis mimdevrobiT Sexsnas da 

gamoricxavs am ubanze Sublur samanevro marSrutebis gamzadebas 

 МI-М ori isruli izolirebuli seqciis sazRvarze arsebuli samanevro 

SuqniSnis bloki 

МII-М Ggasworze (erT ordinataze) mdgari ori samanevro SuqniSnis, agreTve 

Cixidan gamosvlis nebadamrTveli samanevro SuqniSnis bloki  

МIII-М
 Gsadguris yelSi arsebuli uisro ubnidan an misaReb-gasagzavni liandagidan 

gamosvlis nebadamrTveli samanevro SuqniSnis bloki 

BI-М erTi mimarTulebiT gagzavnis gasasvleli SuqniSnis ZiriTadi bloki; ВД-М 

blokTan erTad uzrunvelyofs gasasvlel SuqniSanze wiTeli, yviTeli, mwvane, 

TeTri-mTvarisebri ferebisagan Sedgenil samniSna signalizacias 

BII-М ori mimarTulebiT gagzavnis gasasvleli SuqniSnis ZiriTadi bloki; ВД-М 

blokTan erTad uzrunvelyofs gasasvlel SuqniSanze wiTeli, yviTeli, ori 

mwvane (an ori yviTeli), TeTri-mTvarisebri ferebisagan Sedgenil samniSna 

signalizacias 

BIII-М OerTi mimarTulebiT gasasvleli SuqniSnis ZiriTadi bloki; ВД-М blokTan 

erTad uzrunvelyofs gasasvlel SuqniSanze wiTel, yviTel, mwvane, yviTel-

mwvane, TeTri mTvarisebri ferebisagan Sedgenil oTxniSna signalizacias 

ВД-М sareleo da sabatareo karadebSi arsebul aparaturasTan erTad 

gankuTvnilia centraluri kvebis dros gasasvleli SuqniSnis sasignalo 

Cvenebebis marTvisaTvis; garda amisa igi warmoadgens gasasvleli SuqniSnebis 

damatebiT bloks.   

ПСТ  isruli amuSavebis bloki; axdens cvladi denis isruli eleqtroamZravebis 

amuSavebasa da kontrols  

ПС110М/220М isruli amuSavebis bloki; axdens mudmivi denis isruli eleqtroamZravebis 

amuSavebasa da kontrols; centralizaciis mowyobilobebis kvebis sabatareo 

sistemis dros amuSavebis blokis klemebze, romlebzedac xdeba 1T, 2T  

transformatorebis gragnilebis mierTeba, ewodeba 110 V Zabvis deni (ПС110М); 

kvebis sabatareo sistemis dros - ewodeba 220 V Zabvis deni (ПС220М);     

C-M isruli sakomutacio bloki; dayenebuli marSrutis Sesabamisad axdens 

sqemebis komutirebas da tabloze gadascems isrebis mdebareobis kontrols; 

Sewyvilebuli isrebidan TiToeulisaTvis gamoiyeneba sakuTari C-M bloki.   

OГ-М teqnikuri daTvalierebis dros misaReb-gasagzavni liandagis gadaRobvis 

bloki 

  МПУ damokidebulebebidan signalebis marTvis SenarCunebiT isruli-saliandago 

seqciebisa da izolirebuli ubnebis amosarTveli bloki  

SeniSvna:  - rodesac sadgurSi gamoyenebuli МIII-М tipis blokebis raodenoba 15-16-s ar aWarbebs, 

rekomendebulia maT nacvlad МII-М tipis blokebi gamoviyenoT; amiT mcirdeba saTadarigo blokebis 

raodenoba.   

 

sadgurze blokuri sareleo samarSruto centralizaciis dasaproeqteblad upirveles 

yovlisa aucilebelia davamuSaoT sadguris sqematuri (erTZafiani) sqema da 7.2, 7.9 
cxrilebis daxmarebiT masze topologiurad ganvalagoT amkrefi da Semsrulebeli 

jgufis tipuri blokebi; aRniSnuli samuSaos Sesrulebis Sedegad miviRebT sqematur 
gegmaze amkrefi da Semsrulebeli jgufis blokebis ganawilebis sqemas. 

 

 

 

 

 

 

blokebis daniSnuleba 
  blokebis 

 dasaxeleba 
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                 cxrili 7.10 Semsrulebeli jgufis blokebis kvebis polusebis dasaxelebebi 

 

 

  

 

blokis 

gamom- 

yvani 

 

SeniSvna 

1 2 3 4 5 

П 24 V sasadguro   

batareis plusi 

blokebSi releTa kveba  
112 

yvela bloki 

М 24 V sasadguro 

batareis minusi 

xelsawyoTa kvebis    

ukupolusi 

 
110 

yvela bloki 

 

ПНЗ(ПЧ

З) 

ZiriTadi П(СП) re- 

es 11-12 kontaqtiT  
saliandago releTa 

mameoreblebis kvebis 

polusi 

 

Semyvani panelis mcvelis 

Secvlisas marSrutis Sex- 

snis gamosaricxavad 

 
 

120, 
122 

 

П-М bloki, 

СП-М da УП-М 

blokebi 

 

1ММ 

(2ММ) 

sadguris yelebSi  

samarSruto releTa 

sxivuri kvebis minusi 

sarelso wredebis kvebis 

droebiT Sewyvetisas mar- 

rutis Sexsnis gamoricxva 

 
116 

 

СП-М da УП-М 

blokebi 

 

РП 

gancalkevebuli  5A   

mcveliT sasadguro 

batareis plusi 

marSrutis Sexsnis 

wrediT mcvelebis gaerTi- 

  anebis gamoricxva 

 
210 

 

П-М, СП-М da  

УП-М blokebi 

 

СХ(С) 

24 V Zabviani cvladi 

deniT kvebis pirdapiri 

sadeni 

tablos naTurebis 

uwyveti kveba 

 
220 

ВД-М-is garda 

yvela bloki 

 

   СХМ(СМ) 

24 V Zabviani cvl-   

adi deniT impulsuri 

kvebis pird- 

apiri sadeni 

 

 tablos naTurebis 

 impulsuri kveba 

 
222 

ВД-М, П-М-s 

garda yvela bloki 

 

1КСХ 

(2КСХ) 

Rilakze “isreb- 

is kontroli” TiTis 

daWersas misaerTebeli 

pirdapiri sadeni 24 V 

Zabviani cvladi deniT 

kvebisaTvis 

 

sadguris mnemosqemaze 

TeTri naTurebis 

CarTva  

 
218, 
219 

 

 

 

СП-М bloki 

 

ПХС 

SuqniSnebze 220, 180  
an 110 V Zabviani 

naTurebis kvebis 

pirdapiri sadeni 

0,3 A mcveliT Su-     

qniSnebis naTure- 

      Ebis kveba 

 
29, 
21 

 

MI-MIII-M,    BI-

BII-M  blokebi 

 

ОХС 

SuqniSnebis nature- 

bis kvebis uku- 

sadeni 

0,3 A mcveliT SuqniSne-        

bis naTurebis kveba 

 
23 

BI-BII-M  blokebi 

 

 

 

 

МГОТ 

drois saerTo Se- 

yovnebis kompleqtis 

Tavisuflebis  

Semowmebis salte. M 

polusi – ГОТ  reles 

zurgul da ВОГ1 

reles fron- 

Otuli kontaqtiT 

 

winaswar Caketili sama- 

tareblo an samanevro mar- 

SrutisaTvis gaumebis reles 

        CarTva 

 
 
 

116 

 

 

 

MI-MIII-M, ВД-М 
blokebi 

 

 

 

МПВ 

drois samatareblo 

Seyovnebis kompleq-       

tis Tavisuflebis 

Semowmebis salte. M  

polusi - ПВ1  reles 

zurguli da BОГ1 

reles frontuli 

kontaqtiT 

 

 

sabolood Caketili sama- 

tareblo an samanevro mar- 

SrutisaTvis gauqmebis 

reles CarTva    

 
 
 

28 

 

 

ВД-М bloki 

 

 

 

ММВ 

drois samanevro   

Seyovnebis kompleq- 

tis Tavisuflebis   

Semowmebis salte. M 

polusi–MВ1 reles 

zurguli da ВОГ1 

reles frontuli 

kontaqtiT.  

 

 

sabolood Caketili samane- 

vro marSrutisaT-vis 

gauqmebis reles CarTva 

 
 
 
 

114 

 

 

MI-MIII-M 

blokebi 

dasaxeleba daniSnuleba 
 sqemaSi 

aRniSvna 
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ГОТ 

drois 6 wm-iT Se- 

yovnebis davaleba. 

П polusi – КС, 

ОТ, ИП releTa 

frontuli konta-

qtebiT 

 

drois Seyovnebis tiris- 

torul ОСБ blokSi da- 

samuxtad kondensatoris 

       CarTva 

 
 

218 

 

  

MI-MIII-M,  

ВД-М blokebi 

 

 

 

ПВ1 

drois 3 wT-iT Sey- 

ovnebis davaleba. П 

polusi – КС, ОТ,  H  

releTa frontuli da 

ИП reles   zurguli 

kontaqtebiT 

 

 drois Seyovnebis tirist-  

orul ПСБ blokSi da- 

 samuxtad kondensatoris 

     CarTva 

 

 

 

214 

 

 

ВД-М blokebi 

 

 

 

МВ1 

drois 6 wT-iT  

Seyovnebis davaleba. П 

polusi 

– КС, ОТ  releTa 

frontuli da ИП 

reles zurguli 

kontaqtebiT 

 

 drois Seyovnebis tirist- 

orul MСБ blokSi dasa- 

 muxtad kondensatoris 

     CarTva     

 
 

216 

 

 

MI-MIII-M, ВД-

М blokebi 

 

ПОВ 

drois Seyovnebis    

saerTo salte. П  

polusi – OB reles 

frontuli kon- 

taqtebiT 

 

 drois 6 wamis SeyovnebiT 

daSlis P reles wredis 

CarTva 

 
120 

 

MI-MIII-M,  

ВД-М blokebi 

 

ППВ 

drois Seyovnebis  

samatareblo salte. П 

polusi – ПBП reles 

frontuli kontaqte-  

biT 

 

  drois 6 w-Tis Seyovne- 
biT daSlis P reles wre- 

dis CarTva 

 
210 

 

ВД-М bloki 

 

ПМВ 

drois Seyovnebis 

samanevro salte. П 

polusi – ПMП re- 
les frontuli kon- 

taqtebiT 

drois 1 w-Tis SeyovnebiT 
daSlis P reles wredis 

CarTva 

118  

MI-MIII-M, ВД-М 
blokebi 

 

 

 

МОПВ 

 

M polusi – OB da 

ПBП relebis fro-

ntuli kontaqtebiT 

 

 drois 6 wm-is an 3 wT-is 
SeyovnebiT samatareblo 

marSrutebis daSlis P    

reles wredis CarTva 

 
19 
 
 

20 

П-М  bloki –

SexsnisaTvis mi- 

Rebis marS. gauq-

mebisas ВД-М  

bloki – gagzav- 

nis marSrutis  

SexsnisaTvis 

 

МИВ 

M polusi – ГРИ1 

reles frontuli  

kontaqtiTa da daW-

erili ИР kontaqtiT 

xelovnirad Sexsnis drois 

Seyovnebis kompleqtis 

Tavisuflebis Semowmeba 

19  

 СП-М da УП-М  

blokebi 

 

ПИВ 

xelovnurad Sexsnis 

drois Seyovnebis  

salte. П polusi -  

ИВ da ГРИ1 releTa 

frontuli kontaqtiT   

TiToeuli seqciis daSlis 

P reles drois 3 wT-iT 
SeyovnebiT mimdevrobiT 

CarTva 

114 СП-М, УП-М    

blokebi; danarCeni 

blokebi mimedevr. 

SeerTdebian 

113-114 klemebiT 

 
7.15 naxazze moyvanilia pirobiTi sadguris kenti yelis sqematuri (erTZafiani) gegma 

da masze blokebis ganawilebis sqema. Semdeg aRniSnul sqemaze ganTavsebuli amkrefi 

jgufis blokebis oTxi (ix. cxrili 7.3), xolo Semsrulebeli jgufis blokebis – rva 

wredis (ix. cxrili 7.7) SeerTebiT miiReba amkrefi da Semsrulebel releTa sqemebi. 
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            sawyisi da saboloo releebis sqemebi.  sawyisi da saboloo  

         releebis saSualebiT sakontrolo-seqciuri, sasignalo, samarSruto 

releebis, agreTve marSrutebis gauqmebisa da kuTxuri Sesvlebis dros samanevro 

marSrutebis gamouyenebeli nawilebis Sexsnis gaerTianebul sqemebSi ganisazRvreba 

marSrutebis sawyisi da saboloo wertilebi. 

TiToeuli samatareblo da samanevro SuqniSnidan dawyebul marSruts Seesabameba 

Sesabamis sasignalo blokSi dayenebuli sakuTari sawyisi rele. samatareblo 

SuqniSnebisaTvis ВД-М blokSi gaTvaliswinebulia ori sawyisi rele; kerZod, 

samatareblo H, samanevro HM rele da maTi saerTo mameorebeli OH  rele (nax.9.16) 
sawyis releebs asamoqmedeblad gasamzadebeli marSrutis pirveli izolirebuli 

seqciis Camketi З reles kontaqtiT miuerTdeba Sesabamisobis sqema. СП-М blokSi 

seqciis Camketi rele warmoadgena samarSruto 1М da 2М releebis mameorebels. sawyisi 

releebis CasarTvelad ВД-М blokSi dayenebulia SuqniSnis Semdeg arsebuli pirveli8 

seqciis Camketi reles mameorebeli. СП-М blokis klemebze gamoyvanili З reles 

kontaqtebis raodenoba Tu arasakmarisia yvela sawyisi reles CasarTvelad, maSin Н da 

КМ releTa wredSi Seitaneba blokebis gareT dayenebuli Camketi  З reles kontaqtebi; 

es ukanaskneli rele warmoadgens blokebSi arsebuli ZiriTadi Camketi releebis 

mameorebels. 

marSrutis dayenebis Semdeg sawyisi rele blokirdeba Camketi reles zurguli da 

sakuTari frontuli kontaqtebis Semcveli wrediT da denis qveS rCeba marSrutis 

pirveli seqciis Sexsnamde (am seqciis Camketi reles amoqmedebamde).   

samanevro marSrutebis bolo wertilebs gansazRvravs saboloo samanevro КМ 

releebi. samatareblo marSrutebisaTvis, rogorc wesi, saWiro ar aris specialuri 

saboloo releebi, radgan sadguris yelis mTel gamfenilobaze ZiriTadi wredebi 

samatareblo marSrutebisaTvisaa awyobili. saboloo samanevro  КМ samanevro 

marSrutebis bolo wertilebSi ganTavsebul blokebSia dayenebuli; aseTi blokebia 

misaReb-gasagzavni liandagis П-М, uisro ubnis УП-М da samanevro SuqniSnebis МI-М, 

МII-М blokebi. 

saboloo samanevro releebi CairTveba amkrefi jgufis Sesabamisi ВКМ reles 

kontaqtiT; misi amoqmedebis wredi Seicavs bolo seqciis Camketi (МI-М da МII-М 

blokebi) an samarSruto reles (УП-М bloki) an gamomricxav reles (П-М bloki) 

kontaqts. marSrutis dayenebis Semdeg КМ rele blokirdeba sakuTari frontuli 

kontaqtisa da Camketi, samarSruto an gamomricxavi reles zurguli kontaqtis Semcveli 

wrediT. saboloo samanevro КМ rele amoirTveba marSrutis bolo seqciis Sexsnis 

Semdeg.  

Н da КМ releTa wredebSi arsebuli Camket da gamomricxav releTa frontuli 

kontaqtebi gasamzadebeli marSrutis pirveli da bolo seqciebis Semcveli adre 

dayenebuli mtruli marSrutebis ararsebobas gansazRvravs.   

Н da КМ releTa saimedod muSaobisaTvis TviTblokirebis wredSi arsebuli Camketi, 

samarSruto an gamomricxavi reles frontuli kontaqtis gadatyorcnis momentSi 

Semsrulebel blokebSi dayenebul Н,КМ,1М,2М,И releebs gaaCnia Seyovneba Ruzas 

CamoSvebaze.  

                               

           Tanamedrove  eleqtruli  centralizaciebis analogurad modernizebul  

          blokur sareleo-samarSruto centralizaciaSi marSrutebis gamzadebisaT- 

vis gankuTvnili sqemebi Sedgeba oTxi kaskadisagan. 7.11 cxrilSi moyvanilia aRniSnuli 

kaskadebis daniSnuleba. 

 

 

 

 

 

 3 

 4 
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                cxrili 7.11 blokuri sareleo-samarSruto centralizaciis sqemebis kaskadebi 

 

 

 

 

 pirveli kaskadi 

 KC releebis saSualebiT amowmebs U2 simravleSi Semavali moZraobis 

usafrTxoebis pirobebs, e.i. mocemuli marSrutis gamzadebis SesaZleblobas; U2 

simravleSi Semavali pirobebis Sesrulebis SemTxvevaSi amoqmeddeba I kaskadis 

sakontrolo-seqciuri releebi; 

 

  meore kaskadi 

Caketavs marSruts, e.i. gamoricxavs marSrutSi Semavali savali da damcavi 

isrebis gadayvanisa da mocemuli marSrutisadmi mtruli marSrutis gamzadebis 

SesaZleblobas; 

 

  mesame kaskadi 

 amowmebs sruldeba Tu ara U3 simravleSi Semavali moZraobis usafrTxoebis 

pirobebi; aRniSnuli pirobebis Sesrulebis Semdeg SesaZlebelia amoqmeddes C 

(MC) rele da moxdes SuqniSnis naTurebis wredebis komitireba;    

 

  meoTxe kaskadi 

SuqniSanze rTavs nebadamrTvel signals da akontrolebs U4 simravleSi 

Semaval pirobebs (e.i. amowmebs SuqniSnis Cvenebebi Sesabameba Tu ara signalizaciis 

instruqciiT gansazRvrul Cvenebebs).     

 
pirveli kaskadi. sakontrolo-seqciur KC releTa sqema. sakontrolo-seqciuri 

releebis daniSnulebaa gasamzadebeli marSrutis trasisTvis gaakontrolos U2 

simravleSi (ix.paragrafi 6.14) Semavali moZraobis usafrTxoebis pirobebi. sadguris 

sqematuri gegmis obieqtebs gaaCnia sakuTari sakontrolo-seqciuri releebi. aRniSnuli 

obieqtebis dasaxelebebi, maTTvis gankuTvnili sakontrolo-seqciuri releebis raodenoba 

da am releTa ganTavsebis adgilebi moyvanilia 7.12 cxrilSi. 
 

                           cxrili 7.12 KC releTa ganawileba calkeuli obieqtebisaTvis  

  

 

 

 

isruli izolirebuli ubani 1 СП-М bloki 

Uuisro izolirebuli ubani 

(sadguris yelSi) 

1 УП-М bloki 

misaReb-gasagzavni liandagi 2 П-М bloki 

TiToeuli SuqniSani 1 МI-М, MII-M, MII-M, 

ВД-М blokebi 
sadguris TiToeuli 

misadgomi 

1 gadasarbenTan dakavSire- 

bis sqemaSi (OKC) rele 
  

sakontrolo-seqciur releTa sqema topologiurad (sadguris gegmis mixedviT) aigeba 

da saerToa rogorc samatareblo, aseve samanevro marSrutebisaTvis. aRniSnul sqemaSi 

KC releebi mimdevrobiTaa CarTuli. gamzadebuli marSrutebis ararsebobisas samanevro 

sawyisi da saboloo releTa zurguli kontaqtebiT sakontrolo-seqciur releTa sqema 

samatareblo marSrutebis mosamzadebladaa awyobili. samanevro marSrutebis dayenebisas 

sawyisi da saboloo releTa kontaqtebiT aRniSnuli marSrutebisaTvis sakontrolo-

seqciur releTa saerTo sqemis garkveuli nawili amoirCeva.  

                               
                 magaliTi 7.6.  ganvixiloT sakontrolo seqciur releTa sqemis funqcionireba            
                 Sesasvleli Н SuqniSnidan 2П liandagze miRebis marSrutis (ix. nax. 7.15)    
            gamzadebisas. ННК da Ч2НК Rilakebze TiTis daWeris Semdeg amoqmeddeba marSrutuli 

akrefis sqemebi da Н SuqniSnis ВД-М tipis blokSi (SemdgomSi es aRvniSnoT, rogorc - Н, ВД-М) 

Sesabamisobis sqema jer aamoqmedebs Н reles (ix.nax.7.16), xolo Semdeg saerTo sawyis ОН reles. amiT 

blokebis SemaerTebel pirvel wredSi КС releebs gameorebis sawinaRo ПП (Н, МI; НПМ-69) reles 

kontaqtiT   miuerTdeba kvebis plusovani П polusi. aRniSnul releebs kvebis minusovani М polusi 

miuerTdeba samanevro gamomricxavi (2П, П-М) blokis 2МИ reles frontuli kontaqtiT, romelic klema 17-

zea mierTebuli.  КС releTa wredSi mowmdeba moZrobis usafrTxoebis Semdegi pirobebi:  

1) marSrutis gauqmebis ararseboba; es piroba mowmdeba (Н, ВД-М) blokSi arsebuli ОТ relesa da (1АП, 

УП-М), (1-3СП,СП-М), (7СП, СП-М) blokebSi arsebuli Р releTa zurguli kontaqtebiT; 

2) sadguris yelSi arsebuli izolirebuli isruli da uisro ubnebis Tavisufal mdgomareobaSi yofna; es 

piroba mowmdeba (1АП, УП-М), (1-3СП, СП-М), (7СП, СП-М ) blokebSi arsebuli saliandago releTa 

mameorebeli СП1 da П1 mameorebel releTa frontuli kontaqtebiT; 

 5 

 kaskadebis  

  numeracia  kaskadebis  daniSnuleba 

 ubnis  dasaxeleba   KC releTa  

  raodenoba 
  KC releTa  ganTavse-  

    E   bis adgili 
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3) sadguris mocemul yelSi mtruli marSrutebis ararseboba; es piroba mowmdeba (1АП, УП-М) (М1, 

МIII-М), (М9, МIII-М), (Ч2, ВД-М)  blokebSi arsebul  Н, ОН, КМ releTa zurguli kontaqtebiT; garda 

amisa, КС releTa sqemaSi Semxvedri marSrutebi gamoiricxeba am sqemisaTvis kvebis miwodebis organizebiTac; 

kerZod kvebis plusovani П polusi sqemas yovelTvis marSrutis dasawyisis mxridan miewodeba;    

4)  sadguris mopirdapire yelidan mocemul 2П liandagze miRebis mtruli marSrutebis ararseboba; es 

piroba mowmdeba (2П, П-М) blokSi arsebuli gamomricxavi ЧИ reles frontuli kontaqtebiT; ЧИ reles 

kontaqti daSuntebulia mimdevrobiT SeerTebul ЧКМ da НКМ releTa kontaqtebiT; es sadguris sxvadasxva 

yelidan erTi da igive misaReb-gasagzavn liandagze miRebis samanevro marSrutebis erTdroulad gamzadebis 

saSualebas gvaZlevs; 

5) sadguris luw yelSi iseTi samanevro muSaobis ararseboba, romlis drosac SesaZlebelia moxdes   2П 

liandagze gasvla; es piroba mowmdeba isrebis adgilobrivi marTvis gamomricxavi 2МИ reles frontuli 

kontaqtiT;  

6) isrebis swor mdebareobaSi yofna; es piroba mowmdeba (isari 1, С-М), (isari 3/5, С-М) (isari 7, С-М) 

blokebSi arsebul ПК, МК releTa frontuli da zurguli kontaqtebiTa da amave blokebSi arsebul ВЗ 

releTa frontuli kontaqtebiT.  

Semsrulebeli jgufis wredSi ПК da МК releTa frontuli da zurguli kontaqtebis CarTva 

aucilebelia sadguris topologiis mixedviT sqemebis asagebad, xolo ВЗ releTa frontuli kontaqtebis 

CarTva - isrebis ganapira mdebareobebis gasakontroleblad; garda amisa, ВЗ releTa wrediT kontroldeba 

isrebis SeWris ararseboba, damcavi isrebis swor mdebareobaSi yofna, ugabarito ubnebis Tavisufleba, 

mocemuli isrebis mixedviT adgilobrivi marTvis ararseboba, xolo yelis im isrebisaTvis, romlebic 

misaReb-gasagzavn liandagebTanaa mimarTuli – am liandagebis gadaRobvis CarTvis ararseboba.   

liandagis dakavebul ubanze samanevro marSrutebis dauyenebis uzrunvelsayofad УП-М blokSi 

dayenebuli КС reles wredSi П1 reles kontaqti daSuntebulia 1КМ da 2КМ releTa frontuli 

kontaqtebiT.  

sawyisi releebis erTdroulad CarTvisagan ori Semxvedri marSrutis erTdrouli dayenebis 

SesaZleblobis damatebiTi gamoricxva miiRweva КС releTa wredSi gamoyenebuli kvebis miwodebis wesiT: 

marSrutis dasawyisidan yovelTvis miewodeba kvebis plusovani П polusi, xolo marSrutis bolodan – 

kvebis minusovani М polusi.  

amoqmedebis Semdeg КС releebi gadadis TviTblokirebis wredze, romelSic CarTulia sasignalo blokis 

КС reles frontuli kontaqti. samatareblo marSrutebSi КС reles TviTblokirebis kontaqti 

daSuntebulia Sesabamisi sasignalo reles frontuli kontaqtiT. es gamoricxavs eleqtruli 

centralizaciis eleqtrokvebis fiderebis gadarTvis dros samatareblo SuqniSnis daxurvas.  

КС releebi marSrutSi matareblis Sesvlisas amoirTveba СП1 (П1) releTa kontaqtebiT, xolo 

marSrutis gauqmebisas - daSlis Р  reles kontaqtebiT. amgvarad, КС releTa sqema akontrolebs marSrutSi 

matareblis Sesvlas. saliandago П-М blokSi es Tviseba gamoiyeneba gamoricxvis ИП reles amosarTvelad, 

romlis kontaqtebiT matareblis gauCerebad gavlis dros marSruti sabolood Caiketeba rogorc ki 

matarebeli gacdeba Sesasvlel (samarSruto) SuqniSans; garda amisa, КС reles es Tviseba gamoiyeneba 

sagadasasvlelo signalizaciasTan dakavSirebisaTvis.   

ЧОКС rele gamoiyeneba avtoblokirebasTan gagzavnis marSrutebis dasakavSireblad. am wredSi  НСН1 

reles frontuli kontaqtebiT kontroldeba gadasarbenze moZraobis mimarTulebis Secvla.  

                               

            meore kaskadi. marSrutis Caketva. marSrutis Casaketad gamoiyeneba              
        samarSruto, Camketi da gamomricxveli releebi. 

sadguris yelSi arsebuli isrul an uisro saliandago ubnebisaTvis gankuTvnil СП-

М da УП-М blokebSi gaTvaliswinebulia ori samarSruto  1M da 2M  rele (nax.7.17). 
isrebis Casaketad СП-М blokebSi dayenebulia З1 releebi, romlebic Camket З releTa 

mameoreblebia. Sesasvleli da gasasvleli SuqniSnebis damatebiT sasignalo ВД-М 

blokebSi dayenebulia SuqniSnis Semdeg pirvel izolirebul seqciaTa Camketi releebis 

mameorebeli TiTo-TiTo З rele. 

normalurad orive samarSruto rele amorTulia, xolo Camketi releebi ikvebeba 

sakuTari da sakontrolo-seqciur releTa frontuli kontaqtebis Semcveli 

TviTblokirebis wredebiT. marSrutis gamzadebisas mocemuli seqciis KC reles 

amoqmedebis Semdeg am ukanasknelis 21-21 da 31-33 kontaqtebiT gawydeba З reles 

TviTblokirebisa da samarSruto releTa amoqmedebis (1-4 gragnilis) wredebi. es 

gamoiwvevs Camketi releebis amorTvas da, maSasadame, marSrutSi Semavali savali da 

damcveli isrebis gadayvanis SesaZleblobis gamoricxvas, agreTve mocemul yelSi 

mtruli marSrutebis sawyisi da saboloo releebis amoqmedebis SeuZleblobas. 

sadguris mopirdapire yelidan mtruli (Subluri) marSrutebis gamzadebis 

SesaZleblobas gamoricxavs gamomricxveli rele. gamomricxavi НИ da ЧИ releebi П-М 

blokebSia ganTavsebuli da maTi (1-4 da 2-3) gragnilebi gancalkevebuladaa CarTulni. 

 6 
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normalurad gamomricxveli releebi denis qveS ori wrediT imyofeba, romelTaganac 

pirveli Seicavs 1-4, xolo meore – 2-3 gragnils. 1-3 gragnilis wredSi CarTulia 

gamosasvleli SuqniSnis ВД-М blokSi arsebuli З reles (an gasasvleli SuqniSnis 

Semdeg arsebuli pirveli seqciis З reles) frontuli kontaqti, xolo 2-3 gragnilis 

wredSi - sakuTari frontuli kontaqti da П-М  blokSi arsebuli НКС(ЧКС) reles 

zurguli kontaqti.  

misaReb-gasagzavn liandagze marSrutis dayenebisas sakontrolo-seqciuri НКС (ЧКС) 

reles amoqmedebis Semdeg misi 11-13 kontaqtebiT gawydeba gamomricxavi reles kvebis 

erT-erTi wredi; SuqniSnis Semdeg arsebuli pirveli seqciis Camketi З reles amorTvis 

Semdeg gamomricxavi reles kvebis meore wredic gawydeba. 

radgan samarSruto da gamomricxavi releebi КС reles zurguli kontaqtebiT 

amoirTveba, amitom maTi faqtiuri amorTva sasignalo releTa wredSi kontroldeba.   

                               

            mesame kaskadi. sasignalo releTa sqema. sasignalo С da МС releTa             

          sqemebi gankuTvnilia U3 simravleSi Semavali matarebelTa moZraobis piro- 

bebis SemowmebiT marTos samatareblo da samanevro SuqniSnebis Cvenebebi. Gasasvleli 

SuqniSnebis sasignalo releebi Tavisufali montaJis stativzea moTavsebuli; 

samarSruto da gasasvleli SuqniSnebis sasignalo releebi moTavsebulia ВI-М, ВII-М, 

ВIII-М, xolo samanevro SuqniSnebis sasignalo releebi -  MI-М, MII-М, MIII-М 

blokebSi (nax7.18). 
samatareblo sasignalo releebis sqema da samanevro sasignalo releTa kvebis 

ZiriTadi wredi saerToa da maT warmoqmnis Semsrulebeli blokebis SeerTebis meore 

wredi. sasignalo С da МС releebi aRniSnul saerTo sqemasTan mierTebulia sawyisi Н, 

ОН releebisa da saboloo samanevro КМ reles kontaqtebiT. amave dros samatareblo 

sasignalo reles gragnils miuerTdeba kvebis minusovani М, xolo samanevro sasignalo 

reles gragnils – kvebis plusovani П polusi. sasignalo С da МС releebis kvebisaTvis 

gansxvavebuli polarobis denebis gamoyeneba КМ reles yalbi amoqmedebis dros 

gamoricxavs samanevro sasignalo reles wredSi gamavali deniT samatareblo sasignalo 

reles amoqmedebis SesaZleblobas.  

                              
          magaliTi 7.7 Sesasvleli H SuqniSniT  2П liandagze miRebis ZiriTadi marSrutis gam-           
         zadebisas sasignalo  HC reles funqcionireba.  
          (Н,ВД-М) blokSi jer amoqmeddeba sawyisi Н xolo Semdeg saerTo sawyisi ОН rele. КС 

wredis CarTvisa da marSrutis Caketvis Semdeg (Н,М1; НПМ-М) blokSi arsebuli gameorebis sawinaRo ОП da  

ПП releTa frontuli kontaqtebi (Semsrulebeli jgufis blokebis SeerTebis meore wredi) kvebis 

minusovani М poluss Semsrulebeli jgufis blokebis SeerTebis meore wrediT miuerTebs sasignalo НС 

reles (ix. nax.7.18); aRniSnuli rele kvebis plusovan  П poluss miiRebs (2П, П-М) blokis 116 klemidan.  НС 

reles amoqmedebis aRniSnul wredSi Semowmdeba moZraobis usafrTxoebis Semdegi pirobebi:   

1) Н SuqniSanze momwvevi signalis naTebis ararseboba; mowmdeba Tavisufali montaJis stativze arsebuli 

НПС reles zurguli kontaqtiT; 

2) U2 simravleSi Semavali moZraobis usafrTxoebis pirobebi; mowmdeba sasignalo (Н,ВД-М) blokSi 

arsebuli КСМ reles  da (2П, П-М) blokSi arsebuli НКС reles frontuli kontaqtebiT;  

3)  marSrutis pirveli da ukanaskneli seqciebis Camketi releebis faqtiuri amorTva; mowmdeba (Н, ВД-

М), (Ч2, ВД-М) blokebSi arsebul З releTa zurguli kontaqtebiT:  

4) gamzadebuli mtruli marSrutebis ararseboba; mowmdeba (1АП, УП-М), (М1, МIII-M), (M9, MI-M), (Ч2, 

ВД-М), (2П, П-М) blokebSi arsebul Н,ОН, KM releTa zurguli kontaqtebiT;  

 5) marSrutis seqciebis faqtiuri Caketva; mowmdeba (1АП, УП-М), (1-3СП, СП-М), (7СП, СП-М) blokebSi 

arsebul З, З1, 1М da 2М releTa zurguli kontaqtebiT;  

6) marSrutis seqciebis xelovnuri daSlis ararseboba; mowmdeba (1АП, УП-М), (1-3СП, СП-М), (7СП, СП-

М) blokebSi arsebul РИ releTa zurguli kontaqtebiT;  

7) isrebis swor mdebareobebSi yofna; mowmdeba (isari 1, С-М), (isari  3/5, С-М), (isari 7, С-М) blokebSi 

ganTavsebul  ПК, МК releTa zurgul-frontuli da ВЗ releTa frontuli kontaqtebiT; 

8) sadguris mopirdapire yelidan Subluri marSrutebis faqtiuri gamoricxva; mowmdeba (2П, П-М) 

blokSi arsebuli  НИ  reles zurguli kontaqtiT; 

9) misaReb-gasagzavni 2П liandagis Tavisufali mdgomareoba; mowmdeba (2П, П-М) blokSi arsebuli    П1 

reles frontuli kontaqtiT; 

 7 
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 Sesasvleli SuqniSnis sasignalo Cvenebebs НС reles garda marTavs mwvane Suqis  НЗС da cimcima 

signalizaciis CarTvis НМГС releebi (ix. nax.7.17). es releebi (Н, ВД-М) blokSi arsebuli КС da Н 

releTa frontuli kontaqtebiT uerTdeba Semsrulebeli blokebis SeerTebis mexuTe wreds (2Мwreds). 

kvebis plusovani П polusi (2П, П-М) blokis НКС reles frontuli kontaqts (ix.nax.7.17) miewodeba amave 
blokis 222 klemasTan mierTebuli 14СП da Н2С releTa frontuli kontaqtebiT. НЗС rele НГМ reles 

frontuli kontaqtiT CairTveba mTavar liandagze matareblis gamWoli gatarebis dros; gveerdiT liandagze 

gauCerebeli gatarebis dros НГМ rele amorTulia, amitom mexuTe wreds НМГС rele miuerTdeba. b) 

gadasarbenze kverTx-gasaRebiT gagzavnili matareblebis ararseboba (mowmdeba ЧВКЖ reles frontuli 

kontaqtiT); g) daSorebis pirveli ubnis Tavisufleba (mowmdeba ЧЖ reles frontuli kontaqtiT) da     

d) gadasarbenze mimarTulebis Secvlis sqemis faqtiuri Sekvra (mowmdeba ЧИ reles zurguli kontaqtiT).  
Sesasvleli SuqniSnis sasignalo Cvenebebs (Ч2, ВI) blokis С reles garda gadasarbenze samniSna 

signalizaciis dros marTavs (Ч2, ВI-М) blokSi arsebuli xazuri sasignalo ЛС rele (ix.nax.7.17). es rele 

blokebs Soris SeerTebis mexuTe wreds miuerTdeba Н (Ч2, ВД-М) blokSi arsebul КС da Н releTa 

frontuli kontaqtebiT. ЛС rele amoqmeddeba gadasarbenze orze aranaklebi blok-ubnis Tavisuflebis dros 

da igi kvebas miiRebs ЧЗ reles frontuli kontaqtiT.  

samatareblo sasignalo releebi КС releTa kontaqtebiT amoirTveba SuqniSnis Semdeg arsebul pirvel 

izolirebul seqciaze matareblis Sesvlisas. marSrutis sarelso wredze Suntis xanmokled dadebisas 

signalis daxurvis gamosaricxavad sasignalo releTa gragnilebis paralelurad kondensatorebia CarTuli.  

samatareblo sasignalo releebisagan gansxvavebiT samanevro sasignalo releebi amoirTveba SuqniSnis win 

an mis Semdeg arsebuli izolirebuli seqciis ganTavisuflebis Semdeg. es imisaTvisaa aucilebeli, rom 

lokomotivis win arsebuli vagonebiT samanevro gadaadgilebis Sesrulebisas samanevro SuqniSani ar 

daixuros pirveli vagonis marSrutSi SesvlisTanave da memanqanes gaRebuli SuqniSniT moZraobis 

SesaZlebloba hqondes. amis uzrunvelsayofad samanevro sasignalo blokebSi gaTvaliswinebulia samanevro 

sasignalo reles gadarTva meore ZiriTadi (anu  С) wredidan mesame damatebiT (anu МС) wredze gadarTva; МС 

rele amoirTveba MI-М, MII-М, MIII-М  blokebSi arsebuli ИП releTa kontaqtebiT, an SuqniSnis Semdeg 

arsebuli pirveli seqciis  СП-М blokSi arsebuli samarSruto reles kontaqtiT.  

                              

                            meoTxe kaskadi. SuqniSnebis sasignalo Cvenebebis sisworis Semowmeba. 
                        erTdroulad erTi mnaTi naTuriani Sesasvleli da samanevro SuqniSnebis 

nebadamrTveli naTurebis wesivruloba mowmdeba sasignalo C da MC releTa 

TviTblokirebis wredebSi arsebul Suqur releTa kontaqtebiT. erTdrulad mnaTi ori 

an ramdenime naTurian Sesasvlel, samarSruto da gasasvlel SuqniSnebisaTvis, 

romlebSic erT-erTi naTuris uwesivrobisas SeiZleba ufro metad nebadamrTveli 

signalizacia warmoSvas, kontroldeba TiToeuli naTuris wesivruloba.  

   
HmagaliTi 7.8 Sesasvleli Н SuqniSnisaTvis gaiTvaliswineba maCvenebeli НРУ, Sesabamisobis – НСО da 

uwesivro sasignalo Cvenebebis amomrTveli НВНП rele. НРУ reles frontuli kontaqti gamoiyeneba 

sasignalo НС reles TviTblokirebis wredSi. 

                               

          marSrutis Sexsna matareblis moZraobisas. blokur sare-           

        leo-samarSruto centralizaciaSi marSrutebi seqcionurad, e.i. maTSi 

matareblebis gadaadgilebis kvalobaze Seixsneba. yalbi Sexsnisagan marSrutis dasacavad 

SuqniSnis Semdeg mdebare pirveli seqciis gamoklebiT aRniSnuli marSrutis nebismieri 

danarCeni j-uri seqciis Sexsna SesaZlebelia Semdegi pirobebis Tanamimdevrulad 

Sesrulebis SemTxvevaSi:  

1) Seixsna wina j-1 seqcia; 

2) matareblma daikava mocemuli j-uri seqcia; 

3) matareblma daikava  momdevno j+1 seqcia; 

4) matareblma gaaTavisufla mocemuli j-uri seqcia. 

SuqniSnis Semdeg mdebare pirveli seqciis Sexsnisas mxolod bolo sami piroba 

mowmdeba.  

zemoT CamoTvlili pirobebi mowmdeba samarSruto releTa wredebSi; СП-М da УП-М 

blokebSi  arsebul samarSruto releTa CarTvis sqemebi simetriulia moZraobis 

sxvadasxva mimarTulebisaTvis. matareblis marcxnidan marjvniv (naxazze naCvenebi sqemis 

mimarT) moZraobisas marSrutis Sexsnis pirveli ori piroba mowmdeba 1М reles, xolo 

bolo ori piroba - 2М reles wredSi. sapirispiro mimarTulebiT matareblis 

moZraobisas piriqiT, pirveli ori piroba mowmdeba  2М reles, xolo bolo ori piroba 

- 1М reles wredSi. 
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         magaliTi 7.9 ganvixiloT H SuqniSniT 2П liandagze miRebis ZiriTad marSrutSi matar-   
        eblis moZraobisas  samarSruto releebis funqcionireba (ix.nax.7.17). matarebeli 

           rodesac gascdeba Н SuqniSans da Sedgeba 1АП ubanze, amoirTveba saliandago 1АП rele da 

(1АП, УП-М) blokSi ganTavsebuli misi П1 mameorebeli (ixileT danarTi), rac udenod datovebs yvela 

sakontrolo-seqciur reles. Н SuqniSanze nebedamrTveli signali Seicvleba amkrZalavi signaliT. (1АП, УП-

М) blokSi amoqmeddeba 1М rele; kerZod, aRniSnuli reles 1-4 gragnilSi deni gaivlis  КС, П1, 1КМ 

releebis zurguli da  (Н, ВД-М) blokSi arsebuli ОН reles frontuli kontaqtis Semcveli wrediT. 

Semdeg 1М rele 2-3 gragniliT gadava TviTblokirebis wredze, romelic Seicavs  КС da З releTa zurgul 

kontaqtebs.  

agrZelebs ra moZraobas, matarebeli jer gadava 1-3СП ubanze da Semdeg gaanTavisuflebs 1АП seqcias. 

aseT situaciaSi 1-4 gragniliT amoqmeddeba  (1АП, УП-М) blokSi arsebuli  2М rele; aRniSnul gragnils 

deni miewodeba КСreles zurguli,  П1, 1М releTa frontuli kontaqtebiT, blokebis SemaerTebel mexuTe 

(2М )  wrediTa da  (1-3СП, СП-М) blokSi arsebul  2М da СП1 releTa zurgul kontaqtebiT. 

(1АП, УП-М) blokSi arsebuli samarSruto releebis amoqmedebis Semdeg (1-3СП, СП-М) blokSi 

CairTveba  1М rele Semdegi wrediT:   П,  (АП, УП-М ) blokis  1М,2М releTa frontuli kontaqtebi da 

amave blokis 23 klema; (М1, МIII) blokis 14 klema, blokSi arsebuli Н reles zurguli kontaqti da amave 

blokis 24 klema; (1-3СП, СП-М) blokis 14 klema, blokSi arsebuli 2М, СП1, КС releTa zurguli 

kontaqtebi 1М reles 1-4 gragnili da kvebis blokis ММ polusi.  

matareblis Semdgomi gadaadgileba gamoiwvevs 7СП seqciis ganTavisuflebasa da 1-3СП seqciis dakavebas. 

(1-3СП, СП-М) blokSi amoqmeddeba 2М rele Semdegi wrediT: blokebis SemaerTebeli mexuTe wredi da (7СП, 

СП-М) blokis 2М, СП1 releTa zurguli kontaqtebi.Seixsneba 1-3СП seqcia. jer (1-3СП, СП-М) blokis  1М 

, 2М releTa frontuli kontaqtebiTa da 23 klemiT, xolo Semdeg (7СП, СП-М) blokis 14 klemiT 

amoqmeddeba am ukanaskneli blokis 1М rele. (7СП,СП-М) blokSi arsebuli 2М rele maSin amoqmeddeba, 

rodesac matarebeli daikavebs misaReb-gasagzavn liandags da gaanTavisuflebs 7СП seqcias; igi amoqmeddeba 

wrediT:  (7СП, СП-М) blokis 25 klema;  (Ч2, ВД-М) blokis 15-25 klemebi;  (2П, П-М) blokis 25 klema da am 

ukanasknel blokSi arsebuli НКС, П1 releTa zurguli kontaqtebi. 

                               

              marSrutebis gauqmeba.   sadguris moriges SeuZlia gaauqmos ukve  

        gamzadebuli marSruti. marSruti uqmdeba drois SeyovnebiT. drois 

Seyovnebis sidide marSrutis Caketvis saxesa da marSrutis kategoriazea damokidebuli. 

winaswar Caketili rogorc samatareblo, aseve samanevro marSruti uqmdeba 6 wamis 

SeyovnebiT; drois aseTi Seyovneba aucilebelia moaxloebis ubanze Suntis xanmokled 

dakargvis SemTxvevaSi naadrevi Sexsnisagan marSrutis dasacavad. sabolood Caketili 
samatareblo marSruti uqmdeba drois 3 wuTis, xolo sabolood Caketili samanevro 
marSruti uqmdeba drois 1 wuTis SeyovnebiT.           

marSrutis Caketvis saxe ganisazRvreba Semsrulebeli jgufis blokebSi arsebuli 

moaxloebis macne ИП reles mdgomareobiT (nax.7.19). 
mocemuli SuqniSnidan Tu marSruti gamzadebuli ar aris (e.i. aRniSnuli SuqniSani 

Tu daxurulia), maSin am SuqniSnis Sesabamis sasignalo blokSi arsebuli ИП rele 

kvebas iRebs TviTblokirebis wrediT, romelic moaxloebis ubnis mdgomareobisagan 

damoukideblad Seicavs sasignalo reles zurgul kontaqts. 

SuqniSnis gaRebs dros Tu Tavisufalia moaxloebis ubani, ИП rele kvebis miRebas 

agrZelebs TviTblokirebis meore wrediT, romelSic CarTulia SuqniSnis win mdebare 

ubnis saliandago reles frontuli kontaqti; am dros marSruti winaswar aris 

Caketili. 

SuqniSnis win mdebare ubnis dakavebisas am ubnis saliandago reles frontuli 

kontaqtiT gawydeba ИП rele kvebis TviTblokirebis meore wredi, SuqniSani daixureba 

da marSrutis winaswari Caketva saboloo CaketviT Seicvleba.  

ГИР Rilakze TiTis daWeris Semdeg CairTveba ГРИ1 rele, romelic daikavebs 

xelovnurad daSlis kompleqts; gaTiSavs ra kvebis МИВ poluss, igi moamzadebs  Р, 

ГРИ, ИВ releebis CarTvisa da ИВ reles TviTblokirebis wredebs; 3 wuTis gasvlis 

Semdeg ИСБ blokis gamosasvlelze amoqmeddeba ИВ rele, romelic (7СП, СП-М) blokSi 

CarTavs Р reles. aRniSnuli rele aamoqmedebs mocemuli blokis 1М da 2М releebs, 

romlebic amorTaven РИ reles; amis Sedegad Seixsneba 7СП seqcia, xolo kvebis П 

poluss ИВ reles kontaqtiT miuerTdeba (1/7П, УП-М) blokis Р rele. Semdeg procesi 

gagrZeldeba manam, sanam ar Seixsneba ukanaskneli seqcia. bolos CairTveba ГРИ rele, 
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romelic amorTavs ГРИ1 reles. xelovnurad daSlis sqema brundeba sawyis 

mdgomareobaSi. 

gamWoli gagzavnis marSrutebSi moaxloebis ubnis sigrZis gasazrdelad ИП reles 1-4 
gragnili (ВД-М  blokis 122 da П-М blokis 218 gamomyvani) kvebas ЧКС reles 

kontaqtiT iRebs, amitom ИП rele maSin amoirTveba, rodesac matarebeli gascdeba 

Sesasvlel Ч SuqniSans. 

gamouyenebeli marSrutis gasauqmeblad TiTi unda davaWiroT jer marTvis pultze 

arsebul jgufuri gauqmebis ОГ Rilaks (ix. nax.7.5, xolo Semdeg gasauqmebeli 

marSrutis sawyis samarSruto Rilaks; ОГ Rilakze TiTis daWerisas amoirTveba ОГ da  

ОН releebi. ОГ rele Tavisi zurguli kontaqtiT ДОГ reles miaerTebs saden ОГ1-Tan 
da, maSasadame, yvela Rilakur releTa kontaqtebTan; aRniSnul Rilakur releTa udenod 

yofnis SemTxvevaSi amoirTveba ДОГ rele da ОГ1 sadenTan miaerTebs ВОГ reles. 

imavdroulad ВОГ da ОГ1 releTa zurguli kontaqtebiT tabloze wiTlad acimcimdeba 

marSrutebis gauqmebis naTura. ОГ Rilakze TiTis daWeris Semdeg Tu gamoiricxa 

marSrutis gauqmebis aucilebloba, maSin sawyis (CarTul) mdgomareobaSi ОГ da ОГ1 

releebis dasabruneblad ganmeorebiT unda davaWiroT TiTi ОГ Rilaks, ris Semdegac 

aRniSnuli releebi kvebas miiRebs СОГ reles frontuli kontaqtiT. 

gasauqmebeli marSrutis sawyis samarSruto Rilakze TiTis daWeriT sasignalo reles 

TviTblokirebis wredSi Rilakuri НКН an КН reles kontaqtebi М(П) polusidan 

gadairTveba  МГ(ПГ) polusze, romlidanac Zabva OН reles kontaqtiTaa moxsnili (ix. 

nax.7.5). amitom amoirTveba sasignalo rele da daixureba SuqniSani. garda amisa, 

Rilakuri rele aamoqmedebs  ВОГ reles, romelic SerTavs ВОГ1 reles wreds. tabloze 

arsebuli gauqmebis naTura uwyveti SuqiT ganaTdeba.  

sasignalo reles zurguli kontaqtis SerTvis Semdeg Semsrulebeli jgufis ВД-М, 

МI-М, MII-M, MIII-M blokebSi CairTveba gauqmebis ОТ rele (ix.nax.7.19). ОТ rele 

gankuTvnilia marSrutis gauqmebis dros drois Seyovnebis kompleqtebisa da daSlis Р 

reles CasarTvelad. gauqmebis reles wredSi mowmdeba: 

 gasauqmebeli marSrutis sawyis samarSruto Rilakze TiTis daWeris siswore -  Н 

da НМ releTa frontuli kontaqtebiT; 

 marSrutis seqciebis Tavisufleba (matarebeli ar gascdenia gasauqmebeli marSrutis 

SuqniSans) – КС releTa frontuli kontaqtebiT: 

 SuqniSnis daxurul mdgomareobaSi yofna - С da МС releTa zurguli kontaqtebiT;  

 drois Seyovnebis ОСБ (6 wamiani Seyovneba), МСБ (1 wuTiani Seyovneba) ПСБ (3 
wuTiani Seyovneba) blokebidan saTanado blokebis Tavisufleba anu sxva marSrutebis 

gauqmebis procesSi maTi daukavebloba (nax.7.20) - МГОТ, ММВ, МПВ salteebiT. 

ОТ rele amoqmedebis Semdeg TviTblokirdeba; igi marSrutis Sexsnis Semdeg 

amoirTveba  KС, Н an НМ reles kontaqtebiT. 

SemdgomSi amoqmeddeba (ix.nax.7.20): 

 winaswar Caketili samatareblo an samanevro marSrutis gauqmebisas - ГОТ rele; 

 sabolood Caketili samatareblo marSrutis gauqmebisas -  ПВ1 rele; 

 sabolood Caketili samanevro marSrutis gauqmebisas -  МВ1 rele.  

ГОT, ПВ1 an МВ1 releebi БМВШ tipis ОСБ, ПСБ an МСБ blokebis meSveobiT 

CarTavs ОВ, ПВ an МВ releebs. amgvarad, ПОВ, ППВ an ПМВ salteebSi drois saWiro 

SeyovnebiT (romelsac gansazRvravs Ria SuqniSnis win arsebuli moaxloebis ubnis 

mdgomareoba) Cndeba kvebis dadebiTi П  polusi. am salteebisagan Semsrulebeli jgufis 

СП-М da УП-М blokebSi CairTveba daSlis Р releebi; aRniSnuli releebis mier 

Seixsneba gasauqmebeli marSrutis seqciebi.  
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marSrutis gauqmebis dros Р releebi mimdevrobiT SeerTdeba da warmoqmnis 

aRmasrulebeli jgufis blokebis SeerTebis meeqvse wreds (ix.nax.9.19). am wredSi СП-М 

da УП-М blokebSi arsebul saliandago releTa mameorebeli СП1 da П1 releebis 

kontaqtebiT mowmdeba gasauqmebeli marSrutis Tavisufleba moZravi Semadgenlobisagan. 

marSrutis TavSi Р releTa wredi Seikvreba  Н, НМ, ОТ  da КС releTa frontuli 

kontaqtebiT da mas miuerTdeba   ПОВ, ППВ an ПМВ salteebi. drois Seyovnebis saWiro 

salte amoirCeva moaxloebis macne ИП reles mdgomareobisagan damokidebulebiT. 

marSrutis boloSi Р releTa wredi  МОПВ saltes miuerTdeba: 

 miRebis marSrutis SemTxvevaSi - П-М blokSi arsebuli  ОКС reles frontuli 

kontaqtiT; 

 gagzavnis marSrutis SemTxvevaSi -  ЧОКС reles kontaqtiT. 

amoqmedebis Semdeg Р releebi CarTavs СП-М da УП-М blokebSi arsebul samarSruto  

М1 da М2 releebs, romlebic kvebas miawodebs Camket З releebs.  

                               

            marSrutis  xelovnuri daSla.  marSrutebis xelovnuri daSlis   
         reJimi gamoiyeneba marSrutis seqciebis Sesaxsnelad sarelso wredebis 

uwesivrobebis an isrebis mdebareobis kontrolis dakargvis dros. marSrutis 

xelovnurad daSlis reJimis CasarTvelad tabloze TiToeuli izolirebuli 

seqciisaTvis gaTvaliswinebulia xelovnurad daSlis РИ Rilaki (ix. nax. 7.17) da mTeli 

sadgurisaTvis -  saerTo ГИР Rilaki. 

                               
          magaliTi 7.10  gamzadebulia Sesasvlel  Н  SuqniSnidan  2П liandagze miRebis              
                    marSruti; masSi matareblis gavlisas ar amoqmedda  1АП,  1-3СП,  3-7П da  7СП seqciebis  

          samarSruto  releebi da  marSruti ar Seixsna. xelovnurad davSaloT aRniSnuli marSruti. 

TiTi davaWiroT individualur 1АИР, 1-3ИР, 3/ИР da 7ИР Rilakebs; amoqmeddeba СП-М da УП-М blokebSi 

arsebuli xelovnurad daSlis РИ releebi (ix. nax.7.17), romelTa CarTvis wredebSi  МИВ polusiT 

mowmdeba drois Seyovnebis ИСБ blokebis Tavisufleba (nax.7.21); amoqmedebis Semdeg  РИ releebi gaTiSavs 

ГРИ reles kvebis wreds da TiToeul blokSi CasarTvelad moamzadebs Р reles. 

    ГИР Rilakze TiTis daWeris Semdeg amoirTveba ГРИ1 rele, romelic daikavebs xelovnurad daSlis 

kompleqts, gaTiSavs ra  МИВ kvebis poluss, amzadebs Р, ГРИ releebis CarTvis da ИВ reles 

TviTblokirebis wreds. 3 wuTis gasvlis Semdeg ИСБ blokis gamosasvlelze amoqmeddeba  ИВ rele, romelic      
(7СП, СП-М) blokSi CarTavs Р reles. es ukanasknelic CarTavs mocemuli blokis  1М da 2М releebs, 

romlebic amorTasn РИ reles; Seixsneba  7СП seqcia, xolo kvebis  П poluss  ИВ reles kontaqtiT  (1/7 УП-
М) blokSi miuerTdeba Р rele; Semdeg procesi gameordeba manam, sanam ar gawydeba ukanaskneli seqcia; 

CairTveba ГРИ rele, romlis kontaqti amorTavs ГРИ1 reles. xelovnurad daSlis sqema sawyis 

mdgomareobaSi brundeba. 

                                

          kuTxuri Sesvlebis dros samanevro marSrutebis gamo-   

         uyenebeli nawilebis Sexsna. kuTxuri Sesvlis dros samanevro 

marSrutis gamouyenebeli nawili samanevro SuqniSnebis sasignalo blokebSi arsebuli 

gauqmebis ОТ reles gamoyenebiT Seixsneba daSlis Р reles mier. am dros ОТ reles 

CarTvis wredi Seicavs С reles frontul 51-52,  Н reles frontul 71-72, КС reles 

zurgul 61-63, 81-83 da ИП reles zurgul51-53 kontaqtebs. 
ОТ  reles CarTvis wredSi arsebuli С reles frontuli da  КС, ИП releTa 

zurguli kontaqtebiT mowmdeba SuqniSnis Semdeg mdebare pirveli seqciisa da gaRebuli 

SuqniSnis dros moaxloebis ubnis Tavisufleba; ИП reles amoqmedebis Semdeg ganirTveba  

ОТ reles kvebis wredi, magram aRniSnuli rele Ruzas mizidul mdebareobaSi inarCunebs 

500 mkf tevadobis mier warmoSobili drois Seyovnebis gamo.  

mocemuli SuqniSnis mixedviT kuTxuri Sesvlisas marSrutis gamouyenebel nawils 

kveba МI tipis blokSi miewodeba Н reles frontuli 51-52 da С reles frontuli 81-
82 kontaqtebiT. am SemTxvevaSi marSrutis gamouyenebeli nawilis daSlis impulsi 

ganisazRvreba Ruzis CamoSvebaze С da ОТ releTa SeyovnebebiT. SuqniSnis mixedviT 

sapirispiro mimarTulebiT moZraobisas kuTxuri Sesvlis dros, rodesac mocemuli 

SuqniSani samanevro Semadgenlobis gasawevad gaiReba, Р reles sqemas kveba yvela tipis 

samanevro sasignalo blokebSi miewodeba Н reles frontuli 61-62,  ОТ reles 

 13 

 14 

 15 



282 

 

 

frontuli 31-32, ИП reles frontuli 31-32 da КС reles zurguli 51-53 kontaqtebiT; 
am SemTxvevaSi marSrutis gamouyenebeli nawilis daSlis impulsi warmoiqmneba ОТ reles 

Seyovnebis xarjze. 

marSrutis boloSi М kveba miewodeba КМ reles Sesabamisi kontaqtiT. 

SuqniSnis Semdeg arsebul pirvel izolirebul seqciaze Suntis SemTxveviT zeddebisa 

da aRebis dros amoqmeddeba ОТ rele da SuqniSani daixureba; misi ganmeorebiT gasaRebad 

ОТ reles amorTvisaTvis sqemaSi Setanilia МП reles kontaqti.  

                                
             magaliTi 7.11 davuSvaT, rom me-5 isarTan liandagis gasaremonteblad saWiroa ma-  
                    salebis gadmotvirTva. samanevro Semadgenloba dgas 2П liandagze; sadguris morige    
                 Ч2 SuqniSnidan amzadebs marSruts liandagis 1АП ubanze, romelSic plusovan 

mdebareobebSia isrebi 7 da 1, xolo minusovan mdebareobaSi - isari 3/5; aRniSnul marSrutSi sabolood 

Caiketeba  7СП, 5СП, 1-3СП da 1АП seqciebi, magram matarebeli yvela am seqcias ar iyenebs: daikavebs da 

gaanTavisuflebs ra 7СП seqcias, igi gaCerdeba 5СП seqciaze; samuSaoebis damTavrebis Semdeg  М7 SuqniSniT 
dabrundeba 2П liandagze; kuTxur Sesvlad wodebul aseTi gadaadgilebisas Caketili darCeba  5СП, 1-3СП da 
1АП seqciebi; maT Sesaxsnelad gamoiyeneba  (М7,МI-М) blokis  ОТ da (5СП,СП-М), (1-3СП, СП-М), (1АП, УП-

М) blokebis P releebi 

gamouyenebeli seqciebis usafrTxod SexsnisaTvis mowmdeba gaRebuli SuqniSnis mixedviT ukumimarTulebiT 

moZravi Semadgenlobis faqtiuri gadaadgileba. ОТ reles wredSi mowmdeba: 

  М7 SuqniSnis Ria mdgomareobaSi yofna – Н da С releTa frontuli kontaqtebiT; 

 М7 SuqniSnis win mdebare seqciis dakavebul mdgomareobaSi yofna -  ИП reles zurguli kontaqtiT; 

 ukumimarTulebiT moZraobisas 7СП seqciis dakaveba -  КС reles zurguli kontaqtiT. 

amoqmeddeba ОТ rele da daimuxteba am reles gragnilis paralelurad CarTuli 500,0 mikrofaradi 

tevadobis mqone kondensatori. С,ОТ,Н releTa frontuli, КМ reles zurguli kontaqtebiTa da (М7, МI-М) 

blokis 16 klemiT kvebis П polusi miewodeba blokebis SemaerTebel meeqvse wreds. miuxedavad amisa, 

mocemul situaciaSi Р reles wredi gaTiSulia (5СП, СП-М )blokSi arsebuli СП1 kontaqtiT. 

М7 SuqniSnis mixedviT 2П liandagze Semadgenlobis Semdgomi moZraobisas ganTavisufldeba 5СП seqcia, 

ris gamoc amoqmeddeba (М7, МI) blokSi arsebuli  ИП rele da ganirTveba ОТ rele; imavdroulad gaiTiSeba 

(М7, МI-М) blokSi arsebuli С reles damatebiTi kvebis wredi. kondensatorebis SemweobiT  С da ОТ 

releebs gaaCnia 2 wamis toli drois Seyovneba. amis gamo (5СП, СП-М) blokSi arsebuli СП1 reles 

SerTuli frontuli kontaqtiT Р rele xanmokled miuerTdeba kvebis wyaros П da М polusebs. kerZod, П 

polusi miuerTdeba (M7, МI-M) blokis klema 16-iT, xolo М poluss - (1АП, УП-М) blokis klema 26-iT, 

                                
            magaliTi 7.12 davuSvaT, rom samanevro Semadgenloba 2П liandagidan Ч2 SuqniSniT          
          gadaadgildeba saliandago 3/7П ubanze (pirveli naxevarreisi) da Semdeg  М9 SuqniSniT bru-  
        ndeba 2П liandagze (meore naxevarreisi). pirveli naxevarreisis Sesrulebisas Semadgenloba ver 

eteva liandagis 3/7П ubanze. М9 SuqniSnis iqiT Semadgenlobis gasawevad sadguris morige  liandagis 1АП 

ubnisaken aRebs М5 SuqniSans.     

meore naxevarreisis Sesrulebisas 1-3СП da 1АП seqciebis usafrTxod Sesaxsnelad Р reles sqemaSi 

kvebis miwodeba xdeba liandagis 3/7П ubnis ganTavisuflebis Semdeg; es kontroldeba (М5, МIII-M) blokSi 

arsebuli ИП reles amoqmedebiT.  Р reles wreds П polusi miewodeba  (М5, МIII-M) blokis 26 klemiT, 

xolo М polusi -  (1АП, УП-М) 26 blokis klemiT. 

                                

             indikaciis sqema.  sadgurze matarebelTa moZraobis regulirebisaT-  
        vis sadguris moriges ganuwyvetlad unda miewodebodes Semdegi informacia: 

 uisro da isruli izolirebuli ubnebis, agreTve misaReb-gasagzavni liandagebis 

mdgomareobis (Tavisuflebisa Tu dakavebis) Sesaxeb; 

 SuqniSnebze naTurebis naTebis Sesaxeb; 

 isrebis mdebareobebis Sesaxeb; 

 gadasarbenebis dakavebulobis Sesaxeb; 

 xelovnurad Sexsnis mimdinareobis Sesaxeb. 

sadguris morigisaTvis zemoT CamoTvlili informaciebis misawodeblad gamoyenebuli 

danadgarebis saxe damokidebulia sadgurze arsebul isrebis raodenobaze; kerZod: 

 30-ze naklebi raodenobis isrebis SemTxvevaSi gamoiyeneba pult-tablo; 

 30-ze meti raodenobis isrebis SemTxvevaSi gamoiyeneba gamosatani tablos mqone 
pult-manipulatori. 

mokled davaxasiaToT TiToeuli maTgani. 

pult-tabloze gaTvaliswinebulia Semdegi Suqujredebi: 
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1) liandagebisa da isrebis sqemis mixedviT ganlagebuli wiTeli da TeTri 

Suqfiltrebiani Suqujredebi; wiTeli SuqiT aisaxeba liandagebisa da isruli ubnebis 

dakavebuloba, xolo TeTri SuqiT – marSrutis dayeneba; 

normalurad, rodesac marSrutebi araa gamzadebuli, isruli (nax. 7.22) da uisro 
ubnebis naTurebi (nax. 7.23) Camqralia. marSrutis gamzadebisas mis trasaze arsebuli 

Suqujredebi TeTrad gaSuqdeba (ainTeba TeTri zoli). marSrutis calkeuli 

izolirebuli ubnebis dakavebisas wiTlad gaSuqdeba am ubnebis Sesabamisi Suqujredebi. 

aRniSnuli ubnebis ganTavisuflebisa da Sexsnis Semdeg maTi Suqujredebi Caqreba. 

xelovnurad Sexsnis procesis mimdinareobisas seqciebis Suqujredebi cimcimebs. 

misaReb-gasagzavn liandagebze TeTri zoli ainTeba maTze miRebis marSrutebis 

gamzadebisas. liandagis dakavebisas tabloze aenTeba wiTeli zoli. miRebis marSrutis 

Sexsnis Semdeg misaReb-gasagzavni liandagis dakavebis saindikaciod Suqsqemaze anTebuli 

rCeba liandagis centrSi arsebuli erTi wiTeli naTura (ix. nax.7.23). 
2) SuqniSnebis mdgomareobis gasakontroleblad sadguris gegmis mixedviT 

ganTavsebulia SuqniSnebis mameorebli, romlebic gvaZlevs Semdegi saxis indikacias: 

    Sesasvleli da samarSruto SuqniSnebisaTvis: wiTeli Suqi – SuqniSani 

daxurulia; mwvane Suqi – SuqniSani Riaa: TeTri Suqi – SuqniSanze anTia momwvevi 

signali; 

    gasasvleli SuqniSnebisaTvis: mwvane Suqi – SuqniSanze anTia nebadamrTveli 

samatarebli signali; uwyvetad mnaTi TeTri Suqi – SuqniSanze anTia nebadamrTveli 

samanevro signali; mocimcime TeTri Suqi – gadauwva SuqniSnis erT-erTi naTura an 

kvebis ZiriTadi Zafi; yvela naTura Camqralia – SuqniSani daxurulia; 

    samanevro SuqniSnisaTvis: TeTri Suqi – SuqniSani Riaa; mameorebeli Camqralia _ 

SuqniSani daxurulia; TeTri mocimcime Suqi – gadaiwva amkrZalavi signalis naTura. 

miTiTebuli indikaciis CasarTvelad gasasvleli da samanevro SuqniSnebisaTvis 

gamoiyeneba BI-M, BII-M, BIII-M da MI-M, MII-M, MII-M blokebis (ixileT danarTi 2) 
gamomyvanebi, xolo Sesasvleli SuqniSnebisaTvis – Tavisufali montaJis stativze 

arsebuli sqema.  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 
nax.7.23. tabloze uisro seqciebisa da misaReb-gasagzavni liandagebis naTurebis CarTva 

2М 1М 

РИ СМ 

СХ СП1 

119 

121 

T 

wT 

МС 

wT 

wT 

T 

СХ 
2П П - М 

81 81 

81 

61 

71 

51 

51 

51 

П1 

ЧИ 

НИ 

П1 

121 

119 

117 

УП-М 3/7П 

МС 
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T  a  v  i      8 

mikroprocesoruli centralizaciebis 

agebis safuZvlebi 

 

8.1. zogadi cnobebi 

                                

            Tanamedrove pirobebSi aucilebeli xdeba sarkinigzo sadgurebze arsebu- 

         li releuri eleqtruli centralizaciebi Seicvalos mikroprocesoruli 

da releur-procesoruli centralizaciebiT. aRniSnuli aucilebloba Semdegi ori 

mTavari mizeziTaa ganpirobebuli: 

 releuri centralizaciebis fizikuri dabereba. sarkinigzo sadgurebSi dRes 

arsebuli eleqtruli centralizaciebis releuri sistemebi gasul saukuneSi iqna 

agebuli da isini ukve sakmaod didi xania funqcionirebs. maTma absoluturma 

umravlesobam ukve amowura Tavisi resursebi da muSaobas daZabuli teqnikuri 

momsaxurebis xarjze agrZelebs.  

releuri centralizaciebis moraluri dabereba.  dReisaTvis sainformacio 

teqnologiebi farTod inergeba rogorc gadazidvebis procesebSi, aseve sarkinigzo 

transportis marTvaSi; am dros Zneldeba damuSavebul sainformacio da gamoTvliT 

struqturebSi releuri sistemebis integracia. aRniSnuli integraciisaTvis 

arasakmarisia releuri sistemebis funqcionaluri da sainformacio SesaZleblobebi, maTi 

swrafmoqmedeba; garda amisa, aucilebeli xdeba damatebiTi gardamavali mowyobilobebisa 

da eleqtruli signalebis gardamqmnelebis gamoyeneba. am TvalsazrisiT 

mikroprocesoruli da releur-procesoruli sistemebi akmayofilebs Tanamedrove 

moTxovnebs.  

         eleqtruli centralizaciebis asagebad mikroprocesorebisa da kompiutere- 

        bis gamoyenebas gaaCnia Semdegi upiratesobebi: 

         1)  eleqtruli centralizaciis funqcionaluri SesaZleblobebis gafarToeba. 
axal funqciebs SeiZleba mivakuTvnoT marSrutebis dagroveba, marSrutebis gamzadebis 

avtomatizacia, seqciebis Caketvis gaZliereba, avtoblokirebis, dispetCeruli 

centralizaciis da sxva sistemebTan integrireba (magaliTad saSualedo sadguris 

eleqtruli centralizaciis aparatura SeiZleba Seerwyas daspetCeruli 

centralizaciis saxazo punqtis aparaturas) da a.S. 
  2) operatiuli personalis moqmedebebisa da samatareblo situaciebis 

protokolireba da monacemebis Senaxva. eleqtruli centralizaciis mikroprocesoruli 

da kompiuteruli centralizaciis sistemebi Seicaves saaviacio transportidan cnobil 

e.w. “Sav yuTs” ; releuri sistemebis aRWurva am TvisebiT SeuZlebelia; 

 3) sadguris saliandago ganviTarebis rekonfiguraciis dros sistemis adaptaciis 
simartive. releuri centralizaciebisagan mikroprocesoruli centralizaciebis 

principuli gansxvavebaa is, rom am ukanasknelebSi algoriTmebi realizdeba ara 

aparaturulad, aramed programulad; amitom saliandago ganviTarebis Secvlisas 

ZiriTadad moiTxoveba programuli nawilis Secvla, rac aparaturuli nawilis Secvlaze 

gacilebiT martivia (aparaturuli nawili SeiZleba umniSvnelod Seicvalos); 

 4) mtyunebamdgradobis, TviTkontrolis principebis gamoyenebisa da mtyunebebis 
dros usafrTxo qcevis gamo sistemis saimedoobisa da usafrTxoebis mniSvnelovani 
amaRleba. zemoT aRniSnuli principebisa da qcevis realizebisaTvis aucilebelia 

aparaturuli siWarbis gamoyeneba. mikroeleqtruli aparatura saSualebas gvaZlevs 

movaxdinoT aparaturuli da programuli saSualebebis ormagi da sammagi rezervireba 

ise, rom ar gaZvirdes sistema; es SeuZlebelia kontaqturi aparaturis gamoyenebisas; 

siWarbis Setana saSualebas gvaZlevs agreTve SevqmnaT TviTdiagnostirebisa da 

TviTaRdgenis mZlavri saSualebebi; amis Sedegad miiReba mciredmomsaxurebadi an 

mTlianad aramomsaxurebadi sistema; mikroprocesoruli sistemebis danergvisas 

SesaZlebelia gamoviyenoT aparaturis teqnikuri momsaxurebis iseTi axali meTodebi, 
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rogorebicaa servisuli da safirmo momsaxureba. am SemTxvevaSi sistemas emsaxureba 

momwodebeli firma an gzis masStabiT organizebuli servisuli centris 

maRalkvalificiuri specialistebi; 

 5) maRali donis kompiuterul sainformacio da mmarTvel sistemebTan dakavSirebis 
simartive. gadazidvebis sistemis marTvis mravaldoniani sistemis struqturaSi 

eleqtruli centralizacia asrulebs iseTi dabali rgolis rols, romelic drois 

realur masStabSi gadascems informacias matareblebis gadaadgilebis Sesaxeb. es 

informacia mikroprocesorul centralizaciaSi iseTi saxiT formirdeba, romelic 

mosaxerxebelia kompiuteruli damuSavebis, Senaxvisa da gadacemisaTvis; 

 6) aparaturis gabaritebis Semcireba, deficituri masalebis ekonomia, saTavsebis 
ekonomia, mSeneblobis gaiafeba, warmoebis industrializaciis maRali done; CamoTvlili 

Tvisebebi metad mniSvnelovania sistemebis masobrivad danergvis dros. didi mniSvneloba 

aqvs erT centralizebul isarze mosuli eleqtronagnituri releebis raodenobis 

mniSvnelovnad Semcirebas. XX saukunis 30-ian wlebSi iqna damuSavebuli centraluri 

damokidebulebebisa da adgilobrivi kvebis releur sistemebSi erT centralizebul 

isarze 24 rele modioda; 40-ian wlebSi iqna damuSavebul marSrutebis seqciurad 

Sexsnis mqone unificirebul sistemebSi aRniSnuli raodenoba 38-mde gaizarda, xolo 

40-ian wlebis dasawyisSi damuSavebul blokur sareleo-samarSruto centralizaciaSi 

man 48-s miaRwia.   
releuri centralizaciebis funqcionaluri SesaZleblobebis Semdgomi gazrdisaTvis 

aucilebeli iyo erT isarze mosuli raodenobebis Semdgomi gazrda, rac auaresebda 

sistemis teqnikur-ekonomikur maCveneblebs. aRniSnuli problemis gadasawyvetad XX 
saukunis 80-ian wlebSi damuSavebuli iqna mciregabaritiani maRali ekonomikuri 

maCveneblebis mqone saimedoobis I klasis releebi; aman SesaZlebeli gaxada mniSvnelovnad 

gazrdiliyo erT isarze gamoyenebuli releebis raodenoba da dRes saukeTeso 
funqcionaluri SesaZleblobebis mqone ЭЦ-12 tipis releur sistemaSi erT 

centralizebul isarze 128 rele modis. aRniSnuli sistemis damuSavebis Semdeg 

faqtiurad amoiwura teqnikur-ekonomikuri maCveneblebis gauaresebis gareSe releuri 

eleqtruli centralizaciebis funqcionaluri SesaZleblobebis Semdgomi gazrdis 

SesaZlebloba.   

7) Sromis pirobebisa da kulturis gaumjobeseba, sadguris morigeebisa da 
eleqtromeqanikosebis datvirTvaTa Semcireba. 

 

 

8.2. eleqtruli centralizaciis mier       

  Sesasrulebeli funqciebis aparaturulad                     

da programulad realizebis safuZvlebi 

 

                                

         eleqtruli centralizacia rTuli diskretuli sistemaa, romlis meSveobi-     
       Tac realizdeba sasruli raodenobis specifikuri logikuri (orobiTi) funq- 

ciebi. aRniSnuli funqciebi maTematikurad Caiwereba logikuri gamosaxulebebis 

meSveobiT.  

logikuri gamosaxulebebi logikis algebris formulebia, romelTa realizeba 

SesaZlebelia diskretuli elementebiT (releebis, tranzistorebis da a.S.) agebuli 

sqemebis an binaruli programebis saSualebiT. pirvel SemTxvevaSi saqme gvaqvs logikuri 

gamosaxulebebis aparaturul, xolo meore SemTxvevaSi – programul realizaciasTan.  

releuri eleqtruli centralizaciis SemTxvevaSi gamoiyeneba logikuri 

gamosaxulebebis aparaturuli realizacia, xolo mikroprocesoruli centralizaciis 

SemTxvevaSi – programuli realizacia. 
ganvixiloT 8.1,a naxazze mocemuli pirobiTi sadguris Sesasvleli SuqniSnebis Н da Ч 

SuqniSnis marTvis gamartivebuli sqemebi. normalurad aRniSnuli SuqniSnebi daxurulia. 

davuSvaT, rom aucilebelia gamzaddes Н SuqniSniT 1П da Ч SuqniSniT - 2П liandagze 
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miRebis marSruti. pirvel SemTxvevaSi isari 1, xolo meore SemTxvevaSi isari 2 unda 
gadaviyvanoT plusovan mdebareobaSi da Semdeg Sesabamisad gavaRoT Н da Ч SuqniSani. 

aRniSnuli SuqniSnebis gasaRebad saWiroa Semowmdes pirobebi, romlebic 8.1 cxrilSia 

CamoTvlili. Tu davuSvebT, rom xi, i = 1,2,…,8 pirobis Seusruleblobis SemTxvevaSi xi = 

0, xolo misi Sesrulebis SemTxvevaSi - xi = 1, maSin xi aRniSvnebi logikur cvladebad 

gadaiqceva, e.i. xi(0,1) 

 

 

                                 
                                                                                                                                          
               

                                                                                                                                                                
                 

        
                                                                                                            

                 
                                                          
                                                                                                                             
                         

 

                  
                                               
                                                                                                                       
                                       

 
 

Nnax. 8.1. Sesasvleli signalebis gaRebis algoriTmis aparaturuli 
 realizaciis mailustrirebeli sqema [37] 

 

 
   logikuri xi, i =1,2,… cvladi ewodeba iseT cvlads, romelsac erTmaneTisagan gansxvavebuli 

mxolod ori mniSvnelobis miReba SeuZlia. erT-erT mniSvnelobas ewodeba yalbi  da aRiniSneba cifr 
0-iT, xolo meore mniSvnelobas -  WeSmariti  da aRiniSneba cifr 1-iT; aRniSnulidan gamomdinare 

xi(0,1).   

   logikir cvladze damokidebul y = f(x1,x2,…,xn) funqcias (e.i. funqcias, romlis argumentebia 

logikuri cvladebi) da romelic analogiurad iRebs yalb an WeSmarit mniSvnelobas, logikuri 

funqcia ewodeba, e.i. y(0,1).  

   xSirad logikur cvladebsa da logikur funqciebs Sesabamisad orobiT cvladebsa da orobiT 
funqciebsac uwodeben, radgan maT mxolod ori mniSvnelobis miReba SeuZlia.    

 

Sesasvleli H SuqniSani gasaRebad erTdroulad unda Sesruldes yvela x1 - x4 piroba; 

aqedan gamomdinare, Sesasvleli H SuqniSnis gaRebis logikuri (orobiTi) FH funqcia 

warmoadgens Sesabamisi logikuri xi,  i = 1,2,3,4 cvladebis koniunqcias (logikur 

namravls):   

                       FH = x1 x2  x3  x4         xi(0,1),     i = 1,2,3,4;                                (8.1) 

 
                  cxrili 8.1. Н da Ч SuqniSnis gasaRebad Sesamowmebeli pirobebi  

Sesasvleli   H    SuqniSani Sesasvleli   Ч    SuqniSani 

# Sesamowmebeli 

pirobebi 

aRniSvna # Sesamowmebeli 

pirobebi 

aRniSvna 

1 

 

 

2 

 

3 

 

4 

gacemulia signalis gaRebis 

brZaneba 

 

isari 1 plusovan mdebareobaSia 

 

1СП ubani Tavisufalia 

 

1П liandagi Tavisufalia 

 

x1 

 

x2 

 

x3 

 

x4 

 

5 

 

 

6 

 

7 

 

8 

 

gacemulia signalis gaRebis 

brZaneba 

 

isari 2 minusovan mdebareobaSia 

 

2СП ubani Tavisufalia 

 

2П liandagi Tavisufalia 

 

 

x5 

 

x6 

 

x7 

 

x8 

 

H2 

HI 

ЧI 
1 2 

Ч2 

Ч 

2l 

Il 

H 

a) 

H IП 

 x4 

b) 

g) 

1СП    

  x3 
1ПК   

  x2 
НК   

 x1 

Ч 2П  

  x8 
2СП  

  x7 
2МК  

  x6 
ЧК  

x5 
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analogiurad, Sesasvleli Ч SuqniSnis gaRebis logikur FЧ funqcias eqneba Semdegi 

saxe:  

 

                   FЧ = x5 x6  x7 x8 ,        xi(0,1),     i = 5,6,7,8.                              (8.2)   
 

FH  da FЧ funqciebi warmoadgens logikur funqciebs, e. i. FH ,FЧ(0,1). kerZod, Tu   

FH = 0 , maSin daxurulia H SuqniSani, xolo FH = 1-s SemTxvevaSi aRniSnuli SuqniSani 

Riaa. analogiurad, Ч SuqniSnis daxurul mdgomareobaSi yofnis dros FЧ =0, xolo 

aRniSnuli SuqniSnis gaRebisas FЧ =1.    

logikuri FH da FЧ funqciebis realizeba SeiZleba moxdes aparaturulad an 

programulad; amasTanave, maTi aparaturuli realizeba xdeba releur centralizaciebSi, 

xolo programuli realizeba – mikroprocesorul centralizaciaSi. cal-calke 

ganvixiloT TiToeuli SemTxveva. 

                                

          aparaturuli realizacia releuri eleqtruli centralizaciis SemTxve- 
        Si.  releur eleqtrul centralizaciaSi (8.1) da (8.2) gamosaxulebebSi 

Semaval xi cvladebs Seesabameba releTa frontuli kontaqtebi, romelTa dasaxelebebi 8.2 
cxrilSia moyvanili. 

 
              cxrili 8.2.  logikuri xi,  i = 1, 2, …, 8  cvladis Sesabamisi kontaqti   

 logikuri 
cvladebi 

logikuri cvladis Sesabamisi kontaqti   

x1  H SuqniSnis Rilakis HK reles frontuli kontaqti  

x2  sakontrolo 1ПК  reles frontuli kontaqti 

x3  saliandago 1СП  reles frontuli kontaqti 

x4  saliandago 1П  reles frontuli kontaqti 

x5 Ч SuqniSnis Rilakis ЧK reles frontuli kontaqti 

x6 sakontrolo 2MК  reles frontuli kontaqti 

x7 saliandago 2СП reles frontuli kontaqti 

x8 saliandago 2П reles frontuli kontaqti 

 
logikuri FH funqciis aparaturulad marealizebeli sqema miiReba x1 - x4 cvladebis 

Sesabamisi kontaqtebis mimdevrobiT SeerTebiT, xolo FЧ funqciis aparaturulad 

marealizebeli sqema - x5 – x8 pirobebis mamowmebeli elementebis mimdevrobiT SeerTebiT. 

mocemul SemTxvevaSi FH funqciisaTvis miiReba 8,b naxazze xolo FЧ funqciisaTvis – 8,g 
naxazze naCvenebi sqemebi, romlebic Sesabamisad warmoadgens (8.1) da (8.2) gamosaxulebaTa 

aparaturuli realizaciis magaliTebs. 

                                

          programuli realizacia mikroprocesoruli eleqtruli centralizaciis           
         SemTxveveSi. mikroprocesorul centralizaciaSi logikuri gamosaxulebebis 

marealizebeli programebis forma damokidebulia sistemis asagebad gamoyenebuli 

mikriprocesorebis brZanebebis sistemaze. Cven am mizniT gamoviyenebT firma Intel-is mier 

damuSavebul 8080/8085 ojaxis mikroprocesorebs, romlebic klasikuri saxis 

mikroprocesorebadaa miCneuli. igi Sedgeba Semdegi oTxi blokisagan: 

 damxsomebeli mowyobiloba; masSi inaxeba Sesasvleli monacemebi da gamoTvlaTa 

Sedegebi; 

 saerTo daniSnulebis rvaTanrigiani A,B,C,D,E,H da L registrebi; maTSi droebiT 

inaxeba is monacemebi (operandebi), romlebzedac xorcieldeba ariTmetikuli da 

logikuri operaciebi; aRniSnuli registrebidan A warmoadgens erTmag registrs 

(SeuZlebelia romelime sxva registrTan misi gaerTianeba) da mas akumulatori ewodeba; 
or operandze ariTmetikuli an logikuri operaciis Catarebisas erT-erTi operandi da 

aRniSnuli operaciis Sedegi aucileblad A akumulatorSia Cawerili. danarCeni 

registrebidan Sewyvilebadia (B,C), (D,E) da (H,L) registrebi, ris Sedegadac 

SesaZlebelia BC, DE da HL saxelwodebis TeqvsmetTanrigiani registrebis warmoqmna. 

 2 

 3 
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 ariTmetikul-logikuri mowyobiloba; igi warmoadgens A saxelwodebis mqone 

rvaTanrigian registrs, romelSic sruldeba ariTmetikuli da logikuri operaciebi; 

 informaciis Setanisa da gamotanisaTvis gankuTvneli registrebi, romlebsac 

portebi ewodeba da pirobiTad aRiniSneba rogorc PORT I, 1=1,2,…; 

garda zemoTaRniSnuli elementebisa, mikroprocesoris struqturaSi arsebobs: stekis 
maCveneblad wodebuli TeqvsmetTanrigiani SP registri, programul mTvlelad wodebuli 

aseve TeqvsmetTanrigiani PC registri da mdgomareobis rvaTanrigiani registri.  
aRniSnuli ojaxis procesorebis brZanebaTa sistema 10.3 cxrilSia moyvanili. 

mikroprocesorul sistemebSi gamoiyeneba eleqtruli centralizaciis algoriTmebis 

programuli realizaciis Semdegi ori ZiriTadi meTodi: 

1) algoriTmis aRmweri logikuri funqciebis uSualod gamoTvlis meTodi; 

2) binaruli programebis meTodi.  

aRvniSnavT, rom binaruli programebis agebis formaluri meTodi Cven mier 2005 
wels iqna damuSavebuli [9].  

orive meTodi gamoviyenoT Cven mier ganxiluli logikuri gamosaxulebebis 

programulad realizebisaTvis. 

                                

          algoriTmebis aRmweri logikuri funqciebis uSualod gamoTvlis meTodis           
         arsi logikuri (8.1) da (8.2) funqciebis magaliTze ganvixiloT.  

ganxiluli funqciebis Semadgeneli x1,…,x8 argumentebi mocemul SemTxvevaSi 

ganixileba monacemebad, romlebic aucilebelia SevinaxoT specialur damxsomebel 

mowyobilobaSi; es ukanaskneli saltiTaa dakavSirebuli mikroprocesorTan da 

saWiroebis SemTxvevaSi uzrunvelyofs mikroprocesorSi maT gadagzavnas. Intel 8080 tipis 

mikroprocesoris gamoyenebis SemTxvevaSi monacemebis Senaxvisa da gadagzavnis sqemas 

eqneba 8.2 naxazze mocemuli saxe. am naxazze naCvenebia gamoTvliT procesSi monawile 

oTxive ZiriTadi bloki, romlis Sesaxebac zemoT gvqonda saubari; kerZod, damxsomebeli 

mowyobiloba ariTmetikul-logikuri mowyobiloba, saerTo daniSnulebis registrebi da 

portebi.  

8.3 cxrilSi moyvanilia FH da FЧ funqciebis gamoTvlis programa; misi saxelwodebaa 

LIGHT da igi mimosvlis gzaTa sankt-peterburgis saxelmwifo universitetis 

TanamSromlebis mieraa SemoTavazebuli [37].  
                                  

          2.2 binaruli programebis meTodi imas efuZneba, rom logikuri (orobiTi)  

         funqciis gamoTvlis procesi SeiZleba daviyvanoT pirobiTi i gadasvlis 

brZanebebis Sesrulebaze; aRniSnuli pirobiTi gadasvlis piroba maTematikurad Caiwereba 

Semdegnairad: 

i:Tu A, maSin j, winaaRmdeg SemTxvevaSi i+1, sadac i brZanebis nomeria. 
xi cvladebis mixedviT (8.1) da (8.2) gamosaxulebebis daSliT miiReba Sesasvleli Н 

da Ч SuqniSnebis marTvis binaruli programebis blok-sqemebi (nax.8.2 [37]). 
                                   

           uSualo gamoTvlebis meTodi gamoirCeva simartiviT da TvalsaCinoebiT.    

         programebis moculoba da maTi damuSavebis xangrZlivoba konkretuli 

logikuri gamosaxulebis sirTuliT ganisazRvreba. binaruli programebis meTodisaTvis 

damaxasiaTebelia maqsimaluri siswrafe da igi Sualedur Sedegebs ar inaxavs operatiul 

mexsierebaSi. aRniSnuli meTodis naklad SeiZleba CaiTvalos, rom didi raodenobis 

logikuri cvladebis SemTxvevaSi programa didi zomisaa. 

zogadad, mikroprocesoruli centralizaciis programuli uzrunvelyofa warmoadgens 

amocanebis mTeli kompleqsis gadamwyvet rTul produqts. es amocanebi ganisazRvreba 

sadgurebze matareblebis moZraobis rTuli teqnologiuri procesis TaviseburebebiT; 

aRniSnuli procesi sapasuxismgeblo asinqronul paralelur process warmoadgens. 

sadgurebze samatareblo erTeulebi drosa da sivrceSi damoukideblad da paralelurad 

gadaadgildeba (gadaadgilebi ar sinqronizirdeba). aucilebelia erTdroulad damuSavdes 
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informaciebi ramdenime  marSrutis Sesaxeb; amitom SeiZleba gamoiyos 

mikroprocesoruli centralizaciis programuli uzrunvelyofis Semdegi sami amocana: 

 eleqtruli centralizaciis teqnologiuri algoriTmebis realizacia; 

 paraleluri gamoTvlebis organizeba; 

 gamoTvlebis usafrTxoebis uzrunvelyofa.                                                        
                                                         
         
                                                       
                                                         

                                                                                                                             

                                                                                                                                                                                                               

                                                                                                       

                                                                                                                                                                                                               

                                                 

                                                         

                                                                 

                                                                 

        

                                                                                                                                       
                  

                                                                                                                                       
                  

                                                                                                                                       
                  

                                                                                                                                       

                                                                                                                                      

                                                                                                                                      

                                                                                                                                      

 

                                                            

         

      

  

    

                                                                    

                                 

                                
                                                      

                                 

nax.8.2. monacemebis Senaxvisa da gadagzavnis sqema [37] 
 
                                                         cxrili 8.3. LIGHT  programa 

 

# Bb  r  Z  a  n  e  b  a  mnemonika 

1 M1 ujredidan SigTavsi gadaigzavnos A registrSi MOV  A, M1 

2 M2 ujredidan SigTavsi gadaigzavnos B registrSi MOV  B, M2 

3 M3 ujredidan SigTavsi gadaigzavnos C registrSi MOV  C, M3 

4 M4 ujredidan SigTavsi gadaigzavnos D registrSi MOV  D, M4 

5 logikurad gadamravldes A da B registrebis SigTavsebi (x1x2) ANA  B 

6 logikurad gadamravldes A da C registrebis SigTavsebi (x1x2x3) ANA  C 

7 logikurad gadamravldes A da C registrebis SigTavsebi (fN =(x1x2x3 x4) ANA  D 

8 fN-is mniSvneloba gatanili iqnas gamosasvlel registrSi PORT1 OUT  PORT1 

9 M5 ujredidan SigTavsi gadaigzavnos A registrSi MOV  A, M5 

10 M6 ujredidan SigTavsi gadaigzavnos B registrSi MOV  B, M6 

11 M7 ujredidan SigTavsi gadaigzavnos C registrSi MOV  C, M7 

12 M8 ujredidan SigTavsi gadaigzavnos D registrSi MOV  D, M8 

13 logikurad gadamravldes A da B registrebis SigTavsebi (x5x6) ANA  B 

14 logikurad gadamravldes A da C registrebis SigTavsebi (x5x6x7) ANA  C 

15 logikurad gadamravldes A da C registrebis SigTavsebi (fЧ=(x5x6x7 x8) ANA  D 

16 FЧ-s mniSvneloba gatanili iqnas gamosasvlel registrSi PORT2 OUT  PORT2 

damxsomebeli 

     mowyobiloba 

PORT 1 PORT 2 

Ч signalis 

  marTva 
H signalis 

  marTva 

MOV C, M3 

MOV D, M4 

alm 

x1 

x2 

x3 

x 4 

x5 

x6 

x7 

x8 

MOV A, M1 

MOV B, M2 

 A 

 B 

 C 

 D 

 E 

 H 

 L 

OUT PORT 2 

OUT PORT 1 

      saerTo 

daniSnulebis 

 registrebi 
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Intel 8080 tipis mikroprocesorebSi gamoyenebuli brZanebebis sruli sistema cxril 8.4-
Sia mocemuli. 

 
                 cxrili 10.4. INTEL 8080/8085 ojaxis mikroprocesorebis brZanebaTa sistema 

mnemonika                      a  R  w  e  r  a 

monacemebis gadacemis brZanebebi 

MOV  r1, r2 

MOV  M, r 

MOV  r, M 

MOVI  r, data 

 

LXI  rr, data 

 

STAX  rr 

LDAX  rr 

STA address 

 

LDA address 

SHLDaddress 

LHLDaddress 

XCHG 

 

 

IN  address 

OUT address 

PUSH  rr 

  POP  rr 

registr 2-is SigTavsis gadacema registr 1-Si; 
registridan  HL-is gavliT mexsierebaSi SigTavsis gadacema; 

mexsierebis SigTavsis registrSi gadacema; 

registrSi uSualo monacemebis CatvirTva; 

 

registrul wyvilSi (rr = B,D,H an SP uSualod  monacemebis CatvirTva; 

akumulator A-s iribi damaxsovreba (registruli HL wyvilis gavliT); 

A-s iribi datvirTva (registruli wyvilis gavliT);  

A-s damaxsovreba mexsierebaSi; 

 

mexsierebidan A-s datvirTva 

HL-is damaxsovreba 

HL-is datvirTva 

DE da HL registrebs Soris SigTavsebis gacvla; 

 

A-Si Setana; 

A-dan gatana; 

stekSi registruli wyvilis CarTva; 

stekidan registrul wyvilSi gamotana 

monacemebis gadamuSavebis brZanebebi 

INR  r 

DCR  r 

INR   M 

DCR  M 

 

 

INX  rr 

DCR  rr 

ADD  r 

ADC  r 

 

ADD  M 

ADC  M 

     ADI  data 

ACI data 

 

DAD  rr 

SUB  r 

SBB  r 

    SUI  data 

 

 

SBI data 

ANA  source 

XRA source 

 

ORA   source 

 

CMP  sours 

ANI data 

XRI data 

ORI data 

 

 

CRI data 

RLC 

RRC 

RAL 

 

 

registris inkrementi (1-iT gazrda); 

registris dekrementi (1-iT Semcireba); 

mexsierebis inkrementi; 

mexsierebis dekrementi; 

 

registruli wyvilis inkrementi; 

registruli wyvilis dekrementi; 

A-s da registis SigTavsebis Sekreba; 

A-s da registis SigTavsebis Sekreba gadatanis operaciiT; 

 

A-s da mexsierebis SigTavsebis Sekreba; 

A-s da mexsierebis SigTavsebis Sekreba gadatanis operaciiT; 

A-s SigTavsisa da uSualod monacemis Sekreba; 

A-s SigTavsisa da uSualod monacemis Sekreba gadatanis operaciiT; 

 

registruli wyvilisa da H-is SigTavsebis Sekreba; 

A-SigTavsidan registris SigTavsis gamokleba; 

nasasxebis gaTvaliswinebiT  A-SigTavsidan registris SigTavsis gamokleba; 

akumulatoris SigTavsidan uSualod momacemebis gamokleba; 

 

nasasxebis gaTvaliswinebiT  A-SigTavsidan uSualod monacemebis gamokleba; 

A-sa da wyaros (registrisis an mexsierebis) SigTavsebis koniunqcia; 

A-sa da wyaros (registrisis an mexsierebis) SigTavsebis 2-is moduliT Sekreba; 

A-sa da wyaros (registrisis an mexsierebis) SigTavsebis diziunqcia; 

 

wyaros SigTavsis Sedareba A-s SigTavsTan; 

uSualod monacemebisa da A-s SigTavsis koniunqcia;  

uSualod monacemebisa da A-s SigTavsis 2-is moduliT Sekreba; 

uSualod monacemebisa da A-s SigTavsis diziunqcia;  

 

 

uSualod monacemebis Sedareba A-s SigTavsTan;  

A-s SigTavsis marcxniv cikluri Zvra;  

A-s SigTavsis marjvniv cikluri Zvra;  

A-s SigTavsis marcxniv cikluri Zvra gadataniT;  
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RAR 

CMA 

DAA 

STC 

CMC 

A-s SigTavsis marjvniv cikluri Zvra gadataniT;  

A-s SigTavsis invertireba; 

A-s SigTavsis aTobiTi koreqcia; 

gadatanis almis dayeneba; 

gadatanis almis invertireba 

G g a d a s v l i s     b r Z a n e b e b i 

JMP  address 

Jcc address 

CALLaddress 

Ccc addres 

RET 

Rcc 

upirobo gadasvla; 

cc pirobis mixedviT gadasvla (cc aRniSnavs mdgomareobis bitebs); 

qveprogramis gamoZaxeba; 

cc pirobis mixedviT qveprogramis gamoZaxeba; 

dabruneba; 

cc pirobis mixedviT dabruneba  

marTvis brZanebebi da damatebiTi brZanebebi 

EI 

DI 

RIM 

SIM 

NOP 

HLT 

RST 

Sewyvetebis nebarTva; 

Sewyvetebis akrZalva; 

Sewyvetebis niRbis amokiTxva; 

Sewyvetebis niRbis dayeneba; 

uqmi svlis brZaneba; 

gaCereba; 

restarti. 

 

 

  

                                       B               

 

 

 

                                                                                                                             
                                                                                                            
 

                                        

                                                                                                             
                                                                                                                                                                              
 

 

                                                                                                             
                                                                                                                               
                                                                                                             
 

                                                                                                              
                                                                                                                      
                                                                 
 

 

                                 
                                                

 

 

nax. 8.3. Sesasvleli Н da Ч SuqniSnebis marTvis binaruli  
programebis blok-sqemebi 

                                 

           eleqtruli  centralizaciis teqnologiuri algoriTmebis realizaciis          

         sakiTxebi zemoT ukve ganvixileT. paraleluri gamoTvlebis 
organizebisaTvis mmarTvel gamoTvliT kompleqsSi gamoiyeneba informaciis mimdevrobiTi, 

funqcionaluri, konveieruli da multiprocesoruli damuSaveba. 

mimdevrobiTi damuSavebisas kompleqsSi erTi procesoria, romelic procesebs 

faqtiurad droSi mimdevrobiT (rigis mixedviT) amuSavebs; es SesaZlebelia, Tu 

 7 

a) 

არა 

არა 

Н signalis 

  gaReba 
Н signalis 

  daxurva 

1.დასაწყისი 

 

 

 

  

 

 

კი 

კი 

კი 

კი 

2. X1 =0 

       ? 

3. X2 =0 

       ? 

4. X3 =0 

       ? 

5. X4 =0 

       ? 

არა 

algoriTmi  A1 b) 

არა 

არა 

1.დასაწყისი 

 

2. X5 =0 

       ? 

კი 

3. X6 =0             

        ? 

4. X7 =0  

        ? 

  5. X8 = 0 

         ? 

კი 

algoriTmi  A2 

არა 

კი 

კი 

არა 

Н signalis 

  daxurva 
Н signalis 

  gaReba 
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gamoTvlebis siCqare Tavad teqnologiuri procesis (magaliTad, matareblebis moZraobis) 

monacemebis cvlilebis  siCqares mniSvnelovnad aRemateba. aseT SemTxvevaSi iqmneba 

paraleluri gamoTvlebis iluzia. magaliTad, amgvaradaa agebuli sadgurze Sesasvleli 

SuqniSnebis gaRebis pirobebis gansazRvris Cven mier SemoTavazebuli programa (ix. cxr. 

8.3 ); pirveli rva brZanebiT gamoiTvleba fN  funqcia, xolo bolo rva brZanebiT -– fЧ  

funqcia. 

funqcionaluri damuSavebis dros mmarTvel gamoTvliT kompleqsSi arsebobs ramdenime 

funqciis erTdroulad Semsrulebeli da informaciis urTierTgamcvleli 

mowyobilobebi. aseTi midgomaa gamoyenebuli, magaliTad, 8.3 naxazze moyvanili 

algoriTmebis blok-sqemebis realizebisas; mocemul SemTxvevaSi A1 algoriTmi 

realizdeba procesorSi, romelic matareblebis moZraobas marTavs sadguris kent yelSi 

(naxazi 8.1), xolo A2 algoriTmi – sadguris luwi yelis procesorSi. 

konveieruli damuSavebisas gamoTvliTi procesi iyofa ramdenime etapad da TiToeuli 

maTgani paralelur-mimdevrobiTad realizdeba sxvadasxva procesorSi (konveieris 

principis mixedviT).  

multiprocesoruli damuSaveba xorcieldeba saerTo salteebisa da saerTo 

mexsierebis mqone mravali procesoriT.  

 
 

                                  
         
                                             
                                                                                                              

 

                                                                                               

                                                                                                    
 

 
 

                                        

 

 

 

 
   
                                                
 

 

                                             

 

 

                                         

 

 

nax. 8.4. mikroprocesoruli centralizaciebis struqturuli sqemebi 

 
                                 

           8.4 naxazze naCvenebia informaciis damuSavebis miTiTebuli xerxebis            

         marealizebeli struqturuli sqemebi, romlebic mikroprocesoruli 

centralizaciebis agebisas gamoiyeneba.  

mimdevrobiTi gamoTvlebi  xorcieldeba erTprocesorul sistemaSi (nax. 8.4,a); igi 
gamoiyeneba mZlavri gamomTvleli manqanebis mqone msxvil sadgurebSi, an iseT mcire 

sadgurebSi, romlebisTvisac erTi mikrogamomTvleli manqanaa sakmarisi.  

radialuri sistemis mqone struqturiT (nax.8.4.b) realizdeba funqcionaluri 
damuSavebis principi. TiToeuli mikro-egm marTavs sadguris romelime raions; raionul 
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eleqtrul gamomTvlel manqanebs erTmaneTTan akavSirebs centraluri mmarTveli cp 

procesori.  

magistraluri struqturis mqone sistemaSi (nax. 8.4,g) informacia 

multiprocesorulad muSavdeba.  sistemis elementebi (mp mikroprocesorebi, 

damxsomebeli dm mowyobilobebi, Setana-gamotanis Sgm mowyobilobebi) magistralis 

saerTo magistralTanaa (saltesTanaa) mierTebuli. centraluri mmarTveli cp 

procesori axdens yvela am elementis reglamentirebas. qseluri struqturis mqone 

sistemaSi (nax. 8.4,d) raionuli mikro-egm-ebi informacias erTmaneTs konveieris 

principis mixedviT ucvlis. mikroegm-ebis qseli asaxavs sadguris saliandago 

ganviTarebas. 

ganxilul struqturebs gaaCnia rogorc Rirsebebi, aseva naklovanebebi. isini unda 

SevafasoT upirveles yovlisa programuli uzrunvelyofis sirTulis, saimedoobisa da 

swrafmoqmedebis mixedviT. umartivesi programuli uzrunvelyofa gaaCnia 

erTprocesorul da qselur sistemebs; pirvel SemTxvevaSi saWiro ara sxvadasxva 

mikroegm-ebs Soris urTierTmoqmedebis problemis gadaWra; meore SemTxvevaSi es 

urTierTzemoqmedebebi martivia – informacia mxolod mezobel mikro-egm-s gadaecema. 

saimedoobis TvalsazrisiT saukeTesoa qseluri struqtura. masSi erTi raionuli egm-

is mtyunebisas ar gamoiricxeba marSrutebis dayeneba da realizacia sadguris sxva 

raionebSi.  mmarTveli centraluri procesoris mtyunebebis an magistralis dazianebisas 

irRveva radialuri da magistraluri struqturebi. yvelaze swrafia qseluri 
struqtura, radgan masSi erTdroulad realizdeba informaciis damuSavebis konveieruli 

da funqcionaluri principi. sadguris sxvadasxva raionebSi marSrutebs erTdroulad 

sxvadasxva mikro-egm amuSavebs. yvelaze nelmomqmedia erTprocesoruli (yvela marSruti 

mimdevrobiT muSavdeba) da magistraluri (magistralis gatarebis unari SezRudulia) 

sistemebi. 

 

8.3. mikroprocesoruli centralizaciebis sistemaTa 

usafrTxoebis koncefcia 

                                 

          nebismieri saxis centralizaciam upirveles yovlisa unda uzrunvelyos             

        matarebelTa usafrTxo moZraoba, e.i. unda warmoadgendes usafrTxo sistemas. 

debulebaTa erTobliobas, romelTa Sesrulebis SemTxvevaSi sistema usafrTxo xdeba, 

usafrTxoebis koncefcia ewodeba. usafrTxoebis koncefcia fundamenturi mniSvnelobisaa, 

radgan mis safuZvelze dgindeba saxifaTo mtyunebaTa kriteriumebi.  

usafrTxoebis koncefciaTa realizebisaTvis gamoiyeneba sami strategia: 

 umtyunveloba;  

 mtyunebebisadmi mdgradoba;  

 usafrTxo qcevis strategia. 

pirveli ori strategia gulisxmobs, rom sakuTari funqcionirebis algoriTmis 

sworad Semsrulebeli sistema usafrTxoa; umtyuvnebloba miiRweva maRalsaimedo 

elementebis gamoyenebiT, xoli mtyunebebisadmi mdgradoba – sistemis elementebis 

darezervebiT. 

usafrTxo qcevis strategia gulisxmobs, rom nebismieri mtyunebis moxdenis 

SemTxvevaSi sistema gadadis dacviT mdgomareobaSi da blokirdeba am mdgomareobaSi, rac 

niSnavs, rom adamianis Caurevlad am mdomareobidan ver gamova.    

releur eleqtrul centralizaciaTa usafrTxoebis strategia efuZneba usafrTxo 

elementebis gamoyenebis ideas. aseTi elementebia saimedoobis I klasis releebi, 

romlebisTvisac 01 saxis (udenod darCenili reles frontuli kontaqtis SerTvis 

saxis) mtyunebaTa intensiuroba ramdenime xarisxiT Camouvardeba 10  saxis mtyunebaTa 

intensiurobas; sistema aigeba im varaudiT, rom 01 saxis (denis qveS myofi reles 

frontuli kontaqtis gaTiSvis saxis) mtyunebebis moxdena SeuZlebelia, xolo 

nebismieri raodenobis sxva saxis mtyunebebs sistema gadahyavs dacviT mdgomareobaSi, e.i. 

gamoiyeneba usafrTxo qcevis strategia.     

 1 
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mikroprocesoruli centralizaciebis SemTxvevaSi usafrTxo qcevis strategia 

gamoiyeneba mtyunebebisadmi mdgradobis strategiasTan erTad. es niSnavs Semdegs; 

mtyunebebis warmoSobis dros sistemam Tu amowura sakuTari sarezervo SesaZleblobebi 

da degradacia-rekonfiguraciis Sedegad dakarga mtyunebamdgradobis unari, maSin kidev 

erTi mtyunebis moxdenis SemTxvevaSi igi aucileblad unda gadavides dacviT 

mdgomareobaSi da moxdes am mdgomareobaSi misi blokireba.  

mikroprocesoruli sistemebis agebisas gamoyenebuli usafrTxoebis koncefcia 

SeiZleba Semdegnairaad iqnes formulirebuli: aparaturuli da programuli 
saSualebebis erTmagma defeqtebma ar unda gamoiwvios sistemis saxifaTo mtyunebebi da 
isini muSa an testuri zemoqmedebebis saSualebiT manamde unda iqnes aRmoCenili, sanam 
sistemaSi moxdeba meore defeqti [37]. 

 
 

                     
 

     
                   

 
 

                       
                      

 
                               
                      
                                                     

 
 

                       
 
 
 

                 
                                           

 
 

nax.8.5. mikroprocesoruli sastemebis usafrTxoebis uzrunvelmyofi 

 meTodebis klasifikaciis struqturuli sqema [37] 

                                 

            8.5 naxazze moyvanilia saklasifikacio diagrama, romelic gviCvenebs   
        usafrTxoebis uzrunvelyofis ZiriTad meTodebs miTiTebuli koncefciis 

Sesabamisad. usafrTxoeba miiRweva aparaturuli da programuli saSualebebis 

darezervebiT, Sigaprocesoruli da procesorTaSorisi kontrolis organizebiTa da 

mtyunebebis moxdenis SemTxvevaSi usafrTxo qcevis uzrunvelyofis saSualebiT.   

aparaturuli saSualebebis darezerveba gulisxmobs xisti an moqnili arxebis mqone 

mravalarxiani sistemebis gamoyenebas; informaciis damuSavebis Sedegebi n raodenobis 

arxebSi erTmaneTs udardeba Sedarebis usafrTxo sqemebis daxmarebiT.  

mravalprogramul sistemebSi xdeba programuli saSualebebis darezerveba. aseT 

SemTxvevaSi usafrTxoebis mixedviT saukeTeso Sedegebs gvaZlevs algoriTmebisa da 

programebis doneze ganxorcielebuli N-versiuli daprogrameba.  
mtyunebebis aRmosaCenad gamoiyeneba Sigaprocesoruli da procesorTaSorisi kontrli. 

mtyunebebi maqsimalurad SesaZlo siRrmiTa da operatiulobiT unda iqnas aRmoCenili. 

Sigaprocesoruli kontroli yvelaze efeqturad xorcieldeba amisaTvis gamoyofil 

drois SualedebSi sistemis testirebiT an TviTkontrolis principebis 

(TviTkontrolirebadobis) gamoyenebiTa da signaturuli analiziT. 
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Sigaprocesoruli kontrolis dros procesorebis muSaoba mowmdeba sistemuri 

salteebis, mexsierebisa da gamosasvlelebis doneze, rasac ewodeba Zlieri kavSirebiani 
kontroli; zomieri kavSirebiani kontrolis dros mowmdeba mxolod gamosasvlelebi; 

gamoiyeneba agreTve susti kavSirebiani kontroli; am dros erT-erTi procesori 

asrulebs gamoTvlebs, xolo meore procesori amowmebs Sedegebs.  

 
signaturuli analizi  gamoiyeneba didi integraluri sqemis saxis rTuli gamoTvliTi sistemebis 

diagnostirebisaTvis sadiagnostiko informaciis SesakumSad. ganvixiloT m raodenobis Sesasvlelebisa da 

erTi gamosasvlelis mqone didi integraluri sqema (mravalgamosasvleliani didi integraluri sqemis 

SemTxvevaSi – misi erT-erTi gamosasvleli).  integraluri sqemis Sesamowmeblad viyenebT m ganzomilebis 

mqone garkveuli raodenobis Sesasvlel nakrebTa Semcvel mamowmebel tests [34]. davuSvaT, rom 

aRniSnuli mimdevroba Seicavs m ganzomilebiani 100 Sesasvlel nakrebs. pirveli proceduris dros 

integraluri sqemis Sesasvlelze vawodebT testis 100 nakrebs da mis gamosasvlelze vafiqsirebT 

signalebis mimdevrobas. amisaTvis saWiroa gamoviyenoT 100 Tanrigiani registri. meore proceduris dros 
gamosasvlelidan miRebuli 100-Tanrigian mimdevrobas vadarebT specialur 100-Tanrigian registrSi 

winaswar Senaxul etalonur mimdevrobas. Tu aRmoCndeba, rom erTmaneTisagan gansxvavdeba aRniSnul 

mimdevrobaTa Tundac erTi Tanrigi, maSin vaskvniT, rom integralur sqemaSi moxda mtyuneba. 

aRniSnuli procesi SeiZleba realizdes rogorc aparaturulad, aseve programuladac; aparaturuli 

saSualebebis gamoyenebisas aRniSnuli rTuli registrebis garda saWiroa Sedarebis ufro rTuli sqemis 

arseboba. programuli meTodis gamoyenebis dros 100 bitis mimdevrobiTi SedarebisaTvis didi droa 

saWiro. 

informaciis SekumSva niSnavs gamosasvleli signalebis aRniSnuli 100-Tanrigiani (zogadad, n 

Tanrigiani) veqtoris Secvlas gacilebiT naklebi raodenobis Tanrigebis mqone veqtoriT. Tanrigebis 

raodenobis SemcirebiT mniSvnelovnad mcirdeba aparaturuli da droiTi danaxarjebi. samagierod am dros 

ikargeba garkveuli informacia, ris Sedegadac SesaZlebelia ver iqnas aRmoCenili integraluri sqemaSi 

momxdari zogierTi mtyuneba. praqtikaSi gamoiyeneba informaciis SekumSvis iseTi meTodebi, romlis 

drosac umniSvnelod mcirdeba uwesivrobaTa aRmoCenis albaToba. erT-erTi aseTi meTodia signaturuli 

analizis meTodi.  

signaturuli meTodis dros integraluri sqemis zemoTaRniSnuli gamosasvleli signalebis n-

Tanrigiani veqtori warmoidgineba 0 da 1 koeficientebis mqone n-xarisxiani f(x) mravalwevris saxiT 

(mravalwevris xarisxi udris mimdevrobis Tanrigebis raodenobas). igi SeiZleba ase Caiweros: 

                                 f(x) =  g(x).q(x) + p(x),  
sadac f (x) aris gasayofi, g (x) – gamyofi, q(x)- gayofis mTeli nawili, xolo p(x) – naSTi.   

Tu f (x)-is xarisxia n, xolo g (x) –is xarisxi – r, maSin mTeli nawilis xarisxi (n-r)-is toli, 

xolo naSTi -  p(x)-is xarisxi r-ze naklebi iqneba.  

maSasadame, gayofis operacia amcirebs mravalwevris xarisxs, e.i. Sesabamisi oroboTi veqtorebis 

Tanrigebis raodenobas. amitom igi gamoiyeneba orobiTi informaciis SesakumSad. am dros “SekumSul 
veqtorad” gamoiyeneba p(x) naSTi, romelsac signatura ewodeba. mtkicdeba, rom sawyisi veqtoris nacvlad 

signaturis gamoyenebis SemTxvevaSi umniSvnelod mcirdeba uwesivrobis aRmoCenis albaToba da igi 

daaxloebiT 0,99998... rigisaa. 

 

 
8.4. mikroprocesorul centralizaciaTa sabaziso 

usafrTxo struqturebi  

                                 

            usafrTxoebis  zemoT formulirebuli koncefciis safuZvelze damuSave-    

        buli iqna mikroprocesorul centraliziaTa Semdegi saxis sabaziso struq- 

turebi: 

 erTi programis mqone erTarxiani struqtura 

 ori programis mqone erTarxiani struqtura; 

 susti kavSirebis mqone dublirebuli struqtura; 

 zomieri kavSirebis mqone dublirebuli struqtura; 

 Zlieri kavSirebis mqone dublirebuli struqtura; 

 testirebisa da Zlieri kavSirebis mqone dublirebuli struqtura; 

 TviTSemowmebadi dublirebuli struqtura; 

 gasammagebuli maJoritaruli struqtura; 

 orarxiani dublirebuli rekonfigurebadi struqtura; 

 rekonfigurebadi maJoritaruli struqtura. 
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mokled ganvixiloT TiToeuli maTgani. 

                                 

          erTi programis mqone erTarxiani struqturis (nax.8.6) gamoyenebisas auci-           
          lebelia marTvis obieqtebis (mo-is) CamrTveli mikroeleqtronuli ga- 

momTvleli manqana (mikro-egm) sakmaod srulad mowmdebodes; amisaTvis gamoyenebuli 

unda iqnas Sinagani kontrolis TviTSemowmebadi mowyobilobebi (saSualebebi) - SkTm. 

mtyunebis warmoSobisas SkTm-s mier formirdeba Y signali; es ukanaskneli: 

  specialur Sesasvlelze zemoqmedebis gziT sistemas gadaiyvans damcav 

mdgomareobaSi (magaliTad, gamorTavs); 

  an specialuri usafrTxo gamosasvli sqemebis (ugs-s) meSveobiT mikro-egm-idan 
ganrTavs mo-s. 

 mocemuli struqturis usafrTxoeba damokidebulia TviTSemowmebis meTodebis 

efeqturobaze. testuri programebi sakmaod xSirad unda meordebodes. gamoyenebiTi 

programebis CatvirTvisas ar unda iqnes daSvebuli Secdomebi. mizanSewonilia 

gamoviyenoT TviTSemowmebadi programuli uzrunvelyofa. 
 

                                

                                                                               

 

 

                                                       

                                                       

                    

                        
 

 
                                 

        ori programis mqone erTarxian struqturaSi (nax. 8.7) erTi da igive funq-   
          ciebis realizebisaTvis gamoiyeneba ori gansxvavebuli da damoukidebeli p1 

da p2 programa. programebis am or versias aparaturis erTi da igive kompleqti 

mimdevrobiT asrulebs; miRebul Z1 da Z2 Sedegebs erTmaneTs udarebs Sedarebis 

usafrTxo sqema (Sus). struqturis agebis aseT models ewodeba diversitetuli 
modeli. misi ideaa is, rom programis ori versia (an N raodenobis versia N-versiuli 

sistemis dros) aparaturuli saSualebebis mtyunebebze (an programul uzrunvelyofaSi 

Secdomebis arsebobaze) sxvadasxvagvarad reagirebs. usafrTxoebis done imazea 

damokidebuli, Tu ramdenad gansxvavdeba erTmaneTisagan ori programa. mizanSewonilia 

isini sxvadasxva brigadebma sxvadasxva algoriTmebis (versiebis) gamoyenebiT Seadginos.  
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           susti kavSirebis mqone dublirebuli struqtura (nax.8.8) Sedgeba ori          
            mikro-egm-sagan, romelTa procesorebi da programebi SeiZleba 

erTmaneTisagan gansxvavdebodes. pirveli mikro-egm-is procesori asrulebs ZiriTad 

gamoTvlebs, xolo meore mikroegm-is procesori maT amowmebs. amisaTvis organizebulia 

Z saltiT informaciis gacvla. arxebis sinqronizireba savaldebulo ar aris. mikro-

egm1-is kontroldeba testuri programebis arsebobis, paraleluri gamoTvlebis 

SesaZleblobiTa da Sedegebis Sedarebis meSveobiT. Secdomis aRmoCenisas mikroegm2-is 

meSveobiT formirdeba Y signali da mo-sagan gamoirTveba mikro-egm1-is gamosasvlelebi.         

                                 

          zomieri kavSirebis mqone dublirebuli struqtura (nax. 8.9) Seicavs           
          erTnairi programebian or erTnair mikro-egm-s. arxebis muSaoba 

sinqronizebulia. informaciis damuSavebis Sedegebs Z1 da Z2 gamosasvlelebis doneze 

afasebs Sus-i. aRniSnuli struqtura praqtikaSi yvelaze metadaa gavrcelebuli. 

gamoumJRavnebadi mtyunebebis minimaluri jeradoba oris tolia; kerZod, TiToeul 

mikro-egm-Si ver aRmoCndeba TiTo iseTi mtyuneba, romlebic erTnairad amaxinjebs Z1 da 

Z2 gamosasvlelebs. gamoyenebiTi programebi Seucdomlad unda CaitvirTos. erTmagi 

mtyunebebi saxifaTo mtyunebebs ar warmoadgens. 

 
 

                                                   

                                                                    

                                  
                                                                           

                                                                                                                  
 

                                                    
 

                                                               

                                                        
                              

                                                    
 

                                             

                                                      
 

                                 

          Zlieri kavSirebis mqone dublirebuli struqtura (nax.8.10) or erTnair           
            mikro-egm-Si erTnair programas iyenebs, magram wina SemTxvevisagan 

gansxvavebiT ori arxi ara marto gamosasvlelebis, aramed salteebisa da mexsierebis 

doneebzec kontroldeba. arxebis muSaoba sinqronizirebulia. yvelaze efeqtur 

SemTxvevaSi Sus1-is daxmarebiT Siga sakontrolo wertilebSi mowmdeba TiToeul 

taqtSi erTmaneTs emTxveva Tu ara W1 da W2 signalebi. Secdomis warmoSobisas Y 

signali zemoqmedebs Sus1-ze da ganrTavs samarT obieqts; garda amisa aRniSnuli 

signali zemoqmedebs mikroegm-ebis specialur Sesasvlelebze da isini gadahyavs dacviT 

mdgomareobaSi. struqturas gaaCnia usafrTxoebis maRali done. mocemul SemTxvevaSi ver 

xerxdeba arxebSi warmoSobili erTnairi programuli Secdomebis gamomJRavneba.  

                                 

            testirebisa da Zlieri kavSirebis mqone dublirebuli struqtura            
            (nax.8.11) wina struqturisagan gansxvavebiT damatebiT Seicavs testebis 

generators (tg-s) da multipleqsors; igi im SemTxvevaSi gamoiyeneba, rodesac 

Sesasvleli X zemoqmedebaTa simravle sakmao “siRrmiT” ver amowmebs informaciis 

damuSavebis arxebs. aseT SemTxvevaSi muSa funqcionirebis procesSi periodulad 

gamoiyofa drois monakveTebi, romelTa ganmavlobaSic multipleqsoris daxmarebiT 

struqturis Sesasvlelebidan gamoirTveba X signalebi da maT tg miuerTdeba. orive 

 4 
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arxis testirebis Sedegebs erTmaneTs udarebs Sus1. Secdomis aRmoCenisas sistema 

gadaiyvaneba dacviT mdgomareobaSi. aseTi principi maSinac gamoiyeneba, rodesac muSa 

funqcionirebis drois umetes nawilSi struqtura lodinis mdgomareobaSi imyofeba (am 

dros didxans ar icvleba X signalebi).  

 

 
 

                                                                                             
                               
                                                                  
                                                                  
                                       

                                        

                                                  

                                   
 

                                         

                                               

                                             

                                
 

 

N 
 

                                 

           TviTSemowmebadi dublirebuli struqtura (nax.10.12) Sedgeba TviTSemowm-           
               ebadi mowyobilobebis saxis mqone ori arxisagan. sakontrolo W1 da 

W2 signalebi formirdeba SkTm1-isa da SkTm2-is mier, xolo maT erTmaneTs adarebs 

SkTm3. ukanaskneli gamoimuSavebs Secdomis Y signals. gamoumJRavnebeli mtyunebebis 

minimaluri jeradoba oTxis tolia; kerZod, TiToeul arxSi SkTm-is mier ver 

gamomJRavndeba or-ori iseTi mtyunebebi, romlebic erTnairad amaxinjebs gamosasvlel Z1 

da Z2 signalebs. arxebi SeiZleba gakontroldes aparaturulad da programulad. 

TiToeul procesorSi SeiZleba damoukidebeli programebi gamoviyenoT.  
 

 

                          

 

                                           
                                                  

                                                       
                  

                                                                                                                                            

                                                                
                    

                                                                 

                                                              
                                                                          
                       

     

            

                                                     

                                                          

        

         

 

 

 

 8 

nax.8.11.  testirebiani dublirebuli sistemis struqturuli sqema               

    Z1 

Y  

    mo     Sus2 

    mikroegm1 

Y  

W1  

W2  

    mikroegm2 

    Z2 

    Sus1 

    mpl 

    tg 

    X 

Nnax.8.12.  TviTSemowmebadi dublirebuli 

         sistemis struqturuli sqema                 

Nnax.8.13.  gasammagebuli maJorita- 

          ruli sistemis struq-  

          Turuli sqema                 

    mo     mikroegm2     ume 

    Z2 

    Z3 

   mikroegm3 

    mikroegm1 
    Z1 

    X 

    mo 

    X     Z1 

W1  

W2  

    Z2 

    Sus 

    mikroegm1 

    SkTm1 

Y  Y  
    SkTm3 

    SkTm2 

    mikroegm2 
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             gasammagebuli maJoritaruli struqtura (nax.8.13) damuSavebis sam arxs           
         Seicavs. arxebis muSaoba sinqronizirdeba da erTmaneTs usafrTxo 

maJoritaruli ume elementis daxmarebiT udardeba. zomieri kavSirebis mqone 

dublirebuli struqturis (ix.nax. 10.9) analogiurad mocemuli struqtura yvelaze 

xSirad gamoiyeneba. maTi usafrTxoebebi Tanazomadi sidideebia, magram mocemuli 

struqtura ufro maRali mtyunebamdgradobiT xasiaTdeba.  

                                 

               orarxiani dublirebuli rekonfigurebadi struqtura (nax.8.14) oTx           
         mikroegm-s Seicavs. pirveli ori maTgani warmoqmnis Zlieri kavSirebis 

mqone dublirebul C1 qvestruqturas (ix nax. 8.10), xolo danarCeni ori maTgani – 

zomieri kavSirebis mqone dublirebul C2 qvestruqturas (ix nax. 8.9). mowyobilobebis 

muSaobis algoriTmi aseTia. normalurad gadarTvis gm mowyobilobiT mo-sTan 

mierTebulia C1 qvestruqturis gamosasvlelebi. C1 qvestruqturaSi mtyunebis moxdenis 

faqts afiqsirebs Sus3, romelic Y signaliT zemoqmedebs gm-ze. es ukanaskneli 

gamoirTveba C1 qvestruqturis gamosasvlelebidan da miuerTdeba C2 qvestruqturis 

gamosasvlelebs. moxdeba S struqturis rekonfiguracia (gardaqmna) zomieri kavSirebis 

mqone dublirebul qvestruqturad. manam, sanam ar moxdeba C1 qvestruqturis aRdgena, 

gamoiricxeba daniSnulebisamebr misi gamoyenebis SesaZlebloba. mocemul struqturas 

gaaCnia umtyunvelobisa da usafrTxoebis ukeTesi maCveneblebi; aRniSnuli miRweulia 

aparaturuli siWarbis orjer gazrdiT. 
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 9 

nax8.14. orarxiani dublirebuli sistemis  

     rekonfigurebadi struqtura 

 

          

   Y 

    mikroegm 1 

    mo     gm 

Sus1     Sus3    

    mikroegm 2 

    mikroegm 3 

    mikroegm 4 

Sus2   

  X  

   S 
C1    

C2    
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          rekonfigurebadi maJoritaruli struqtura (nax.8.15) Cveulebrivi maJori-           

         taruli struqturidan (ix. nax. 8.13) imiT gansxvavdeba, rom TiToeul 

mikro-egm-s sakuTari SkTm akontrolebs. normalurad sistema maJoritaruli 

principiT muSaobs; romelime mikro-egm-Si mtyunebis warmoSobisas misi SkTm 

gamoimuSavebs makontrolebel Y signals. am ukanaskneliT gamoirTveba namtyunebi mikro-

egm-is gamosasvlelebi da maJoritaruli sistema gardaiqmneba Cveulebriv dublirebul 

sistemad (ix. nax. 8.9).  
mocemuli struqturebis gamoyenebiT xdeba usafrTxo mikroprocesoruli sistemebis 

damuSaveba. damuSavebis procesSi xSirad xdeba ganxiluli struqturebis 

urTierTSexameba. sabazisod iTvleba erTarxiani (nax.8.7), dublirebuli (ix.nax.8.9) da 
maJoritaruli (nax.8.13) struqturebi.  

 
 
 

 
 

 

 

 

 
 

 

 

 

 

 
 
 

 
 

 

 

 

 

 

 

 

 

                                

           erTmaneTs SevadaroT zemoT ganxiluli struqturebi. 
         orarxian struqturaSi (ix.nax.8.9) ori erTnairi mikro-egm droSi 

paralelurad muSaobs da maT mier gamomuSavebul signalebs erTmaneTs adarebs Sedarebis 

usafrTxo Sus sqema. mmarTveli signali formirdeba mxolod orive mikro-egm-is mier 
gamomuSavebuli signalebis urTierTdamTxvevisas. aseT sistemas ewodeba “oridan ori 

sistema” da mas pirobiTad aRniSnaven rogorc 22-sistemas. 

erTarxian sistemas (ix.nax. 8.7) ewodeba “erTidan erTi, anu 11 sistema”.  CavTvaloT, 

rom zemoT aRniSnul orive sistemaSi arsebuli Sus sqema absoluturad saimedoa.  

davuSvaT, rom orarxiani da erTarxiani sistemebi funqcionirebs t=1000 saaTis 

ganmavlobaSi. gamoTvlebi [36] gviCvenebs, rom erTarxian struqturasTan SedarebiT 

orarxiani struqturis mtyunebis albaToba izrdeba 1,99-jer, xolo mtyunebamde 

saSualo namuSevroba - orjer; amave dros orarxiani struqturis saxifaTo mtyunebis 

albaToba erTarxiani struqturis analogiur maCvenebelTan SedarebiT mcirdeba 100-jer, 
saxifaTo mtyunebebis intensiuroba – 50-jer, xolo saxifaTo mtyunebamde saSualo 

namuSevfroba izrdeba 1,5-jer. mtkicdeba, rom orarxiani 22 sistemis usafrTxo 

 11 

 12 

nax.8.15. rekonfigurebadi maJori- 
         taruli struqtura 

mikroegm 1 

    mo 

Y1 

Y2 

Y3 

mikroegm 2 

mikroegm 3 

SkTm1 

SkTm2 

SkTm3 

ume 
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muSaobis albaTobam ar SeiZleba erTi arxis usafrTxo muSaobis albaTobas 2-jer ufro 
metad gadaaWarbos. usafrTxoebis ufro metad gasazrdelad aucilebelia gavzardoT 
arxebis raodenoba (darezervebis jeradoba).  

orarxian struqturaSi izrdeba usafrTxo muSaobis albaToba, magram amdenjerve 

mcirdeba umtyuno muSaobis albaToba. es warmoadgens 22-sistemis arsebiT nakls: 

usafrTxoeba miiRweva umtyunvelobis Semcirebis xarjze. am naklovanebis 

aRmosafxvrelad gamoiyeneba orarxiani dublirebuli rekonfigurebadi sistema 

(ix.nax.8.14). 
usafrTxo mmarTveli sistemebis asagebad farTod gamoiyeneba samarxiani 

maJoritaruli struqturebi, romlebsac “ori samidan” anu 23 sistema ewodeba.  aseTi 
struqtura 8.13 naxazzea naCvenebi. masSi sami erTnairi mikro-egm droSi paralelurad 

muSaobs da maT mier gamomuSavebul signalebs erTmaneTs adarebs Sedarebis usafrTxo 

Sus sqema. ume-s gamosasvlelze signalis mniSvneloba emTxveva gamosasvlelebis 

umravlesobaze arsebuli signalis mniSvnelobas. analizi gviCvenebs, rom maJoritaruli 

2X3 struqtura: 

 muSaobis unariania, Tu sami arxidan muSaobis unars inarCunebs ori arxi; 

 ori arxis mtyunebisas struqtura gadadis saxifaTo mdgomareobaSi; 

 ar arsebobs dacviTi mdgomareobebi.  

mocemuli struqturis saimedoobisa da usafrTxoebis parametrebi aseTia:                    

 umtyuno muSaobis albaToba P(t)=0,9998; 

 mtyunebis albaToba Q(t)=0,0002: 

 mtyunebebis intensiuroba (t)=5,85.10
-7

; 

 mtyunebamde saSualo namuSevroba T=0,83.10
5saaTs=9,47 wels. 

22-sistemasTan SedarebiT 2X3-sistemis mtyunebis albaToba t=1000 saaTis tol 

drois monakveTSi mcirdeba 100-jer, mtyunebebis intensiuroba – 34-jer, xolo 

mtyunebamde saSualo namuSevroba izrdeba 1,66-jer. amave dros saxifaTo mtyunebaTa 

albaToba izrdeba 2-jer, saxifaTo mtyunebis intensiuroba – 2,97-jer, xolo saxifaTo 

mtyunebamde saSualo namuSevroba mcirdeba 1,8-jer. 
erTarxian sistemasTan SedarebiT mtyunebis albaToba da mtyunebaTa intensiuroba 

Sesabamisad 50-jer da 17-jer mcirdeba; samagierod mtyunebamde saSualo namuSevroba 

mcirdeba 1,2-jer.  

zogadad, 23-sistema 22-sistemasTan SedarebiT usafrTxoebis garkveulad 

Semcirebis xarjze mniSvnelovnad zrdis umtyunvelobas. umtyunvelobis SenarCunebis 

fonze usafrTxoebis maCveneblis gasaumjobeseblad gamoiyeneba rekonfigurebadi 

maJoritaruli struqtura (ix.nax.8.15).  
 

 

 

8.5. usafrTxo sabaziso struqturebis gamoyeneba 

mikroprocesoruli centralizaciebis realizebisaTvis 

 

                                 

           msoflios rkinigzebze mikroprocesoruli centralizaciebis danergva   

         gasuli saukunis 70-iani wlebis miwurulSi daiwyo. maT asagebad gamoiyeneba 

zemoT ganxiluli usafrTxo struqturebi. magaliTisaTvis ganvixiloT germanuli firma 

Simens-is mier damuSavebuli SIMIS da iaponuri firma JNR-is mier damuSavebuli 

SMILE sistemebi. pirveli maTgani 1986 wels iqna danergili mainis frankfurtSi 
(germania), xolo meore – 1985 wels Hhigasi-kanagavaSi (iaponia).  pirvels gaaCnia 

Zlieri kavSirebis mqone orarxiani usafrTxo struqtura, xolo meores – 

maJoritaruli stuqtura. 
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          Simens-is (germania) mier damuSavebuli Zlieri kavSirebis mqone SIMIS ti-          

         pis orarxiani usafrTxo mikroprocesoruli blokis struqturuli sqema 

8.16 naxazzea  naCvenebi; igi Seicavs saerTo taqturi tg generatoris mqone or 

identur mikroegm-s, Sedarebis usafrTxo Sus mowyobilobasa da kvebis kb bloks. 

mikroegm-ebi mkacr sinqronul reJimSi muSaobs. usafrTxoebis uzrunvelsayofad orive 

mikroegm-is monacemebis, samisamarTo da marTvis salteebSi uwyvetad kontroldeba 

informaciiis damuSavebis Sedegebis Tanxvdena. testuri programebi ar sargeblobs 

prioritetiT da gaiSveba ZiriTad programebs Soris arsebul pauzebSi. mtyunebaTa 

gamomJRavnebis dasaxuli drois ganmavlobaSi isini uzrunvelyofs Intel 8080 tipis 

mikroprocesorebis mexsierebis yvela ujredis SigTavsisa da funqciaTa realizaciis 

Sedegebis Sus-Si gamotanas. 
SIMIS blokSi Sus elementad gamoiyeneba komparatori, romlis sqema 8.17 naxazzea 

naCvenebi. Sesadarebeli bitebis TiToeuli D1n da  D2n wyvili uzrunvelyofs VT1-VTn 

tranzistorebiT agebuli maZliereblis gaRebas; aRniSnuli maZlierebeli ikvebeba D-

trigerebis pirdapiri da inversiuli gamosasvlelebidan; trigerebi warmoqmnis 

monacemebis buferul registrebs; am registrebSi Seitaneba monacemebis salteebis 

mikroegm-is mier gamomuSavebuli gamosasvleli signalebis an monacemebis salteebis 

myisi mdgomareobebi. kontrolirebadi bitebis araTanxvdenisas maZliereblis mier ar 

formirdeba sakontrolo ks signali; amiT tg generators ar eZleva nebarTva 

gamoimuSaos morigi taqturi T1 da T2 signalebi (ix.nax. 8.16). mocemul SemTxvevaSi 

SIMIS bloki sakontrolo wertilidan xelaxla gaiSveba an igi gamoirTveba.  

 

 
   komparatori (laT. Compenso- “vadareb”) warmoadgens sazom mowyobilobas, romlis 

daniSnulebaa ori sididis erTmaneTTan Sedareba.  

 

 

 2 

nax.8.16 . usafrTxo mikroprocesoruli SIMIS  blo-    

         kis sastruqturuli sqema (germania)    
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           JNR-is (iaponia) mier damuSavebuli SMILE sistemis zogadi struqtu-   
        ruli sqema 8.18 naxazzea naCvenebi; aRniSnul sistemaSi arsebuli ori CPU 

procesori erTi da igive programas iyenebs; isini sinqronizirdeba damsaxi generatoriT. 

Sinagani IB saltiT gadacemuli monacemebis TiToeul Tanrigs erTmaneTs adarebs 

swrafmoqmedi usafrTxo FSC komparatori. normalurad komparatoris gamosasvlelze 

formirdeba impulsuri signalebi, romlebic AMP maZlierebliT gaZlierebisa da RF 

gammarTveliT gamarTvis Semdeg aamoqmedebs mudmivi denis R reles. mikroprocesorebis 

gauTanxmoebisas impulsuri signalebi ar warmoiSveba, udenod rCeba R rele, romlis 

kontaqtiT kveba gamoirTveba gamosasvleli FOS sqemebidan. es ukanaskneli sqemebi 

Sedgeba usafrTxo koniunqtorebisagan (da sqemebidan), romlebic IB salteebSi arsebul 

procesorTa erTsaxelian gamosasvlel signalebs erTmaneTs adarebs da warmoqmnis 

sistemis gamosasvlel Z signalebs. procesorTa gamosasvleli signalebi erTmaneTs Tu 

ar emTxveva, an Tavad FOS sqemaSi warmoiSveba uwesivroba, maSin aRniSnuli sqema 

gadairTveba usafrTxo mdgomareobaSi da gaTiSavs Z gamosasvlelebs. Sesasvlel INC  

sqemas aqvs Warbi struqtura da misi usafrTxoebis uzrunvelyofa xdeba programuli 

diagnostirebis meTodebis gamoyenebiT.  
gansaxilvel sistemaSi gamoyenebulia sammagi darezerveba; kerZod, sam arxSi CarTulia 

sami CPU mikroprocesori da maJoritaruli MVR blokebi, romelTa erToblioba 

warmoqmnis maJoritarul struqturas (nax.8.19). sammagi darezervebis WDT 

sinqronizatori uzrunvelyofs mikroprocesorebis sinqronul muSaobas. operatiul 

RAM da mudmiv  ROM damxsomebel mexsierebasTan, an Setanis INC da gamotanis FOS 

mowyobilobebTan yoveli mimarTvis dros salteebiT gadacemuli informacia TiToeul 

samanqano ciklSi f=1mghc sixSiriT Tanrigobrivad mowmdeba. mikroprocesorebis 

muSaobaSi warmoSobili uTanxmoeba koreqtirdeba maJoritaruli principiT, magram 

mtyunebis aRmoufxvrelobam SeiZleba ormagi dazianeba gamoiwvios. aseTi dazianebebis 

Sedegebis aRmosafxvrelad samive arxis MVR blokebis Sesasavlelebsa da 

 3 

nax.8.17 . SIMIS  blokis komparatoris sqema 
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gamosasvlelebze arsebul signalebs erTmaneTs adarebs swrafmoqmedi usafrTxo FSC 

komparatori, romelic zemoqmedebs muSaobis reJimebis marTvis MCC  blokze.  
   

                                                    

                                                                                                                                         

 

                                                    

                                              

                                                                                                                                         

 

 

                                     

                                                                                                       

 

 

                                                                                                                               

                                                                 

                                                                       

 

                                                                 

                                 

 

 

 
 

 

 

 

                                                                         
                                                                                                                                                                   
 

 

 

 

                                                                         

                                                                                                                         
 

 

 

 

                                                                         

                                                                                                                            
 

 

 

 

                                                                               
 

 

 

                                                                                                   
 

 

 
 
 

 

nax.8.18.   SMILE  sistemis (iaponia) struqturuli sqema 

   

 

          

nax.8.19. sammarxiani   SMILE  sistemis (iaponia) struqturuli sqema 
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FSC komparatori (nax.8.20) Seicavs sainformacio A da B salteebidan monacemebis 

paraleluri Setanisa da mimdevrobiT gamotanis PSR registrebs, romelTa muSaobis 

sinqronizirebas axdens marTvis CB bloki. Zvris reversiuli BSR registris daxmarebiT 

komparators SeuZlia TiToeul manqanur ciklSi erTmaneTs Tanrigobrivad Seudaros 16-
Tanrigiani sityvebi. aseTi Sedareba xdeba mikroprocesorebis TiToeul or wyvils 

Soris. rodesac A da B salteebSi erTmaneTs ar daemTxveva informaciebi, an 

komparatorSi moxdeba mtyuneba, maSin    BSR registridan gamoirTveba uwesivro 

gamosasvleli da amoqmeddeba mudmivi denis eleqtromagnituri R rele. sami 

maJoritaruli MVR blokidan (ix. nax.8.19) nebismieri ori maTganis TiToeuli 

Sesasvlelis an gamosasvlelis erTmaneTTan Sesadareblad aucilebelia FSC 

komparatoris eqvsi wyvilis dayeneba. mikroprocesoris uwesivrobis gamomJRavneba xdeba 

logikuri sqemis daxmarebiT; amis Semdeg xdeba samarxiani darezervebidan orarxian 

darezervebaze gadasvla, e.i. realizdeba 8.15 naxazze ilustrirebuli rekonfiguracia.  

 

                                                         

                                                           

 

                                                    
                                                                               

              
 

                                                 

 

                                                                          

                                               

                                                                         
 

 

 

        
 

 

 

 
8.6 mikroprocesoruli sistemebis programuli  

uzrunvelyofis saimedoobis problema 

                                 

           mikroprocesoruli centralizaciis sistema warmoadgens aparaturuli da            

         programuli saSualebebis erTianobas. aRniSnulidan gamomdinare misi saer- 

To saimedooba orive (aparaturuli da programuli) saSualebis jamuri saimedoobiT 

ganisazRvreba. mxedvelobaSi Tu miviRebT im faqts, rom sistemaSi Sesasrulebeli 

funqciebis udidesi wili programulad realizdeba, mikroprocesoruli centralizaciis 

saerTo saimedoobaSi programuli saSualebebis mier Setanili saimedoobis wili 

mniSvnelovnad aRemateba aparaturuli saSualebebis mier Setanil saimedoobis wils. 

aparaturuli saSualebebis saimedoobis problemebis kvlevas xangrZlivi istoria 

aqvs, ris Sedegadac damuSavebulia maTi gadawyvetis meTodebis mwyobri sistema. 

analogiuris Tqma ar SeiZleba programuli saSualebebis Sesaxeb. amas ganapirobebs 

aRniSnuli saSualebebis SedarebiT mokrZalebuli @asaki. pirveli programa cnobili 

ingliseli poetis jorj baironis qaliSvilis ada lavleisis (1815-1852) mier mxolod 

1843 wels iqna Sedgenili pirveli programuli gamomTvleli manqanis Seqmnis ideis 

avtoris – Carlz bebijis (1792-1871) e.w. “analitikuri manqanisaTvis”, romelic 

warmoadgenda meqanikuri mowyobilobebis gamoyenebiT programuli gamomTvleli manqanis 

Seqmnis uiRblo mcdelobas. Carlz bebijis ideis realizeba mxolod meore msoflio 
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nax.8.20.   SMILE  sistemaSi gamoyenebuli komparatoris struqturuli sqema  
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omis qarcecxlian periodSi, kerZod 1942 wels, germaniaSi moaxdina k. ciuzem. ENIAK-is 

(Electronic Numerical Intrgratorand and Compiuter) saxelwodebis mqone sayovelTao aRiarebis mqone 

pirveli eleqtronuli programuli gamomTvleli manqana ki mxolod 1946 wels iqna 
damuSavebuli amerikis SeerTebul StatebSi. gamomTvleli manqanebis damuSavebis 

procesSi gamoyenebuli da realizebuli iqna Carlz bebijis mravali idea, amitom igi 
iTvleba aRniSnuli manqanebis (kompiuterebis) mamamTavrad. 

nebismieri produqtis saimedoobis problema am produqtis Seqmnis momentidan 

warmoiSveba; programuli saSualebebis, rogorc damoukidebeli produqtis, formireba 

moxda gasuli saukunis 40-ian wlebSi; swored am momentidan iRebs dasabams muSaoba misi 

saimedoobis uzrunvelyofis problemis gadawyvetaze. rac Seexeba aparaturuli 

saSualebebis saimedoobis uzrunvelyofis problemas, igi gacilebiT adre warmoiSva da 

zemoT aRniSnuli periodisaTvis misi mravali aspeqti ukve gadawyvetili iyo. 

aRniSnulidan gamomdinare, programuli uzrunvelyofis mravali amocana sabolood jer 

kidev ar aris gadawyvetili. ufro metic, jer kidev saTanadod ar aris gaazrebuli 

Zireuli gansxvaveba programul da aparaturul saimedoobebs Soris. amitom 

mizanSewonilad migvaCnia specialurad SevaCeroT Tqveni yuradReba programuli 

uzrunvelyofis saimedoobis raobis formulirebasa da misi amaRlebis ZiriTadi 

meTodebis arsze. 

                                 

         programul uzrunvelyofaSi mtyunebebis warmoSobis mizezebi SeiZleba iyos            

        rogorc damprogrameblebis mier programis daweris dros daSvebuli Secdom- 

ebi, aseve programis realizebis procesSi gamoTvliTi sistemis aparaturuli 

saSualebebSi warmoSobili mtyunebebi.  

programebSi mtyunebebis warmoSobis meqanizmebi ganvixiloT programa LIGHT-is (ix. 

cxrili 8.4) magaliTze. davuSvaT, rom #3 brZanebad damprogramebelma nacvlad MOV C, 

M3 gamosaxulebisa SecdomiT dawera MOV C, M2. es gamoiwvevs signalebis M3 M2 

damaxinjebas (mexsierebis M3 ujredis Secvlas M2 ujrediT) da M3 ujredSi arsebuli 

x3 cvladis nacvlad C registrSi Caiwereba M2 ujredSi arsebuli x2 cvladi. amitom 

nacvlad logikuri FH = x1x2x3x4  funqciis (ix. formula (8.1)) nacvlad moxdeba F
΄
Н = x1 x2  

x2  x4    funqciis realizeba. kontaqtur sqemaSi (ix.nax. 8.1,b) funqciis ekvivalenturi  

damaxinjeba maSin SeiZleba moxdes, Tu 1CП kontaqtis nacvlad memontaJe daayenebs 1ПК 

kontaqts (nax. 8.21,a). amis Sedegad H SuqniSnis gaRebisas ar Semowmdeba 1-li isruli 

ubnis Tavisufleba, maSasadame aseTi mtyuneba saxifaToa. 

       
                                               
                                                                                                          
 

 

       
                                         

                                                                                                                

 

 

                                           
                                              
 
 

 

  
mikroprocesoris brZanebebs (ix. cxr.8.3) miniWebuli aqvs rvaniSna orobiTi koduri 

sityvebi, romlebic inaxeba mis mexsierebaSi. magaliTad, ANA B brZanebas miniWebuli aqvs 

koduri 10100000  sityva,  xolo  ORA B  brZanebas – koduri  sityva  10110000.  
 

 2 

H IП 

 x4 
1ПК   

  x2  
1ПК   

  x 2  

  HК   

  x1  

IП 

 x4 
H 

1ПК   

  x2  

1C П  

   x3  

  HК   

  x1  

a) 

b) 

nax.8.21.   ekvivalenturi damaxinjebebi kontaqtur sqemaSi 
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mexsierebidan ANA B brZanebis gamamxatveli koduri 10100000 sityvis gadacemisas 

aparaturuli dazianebis gamo Tu marcxnidan mexuTe TanrigSi mdgari cifri 0 Seicvleba 

cifr 1-iT (nax.8.22), maSin nacvlad aRniSnuli brZanebisa arasworad dafiqsirdeba ORA 

B brZaneba. es niSnavs, rom mocemulma aparaturulma dazianebam ANA B brZaneba Secvala 

ORA B-Ti, rac pirobiTad Caiwereba rogorc ANA B ORA B. amis Sedegad programa 

nacvlad FH = x1x2x3x4  funqciisa, gamoiTvlis F
΄΄

H=(x1 x2) x3x4  funqcias, romelsac 

Seesabameba 8.21,b naxazze gamosaxuli kontaqturi sqema. sqemis aseTi damaxinjeba 

saxifaToa, radgan H SuqniSnis gaRebisas ar Semowmdeba isar 1-is plusovani mdebareoba.  
 
 

                                                  
 
 
 
 
 
                                                           
 
 

 
                                  

          ganxiluli magaliTebi gviCvenebs, rom rogorc damprogrameblis Secdomebi,            

          aseve gamoTvliTi sistemis aparaturis mtyunebebi amaxinjebs programis 

simboloebs da arRvevs gamoTvlis procesebs, rasac SeiZleba saxifaTo Sedegebi mohyves. 

amitomaa metad mniSvnelovani mikroprocesorul centralizaciaTa programuli 

saimedoobis amaRlebis amocana. zogadad saimedooba aris programuli uzrunvelyofis 

kompleqsuri Tviseba da 8.23 naxazze naCvenebi oTxi mdgenelisagan Sedgeba. mokled 

ganvixiloT TiToeuli maTgani.  
 

 

 

 

 

                     
                       
 

 

 

 

                                   

 

 

koreqturoba programis Tvisebaa daakmayofilos misi funqcionaluri 

specifikaciebi; uSecdomod dawerili (swori) programa warmoadgens koreqtur 
programas; magram vinaidan rTuli programuli produqtebis uSecdomod dawera 

praqtikulad SeuZlebelia, amitom sisworesTan SedarebiT koreqturoba naklebad xisti 

moTxovnaa. koreqturoba moiTxovs aparaturuli saSualebebis umtyunvelad muSaobisas 

specifikaciis damakmayofilebeli Sesasvleli monacemebis cvlilebaTa areSi 

uzrunvelyofili iqnas gamosasvleli monacemebis gamoTvlis siswore. amgvarad, 

koreqturoba aris droiTi funqcionirebis garedan ganxilvadi statikuri Tviseba.  

Sesasvleli monacemebis simravle, romlebTanac programas uxdeba muSaoba, Semdegi 

saxiT warmoidgineba: 

 

 3 

miuwdomeloba 

usafrTxoeba 

koreqturoba 

programuli uzrunvelyofis 
    s a i m e d o o b a 

mdgradoba 

ORA  B 0 0 0 0 0 1 1 1 

ANA  B 0 0 0 0 0 0 1 1 

nax.8.22.   brZanebis kodis damaxinjeba 

   

 

          

nax.8.23.   programuli uzrunvelyofis saimedoobis mdgenelebi 
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                    M = Mspc.Mtest.Mrel. , 
sadac Mspc. Aaris sistemisaTvis Sedgenil teqnikur davalebaSi specifikaciebis Sedgenis dros ganxiluli 

monacemebis simravle; Mtest. – testirebis da gamocdebis dros Semowmebuli Sesasvleli monacemebis 

simravle; Mrel. – sistemis Sesasvlelze realurad mosuli Sesasvleli monacemebis simravle.  

martivi programebisaTvis idealur SemTxvevaSi SesaZlebelia, rom M = Mspc.= 

Mtest.= Mrel.. Cveulebriv aRniSnuli simravleebi erTmaneTs ar emTxveva. aseT 

SemTxvevaSi programis koreqturoba uzrunvelyofilia mxolod M1= Mspc.Mtest. 

areSi. koreqturoba SeiZleba dairRves Tu M1=Mspc.\Mtest. areSi Semavali Sesasvleli 

signalebis mosvlisas programaSi iarsebebs Secdomebi.     

mdgradoba programis Tvisebaa realizebisas iyos aramgrZnobiare Secdomebis, 

aparaturis mtyunebebisa da arakoreqtuli Sesasvleli monacemebisadmi. es aris 

funqcionirebis procesSi ganxilvadi dinamikuri Tviseba; igi aparaturis mtyunebisadmi 

mdgradobis Tvisebis analogiuria da D3= Mspc.Mrel. areSi unda Sesruldes. 

usafrTxoeba aris programuli uzrunvelyofis Tviseba - masSi Secdomebis 

arsebobisas an aparaturaSi mtyunebebis moxdenisa da arakoreqtuli Sesasvleli 

monacemebis gaCenis dros gamoimuSaos swori an dacviTi gamosasvleli monacemebi. esec 

dinamikuri Tvisebaa, romelic axasiaTebs sapasuxismgeblo obieqtebis marTvis sistemebs. 

dacviTi gamosasvleli signalebi ewodeba programebis realizaciisas miRebul iseT 

araswor Sedegebs, romlebsac samarTi sistema ar gadahyavs saxifaTo mdgomareobaSi.  

miuRwevadoba programuli uzrunvelyofis Tvisebaa, romelic momxmarebels iseT 

monacemebTan da programebTan mimarTvis saSualebas ar aZlevs, romlebic mas ar 

ekuTvnis. miuRwevadobisaTvis sxvadasxva momxmareblebis monacemebi da programebi 

saimedod unda iqnas izolirebuli rogorc erTmaneTisagan, aseve operaciuli 

sistemisaganac; amave miznisaTvis gamoiyeneba agreTve sagasaRebo kodebi. igi 

mniSvnelovania monacemebis Senaxvisa da damuSavebis mmarTvel da komerciul 

sapasuxismgeblo sistemebSi.  

saimedooba aris programuli uzrunvelyofis Tviseba eqspluataciisa da 

teqnikuri momsaxurebis dasaxuli pirobebisTvis drois garkveuli periodis 

ganmavlobaSi SeinarCunos koreqtuloba, mdgradoba, usafrTxoeba da miuwvdomloba.  

iseve rogorc aparaturis saimedooba, programuli uzrunvelyofis saimedoobac 

kompleqsuri Tvisebaa. miuxedavad amisa aRniSnuli cnebebi erTmaneTisagan mniSvnelovnad 

gansxvavdeba. aparaturisaTvis damuSavebul saimedoobis TeoriaSi ar arsebobs 

koreqtulobis cneba; es niSnavs, rom Tavdapirvelad (gamocdisa da mosaxmarisobis 

periodis damTavrebis Semdeg) aparaturuli saSualebebi wesivrulia da maTSi ar 

arsebobs daproeqtebisas daSvebuli Secdomebi. rTuli programuli produqtebis 

SemTxvevaSi winaswar varaudoben damprogramebelTa mier daSvebuli da gamarTva-gamocdis 

dros aRmouCeneli Secdomebis arsebobas.  

aRniSnuli gansxvaveba ori mizeziT aixsneba. jer erTi, aparaturulTan SedarebiT 

programuli saSualebebi warmoadgens ufro rTuli da naklebad Seswavlil obieqtebs; 

Cveulebriv aparatura aigeba kargad cnobili standartuli modulebisagan, xolo 

programuli modulebi umeteswilad arastandartulebia da didi raodenobis brZanebebs 

Seicavs. meorec, damuSavebulia da farTod gamoiyeneba aparaturis amomwuravad 

Semowmebis efeqturi meTodebi. programuli uzrunvelyofis nebismier Semowmebas ki 

SeuZlia gviCvenos mxolod Secdomebis arseboba, magram Secdomebis ararsebobis Cveneba 

maT SesaZleblobis farglebs scildeba.       
programul uzrunvelyofaSi SeiZleba arsebobdes Semdegi saxis Secdomebi: 

 programuli Secdomebi; 

 algoriTmuli Secdomebi; 

 sistemuri Secdomebi. 

programuli Secdomebi warmoiSveba daprogramebis enaze brZanebis arasworad 

Caweris an translaciisas daSvebuli Secdomebis Sedegad. maTi raodenoba damokidebulia: 

 damprogrameblis kvalifikaciaze; 

 daprogramebis procesis avtomatizaciis doneze; 
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 testirebis siRrmesa da xarisxze. 

programuli Secdomebi programuli uzrunvelyofis damuSavebis sawyis etapze 

daSvebuli Secdomebis mesameds Seadgens; maTi aRmoCena advilia da amitom Semdeg 

etapebze aRniSnuli Secdomebis xvedriTi wili mniSvnelovnad mcirdeba. 

algoriTmuli Secdomebi warmoiSveba amocanis arasworad dasmis an 

aRniSnuli amocanis gadawyvetis algoriTmis arasworad formulirebis Sedegad. aseTi 

Secdomebis tipuri mizezebia: 

 gadawyvetis pirobebisa da cvladebis cvlilebaTa diapazonebis arasruli 

gaTvaliswineba; 

 gamoyofil resursebze gadameteba; 

 calkeuli programuli modulebis realizaciis droTa araswori Sefaseba da a.S.      

algoriTmuli Secdomebis aRmoCena prigramuli Secdomebis aRmoCenaze rTulia.  

sistemuri Secdomebi warmoiSveba maSin, rodesac arasworad urTierTzemoqme-  

deben: 

 programaTa kompleqsebi erTmaneTTan; 

 programaTa kompleqsebi da gare obieqtebi. 

 aseTi Secdomebis aRmoCena yvela zemoT aRniSnul SecdomaTa aRmoCenaze rTulia.  

programuli uzrunvelyofis sasicocxlo ciklis msvlelobis kvalobaze Secdomebis 

aRmosaCenad aucilebeli materialuri danaxarjebis sidide izrdeba, xolo programuli 

uzrunvelyofis sisworis albaToba mcirdeba. amitom programuli uzrunvelyofis 

saimedoobis amaRlebis RonisZiebebi mizanSewonilia daproeqtebis adreul etapebze 

CavataroT; aRsaniSnavia is garemoeba, rom programuli uzrunvelyofis damuSavebisaTvis 
aucilebeli danaxarjebis 75% modis testirebasa da Tanxlebaze (eqspluataciis 
periodSi Secdomebis aRmofxvraze). Tanxlebis procesSi Secdomebis aRmofxvris 

kvalobaze (im pirobiT, rom am dros gamoricxulia axali Secdomebis Setana) mcirdeba 

programuli uzrunvelyofis mtyunebaTa sixSire, vinaidan, aparaturisagan gansxvavebiT ar 
xdeba programebis “gacveTa” da “dabereba”. 

 
 

8.7. programuli uzrunvelyofis saimedoobis  

amaRlebis meTodebi 

                                  

           programuli uzrunvelyofis sasicocxlo ciklad miviRoT misi ganvi-           
          Tarebis fazaTa erToblioba, romelTa gavlis Semdeg programuli 

uzrunvelyofa aRwevs “zrdadasrul” anu srulyofil formas, rac aucilebelia masze 

dakisrebuli funqciebis (misi “movaleobis”) uSecdomod (“pirnaTlad”) Sesasruleblad. 

aRniSnul ciklSi SeiZleba Semdegi eqvsi etapis gamoyofa: 

1) sistemisadmi wayenebuli moTxovnebis analizi; 

2) specifikaciebis gansazRvra; 
3) daproeqteba; 
4) daprogrameba; 
5) testireba; 
6) eqspluatacia da Tanxleba. 

yvela zemoT CamoTvlil etapzea SesaZlebeli gamoviyenoT programebis saimedoobis 

amaRlebis meTodebi.  

Fganxilul sasicocxlo ciklSi pirveli xuTi etapi warmoqmnis, figurulad rom 

vTqvaT, programuli uzrunvelyofis “zrdisa da pirovnebad Camoyalibebis” periods. 

swored am etapebze warmoiqmneba Secdomebi, romelTa aRmofxvra, aseve figuralurad, 

SeiZleba SevadaroT mozardis “aRzrdis” (“wvrTnis”) periods. am periodis analizi 

gviCvenebs, rom Secdomebis 40%-mde aRmoifxvreba daproeqtebis etapze, xolo 60%-mde – 
daprogramebis etapze. aRniSnuli periodis dasrulebis Semdeg viRebT “zrdadasrulebul 

pirovnebas” anu mis udidebulesobas -  programul uzrunvelyofas. aqve unda SevniSnoT, 

 1 
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rom momdevno, kerZod testirebisa da Tanxlebis, etapebze  SesaZlebelia axali 

Secdomebis Setana.  

                                  

          programuli uzrunvelyofis saimedooba iTvaliswinebs Semdeg etapebs: 

          Secdomebis aridebas, aRmoCenasa da gasworebas; 

 mdgradobis, usafrTxoebisa da miuRwevadobis uzrunvelyofas. 

Secdomebis arideba saimedoobis uzrunvelyofis yvelaze efeqturi gzaa, vinaidan 

ufro advilia aviridoT Secdoma, vidre Semdeg igi gamovamJRavnoT da gavasworoT. 

Secdomebis arideba daproeqtebis amocanaa. amisaTvis aucilebelia: 

 programuli uzrunvelyofis damamuSavebelTa Sromis organizaciis racionalizireba; 

  struqturuli daprogramebis meTodebis gamoyeneba; 

 daproeqtebis avtomatizacia. 

 programuli uzrunvelyofis damamuSavebelTa koleqtivis mmarTvelobis 

administraciuli problemebis gadawyvetaSi arsebuli naklovanebebi programuli 

uzrunvelyofis saimedoobaze aranaklebad axdens zegavlenas, vidre calkeuli teqnikuri 

problemebis gadawyvetaSi arsebuli naklovanebebi.     

rTuli programuli produqtebis Seqmnis procesidan miRebuli gamocdilebiT 

Camoyalibda muSaobis Semdegi zogadi principebi:   

 proeqtis SemsrulebelTa raodenoba unda iyos aucilebeli minimaluri raodenobis 

toli. es amartivebs samuSaoSi monawileTa Soris kavSirebs da amcirebs maT raodenobas; 

amaRlebs monawileTa Soris urTierTgagebas; amcirebs proeqtis sxvadasxva nawilebis 

SeTanxmebisa da Sepirapirebis dros daSvebul Secdomebs; 

 koleqtivis xelmZRvaneli unda iyos ara marto kargi administratori, aramed 

maRali profesionali, raTa mas SeeZlos saqmis codniT Seafasos koleqtivis 

gadawyvetebi da Sedegebi; 

 iTvleba, rom oficilurad gaformebul brigadebSi damprogramebelTa muSaoba 

amaRlebs maT mwarmoeblurobas, muSaobis xarisxs da memkvidreobiTobas; 

 proeqti unda muSavdebodes calkeuli etapebis mimdevrobiTi realizaciis saxiT; 

amasTanave TiToeul etapze mkacrad unda iqnes organizebuli kontroli da aRricxva;               

 Semowmebis efeqturi koncefcia niSnavs n 1 wesis organzebas: proeqtis  n-uri 
etapis siswore unda Seamowmon (n+1)-uri da  (n-1)-uri etapebSi monawile 
dammuSaveblebma. 

 

                          A   

 

 

                                                                                                                                                                  

 

 

                                                                                                                                                                       
 

                                                          

 

 

                        

 

 

 

 

                                  

        struqturuli daprogramebis koncefcia gamoixateba rTuli programis  
        warmodgeniT (dekompoziciiT) misi ufro martivi komponentebisagan 

(modulebisagan) Sedgenili garkveuli struqturis saxiT (nax. 8.24). dekompozicia 

 2 

 3 

 

A 

Ant   An2 An1 A1k A12 A11 

An 
 

A2 
 

A1 
 

A12s A122 

   

      

   A121 

nax.8.24. programebis struqturuli warmodgena 
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warmoadgens sistemis sirTulis winaaRmdeg brZolis universalur meTods. rTuli A 

programis modulebiT xdeba funqcionalurad srulad Camoyalibebuli, mcire 

sirTuleebis mqone da erTmaneTisagan maqsimalurad damoukidebeli garkveuli amocanebis 

gadawyveta; programas unda gaaCndes ierarqiuli struqtura, romlis zeda doneebSi 

arsebuli modulebiT unda imarTebodes qveda doneebSi arsebuli modulebi. minimaluri 

unda iyos modulebs Soris kavSirebi, romlebiTac ZiriTadad mxolod monacemebi unda 

gadaicemoda. 

ierarqiul-moduluri sistemis dros arsebobs ori, kerZod aRmavali da daRmavali 
daproeqteba. pirvel (aRmavali daproeqtebis)  SemTxvevaSi modulebis damuSaveba xdeba 

qvemodan zemoT. qveda donis (kerZod, A121, A122, … , A12s) modulebi damuSavebisa da 

daproeqtebis Semdeg gaerTiandeba ufro maRali donis A12 qvesistemis saSualebiT; igi 

gansazRvravs maTi muSaobis Tanamimdevrobas, gamoZaxebis proceduras, monacemebis gacvlas 

da a.S. Semdeg A11, A12, … , A1k modulebi analogiurad gaerTiandeba A1 modulis 

saSualebiT da a.S. 

daRmavali (zemodan qvemoT) daproeqtebis dros A amocana jer unda davyoT sakmaod 

msxvil  A1, A2, … , An qveamocanebad. A modulis teqstis dawerisas gamoiyeneba jer kidev 

dauwereli da carieli A1, A2, … , An modulebis saxelebi, romlebic mxolod 

Sesasvlelisa da gamosasvlelis operatorebs Seicavs. aRsaniSnavia, rom aseT modulebs 

saxSobebs uwodeben. Semdeg aseve eqcevian A1, A2, … , An modulebs. procesi iseTi martivi 

modulebis miRebis Semdeg mTavrdeba, romelTa Cawera daprogramebis operatorTa 

gamoyenebiT iqneba SesaZlebeli. 

                                  

          programas ewodeba struqturirebuli, Tu igi akmayofilebs Semdeg         
        moTxovnebs: 

 gaaCnia moduluri ierarqiuli agebuleba; 

 modulebi warmoadgens funqcionalurad srul, damoukidebel, avtonomiur,  

qveprogramebs, romlebsac gaaCnia erTi Sesasvleli da erTi gamosasvleli; 

 yvela modulis logika agebulia SezRuduli raodenobis elementaruli 

programuli konstruqciebis gamoyenebiT. 

 

 

 

                                                                

                             

                                                                    

 

                                                    

                                                        

 

 

                           

 

 

 

ukanaskneli moTxovna efuZneba stuqturirebis Sesaxeb Teoremas, romlis Tanaxmadac 

nebismieri programa SeiZleba aigos Semdegi sami mmarTveli struqturis daxmarebiT (nax. 
8.25):          

1) THEN (martivi gamoTvliTi mimdevrobis) stuqtura; igi uzrunvelyofs monacemebis 

gardaqmnas an gadaadgilebas;        
2) IF-THEN-ELSE (Tu-maSin-winaaRmdeg SemTxvevaSi) struqtura 

garkveuli pirobis WeSmaritobasa (T) an mcdarobaze (F) damokidebulebiT monacemebis 

ori alternatiuli gardaqmnidan amoirCevs erTerT gardaqmnas;   

 

 4 

THEN 

DO-UNTIL 

T 

F 

IF-THEN-ELSE 

F 

T 

nax.8.25. struqturuli programebis konstruireba 
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3) DO-UNTIL (akeTe manam, sanam) struqtura maSin gamoiyeneba, rodesac 

moiTxoveba erTi da igive operaciis ramdenjerme Sesruleba.  

zemoT CamoTvlili struqturebidan TiToeul maTgans gaaCnia TiTo-TiTo Sesasvleli 

da gamosasvleli; garkveuli TanamimdevrobiT am ukanasknelebis SeerTebis gziT 

warmoiqmneba ufro rTuli struqturebi. aseTi struqturebis gamoyenebiT daweril 
programebs ar gaaCniaT gadasvlis GO TO da dabrunebis RETURN operatorebi, amitom 

SesaZlebelia maTi zemodan qvemoT dawera.  

struqturuli daprogramebis principi saSualebas gvaZlevs: 

 gavamartivoT da sistematizebuli gavxadoT programuli uzrunvelyofis 

daproeqtebis procesi;  

 koreqtuli programebis dawerisas davuSvaT minimaluri raodenobis Secdomebi. 

Dsanam daviwyebdeT dawerili programebis gamoyenebas, aucilebelia testirebisa da 

verifikaciis gamoyenebiT SevamowmoT, xom ar arsebobs maTSi Secdomebi. 

                                  

         testireba gulisxmobs realuri gare elementebis ararsebobis pirobebSi           
        programis Sesrulebis procesis organizebas, romlis drosac xdeba 

programaSi arsebuli Secdomebis gamomJRavneba. am dros specialurad unda SevirCioT 

Sesasvleli monacemebi (testebi) da reaqciebi, raTa Semdeg isini SevadaroT etalonebs. 

struqturirebul programaSi gamoiyofa testirebis Semdegi oTxi done: 
1) modulebis doneze testireba; 

2) modulebs Soris SeuRlebebis doneze testireba; 

3) gare funqciebis doneze testireba; 
4) kompleqsuri donis testireba.    

modulebis doneze mowmdeba programis logika. SeuRlebaTa kontrolis dros xdeba 

modulebs Soris  interfeisSi arsebuli Secdomebis gamomJRavneba. gare funqciebis 

testireba gansazRvravs gare specifikaciebsa da programis funqciebs Soris arsebul 

Sesabamisobas. kompleqsuri testireba warmoadgens sistemis Semowmebis damamTavrebel 

etaps. testirebis procedurebi SeiZleba programuli uzrunvelyofis damuSavebis 

paralelurad warmoebdes; amitom daproeqtebis koncefciis Sesabamisad gamoiyeneba 

aRmavali da daRmavali testirebebi.  

testireba sam etapad sruldeba. pirvel etapze xdeba testebis Sedgena (generireba); 

meore etapze aRniSnul testebisaTvis gaiSveba programa; mesame etapze fasdeba miRebuli 

Sedegebi.        

martivi programebi mocemuli testebisaTvis SeiZleba xeliT (qaRaldze, “gonebaSi”) 

an gamomTvleli manqanis gamoyenebiT Sesruldes; pirvel SemTxvevaSi saqme gvaqvs e.w. 

statikur testirebasTan, xolo meore SemTxvevaSi – dinamikur testirebasTan.  
 testistirebis Sedegebis xeliT gaanalizeba Sromatevadi da rutinuli samuSaoa, 

romlis Catareba aucilebelia. am procesis avtomatizebisaTvis aucilebelia 

gamomTvleli manqanis mexsierebaSi Senaxuli gvqondes etalonuri Sedegebi, romlebsac 

Seudardeba miRebuli Sedegebi. SesaZlebelia gamoviyenoT etalonuri programac, 

romelic imave testisaTvis gaiSveba da gamoimuSavebs etalonur gamosasvlel monacemebs.              
testebs adgens damprogrameblebi an testebis generirebis avtomaturi sistemebi. es 

aris yvelaze rTuli da SemoqmedebiTi samuSao. testebis Sesadgenad SeiZleba 

gamoviyenoT funqcionaluri an struqturuli midgoma. funqcionaluri midgomis dros 
programa ganixileba rogorc “Savi yuTi”. es niSnavs, rom misi Sinagani struqtura ar 

gaiTvaliswineba da testebis Sedgena xdeba funqcionaluri specifikaciebis safuZvelze. 
struqturuli midgomis dros piriqiT, testebis Sedgenisas xelmZRvaneloben programis 

Sinagani struqturiT.      
magaliTad ganvixiloT fH = x1 x2  x3  x4 ; fЧ = x5 x6  x7 x8  funqciebis gamomTvleli LIGHT 

programa (ix. cxr. 8.4) da misTvis SevadginoT funqcionaluri testi. testis amocanaa 

Seamowmos programa namdvilad axdens Tu ara mocemuli funqciebis gamoTvlas. 

Semowmebis umartivesi xerxia Sesasvlelze mivawodoT yvela SesaZlo nakrebi da 

SevamowmoT, procesoris mier sworad gamoiTvleba Tu ara gamosasvleli nakrebebi. Amas 
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ewodeba trivialuri testi da igi gulisxmobs programis gamocdas yvela SesaZlo 

Sesasvlel nakrebze. mocemul SemTxvevaSi Sesasvlel nakrebTa saerTo raodenobaa 

28=256. trivialuri testiT xdeba amomwuravi Semowmeba da am ukanasknelis 

Casatareblad saWiro ar aris programis Sinagani struqturis codna. trivialuri 

testis naklia didi moculoba, rac mis Catarebas ekonomikurad gaumarTlebels xdis. 

 
  termini testireba nawarmoebia inglisuri sityvisagan test (“mosinjva”, “Semowmeba”, “gamokvleva”). 

testireba farTod gamoiyeneba teqnikur diagnostikaSi, romlis qveSac igulisxmeba obieqtis teqnikuri 

mdgomareobis ganmsazRvreli Teoriis, meTodebisa da saSualebebis momcveli codnis are. teqnikuri 
mdgomareoba drois gansazRvrul momentSi garemos mocemuli pirobebis dros xasiaTdeba obieqtisaTvis 

teqnikuri dokumentaciebiT dadgenili parametrebis mniSvnelobebiT. obieqtis teqnikuri mdgomareobis 

gansazRvris process ewodeba diagnostireba. diagnostirebis Sedegs, e.i. obieqtis teqnikuri mdgomareobis 
Sesaxeb daskvnas, diagnozi ewodeba. teqnikur obieqts (sistemas, manqanas, xelsawyos, kvanZs da a.S.) 

romlis teqnikuri mdgomareobis gamorkveva xdeba, diagnostirebis obieqti ewodeba. igi Cveulebriv 

warmoidgineba dasakvirveblad xelmisawvdomi Sesasvlelebisa da gamosasvlelebis mqone mowyobilobis 

saxiT. diagnostirebis procesi warmoadgens operaciaTa mimdevrobas, romelTaganac TiToeuli 

iTvaliswinebs obiqtis Sesasvlelebze garkveuli zemoqmedebis modebas da am zemoqmedebiT 

gamosasvlelebze warmoqmnili reaqciis gansazRvras. aseT elementarul operacias  Semowmebas uwodeben. 
Semowmebebis erTobliobas, romelic diagnozis romelime amocanis gadawyvetis saSualebas gvaZlevs, testi 

ewodeba: T=1,2, … ,n. testis sigrZe ewodeba masSi Semavali Semowmebebis raodenobas. testSi Semavali 

TiToeuli Semowmeba faqtiurad warmoadgens mowyobilobis Sesasvleli nakrebisa da am nakrebis 

zemoqmedebiT warmoSobili gamosasvleli nakrebis erTobliobas. xSirad, kompaqturobisaTvis uTiTeben 

mxolod Sesasvlel nakrebebs da tests uwodeben am nakrebTa erTobliobas. am TvalsazrisiT testad 
ganixileba Sesasvleli nakrebebis an monacemebis erToblioba, romlebic miewodeba diagnostirebis obieqts 

zemoTaRniSnuli Semowmebebis Casatareblad.    

ganasxvaveben mamowmebel da madiagnostirebel testebs. mamowmebeli testi warmoadgens Semowmebebis 
erTobliobas, romelic saSualebas gvaZlevs ganvsazRvroT sistemaSi arsebobs Tu ara mocemul siaSi 

(simravleSi) Semavali nebismier uwesivroba. madiagnostirebeli testi warmoadgens Semowmebebis 

erTobliobas, romelic saSualebas gvaZlevs ekvivalentur uwesivrobaTa klasebamde sizustiT 

ganvsazRvroT sistemaSi uwesivrobis arsebobis adgili.  

 zogadad diagnostirebis procesis dros diagnostirebis obieqtis Sesasvlelze  sruldeba 

gansazRvruli zemoqmedebebi; zemoqmedebebs warmoqmnis diagnostirebis specialuri saSualebebi an isini 

warmoadges mowyobilobis funqcionirebis algoriTmis mier gansazRvrul gare (muSa) signalebs. Semdeg 

xdeba zemoqmedebebze obieqtis mier gamomuSavebuli pasuxebis (gamosasvleli signalebis an reaqciebis) 

mravaljeradi gazomva da gaanalizeba; obieqtis pasuxebs yovelTvis zomavs da aanalizebs diagnostirebis 

saSualebebi. erTmaneTTan urTierTzemomqmedi diagnostirebis obieqti da saSualeba warmoqmnis 

diagnostirebis sistemas. ganasxvaveben testuri da funqcionaluri diagnostirebis sistemebs. 

 testuri diagnostirebis sistemis dros diagnostirebis obieqtze mxolod diagnostirebis saSualeba 

zemoqmedebs (masze sxva saxis zemoqmedebebi ar xorcieldeba). funqcionaluri diagnostireba ar 

iTvaliswinebs diagnostirebis obieqtze diagnostirebis saSualebis zemoqmedebas; aRniSnul obieqts 

miewodeba misive funqcionirebis algoriTmiT gaTvaliswinebuli muSa zemoqmedebebi.  

zemoT aRniSnulidan gamomdinare, nebismieri saxis diagnostirebis sistemis SemTxveveSi diagnostirebis 

obieqtis miewodeba garkveuli saxis Sesasvleli signalebi (romelTa erToblioba warmoqmnis tests). 

testuri diagnostirebis dros am signalebs gamoimuSavebs diagnostirebis specialuri saSualeba, xolo 

funqcionaluri diagnostirebis dros isini warmoadgens Tavad diagnostirebis obieqtis funqcionirebis 

algoriTmiT gansazRvrul muSa signalebs.    

                                  

        zemoT aRniSnulidan gamomdinare aucilebeli xdeba iseTi moculobis testis          
        damuSaveba, romelic, jer erTi, uzrunvelyofs sakmaod amomwurav Semowmebas,         

da meorec, misi gamoyeneba ekonomikurad gamarTlebuli iqneba. funqcionaluri testis  

sisrulis Sesamowmeblad gamoiyeneba Semdegi meTodebi: 
1) Sesasvleli monacemebis yvela klasis Semowmeba, romlis drosac testi unda 

Seicavdes TiToeuli klasis TiTo warmomadgenels; 

2) gamosasvleli monacemebis yvela klasis Semowmeba, rodesac testuri magaliTebis 

Sesrulebis dros TiToeuli klasidan TiTo-TiTo warmomadgeneli unda iqnas miRebuli;       
3) yvela funqciis Semowmeba, rodesac programis mier sarealizebeli TiToeuli 

funqcia erTxel mainc iqneba Semowmebuli; 

4) yvela SezRudvis erTxel mainc Semowmeba da a.S.    

gamoviyenoT pirveli sami meTodi LIGHT programis (ix.cxr. 8.4) testis asagebad. 
mocemul SemTxvevaSi diagnostirebis obieqts warmoadgens LIGHT programa. mis testad 
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ganvixilavT Sesasvlel monacemTa im nakrebTa simravles, romelTa gadamuSaveba 

aRniSnuli programis diagnostirebis saSualebas mogvcems.    

vinaidan Sesasvleli x signalebi mxolod or (0 da 1) mniSvnelobebs iRebs, amitom: 

 pirveli meTodis Sesabamisad aucilebelia monacemTa nakrebebSi TiToeuli xi-uri 

cvladi aucileblad iRebdes orive am mniSvnelobas; 

 meore meTodis Sesabamisad unda Semowmdes gamosasvleli monacemebis yvela SesaZlo 

klasi. gamosasvleli monacemebi iyofa or, kerZod f=0 da  f=1 klasad; amitom testi fH  

da  fЧ  funqciebisTvis unda Seicavdes Tundac erT nebadarTul da erT akrZalul nakrebs 

(orobiTi funqciisasTvis nebadarTul nakrebad iTvleba iseTi nakrebi, romelzedac igi 

iRebs 1-is tol mniSvnelobas, xolo akrZalul nakrebad - iseTi nakrebi, romelzedac 

igi iRebs 0-is tol mniSvnelobas;     

 mesame meTodi moiTxovs TiToeuli funqciis Tundac erTxel Semowmebas. Cveni 

programa amowmebs Н da Ч naTurebis CarTvisa da CaurTvelobis pirobebs. pirvels 

pirvel SemTxvevaSi fH  da  fЧ  funqciebis yvela cvlads (arguments) unda hqondes 1-is 
toli mniSvneloba, xolo meore SemTxvevaSi – aRniSnuli funqciebis Tundac erT 

cvlads (arguments) unda hqondes 0-is toli mniSvneloba. 

                                  

          zemoT formulirebuli mosazrebebidan gamomdinare SeiZleba avagoT Semde- 

         gi testi T = (11111111, 01110111, 10111011, 11011101, 11101110).   

    ganvixiloT LIGHT programaSi SesaZlo Semdegi ori saxis mtyuneba: 

 MOV C, M2 (№3 brZanebis) mcdarad Cawera; 

 №5 brZanebis Caweris dros ANA BORA B saxis mtyuneba 

Dda gamovarkvioT, mocemuli testis saSualebiT SesaZlebelia Tu ara maTi 

gamomJRavneba.  

pirveli saxis mtyuneba gamoiwvevs fH = x1x2  x3  x4  funqciis nacvlad     f
(1)

H = x1 x2  x4  

funqciis gamoTvlas, rac gamomJRavnebuli iqneba testur 11011101 nakrebze. swori 

programa gvaZlevs Sedegebs: fH = 0 ; fЧ = 0, xolo Secdomis Semcveli programa – f
(1)

H = 1,  

fЧ = 0 Sedegs. 

#5 brZanebis dros momxdari meore saxis mtyunebisas nacvlad fH = x1 x2  x3  x4  

funqciisa gamoiTvleba f
(2

 H = (x1  x2) x3  x4  funqcia. es mtyuneba gamomJRavndeba or 

testur, kerZod 01110111 da 10111011, nakrebze.  
                                  

             funqcionaluri testis sisrule  (Tu igi ar aris trivialuri, e.i. ar             

         Secavs yvela SesaZlo muSa zemoqmedebas) sakmaod rTulia. igive SeiZleba 

iTqvas struqturuli midgomis gamoyenebiT agebul testebzec, romelTa formirebisas 

gamoiyeneba informacia programis Sinagani struqturis Sesaxeb. am dros ZiriTadad 

Semdegi ori meTodi gamoiyeneba: 

1) programis TiToeuli brZanebis sul mcire erTxel mainc Semowmebis meTodi; 

2) programis TiToeuli gzis sul mcire erTxel mainc Semowmebis meTodi.  

mtkicdeba, rom ufro Zlieria meore meTodi. programa Tu Seicavs ciklebs, maSin 

SeiZleba davkmayofildeT mxolod martivi, acikluri gzebis SemowmebiT an raRac 

konstantaze araumetesi raodenobis iteraciebis SemowmebiT. 

magaliTisaTvis ganvixiloT 8.3,a naxazze moyvanili binaruli programa. igi Seicavs 

Semdeg xuT gzas: N1=1,2; N2=1,3,4; N3=1,3,5,6;10; N4=1,3;5;7;8;10; N5=1,3;5;7;9; am gzebis 

testireba xdeba Sesabamisad Semdegi nakrebebiT: 011, 011, 1101, 1110, 1111. vTqvaT, rom 
programam dauSva Secdoma: nacvlad pirobiTi x3=0? gadasvlisa (gadasvla nulis toli 

Sedegis mixedviT) Cawerilia x3 0? operatori (gadasvla erTis toli Sedegis 

mixedviT). es Secdoma gamomJRavndeba Sesasvleli cvladebis 1101 nakrebiT. swori 

programis SemTxvevaSi am nakrebze moxdeba N3=1,3,5,6,10 gzisa da swori gamosasvleli   

fH = 0 Sedegis realizeba; mcdar programaSi realizebuli iqneba N5=1,3;5;7;9 gza da 

araswori gamosasvleli fH = 0 Sedegi. 
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          SedarebiT martivi programebisTvisac testirebas ar SeuZlia daamtkicos            
         Secdomebis ararseboba, mas mxolod am Secdomebis raRac nawilis          

gamomJRavneba xelewifeba. Secdomebis ararsebobis damtkicebaze mxolod verifikaciis 
meTodebia orientirebuli. 

 verifikaciis (laT. .verus – WeSmariteba,   facio – vakeTeb) daniSnulebaa 

maTematikurad daamtkicos sworia Tu ara programa. damtkicebis zogadi meTodologia 
aseTia: programisaTvis xdeba mtkicebulebaTa raRac sistemis Sedgena, romelTa 

WeSmaritoba mtkicdeba logikuri daskvnis wesebis daxmarebiT. verifikaciis meTodebi 

rTulia da maTi farTo praqtikuli gamoyeneba SesaZlebelia mxolod mtkicebaTa 

procesis avtomatizirebis problemis gadawyvetis SemTxvevaSi.  

 eqspluataciis procesSi programuli uzrunvelyofis saimedooba ganisazRvreba misi 

mdgradobiTa da usafrTxoebiT. es ukanasknelebi ki aparaturuli saSualebebis 

analogiuri Tvisebebis msgavsad SeiZleba sainformacio, droiTi an struqturuli 
siWarbis (maT zogadad qvemoT ganvixilavT)  SetaniT iqnes uzrunvelyofili. 

damatebiTma programulma saSualebebma unda uzrunvelyon^ 

 gamoTvliT procesSi damaxinjebis aRmoCenis amocanaTa mimdevrobiTi gadawyveta; 

 programis (programuli modulis) raRac ubnis farglebSi zemoTaRniSnuli 

damaxinjebis Sedegebis SezRudva;              

 gamoTvlis swori Sedegis aRdgena; usafrTxo mmarTvel programebSi aRniSnuli 

aRdgenis nacvlad sistema SesaZlebelia gadayvanili iqnas usafrTxo mdgomareobaSi. 

sainformacio siWarbe gulisxmobs sainformacio masivebis darezervebasa da 

informaciis warmodgenisaTvis makoreqtirebeli kodebis gamoyenebas. ZiriTadi 

sainformacio masivis darRvevis SemTxvevaSi programa mimarTavs sarezervo masivs, 

romelic gamoiyeneba ZiriTadi masivis srul aRdgenamde. mdgradobis uzrunvelyofis 

efeqtur xerxs warmoadgens sakontrolo wertilebSi programis mimdinare mdgomareobis 

Sesaxeb damatebiTi informaciis damuSavebis organizacia. gamoTvliTi procesis 

aRsadgenad es mdgomareoba Seinaxeba Secdomis warmoSobis adgilidan uaxloes 

sakontrolo wertilSi.  

droiTi siWarbe gulisxmobs kontrolisa da aRdgenis procedurebis organizebisaTvis 

drois specialuri intervalebis gamoyofas. am intervalebSi ar xdeba funqcionaluri 

amocanebis gadawyveta, amitom mcirdeba gamoTvliTi sistemis mwarmoebluroba. farTod 

gamoiyeneba winasastarto funqcionaluri kontroli, romlis drosac sakontrolo 

amocanebis gadawyveta xdeba makontrolebeli da madiagnostirebeli testebis daxmarebiT. 

programis daculoba mowmdeba programis kodebis ajamviTa da sakontrolo jamTan 

miRebuli Sedegis SedarebiT. drois realur masStabSi momuSave sistemebSi droiTi 

siWarbis gamosayeneblad sistemis muSaobis procesSi unda arsebobdes teqnikuri 

Sesvenebebi, romelTa periodSi SeiZleba ganxorcieldes testireba an ganmeorebiTi 

aTvla. 

struqturuli siWarbis organizebisaTvis gamoiyeneba n-variantuli da 

TviTSemowmebadi daprogrameba. erTi da igive programis variantebi SeiZleba 

urTierTidenturebi iyos, an erTmaneTisagan gansxvavdebodes  amocanebis gadawyvetis 

meTodebiT an erTi da igive meTodis programuli realizebis xerxebiT. mizanSewonilia 

agreTve, rom sxvadasxva variantebs adgendes sxvadasxva brigadebi. programis 

Sesrulebisas gamoTvlis Sedegi amoirCeva kenWisyriT. programebis mimdevrobiT 

Sesruleba moiTxovs drois did danaxarjebs, amitom n-variantul daprogramebas 

Cveulebriv iyeneben mravalprocesorul gamoTvliT sistemebSi. usafrTxo sistemebSi 
xSirad gamoiyeneba orvariantuli daprogrameba, romlis drosac kontroldeba Sedegebis 

Tanxvdena. usafrTxo sistemebSi gamosayenebladaa agreTve orientirebuli e.w. 

TviTSemowmebadi programebi. 
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TviTSemowmebadi programa ewodeba iseT mmarTvel programas, romelic daculia 

Secdomebisagan da TviTtestirebadia. Secdomebisagan daculi programa ewodeba iseT 

programas, romelic mocemul klasSi Semavali nebismieri Secdomis warmoSobis 

SemTxvevaSi Sesasvleli monacemebis nebismieri muSa mimdevrobaze sworad gamoiTvlis 

gamosasvlel monacemebs, an mis mier gamoTvlili gamosasvleli monacemebi dacviT 

monacemebs warmoadgenen (sistema maT gadahyavT dacul mdgomareobebSi). TviTtestirebadi 
programa ewodeba programas, Tu mocemul klasSi Semavali nebismieri SecdomisaTvis 

arsebobs Sesasvleli monacemebis Tundac erTi iseTi mimdevroba, romelzedac 

gamoiTvleba dacviTi monacemebis Tundac erTi mniSvneloba.   

Secdomebisagan daculi programis gamoyenebis SemTxvevaSi gamoricxulia marTul 

obieqtze programuli sistemis araswori zemoqmedeba, xolo TviTtestirebadi programis 

gamoyenebis SemTxvevaSi - gamoumJRavnebeli Secdomebis arseboba da maTi droSi  

dagroveba. Secdomebisagan daculi da TviTtestirebadi programebis arseboba warmoadgens 

usafrTxo sistemebisadmi wayenebul ZiriTad moTxovnebs. TviTtestirebad programas 
gaaCnia sakontrolo moduli (nax.8.26), romlis daniSnulebaa gaanalizos programis 

gamosasvleli monacemebi da gansazRvros, moxda Tu ara Secdoma. sakontrolo moduli 

Tavadac unda iyos TviTSemowmebadi, e.i. unda gaaCndes Tavisive struqturaSi momxdari 

Secdomis gamomJRavnebis unari. 

 

8.8 mikroprocesorul centralizaciebSi sapasuxismgeblo 

informaciaTa gadacemis organizebis safuZvlebi 

                                  

          sapasuxismgeblo  informacia ewodeba diskretul sistemaSi gamoyenebul 

          iseT informacias, romlis damaxinjebas sistema saxifaTo mdgomareobaSi 

gadahyavs. eleqtruli centralizaciis sistemebSi sapasuxismgeblos warmoadgens mTeli 

is informacia, romelic gamoiyeneba marSrutebis dasayeneblad, Casaketad da Sesaxsnelad.  

eleqtruli centralizaciebis releur sistemebSi sapasuxismgeblo informaciebis 

gadacemis ori SemTxveva gvxvdeba; pirveli SemTxveva dakavSirebulia blokuri sistemis 

blokebs Soris informaciis gadacemasTan, xolo meore SemTxvevis dros informacia 

gadaicema ec-s postsa da sadguris yelebSi arsebul sasadguro savele obieqtebs 

Soris. 
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pirveli SemTxveva gvxvdeba blokur sistemebSi; magaliTad, blokuri sareleo-

samarSruto centralizaciis SemTxvevaSi aRniSnuli sistemis Semsrulebeli blokebis 

damakavSirebel rva wredSi (simaSi) gadaicema sapasuxismgeblo informaciebi marSrutebis 

dayenebis, Caketvisa da Sexsnis Sesaxeb (nax.8.27); pirveli wrediT agebulia sakontrolo 

seqciur КС releTa sqema; meore da mesame wredebiT - sasignalo  С releTa sqema, meoTxe 
da mexuTe wredebiT – samarSruto  М releTa sqema, meeqvse wrediT - daSlis  Р releTa 

sqema, meSvide da merve wredebiT – marTvis tabloze saindikacio naTurebis CarTvis 

sqema. informaciis gadacemis aseTi xerxi araWarbia da mas ewodeba informaciis 
pirdapirsadenuri gadacema. (nax.8.28,a). aseT SemTxvevaSi frontuli A kontaqtis 

SerTvis dros usafrTxoebis raRac A piroba blok 1-dan gadaecema blok 2-s, sadac 
CairTveba A rele. gadacemis usafrTxoebis uzrunvelsayofad rogorc kontaqti, aseve 

rele saimedoobis I klasis elementebi unda iyos. 

meore SemTxveva dakavSirebulia sasadguro savele obieqtebis marTvisa da kontrolis 

mizniT eleqtruli centralizaciis postsa da sadguris yelebs Soris informaciis 

gadacemasTan.  aqac gamoiyeneba informaciis gadacemis pirdapirsadeniani xerxi (nax. 8.29). 
eleqtruli centralizaciis (ec-s) posti jgufuri kabeliT ukavSirdeba ganmaStoebel 

q quroebs, xolo es ukanasknelebi individualuri kabelebiT – savele obieqtebs. 10.28,b 
naxazze naCvenebia sakabelo xaziT isruli eleqtroamZravis Zravas pirdapirsadenuri 

marTvis sqema. mocemul SemTxvevaSi gamoiyeneba ori sadeni da aucilebelia kvebis wredis 

orpolusuri ganrTva; es ukanaskneli moTxovna sruldeba isruli amuSavebis ПС reles 

frontuli kontaqtebiT. wredis aRniSnuli orpolusuri ganrTvis meoxebiTaa daculi 

Zrava yalbi amoqmedebisagan kabelis ZarRvebis SeerTebis dros.  

pirdapirsadenuri gadacemis xerxis Rirsebaa sapasuxismgeblo informaciis gadacemis 

usafrTxoebis maRali done. 8.28,a naxazze naCveneb sqemaSi saxifaTo mtyuneba maSin 

warmoiSveba, Tu moxdeba blok 1-Si arsebuli kontaqtis an blok 2-Si arsebuli reles  

saxifaTo mtyuneba. saimedoobis I klasis saxifaTo mtyunebis albaTobaa sax.rele=1,4.10
-11 

1/sT., amitom naxazze moyvanili sqemisaTvis sax.sqema= 2 = 2,8.10
-11 1/sT.  
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8.28,b naxazze naCveneb sqemaSi saxifaTo mtyuneba (Zravas yalbi CarTva) moxdeba kvebis 

gare wyaros or polusTan kabelis erTdroulad mierTebis SemTxvevaSi (nax.8.30). aseTi 

saxis mtyunebaTa intensiuroba fasdeba sididiT mok.SerTva=(1,2 1,3)10-12 1/sT.  
                                  

      amgvarad, sapasuxismgeblo informaciis pirdapirsadenuri gadacemis (nax.8.28,a)            
     usafrTxoeba Seesabameba saimedoobis I klasis reles usafrTxoebas.     

gadacemis pirdapirsadenuri xerxis dros gadasacemi informacia araWarbia. amitom 

aseT xerxs gaaCnia Semdegi ori naklovaneba: 

1. yalbi informaciis gaCenis mimarT maRali saimedoobis fonze sakmaod dabalia 

sakabelo xazebis saimedooba yalbi informaciis gaCenis mimarT; damoukideblad ZarRvebis 

raodenobisa, kabelis mtyunebaTa nakadis intensiuroba 1 kilometr sigrZeze 

gadaangariSebiT saSualod (1,0 1,6).10-6 1/sT-is farglebSia, amitom sakabelo xazebze 

momxdar mtyunebaTa raodenoba eleqtrul centralizaciaSi momxdar mtyunebaTa saerTo 

raodenobis daaxloebiT 8%-s Seadgens, rac sakmaod maRali maCvenebelia.    

2. sakabelo xazebi gamoirCeva  mravalsadenianobiT (mravalarxianobiT); amis gamo 

eleqtruli centralizaciis mSeneblobis dros kabelis da samontaJo samuSaoebis 

Rirebuleba mTeli xarjebis daaxloebiT 30%-s aRwevs.  
mikroprocesorul centralizaciebSi zemoT CamoTvlili naklovanebebis 

aRmosafxvrelad gadasacem informaciaSi Seitaneba siWarbe da informaciis 

pirdapirsadeniani gadacemis xerxebi (iq, sadac es mizanSewonilia) icvleba  

telemeqanikuri gadacemis xerxebiT. aRniSnuli principebis arsis asaxsnelad ganvixiloT 

ganawilebuli struqturis mqone mikroprocesoruli centralizaciis tipuri 

struqtura (nax. 8.31). aseTi struqtura aqvs, magaliTad, Sveduri firma ABB Signal-is 

mier damuSavebul Ebilock-950 saxelwodebis mikroprocesorul centralizacias. 

centralizaciis centraluri kompiuteri axdens eleqtruli centralizaciis logikis 

realizebas, amowmebs matareblebis moZraobis usafrTxoebis pirobebs, warmoSobs 

sasadguro savele mowyobilobebisaTvis gankuTvnil mmarTvel brZanebebs da gadaamuSavebs 

sakontrolo informacias. savele mowyobilobebs centraluri kompiuteri ukavSirdeba 

koncentratorebiTa da saobieqto kontrolerebiT (ok-iT), romlebic ganlagebulia 
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sadguris orive yelSi uSualod samarT obieqtebTan axlos ganTavsebul karadebsa da 

konteinerebSi. 

aseT struqturaSi informaciis gadasacemad sami tipis arxebia gamoyenebuli. 

 
                                    
                                    

 

 

                                                     
 
 
 
 
                              
 

 

 

 

 

 

 
 
                                                
                                            

               
 
 
 
 
                                                                                                                                                         
 
 
                                       
                                         
 
 
 
 
 
 

  

   

 

1-li tipis arxebi warmoadgens telemeqanikur arxebs; maTi saSualebiT monacemebi 

gadaicema centralur kompiutersa da koncentratorebs Soris. koncentratori 

warmoadgens centralur kompiutersa da saobieqto kontrolers Soris gadacemis 

saSualedo rgols. 1-li tipis arxebiT gadacemul Setyobinebebs sapasuxismgeblo 

informaciebi gadaaqvs da amitom aseT arxebs waeyeneba usafrTxoebis maRali moTxovnebi; 

informaciis damaxinjebis Tavidan asacileblad informaciis kodirebisaTvis unda 

gamoviyenoT Warbi (makoreqtirebeli) kodebi. monacemebi SeiZleba gadavceT simetriuli 

spilenZis an optikur-boWkovani kabeliT. 

Mme-2 tipis arxebiT monacemebi gadaicema koncentratorebsa da saobieqto 

kontrolerebs Soris. amasTanave aRniSnuli monacemebi ase cirkulireben: 

 centraluri kompiuteridan gadmocemul mmarTvel brZanebebs koncentratorebi 

gadaawodebs saobieqto kontrolerebs; es ukanasknelebi maT  gardaqmnis savele 

obieqtebis marTvisaTvis aucilebel eleqtrul signalebad; 
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 savele mowyobilobebidan miRebul sakontrolo signalebs saobieqto kontrolor-  

bi gardaiqmnis Setyobinebebad, romlebic koncentratorebis daxmarebiT gadaicema 

centralur kompiuterSi. 

 
 

 

                                
                               
                              

 

   
                      
                                         
 

 

 

 

         

 

 

 

 

                                                                     
                                      

 

                                           
                                              

  

 

 

 

                          
                       

 

 

 

Mme-2 tipis arxebi erTi karadis an konteineris SigniTaa moTavsebuli, amitom 

makoreqtirebeli kodebis gamoyenebiT gardaqmnili informaciis gadasacemad (ix. 
nax.8.26,b) aseT arxebad DSeiZleba salteebi gamoviyenoT. 

Mme-2 tipis arxebi mmarTveli da sakontrolo signalebis gadasacemad erTmaneTTan 

saobieqto kontrolorebsa da savele mowyobilobebs akavSirebs. ganawilebuli 

konfiguraciis mqone mikroprocesorul centralizaciaSi maT Soris manZili mcirea, 

amitom mocemul SemTxvevaSi mizanSewonilia pirdapirsadeniani marTva gamoviyenoT. 

samive tipis arxSi sapasuxismgeblo brZanebebis gadacemisas saxifaTo mtyunebis 

albaToba moicavs Semdeg sam mdgenels:  

 gadamcemi aparaturis saxifaTo mtyunebis albaTobas; 

 kavSiris arxSi saxifaTo mtyunebis albaTobas; 

 mimRebi aparaturis saxifaTo mtyunebis albaTobas. 

                                  

      aseT SemTxvevaSi sapasuxismgeblo brZanebebis gadacemis dros saxifaTo mtyune- 

      bis 0 intensiuroba gamoixateba formuliT: 

                 

                   0 = gadamc. + mimR. + kav..arxi                   (10.3) 
  

sadac, gadamc.,mimR. ,kav..arxi aris saxifaTo mtyunebaTa intensiuroba Sesabamisad, gadamcem, mimReb arxebsa 
da kavSiris arxebSi. 
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davuSvaT, rom gadamc. da mimR parametrebis mniSvnelobebad aviRoT saimedoobis I 

klasis reles saimedoobis sax.rele=1,4.10
-11 1/sT mniSvneloba, xolo kav..arxi parametris 

mniSvnelobad – kabelSi orpolusa SeerTebis intensiurobis mok.SerTva=1,2.10
-12 1/sT 

mniSvneloba. maSin (8.3) formulidan viRebT, rom sapasuxismgeblo informaciis gadacemis 

dros sapasuxismgeblo mtyunebis intensiurobaa: 0 = 2,92.10-11 3,0.10-11 1/sT. es 

mniSvneloba aiReba informaciis pirdapirsadeniani da telemeqanikuri gadacemisaTvis 

saxifaTo mtyunebis dasaSveb mniSvnelobad. 
utyuarobisa da usafrTxoebis saWiro doneebi miiReba: 

 Warbi (makoreqtirebeli) kodebis gamoyenebiT; 

 Setyobinebebis mravaljeradi gameorebiTa da dagrovebiT; 

 ukukavSiriT (gaqviTviT); 

 mtyunebebisagan daculi aparaturis daxmarebiT kodirebiTa da dekodirebiT. 

 
sapasuxismgeblo informaciis gadacemis dros usafrTxoebis asamaRleblad metad efeqturia Warbi 

kodebis gamoyeneba. aRniSnuli kodebi saSualebas gvaZlevs aRmovaCinoT da gavasworoT kavSiris arxebSi 

warmoSobili Secdomebi. Secdomebis aRmosaCenad aucilebelia d  t+1 pirobis, xolo gasasworeblad - d  

t+1 pirobis Sesruleba, sadac t aris Secdomis jeradoba (koduri sityvis damaxinjebuli Tanrigebis 

raodenoba), xolo d – koduri manZili (Tanrigebis raodenoba, romlebiTac erTmaneTisagan gansxvavdeba ori 

koduri sityva).  

ganvixiloT SemTxveva, romlis drosac kavSiris arxiT gadasacemia oTxi brZaneba; davuSvaT, rom arxSi 

erTi elementaruli signalis damaxinjebis albaToba 10-4-is tolia. ganvixiloT orTanrigiani araWarbi 

kodi:  

                                      A1 =(00, 01, 10, 11). 
  SemoviRoT Semdegi aRniSvnebi: n –kodis sigrZe (Tanrigebis raodenoba); p – koduri sityvis erTi 

Tanrigis damaxinjebis albaToba; P – koduri sityvis sworad miRebis albaToba; PaRm – Secdomis 

aRmoCenis albaToba; Parasw. – arasworad miRebis (Secdomis gamoumJRavneblobis) albaToba. 

  zemoT aRniSnuli oTxi brZanebis kodireba movaxdinoT araWarbi A1 kodis koduri sityvebiT. araWarbi 

kodi ver gamoamJRavnebs Secdomas da misi gamoyenebis SemTxvevaSi  zemoT miTiTebuli albaTobebi 

ganisazRvreba formulebiT: 

P = pn,      PaRmoCen. = 0,    Parasw. = 1- pn. 

    Cvens SemTxvevaSi, rodesac p = 0,9999, n= 2, gvaqvs: 

P =(0,9999)2 = 0,99 980 001; 

Parasw.. = 1- p = 0,00019999 = 2.10-4. 

   Parasw. parametri warmoadgens saxifaTo movlenis – sapasuxismgeblo brZanebis arasworad miRebis 

albaTobas. mis Sesamcireblad minimalurad gavzardoT gamoyenebuli A1 kodis  siWarbe, kerZod masSi 

Semaval TiToeul kodur sityvas davumatoT erTi Tanrigi ise, rom igi Seicavdes luwi raodenobis 

erTianebs; aRniSnuli manipulaciebis Catarebis Semdeg miviRebT Semdeg A2 kods (damatebuli Tanrigebi 

gaxazulia):  

A2 =(000, 011, 101, 110). 
miRebuli A2 kodisaTvis koduri manZili d=2. kodur sityvas vuwodoT luwi (kenti) Tu igi Seicavs 

luwi (kenti) raodenobis erTianebs. A2 kods SeuZlia yvela iseTi Secdomis gamomJRavneba, romelic 

daarRvevs misi koduri sityvebis luwobas. aqedan gamomdinare: P =pn;   PaRmoCen. =  Ck
n (1-p)k pn-k  (yvela 

kentisaTvis k n); Parasw. =  Ck
n (1-p)k pn-k  (yvela luwisaTvis k n). 

    Cveni magaliTisaTvis: 

P =(0,9999)3 = 0,99 970 002 999; 

       PaRmoCen. = C2
3 (1-p)2 p + C3

3 (1-p)3  =3.0,0001 (.0,9999)2 + (0,0001)3 = 0,000 299 940 004; 

Parasw. = C2
3 (1-p)2 p = 3.(0,0001)2 . 0,9999 = 0,000 000 029 997  3.10-8. 

amgvarad, kodis siWarbis minimalurad gazrdis (koduri sityvebisaTvis erTi Tanrigis mimatebis) 

SemTxvevaSic sapasuxismgeblo brZanebis SecdomiT miRebis albaToba TiTqmis oTxi TanrigiT (6666-jer) 

mcirdeba. brZanebis gadacemis utyuaroba (P + PaRmoCen. = 0, 999 999 970 003) xasiaTdeba mZimis Semdeg 

Svidi cxrianiT (nacvlad sami cxrianisa). miuxedavad amisa, Parasw.   3.10-8 sidide yovelTvis ar aris 

misaRebi. ase magaliTad, saxelmwifo standartis Tanaxmad I kategoriis telemeqanikuri kompleqsebis  

kavSiris arxSi brZanebebis transformaciis albaToba ar unda aRematebodes 10-14-s. amis uzrunvelsayofad 

saWiroa ufro maRali siWarbis mqone kodebi gamoviyenoT. aseT kodebs warmoadgens, magaliTad, mudmivi 
woniani kodebi da bergeris kodebi. Secdomebis gamomJRavnebisa da gasworebisaTvis gamoiyeneba hemingis 
kodebi da cikluri kodebi.  

 sapasuxismgeblo informaciis gadacemis utyuarobis amaRlebis efeqturi xerxia Setyobinebebis 
mravaljeradi gameorebisa da dagrovebis meTodi. am SemTxvevaSi araWarbi an Warbi kodis koduri sityvebi 
droSi mimdevrobiT ramdenjerme (savaldebulo ar aris uSualod erTmaneTis mimdevrobiT) gadaicema, 

xolo Semdeg erTmaneTs udardeba miRebuli Setyobinebebi. 

magaliTad, orjer gadavceT A1 kodis koduri sityvebi. aseT SemTxvevaSi miviRebT Semdeg oTx 
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nebadarTul kodur sityvebs (TiToeuli sityvis gameorebiTi nawilebi gaxazulia): 

0000; 0101; 1010; 1111 . 
  am dros ver gamomJRavndeba luwi jeradobis mqone Semdegi ori saxis Secdomebi: 

   Secdomebi, romelTa drosac koduri sityvebis orive nawilSi erTidaigive Tanrigebi damaxinjdeba; 

magaliTad, 00000101 saxis Secdomebi; 

   Secdomebi, romelTa drosac damaxinjda koduri sityvebis oTxive Tanrigi, magaliTad 00001111 
saxis Secdomebi. 

 TiToeuli sityvis orjer gadacemisas: 

Parasw. = 2p2(1-P)2 + (1-p)4. 

  mocemul SemTxvevaSi, Tu p =0,9999, maSin Parasw. = 1,9996.10
-8.  

 kavSiris arxSi sapasuxismgeblo informaciis transformaciis dasaSvebi albaToba aRvniSnoT, rogorc 

PdasaS. maSin aucilebelia Parasw.  PdasaS. pirobis Sesruleba. davuSvaT, rom Tu PdasaS. = 10
-14, 

maSin Cvens magaliTSi zamoT aRniSnuli piroba ar sruldeba. utolobis Sesasruleblad koduri sityvebi 

(romlebic Setyobinebebs warmoadgens) gadacemisas sul mcire oTxjer mainc unda gavimeoroT; aseT 

SemTxvevaSi miiReba Semdegi saxis koduri sityvebi (TiToeuli sityvis gameorebiTi nawilebi gaxazulia): 

00000000, 01010101, 10101010, 11111111. 
TiToeuli sityvis oTxjer gadacemisas: 

 

Parasw. = 2p4(1-P)4 + (1-p)8. 

 mocemul SemTxvevaSi, Tu p =0,9999, maSin Parasw. = 1,9996.10
-16, e.i. Parasw.  PdasaS.  

zogadad, sapasuxismgeblo brZanebebis gameorebaTa k raodenoba ganisazRvreba Semdegi utolobidan: 




n

i

C
1

i
n p(n-i)(1-p)ik  PdasaS. 

sadac, n aris araWarbi kodis Tanrigebis raodenoba, xolo i – mimdinare indeqsi. 

 p-s mcire mniSvnelobis dros SeiZleba davkmayofildeT jamis pirveli SesakrebiT da zemoTmoyvanili 

utoloba iRebs saxes^ 

np(n-1)k(1-p)k  PdasaS. 

naklebi siWarbiT informaciis gadacemisas maRali utyuaroba da usafrTxoeba SeiZleba uzrunvelvyoT, 

Tu telemeqanikur arxSi gamoviyenebT ukukavSirs. aseT SemTxvevaSi mimReb punqtze jer xdeba miRebuli 

brZanebis deSifracia, Semdeg gamomuSavdeba sainformacio Setyobineba (gamoqviTva), romelic ukukavSiriT 

gadaecema mimReb punqts. ganasxvaveben sainformacio da amomxsneli ukukavSiris mqone sistemebs. 
  sainformacio ukukavSirian sistemebSi brZanebis sworad miRebis gadawyvetileba formirdeba gadamcem 

mxareze. ukukavSiris arxiT gadamcem mxares ubrundeba an miRebuli sityva an specialuri sakontrolo 

signalebi. Tu damaxinjeba ar arsebobs, gadamcemi agzavnis miRebuli brZanebis Sesrulebis nebarTvas, 

winaaRmdeg SemTxvevaSi brZaneba ganmeorebiT gadaicema. 

amomxsnel ukukavSirian sistemebSi aseTi gadawyvetilebis miRebis ufleba aqvs mimReb mxares. mimRebi 

mxare Tu daadgens, rom brZaneba sworadaa miRebuli, igi ukukavSiris arxiT amis Sesaxeb dadasturebis 

(gaqviTvis) signals gaugzavnis gadamcem mxares. Secdomis gamomJRavnebisas gadamcem mxares gaegzavneba 

moTxovna brZanebis ganmeorebiT gagzavnis Sesaxeb.     

        

8.9 savele obieqtebTan  SeuRlebis mowyobilobebi 

                                  

            centralizaciis mmarTveli gamoTvliTi kompleqsis  (mgk-is) mowyo-            
         bilobebiT, romlebic ZiriTadad centralur postzea ganTavsebuli, 

imarTeba Semsrulebel obieqtebad (So-ebad) wodebuli savele obieqtebi (isruli 

eleqtroamZravebi, SuqniSnebis naTurebi, sarelso wredebis gadamcemi da mimRebi 

elementebi da a.S.). maT erTmaneTs akavSirebs  SeuRlebis mowyobilobebi, romelTa 

usafrTxod funqcionireba mniSvnelovanwilad gansazRvravs mTlianad mikroprocesoruli 

centralizaciis usafrTxoebas. 

usafrTxo SeuRlebis mowyobilobis struqtura (nax.8.32) Seicavs e.w. aRmdgen 

organos (aRo-s), gamosasvlel mmarTvel gardamqmnelsa (gmg-sa) da Sesasvlel 

sakontrolo gardamqmnels (Ssg-s). 
aRmdgeni aRo organos daniSnulebaa mmarTveli gamoTvliTi mgk kompleqsis yvela an 

umravlesi raodenobis gamosasvleli signalebis Tanxvdenisas gamoimuSaos marTvis 

signalebi; gamosasvleli mmarTveli gmg gardamqmneli axdens eleqtronuli elemntebis 

energetikul SeTanxmebas Semsrulebel So obieqtebTan, agreTve aRmdgeni aRo organos 

elementebis dazianebisas gamoricxavs Semsrulebel obieqtebze zemoqmedebas. mTel rig 

SemTxvevebSi Znelia obieqtebTan SeuRlebis mowyobilobis mmarTveli nawili davyoT 

aRmdgen organodD da gamosasvlel mmarTvel gardamqmnelad. Sesasvleli sakontrolo 

 1 
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Ssg gardamqmneli bloki uzrunvelyofs mmarTveli gamoTvliTi mgk kompleqsisTvis 

Semsrulebeli So obieqtebis mdgomareobis Sesaxeb utyuari signalebis formirebas. 

 

 
                     
                             
                   
 

                                    
 

 

 

                               
 

 
 
 
 

                                  

        sarkinigzo avtomatikisa da telemeqanikis sistemebSi gamoyenebuli obieqteb-             

        Tan SeuRlebis mowyobilobebs waeyeneba Semdegi moTxovnebi: 

 uzrunvelyos eleqtronuli sqemebisa da Semsrulebeli obieqtebis droiTi da 

energetikuli urTierTSeTanxmeba; 

 obieqtTan SeuRlebis mowyobilobis nebismieri elementis mtyunebis dros 

gamoricxos aRniSnuli mowyobilobis gamosasvlelze yalbi signalebis warmoSoba; 

 gaaCndes maRali mdgradoba eleqtromagnituri dabrkolebebisa da zegavlenebisadmi; 

 eqspluataciis mTeli vadis ganmavlobaSi uzrunvelyofili iyos parametrebis 

stabiluroba; 

 gaaCndes maRali teqnologiuroba da dabali Rirebuleba. 

zemoT CamoTvlili moTxovnebis Sesrulebis uzrunvelsayofad gamoiyeneba SeuRlebis 

usafrTxo sqemebis agebis Semdegi ZiriTadi principebi: 

 eleqtronuli elementebis wesivrulobis uwyveti kontroli maTi mdgomareobebis 

perioduli Secvlis xarjze (dinamikuri muSaobis kontrolis principi); 

 marTvis signalebis statikuri damuSaveba (dagroveba); 

 Sesasvleli da gamosasvleli signalebis galvanuri garTva; 

 kvebis wyaroebis uwesivrobebisagan sqemis sixSiruli an amplituduri dacva; 

 sqemebis TviTagznebis gamomwvevi ukukavSirebis ararseboba; 

 dasaSvebze met farglebSi Sesasvleli signalebis parametrebis cvlilebis dros 

saxifaTo mtyunebebisagan amplituduri, polaruli an sixSiruli dacva. 

                                  

         SeuRlebis mowyobilobebi CarTulia mmarTvel gamoTvliT kompleqssa da sa-             

         vele obieqtebs Soris; maTi saSualebiT informacia gadaicema: 

1. mmarTveli gamoTvliTi kompleqsidan - Semsrulebel So obieqtSi; 

2. Semsrulebeli So obieqtidan - mmarTvel gamoTvliT kompleqsSi. 

pirvel SemTxvevaSi SeuRlebis mowyobilobis moqmedebis zogadi principi aseTia: 

mmarTveli gamoTvliTi kompleqsis garkveuli mowyobiloba uSualod zemoqmedebs 

SeuRlebis mowyobilobaze da cvlis misi garkveuli elementis mdgomareobas; es 

ukanaskneli Tavisi Secvlili mdgomareobis Sesabamis zegavlenas axdens savele obieqtze. 

maSasademe, aRniSnuli elementi erTgvari Suamavlis rols asrulebs mmarTvel 

gamoTvliT kompleqssa da savele mowyobilobas Soris, amitom mas pirobiTad 

mediatoruli elementi vuwodoT (laT. Mediator – Suamavali).  

 2 

 3 
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mediatorul elementad eleqtomagnituri reles gamoyenebisas miiReba SeuRlebis 
releuri mowyobilobebi; aseTi mowyobilobebi iyo gamoyenebuli mikroprocesorul 

centralizaciaTa adreul sistemebSi. SeuRlebis releuri mowyobilobebis Rirsebaa is, 

rom eleqtromagnituri dabrkolebebisadmi da gadametZabvebisadmi releebs gaaCnia maRali 

mdgradoba da isini warmoadgens galvanuri garTvis idealur elementebs. naklovanebaa 

reles SezRuduli resursi, profilaqtikuri momsaxurebis saWiroeba da releuri 

xelsawyoebis warmoebis specifikuroba. 

mediatorul elementadac ukontaqto sqemebis gamoyenebisas miiReba SeuRlebis 
eleqtronuli mowyobilobebi. maTi Rirsebebia is, rom ar saWiroeben profilaqtikur 

momsaxurebas, dasamzadeblad ufro teqnologiurebia da ar Seicaven specializebul 

elementebs. samagierod releuri sqemebisagan gansxvavebiT maTi usafrTxoebis 

uzrunvelyofisaTvis ufro rTuli meTodebis gamoyenebaa aucilebeli, rac zrdis 

aRniSnuli mowyobilobebis sirTules. 

SeuRlebis releuri mowyobilobebis sqemebi gamoirCeva simartiviT; isini farTodaa 

gavrcelebuli msoflios sxvadasxva sarkinigzo sadgurebSi danergil mikroprocesorul 

centralizaciebSi. aRniSnulis gamo maT SedarebiT dawvrilebiT ganvixilavT. 

SeuRlebis eleqtronuli mowyobilobebi bolo wlebSi iqna damuSavebuli. miuxedavad 

sakmaod kargi perspeqtivisa, jer kidev ver moxda maTi farTod gavrceleba; amis 

ZiriTadi mizezia maTi sirTule, ris Sesaxebac zemoT gvqonda saubari. amitom Cven 

SemovifarglebiT maTi agebis mxolod zogadi principis ganxilviT. 

SeuRlebis releur mowyobilobebSi mediatorul elementebad farTod  gamoiyeneba 

saimedoobis I klasis eleqtromagnituri impulsuri ИР releebi. aRniSnuli releebis 

CasarTvelad damuSavebulia da farTodaa gavrcelebuli transformatoruli, 
kondensatoruli da optronuli sqemebi. mokled ganvixiloT TiToeuli maTgani.  

                                  

          transformatorul sqemis (nax.8.33) Sesasvlels ewodeba VT tran- 
         zistoris mmarTveli impulsuri signalebi. am dros imuxteba C1 

kondensatori, romlis firfitebze myardeba ИР reles asamoqmedeblad saWiro Zabva 

(nax.8.32,b). sqemis nebismieri elementis dazianeba arRvevs impulsur muSaobas. am dros 

ИР reles gragnilze Zabva ar arsebobs an misi sidide reles Ruzas daSvebis Zabvis 

sidideze naklebia, ris gamoc igi amoirTveba. transformatori dasamzadeblad 

arateqnologiuria, rac warmoadgens mocemuli sqemis nakls. 
 

 

                                      
                                       
                             
                                                              
                                                                               

 

                         

                    

  

                                                                                

 

 

 

                                 

          kondensatorul sqemaSi (nax. 8.34) saimedoobis I klasis reles CasarTavad          

         gamoiyeneba kondensatoruli deSifrator-gammarTveli.  impulsebs Soris 

arsebuli pirveli pauzis dros, rodesac VT1 tranzistori daketilia, VD1 diodis 

Semcveli wrediT imuxteba C1 kondensatori (nax.8.34,b). impulsebis dros C1 

kondensatori gaRebuli VT1 tranzistoris Semcveli wrediT ganimuxteba C2 

kondensatorze, ИР reles muSa gragnilsa da VD1 diodze. Semdgomi pauzis dros C1 

 4 

 5 

+ 

nax. 8.33. releuri SeuRlebis transformatoruli  

         sqema (a) da misi muSaobis diagrama (b). 
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kondensatori daimuxteba, xolo C2 kondensatori ganimuxteba ИР reles muSa 

gragnilze. Reles meore gragnili mierTebulia sayrdeni Zabvis wyaroze. C2 

kondensatorze grovdeba energia. ramdenime impulsis mosvlis Semdeg aRniSnul 

kondensatorSi dagrovili energia sakmarisi gaxdeba ИР reles asamoqmedeblad, e.i. 

mowyobilobaSi grovdeba signalebi amovardnebisa da dabrkolebebisagan dasacavad. ИР 

rele Ruzas mxolod maSin miizidavs, Tu reles orive gragnilSi erTmaneTs daemTxveva 

magnituri nakadebi. impulsuri signalebis Sewyvetis Semdeg C2 kondensatoris 

ganmuxtvis gamo ИР rele SeyovnebiT dauSvebs Ruzas. sqemis nebismieri elementis 

dazianebisas ИР rele amoirTveba. 

 

 

 
                                                    

                                             
 

                                                                                                                                                                

                                                         

       

  
                                         

                          

                                                   

                                                                                                                                                      

 

 

  

 

                                  

          dublirebul sqemaSi (nax.8.35) ИР rele amoqmeddeba ori kompiuteridan           

         mosuli signalebis Tanxvdenis gakontrolebis Semdeg. sqemis x da x  

Sesasvlelebs miewodeba inversiuli signalebi, romlebic marTaven VT1 – VT3 

tranzistorebiT agebul sagasaRebo sqemebs. VT1 da VT3 tranzistorebi dadebiTi da 

uaryofiTi Zabvebis wyaroebs mimdevrobiT aerTeben  Zabvis mamravleblis mqone 

gammarTvelis sqemas, romelic agebulia VD1 – VD6 diodebisa da C1 – C6 

kondensatorebiT. kvebis wyaros Zabva ИР reles Ruzas CamoSvebis Zabvaze naklebi unda 

iyos; amitom, rele Ruzas miizidavs inversiuli x da   signalebis mxolod 

mravaljeradad mosvlis Semdeg, rodesac kondensatorebis damuxtvisa da energiis 

dagrovebis Sedegad mamravlebiani gammarTveli SeZlebs ИР reles asamoqmedeblad 

sakmarisi Zabvis formirebas. Sesasvlelze Tu Sewydeba impulsebis mosvla an sqemis 

romelime elementi imtyunebs, maSin ИР reles muSa gragnilze modebuli Zabva sakmarisi 

ar iqneba Ruzas Sesakaveblad. 

                              

      8.36 naxazze moyvanilia ИР reles CarTvis TviTSemowmebadi sqema, romelSic  

     mowmdeba statikuri signalebis inversiuli Tanxvdena .x da   Sesasvlelebze 

mosuli logikuri signalebi Tu erTmaneTs ar emTxveva, maSin ИР rele amoqmeddeba 

qvemoT moyvanili ori wredidan erT-erTi maTganiT: 

 

1) +U – VT1 – VD1 – BH – VD4 – VT4 – miwa; 
2) +U – VT2 – VD2 – BH – VD3– VT3 – miwa. 

 

 

 

 

 

 6 

 7 

x x 

x 

nax. 8.34. reles CarTvis kondensatoruli sqema (a)  

      da misi muSaobis diagrama (b). 
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VT1 

nax. 8.35. Zabvis kondensatoruli mamravlebiani reles CarTvis sqema. 

 

 

nax. 8.36. statikuri parafazuli signalebiT reles CarTvis 

                 TviTSemowmebadi sqema 
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winaaRmdeg SemTxvevaSi daiketeba VT1 da VT2 an  VT3 da VT4 tranzistorebi, zemoT 

moyvanili wredebidan arc erTi ar iarsebebs da amitom ИР rele amoirTveba. aseTi 

sqemis yvelaze metad albaTuri erTmagi dazianebebi (diodebisa da tranzistorebis 

gawyvetebi da mokled SerTvebi) gamoiwvevs ИР reles amorTvas; magaliTad VT2 

tranzistoris mokled SerTvisas ИР rele daSuntddeba +U – VT2 – VT4 –miwa wrediT, 
xolo VD2 diodis mokled SerTvisas ki aRniSnuli rele daSuntdeba +U – VT2 – VD2 – 

VD1 – VT3 – miwa wrediT. 

                                 

        samarxian sistemebSi gamoyenebul optronul  sqemaSi (nax.8.37) ИР           
        reles CarTva xdeba maJoritaruli elementiT. polarizebuli ИР rele 

amoqmeddeba sami Sesasvlelidan Tundac erT-erTze impulsTa mimdevrobebis sinqronulad 

mosvlis SemTxvevaSi. am SemTxvevaSi impulsebis dros imuxteba C1-C3 kondensatorebi, 

xolo intervalebis dros isini optronuli VD1-VD2  wyvilis gavliT R1 da R2 

rezistorebze ganimuxteba; Suqdiodebze zemomqmedi Zabva tolia kondensatorsa da kvebis 

wyaroze arsebuli Zabvebis jamisa. misi zemoqmedebiT gadairTveba optronul VD1-VD2  

wyvilis fototranzistorebi da polarobis gardamqneliani gammarTvelis (C4,C5 

kondensatorebi da VD6, VD7 diodebi) Sesasvlelze formirdeba dadebiTi polarobis 

impulsuri signalebi. C5 kondensatori agrovebs ИР reles asamoqmedeblad saWiro 

energias. impulsuri signalebi Tu sami Sesasvlelidan mxolod erT-erT maTgans 

miewodeba, maSin Suqdiodebze zemoqmedebs kondensatoris muxtebis Zabva, romelic 

optronuli wyvilis gadasarTvelad saWiro Zabvaze daaxloebiT 2-jer naklebia; amis 

gamo ИР rele ar miizidavs sakuTar Ruzas. analogiuri situacia warmoiSveba sqemis 

nebismieri elementis dazianebis SemTxvevaSic.  

 

                                         
 

                                        

                                                                                                                                     

                                                                   
                                                                                               

                                                                     

                    

                                                                           
                                                                                          

   

                                 

                                  

                   

                   

                  

 

                   

 

                           

 
 

 

                                

         axla ganvixiloT SeuRlebis eleqtronuli mowyobilobebis agebis zog-         
       adi principi. aseT SemTxvevaSi savele obieqtis CasarTvelad SeiZleba 

gamiyenebuli iqnas cvlad denad mudmivi denis boguri gardamqmneli, romlis sqema 8.38 
naxazzea moyvanili. boguri gardamqmneli imarTeba ori parafazuli impulsuri x1 da x2 

mimdevrobebiT. x1=1 signalis zemoqmedebiT gaiReba gs1, gs4 gasaRebebi da Semsrulebeli 

So obieqtis wredSi gadis erT-erTi polarobis deni; x2=1 signalis zemoqmedebiT 

gaiReba gs2, gs3 gasaRebebi da Semsrulebeli So obieqtis wredSi gadis Sebrunebuli  

polarobis deni; Semsrulebeli So obieqti yalbad ar amoqmeddeba, vinaidan gasaRebebis 

 9 

 8 

nax. 8.37  maJoritaruli elementis sqema 
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garRvevisas muSa wredSi gadis mudmivi deni, romelic ver cvlis Semsrulebeli 

obieqtis mdgomareobas.  

 

 

                                              

 

                            
 

 

 

 

                                         

 

                                               

 

   

 

Semsrulebeli So obieqti Tu muSaobs rogorc cvlad, iseve mudmiv denze, maSin 

gardamqmnelis SemadgenlobaSi unda Sediodes galavnuri garTvis elementi, kerZod 

transformatori (nax.8.39); es ukanaskneli gankuTvnilia SeuRlebis elementis dazianebis 

dros arsebuli mudmivi denisagan Semsrulebeli obieqtis amoqmedebis gamosaricxavad. 
 

                   
                                                  

                                                                                                                             
 

                                                     

                                                                                    

                  
 

 

 

 

                                                                      

                                   

 

 

                                    

                                              

 

                                                        

 

                   

 

 

 

 

 
   

 

axla ganvixiloT Semsrulebeli So obieqtidan  mmarTvel gamoTvliT kompleqsSi 

informaciis Setanis SemTxveva; es, rogorc 8.40 naxazzea naCvenebi,  SeiZleba moxdes 

reles kontaqtiT an optroniT. orive SemTxvevaSi cvladis mniSvneloba aisaxeba 

mmarTveli gamoTvliTi kompleqsis A da B Sesasvlelebze mosuli  parafazuli TT da 

T T mimderobebiT. Uwesivrobis droa irRveva parafazuloba an A da B Sesasvlelebze 

So 
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nax. 8.39. Semsrulebeli So obieqtis CarTva transformatoruli 

        galvanuri garTvis sqemis gamoyenebiT   
 

 

                  

 

 

nax. 8.38. cvlad denad mudmivi denis boguri gardamqmnelis sqema 
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mosuli signalebis impulsuroba; amas afiqsirebs mmarTveli gamoTvliTi kompleqsis 

aparaturuli an programuli saSualebebi. 
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          zemoT ganxiluli principi gamoiyeneba sarelso wredebTan mikroprocesor-          
          ruli centralizaciis dakavSirebis sqemaSi (nax.8.41). mikroprocesoriT 

marTuli ZiriTadi gamosasvleli gr registrebis mier xdeba urTierTinversiuli 

impulsuri taqturi T da T  signalebis formireba. es ukanasknelebi saliandago ПР 

releTa kontaqtebiT zemoqmedebs T da T  eqosignalebis maformirebel 01 da 02 
optronebze; aRniSnuli eqosignalebi miewodeba Sesasvlel Sr registrebs. dakavebuli 

sarelso wredebis dros eqosignalebis fazebi sawinaaRmdego fazebiT icvleba.  

SuqniSnis naTurebis marTvis usafrTxo sqemaSi (nax.8.42) nT naTuris CarTvis wredi 

komutirdeba VS tiristoris daxmarebiT; am ukanasknelis bazuri sqema optronis 

fototranziostoris mimdevrobiTaa CarTuli; optronis Suqdiods marTavs И 

koniunqtoris gamosasvlelidan mosuli signali; es ukanaskneli ki formirdeba 

periferiuli paraleluri ppa (ZiriTadi da sarezervo) adapteridan mosuli signaliT, 

romelic miewodeba zemoT aRniSnuli koniunqtoris Sesasvlels. adapterebis registrebs 

informacias awodebs (ZiriTadi da sarezervo) mp mikroprocesorebi. SesaZlebelia 

milakis naTebis reJimis individualuri mdore regulireba; es miiRweva specialuri D 

da  blokebis daxmarebiT tiristoris marTvisas wakveTis reJimis cvlilebiT. 

sakontrolo wredi Sedgeba sakontrolo kt transformatorisa da zRurbuli T 

elementisagan;  naTuris naTebisa da mTlianobis dros zRurbluri elementiT 

formirdeba signali, romelic miewodeba periferiuli paraleluri ppa adapteris 

Sesasvlelebs. 
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nax. 8.40. mmarTvel gamoTvliT kompleqsSi (mgk-Si) informaciis Setana: 

        A     a) reles kontaqtiT, (b) optroniT   
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         SuqniSnis naTurebis marTvis usafrTxo sqemaSi (nax.8.42) nT naTuris           
         CarTvis wredi komutirdeba VS tiristoris daxmarebiT; am ukanasknelis 

bazuri sqema optronis fototranziostoris mimdevrobiTaa CarTuli; optronis 

Suqdiods marTavs И koniunqtoris gamosasvlelidan mosuli signali; es ukanaskneli ki 

formirdeba periferiuli paraleluri ppa (ZiriTadi da sarezervo) adapteridan 

mosuli signaliT, romelic miewodeba zemoT aRniSnuli koniunqtoris Sesasvlels. 

adapterebis registrebs informacias awodebs (ZiriTadi da sarezervo) mp 

mikroprocesorebi. SesaZlebelia milakis naTebis reJimis individualuri mdore 

regulireba; es miiRweva specialuri D da  blokebis daxmarebiT tiristoris marTvisas 

wakveTis reJimis cvlilebiT. sakontrolo wredi Sedgeba sakontrolo kt 

transformatorisa da zRurbluri T elementisagan;  naTuris naTebisa da mTlianobis 

dros zRurbluri elementiT formirdeba signali, romelic miewodeba periferiuli 

paraleluri ppa adapteris Sesasvlelebs. 

 

 

 

 

8.10 msoflios mowinave qveynebSi damuSavebuli 

mikroprocesoruli centralizaciebis           

  mokle mimoxilva 

 

                              

                       msoflios sarkinigzo sadgurebSi mikroprocesoruli centralizaciebi sad-                          

                      gurebSi XX saukunis 70-iani wlebis meore naxevarSi gamoCnda. kerZod, pir- 

velma mikroprocesorulma centralizaciam funqcionireba 1978 wels daiwyo Sveciis 

rkinigzaze arsebul geteborgis sadgurSi. SemdgomSi mikroprocesorul centralizaci- 

12 
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nax. 8.41.  sarelso wredebTan mmarTveli gamoTvliTi kompleqsis dakavSirebis sqema 
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aTa sistemebis danergva daiwyo msoflios sxvadasxva qveynebSi. ganvlil periodSi 

damuSavebuli ZiriTadi mikroprocesoruli centralizaciebis CamonaTvali 8.5 cxrilSia 
[37] moyvanili. mokled ganvixiloT am cxrilSi moyvanili zogierTi sistemebis agebis 

principebi. 

 

 
                                     
                                       

                                                         

   

 
                                                                      
 

 

 

 
                                                                  
                                                               

                          

 

 

 

 

 
             
                

 
                 
        
                                                    
                                                          
                                         
  
 

 

 

                              

                         Sveduri firma Ericsson-ma IZS-750 saxelwodebis mikroprocesoruli                        

                       centralizacia daamuSava da geterborgis sadgurSi danerga 1978 wels. am 

firmam momdevno sistemebis (magaliTad, mTlianad eleqtronuli Ericsson 850 sistemis), 

asagebad gamoiyena ori diversitetuli programis mqone erTarxiani kvaziusafrTxo 

struqtura. analogiuri struqtura daedo safuZvlad daniuri DSI firmis mier 

damuSavebul JZSD-770 saxis mikroprocesorul centralizacias.  

zemoT aRniSnuli sistemebi testuri perioduli kontrolis mqone erTwamian 

sistemur ciklSi muSaobs. maT usafrTxoebas gansazRvravs damoukidebeli programebis 
diversitetis xarisxi; kerZod, aRniSnul programebs erTmaneTisagan damoukideblad 

amuSavebs ori sxvadasxva brigada. rac ufro metad gansxvavebul meTodebs iyeneben 

aRniSnuli brigadebi programebis Sesadgenad, miT ufro maRalia diversitetis xarisxi 

da Sesabamisad – damuSavebuli sistemebis usafrTxoeba.  

sistemebSi arsebul orive saprogramo arxSi Semavali monacemebi Seitaneba 

sainformacio diversitetis meTodiT. saimedoobis asamaRleblad msxvil sadgurebSi 

cxeli rezervis reJimSi gamoiyeneba meore kompiuteri, romelic ZiriTad kompiuterTan 

erTad muSaobs. 

 2 

nax. 8.42. SuqniSnis naTu- 
   rebis CarTvis sqema   
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zemoTaRniSnuli saxis centralizaciebi dReisaTvis msoflios sxvadasxva qveynis 100-
ze met sadgurSi warmatebiT funqcionirebs. maTi saeqspluatacio gamocdebis Sedegebi 

gviCvenebs, rom sistemaSi momxdari Secdomebis mizezebi SeiZleba iyos:  

 daprogramebisas daSvebuli Secdomebi; 

 specifikaciaTa araswori an urTierTsapirispiro moTxovnebi; 

 monacemebSi arsebuli Secdomebi. 

zemoT CamoTvlili mizezebidan TiToeulis warmoSoba TanabaralbaTuria. yvela 

SesaZlo Secdomis TiTqmis naxevris gamomJRavneba diversitetis SemweobiTaa SesaZlebeli.  

 
     kavSiris arxebSi garkveuli d raodenobis mtyunebis erTdroulad moxdenas d-mtyuneba ewodeba.   
d-mtyunebis warmoSobisas arxebSi erTnairi gamosasvleli Sedegebi generirdeba. Amis gamosaricxavad 

arxebis agebisas gamoiyeneba diversitetis meTodi, (ingl. diversity – sxvadasxvagvaroba, 

nairgvarovnoba), romelsac zogjer sxvadasxvagvarobis meTodsac uwodeben. diversitetuli arxebi erTsa 
da imave funqciebs asrulebs (gaaCniaT erTnairi specifikaciebi, magram aRniSnuli funqciebi realizdeba 

damprogramebelTa sxvadasxva brigadebis mier damoukideblad damuSavebuli da erTmaneTisagan 

gansxvavebuli programebiT. aseT SemTxvevaSi mravalarxiani sistema iZens axal Tvisebebs. daproeqtebis 

Secdomebi ukve ar vrceldeba arxebis aparaturaTa yvela egzemplarisaTvis da maTi aRmoCena 

SesaZlebelia kontrolis saSualebebiT.        

 

 

 

 

                                    

                                    
 

 

                                         

                          
     
                                

 

 

   
 

                                           
  

 

                           

 
                       
 

 

                       

 

 

 

 

 

 

 

 

 

 

                
                   

 

 

  

nax. 8.43. JZN-850 sistemis mikroprocesoruli   

  centralizaciis struqturuli sqema (Svecia) 
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                          Sveduri firma Ericsson-is mier damuSavebuli JZN saxis centraliza-                         

                       cias aqvs sami donis mqone ierarqiuli struqtura (nax.8.43). brZanebebisa 
da monacemebis Setanis marTvis, agreTve monacemebis asaxvis funqciebs asrulebs mis 

zeda doneze arsebuli ZiriTadi da sarezervi eleqtronuli gamomTvleli manqanebi; 

isini naxazze Sesabamisad egm Z da egm r abreviaturebiTaa aRniSnuli. centralizaciis 

ZiriTad funqciebs asrulebs meore doneze ganTavsebuli ZiriTadi da sarezervo 

gamoTvliTi gk Z da gk r kompleqsebi. qveda done Sedgeba k koncentratorebisagen; 

isini monacemebis gadacemis mgm da SeuRlebis Sm mowyobilobebis saSualebiT 

erTmaneTTan aerTebs gamoTvliT kompleqsebsa da savele mowyobilobebs.  

sistemis usafrTxo da saimedo funqcionirebisaTvis gamoiyeneba Semdegi xerxebi. 

TiToeuli gamoTvliTi kompleqsi Sedgeba ori damoukidebeli arxisagan, romlebSic 

informaciis kodireba da damuSaveba erTmaneTisagan gansxvavebuli algoriTmebiT xdeba. 

Sasualedo monacemebi da algoriTmebis saboloo Sedegebi erTmaneTs udardeba 

aparaturuli saSualebebis daxmarebiT. TiToeul arxSi gamoyenebuli programebi 

erTmaneTisagan gansxvavdeba da isini damuSavebulia damprogramebelTa sxvadasxva 

jgufebis mier. sistemis muSaobis procesi cikluri pincipiTaa agebuli (ciklis 

xangrZlivoba 0,6 wamis tolia). TiToeuli ciklis ganmavlobaSi xdeba gamoTvliTi 

kompleqsis testireba. Secdomebis aRmoCenis dros gadamrTveli mowyobiloba uwesivro 

gamoTvliT gk kompleqsss gamorTavs da CarTavs sarezervo kompleqss. centralizaciis 

aparatura karadebSia ganTavsebuli.  

 

 

                      
 

          

                               

                    

 

                                     

                                    
                                     

                                               

 

                     

 

 
daniuri DSI firmis mier damuSavebuli JZSD-770 sistema mraval qveyanaSia 

danergili. misi struqturuli sqema 8.44naxazzea naCvenebi. zemoT ganxiluli sistemis 

msgavsad, masac gaaCnia dublirebuli programebis mqone erTarxiani stuqtura. sistemis 

sabaziso varianti SeiZleba Seicavdes Semdeg kvanZebs: 

   sadguris morigis samuSao adgilis mikro-eleqtronul gamomTvlel manqanas 

(SemoklebiT - sa.mk.egm-s); 

 mn monitors; 

 kl klaviaturas; 

 centralur cp procesors (aradublirebul mikroeleqtronul gamomTvlel 

manqanas); 

 sadguris garkveuli raionisaTvis gankuTvnil k koncentratorebs (raionul 

mikroeleqtronul gamomTvlel manqanebs), romlebic ganTavsebulia centralur postsa 

da uSualod savele obieqtebTan.  

 

 

 3 

nax. 8.44.  JZSD-770 sistemis mikro-  

     procesoruli centralizaciis  

     struqturuli sqema (dania) 
      

              
 

 

                  

 

 

sa. mk. egm sa. mk. egm 
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 cxrili 8.5.  1978-2003 wlebSi damuSavebuli mikroprocesoruli centralizaciebis CamonaTvali 
qveyana firma sistemis sa-  

xelwodeba 

danergvis 

weli 

danergvis  

sadguri 

usafrTxo 

struqtura 

 

Svecia 

 

Ericson 

 

JZN-850 

 

1978 

geteborgi, 

holsbergi 

dublireba; 

diversiteti 

 

 

safrangeTi 

 

Alsthom 

 

PAI 

1980 

1983 

sen-klu, 

lioni 

 

aparaturis dublireba 

 

aSS 

 

GRS 

 

VPI 

 

1980 

niu-iorki 

(centraluri) 

programebis 

dublireba 

 

 

dania 

 

DSI 

 

JZSD-770 

 

1982 

 

herningi 

diversitetuli 

programebi 

 

 

Svecia 

ABB Signal     

Adtranz 

Bombardier 

Transportation 

Ebilok -750; 

Ebilok -850; 

Ebilok -950; 

 

1984 

 

Svecia, espaneTi 

 

dublireba; 

diversiteti 

 

iaponia 

 

JNR 

SMILE;      

  Micro- 

smile 

 

 

1985 

 

higasi-kanagava 

 

maJoriotaruli 

 

didi britaneTi 

 

GEC 

 

 

 

Westing house 

 

SSI 

 

 

 

WEST-RACE 

 

 

1985 

 

 

_ 

 

limingtoni, spa 

 

 

_ 

 

 

 

maJoritaruli; 

 

 

diversitetuli 

programebi 

 

 

 

 

 

 

 

 

 

germania 

 

Siemens 

 

 

 

 

Siemens 

 

 

 

 

Alcatel 

SEL AG 

 

 

 

AEG 

 

 

SIMIS; 

SIMIS-W; 

SIMIS IS; 

 

 

EIS 

EIS-Rigio 

SIOCAS 

 

 

ESTWL90 

 

 

 

 

LOGISIRE 

 

1986 

 

1988 

 

 

1989 

 

 

 

1989 

1994 

 

 

 

_ 

 

mainis 

frankfurti; 

hokenhaim; 

 

 

Mmurandi 

hanoveri 

 

 

noifarni; 

luqsemburgi 

(centraluri) 

 

 

diburgi 

 

dublirebuli; 

maJoritaruli 

 

 

 

dublirebuli 

maJoritaruli 

 

 

maJoritaruli 

 

 

 

 

aparaturis dublireba 

 

avstria 

 

Alkatel 

 

ELECTRA 

 

1989 

 

noimark-kalhami 

maJoritaruli; 

diversitetuli 

programebi 

 

bulgareTi 

 

 

BHBTY 

 

- 

 

1990 

 

brigadiri 

 

aparaturis dublireba 

 

 

 

 

 

 

 

 

ruseTi 

ABB Signal 

Adtranz 

Bombardier 

Transportation 

 

 

ГТСС, 

Радиоавионика 

 

 

ПГУПС 

 

 

 

ГТСС-

СПбЭТЗ 

 

Ebilok -950; 

 

 

 

 

ЭЦE; ЭЦЕМ 

 

 

 

ЭЦ-МПК 

 

 

 

МПЦ2 

 

 

 

 

 

2000 

 

 

 

 

2001 

 

 

 

2001 

 

 

 

2003 

 

 

 

 

 

kalaSnikovo 

 

 

 

 

axali petergofi 

 

 

pikalevo; koli 

 

 

 

Soseinaia 

 

 

 

dublireba;    

diversiteti. 

 

 

 

maJoritaruli; 

 

 

_ 

 

 

 

maJoritaruli 
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sistemis usafrTxod funqcionirebisaTvis erTsa da imave procesorSi nebismieri 

algoriTmi ori sxvadasxva programis daxmarebiT droSi Tanamimdevrulad realizdeba da 

maTi saSualebiT miRebuli Sedegebi erTmaneTs udardeba.  

monacemebi centralur procesorsa da koncentratorebs Soris spilenZis salteebiT 

telegramebis saxiT gadaecema, xolo informacia kodirdeba Warbi kodebiT. sistemis 

muSaobis ciklis xangrZlivoba 1 wamis tolia. savele obieqtebi uSualod imarTeba 

releuri blokebiT.  

                               

                         Sveduri firma ABB Signal Adtranz-is mier damuSavebuli  ABB Signal                          

                       Adtranz-is mier damuSavebuli Ebilock tipis mikroprocesoruli 

centralizacia danergilia Sveciis, daniis, norvegiis, fineTis, espaneTis, poloneTis, 

ruseTisa da litvis mraval sarkinigzo sadgurSi. aRniSnuli sistemis Ebilock-750, 

850,950 saxelwodebis modifikaciebis SeqmnaSi garda zemoTaRniSnuli firmisa 

monawileobdnen firmebi Bombardier Transportation, AdTranz. 

bolo periodSi Svedurma firmam Vossloh Sistem Techhik daamuSava ALISTER 

saxelwodebis axali kompiuteruli centralizacia. Ebilock tipis centralizaciisagan 

gansxvavebiT masSi gamoyenebulia specializebul aparaturul (SIMIS, SELMIS) 

saSualebebSi gamoyenebuli axali kompiuteruli platforma. evropuli (CENELES) 

normebis mier moTxovnili dasakmayofileblad aucilebeli usafrTxoebis SIL4 (Safeti 

Integrite Levid) donis dasakmayofileblad samrewvelo komponentebis gamoyenebisas 

dammuSaveblebma diversitetis principi gamoiyenes rogorc programuli, aseve 

aparaturuli uzrunvelyofis damuSavebisas.  
 

 

                  
       
        
           

                                                                                     
                                                                                               

                                                                                      
                                                                                                       
 

 

 

 

                                                                       

 

 

 

 

ALISTER saxelwodebis mikroprocesoruli eleqtruli centralizaciis 

struqturuli sqema 8.45 naxazzea moyvanili. rogorc aRniSnuli naxazidan Cans, 

sistemis birTvs Seadgens ori, kerZod A da B arxi; maT gaaCnia gansxvavebuli 

aparaturuli da programuli agebuleba; A arxi warmoadgens Intel 80186 
mikroprocesoris bazaze agebul daprogramebad logikur kontrolers, xolo B arxi – 

Motorola 68040 mikroprocesoris bazaze agebul kontrolers. programuli 

uzrunvelyofis diversiteti miRweulia gansxvavebuli operaciuli sistemebisa da 

sainstrumento saSualebebis gamoyenebis saSualebiT.  

savele obieqtebis marTvis M modulebi orarxianebia da maRali xarisxis integraciis 

mqone sqemebis gamoyenebiTaa agebuli; modulis mtyunebis albaTobaa 10-12, rac 

akmayofilebs SIL4 moTxovnebs. A, B blokebsa da M modulebs Soris saWiro kavSirebis 

uzrunvelyofisaTvis boWkovan-optikuri kabelebia gamoyenebuli. am doneze diversiteti 

uzrunvelyofilia monacemTa gansxvavebuli standartebiT momuSave dublirebuli 

sakteebis gamoyenebiT. M modulebi SeiZleba ganTavsdes uSualod savele obieqtebis 

 4 

A B 

M M M M 

sadguris morigis 
avtomatizebuli 
samuSao adgili  

nax. 8.45.  ALISTER sistemis mikro-  

     procesoruli centralizaciis  

     struqturuli sqema (Svecia) 
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gverdiT, magram SesaZlebelia aRniSnuli obieqtebidan 3 kilometramde manZiliT maTi 

daSorebac. isini ganTavsdeba SuqniSnis karadebSi da normalurad muSaobs -400  +070 C 

temperaturul diapazonSi.  

                              

                         germaniaSi mikroprocesoruli centralizaciebis damuSavebiTaa daka-                          

           vebuli cnobili firmebi Siemens, Alcatel SEl AG,  AEG, da braunSveigis 
teqnikuri universiteti, xolo avstriaSi analogiuri saqmianobiTaa dakavebuli firma  

Alcatel-i. 

firma Simens warmoadgens liders signalizaciis, centralizaciisa da blokirebis 

saSualebaTa damuSavebis sferoSi. 1980 wliodan dawyebuli man usafrTxo 

mikroprocesoruli SIMIS blokis bazaze (ix. nax. 8.6) daamuSava mikroprocesoruli 

centralizaciaTa mTeli seria. es sistemebi mraval qveyanaSia danergili da isini 

akmayofilebs usafrTxoebisa da saimedoobis yvelaze maRal moTxovnebs.  

SIMIS blokSi gamoiyeneba sinqronulad da sinfazurad momuSave ori damoukidebeli 

kompiuteruli arxi; maTSi gamoiyeneba TiTo-TiTo programa da miRebuli Sedegebs 

sakontrolo Lohman elementebi  erTmaneTs udarebs “oridan ori” principis 

gamoyenebiT. aseT safuZvelzea agebuli firma Siemens-is mier damuSavebuli EIS tipis 

mikroprocesoruli centralizacia, romelic msxvili sadgurebisaTvisaa gankuTvnili. igi 

1989 wlidan funqcionirebs murnaus sarkinigzo sadgurSi. mcired momqmedi 

sadgurebisaTvis aRniSnuli firmis mier damuSavebuli iqna EIS Regio saxis sistema, 

romelic kapitaluri da saeqspluatacio danaxarjebis Semcirebis saSualebas iZleva.  
    
    
            
           
            
 

    
   

                                                                             
                      

               

                                                          

                                            
 

 

    
             

                                              

 

     
    
 
          

                     

 

      

        
 

 

 

              
 

 

 

 

 5 

EAM EAM EAM EAM 

sadguris morigis 
avtomatizirebuli 
samuSao adgili  

avt.salok.signa-  
 lizaciisken 
    
 

BA 

MEM LZB-R 

SM SM 

              

releur ec-sken 
 

1 
 

2 
 

3 
 

4 
 

interfeisi savele obieqtebTan 
 

savele mowyobilobebi 
 

nax. 8.46.  ESTWL90 sistemis   

  mikroprocesoruli centra-  

  lizaciis struqturuli  

     sqema (germania) 
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specialur SemTxvevebSi (rkinigzebis regionalur ubnebze, sawarmoo rkinigzebze, 

sarkinigzo gadasasvlelebze, satvirTo ezoebSi) gamosayeneblad firma Siemens-mis mier 

damuSavebuli iqna sistema SICAS (Simens Computer Aided Signalling). 

Alcatel SEl AG firmis mier damuSavebuli ESTWL90 tipis mikroprocesoruli 

centralizacia 1989 wels pirvelad dainerga noifarnis sarkinigzo sadgurSi. 

dReisaTvis aRniSnuli sistema msoflios rkinigzebis 100-ze met sadgurSia danergili. 

isini yvelaze metad gavrcelda germaniis, espaneTisa da portugaliis rkinigzebze. 

yvelaze msxvili aseTi sistema 930 obieqtis samarTavad 1994 wels iqna danergili 

luqsemburg-centraluris rkinigzis sadgurze. 
ESTWL90 sistemis struqtura Sedgeba oTxi donisagan (nax.8.46). pirvel doneze 

ganTavsebulia sadguris morigis avtomatizebuli samuSao morig.asa adgili; mis 

SemadgenlobaSi Sedis sadguris gegmis mimoxilviTi da detaluri gamosaxulebebisaTvis 

gankuTvnili ori monitori, diagnostirebisa da uwesivrobebis gamosatanad gankuTvnili 

monitori, printeri da klaviatura. Setyobinebisa da informaciis Setanis MEM moduli 

(meore done) amowmebs operatoris mier Setanili brZanebis siswores da sintaqsiss. 

garda amisa, igi amuSavebs usafrTxoebis uzrunvelyofis SM modulidan miRebul 

signalebs da miRebul Sedegebs gadaawodebs sadguris morigis avtomatizebuli samuSao 

adgilis dones. BA blokis daxmarebiT xdeba releur eleqtrul centralizaciasTan, 

xolo LZB-K blokiT – avtomatur salokomotivo centralizaciasTan SeuRleba. 

usafrTxoebis uzrunvelyofis mesame doneze mowmdeba centralizaciis obieqtebs Soris 

arsebuli yvela urTierTdamokidebuleba. TiToeuli SM moduli uzrunvelyofs 

sadguris garkveuli raionis funqcionirebas. Semsrulebel doneze gamoiyeneba 

elementebis marTvis EAM elementebi da savele mowyobilobebTan damakavSirebeli 

paraleluri interfeisebi. EAM elementebis saSualebiT SeiZleba imarTebodes 6,5 km-
mde daSorebuli obieqtebi.  

 

 

                                        
 

                                        
 

 

 

                                                 
 

 

 

 

 

 

                                        
 

 

   
   
 
 

  

MEM, SM da EAM modulebi agebulia saxifaTo mtyunebebis armqone 

mikroprocesoruli mmarTveli gamomTvleli SELMIS kompleqsis bazaze (nax.8.47); misi 
Semadgeneli nawilebia: 

1 – monacemebis mimdevrobiTi Setanis mowyobiloba; 

2 – manawilebeli mowyobiloba; 

3, 4, 5 – mikroeleqtronuli gamomTvleli manqanebi; 

nax.8.47. usafrTxo SELMIS   

    modulis struqturuli  

       sqema (germania)            

1 

2 

3 4 5 

6 7 

8 
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6 – gadamrTvelis marTvis bloki; 

7 – gadamrTveli; 

8 – monacemebis mimdevrobiTi gamotanis mowyobiloba. 

aRniSnuli kompleqsis usafrTxod funqcionireba miiRweva erTmaneTisagan 

damoukidebel 3, 4, 5 – mikroeleqtronul gamomTvlel manqanebSi informaciis 

mravaljeradi damuSavebisa da Sesasvleli, sakontrolo, saSualedo da gamosasvleli 

monacemebis urTierTSedarebis meSveobiT; aRniSnul Sedarebas anxorcielebs zemoT 

miTiTebuli mikroeleqtronuli gamomTvleli manqanebi. Sedegebis Sedarebis realizebisas 

gamoyenebulia “3-idan 2” saxis maJoritaruli principi. monacemebis Seusabasmobis 

aRmoCenisas uzrunvelyofilia mikroeleqtronuli manqanidan periferiuli 

mowyobilobebis usafrTxo ganrTva.      

ESTWL90 sistemis Semdgomi ganviTarebis Sedegad globaluri gamoyenebisaTvis firma 

Siemens-mis mier damuSavebuli iqna mtyunebausafrTxo SIMIS W sistema, romelic 

moduluri principiTaa agebuli. aRniSnuli principi gulisxmobs centralizaciis 

warmodgenas calkeuli elementebis (obieqtebis) saxiT; obieqtebis erTmaneTTan mierTeba 

xdeba savele mowyobilobaTa topologiis Sesabamisad. aseTi midgoma erTmaneTisagan 

mniSvnelovnad gansxvavebuli tipis centralizaciebis agebis saSualebas gvaZlevs, 

romlebic SeiZleba gamoviyenoT rogorc mcire saSualedo, aseve msxvil (2000-mde 
elementis Semcvel) sakvanZo sadgurebSi.  

SIMIS W sistemis arqiteqtura 8.48 naxazzea naCvenebi. rogorc naxazidan Cans, igi 
iyofa erTmaneTTan standartizirebuli interfeisebis saSualebiT dakavSirebuli 

funqcionaluri doneebisagan. informacia gadaicema ori sxvadasxva sistemuri Warbi 

PROFIBIS da  IL-BUS  saltiT. monacemebis gadacemisas usafrTxoebis uzrunvelsayofad 

moxdenilia hemingis mixedviT kodireba; kodebs Soris manZili 5-is tolia. yvela 

kompiuteri, romelTa saSualebiTac xdeba usafrTxoebasTan dakavSirebuli informaciis 

damuSaveba,“3-dan 2 SIMIS” principis gamoyenebiTaa daproeqtebuli. SIMIS W sistemis 

mikroprocesoruli centralizacia germaniis, avstriis, Sveicariisa da sxva qveynebis 

100-ze met sadgurSia danergili. marSrutuli damokidebulebebis mqone SIMIS IS 

modifikaciis mikroprocesoruli centralizacia mcire da saSualo sadgurebisaTvisaa 
gankuTvnili.  

                              

                           iaponiaSi  firma JNR-am daamuSava da 1985 wels sadgur higasi- 

         -kanagavaSi danerga SMILE (Safe Microprocessor Sistem for Interlocking Equipment) 
sistemis mikroprocesoruli centralizacia. masSi gamoyenebulia cvladi maJorirebis 

mqone samarxiani struqtura, romelsac gaaCnia muSaobisadmi mzadyofnis maRali done. 

procesorebi taqtebis saerTo generatoris meSveobiT sinqronulad muSaobs. 

TviTkontrolirebadi (fail safe tipis) aparaturuli komparatori Sida magistralebze 

arsebul potencialebs wyvil-wyvilad adarebs erTmaneTs. erTdroulad kontroli 

xorcieldeba programuli mTvlelis daxmarebiTac. mcire sadgurebisaTvis damuSavebulia 

orarxiani Micro SMILE saxelwodebis modifikacia, romelsac gaaCnia aparaturuli 

TviTkontrolirebadi komparatori da cxeli rezervi. 

SMILE  sistemis sqema 8.49 naxazzea moyvanili. igi Seicavs cenralizaciisa da 

blokirebis funqciebis Semsrulebel usafrTxo mikroprocesorul FSM qvesistemebs. 

igi Intel 8085 tipis mikroprocesorebis gamoyenebiTaa agebuli sammagi darezervebis 

principis (ix. nax. 8.19) gamoyenebiT. aRniSnuli qvesistemebiT imarTeba savele ESD 

obieqtebi. sistema Seicavs mikroprocesorebis gamoyenebiT agebul:^ 

 informaciis winaswari damuSavebis PPM kvanZs; 

 sadguris muSaobis dagegmvis SPM kvanZs;  

 matareblebis moZraobis makontrolebel CTS kvanZs; 

 FSM qvesistemebis SeuRlebis IFM  kvanZs. 
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Ggarda zemoTaRniSnuli kvanZebisa, sistemis stuqturaSi arsebobs: 

 saerTo CM mexsiereba; 

 operatoris OC pulti; 

 matareblis moZraobis kontrolis TMT terminali; 

 telemarTvis RMT terminali. 

mikroprocesoruli kvanZebi informaciis gasacvlellad da operaciaTa Sesrulebis 

Sesamowmeblad iyenebs dublirebul SB saltes; am ukanasknelTan dasaSvebia 16-mde 
mikroprocesoruli kvanZis mierTeba. operatoris kavSiris terminalebsa da 

centralizaciis postze informaciis damuSavebis kompleqss Soris informaciis 

cirkulirebisaTvis damuSavebulia adgilobrivi sainformacio SN qseli; igi iyenebs 

boWkovan optikuri kavSiris Sleifur xazebs. SN qselTan 128-mde terminalis mierTebaa 

SesaZlebeli. daSorebuli yelebis mqone msxvil sadgurebSi SMILE  sistemis dayenebisas 

gaTvaliswinebulia SN qselTan misaerTebeli damatebiTi FSM qvesistemebi. sistemis 

mwarmoeblurobis maCveneblebi aseTia: 2000 - marSrutebi, 255 - signalebi, isrebi da 

sarelso wredebi.  

 

 

adamianur- 
-samanqano 
interfeisi  

diagnostika, 
momsaxureba  

kavSirgabmulo- 
bis interfeisi 

  

centralizaciis 
da interfeisis 
 m o d u l i                                       

  

Kkonfiguraciis 
 m a r T v i s 
  m o d u l i                                       

  

operaciuli garemos centralizebuli 
    m a r T v i s    d o n e 
 
bis interfeisi 

  

centraluri sadispetCero 
   kontroli da marTva 
 
bis interfeisi 

  

signalizaciisa da marTvis procedurebis done 
 
    m a r T v i s    d o n e 
 
bis interfeisi 

  

adgilobrivi sadispetCero 
     
 
bis interfeisi 

  

kontroli da marTva 
     
 
bis interfeisi 

  

salte   PROFIBUS       
     
 
bis interfeisi 

  

raionuli marTvis 
  m o d u l i 

  

raionuli marTvis 
  m o d u l i 

  

raionuli marTvis 
  m o d u l i 

  

salte  IL-BUS 
     
 
bis interfeisi 

  

nax. 8.48. SIMIS W sistemis mikroprocesoruli centralizaciis arqiteqtura (germania) 
   

  centralizaciis arqiteqtura (germania) 
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          avstriulma firma Alcatel Austria-m daamuSava ELECTRA saxelwod- 

         ebis mikroprocesoruli centralizacia; sistemas gaaCnia programuli 

diversitetis mqone orarxiani struqtura. procesorebs, romelTa saSualebiTac xdeba 

logikur damokidebulebaTa realizeba da usafrTxoebis uzrunvelyofa, gaaCnia 

samarxiani struqtura; maTSi Sesrulebuli gamoTvlebis Sedegebs programuli 

saSualebebi maJoritaruli principis gamoyenebiT udarebs erTmaneTs. gamoyenebiT 

programul uzrunvelyofas qmnis damprogramebelTa damoukidebeli jgufebi; am samuSaos 

Sesrulebisas isini iyeneben gansxvavebul specifikaciebsa da monacemTa bazebs. ELECTRA 

saxelwodebis pirveli mikroprocesoruli centralizacia 1989 wels dainerga noimark-
kalxamis sarkinigzo sadgurSi.  

                              

          amerikis SeerTebul StatebSi VPI saxelwodebis mikroproces-           

         oruli centralizacia 80-iani wlebis dasawyisSi daamuSava firmam General 

Railway Signal. igi erTarxiani sistemaa, romelSic pirveladi logikis programebisa 

(centralizaciis programebisa) da usafrTxoebis uzrunvelmyofi programebis 

(sakontrolo programebis) damuSaveba ciklurad xdeba;programebis diversiteti 

uzrunvelyofilia mexsierebaSi monacemebis specialuri xerxiT ganTavsebis meSveobiT. 

VPI-is yvelaze msxvili dadnadgari funqcionirebs niu-iork-centraluris sadgurze, 

sadac erTdroulad muSaobs 17 centraluri procesori. 

                              

          did britaneTSi mikroprocesoruli centralizaciebis damuSavebi- 

         Taa dakavebuli firmebi GEC da Westinghouse; pirvelma firmam daamuSava 

SSI, xolo meore firmam – WESTRACE tipis mikroprocesoruli centralizacia. SSI  

sistema gamoiyeneba msxvil da saSualo sadgurebSi; igi agebulia usafrTxo 

mravalprocesoruli modulis bazaze. informaciis damuSavebis Sedegebs moduli 

erTmaneTs programulad udarebs “3-idan 2-is” saxis maJoritaruli principis 

 7 

 8 

 9 

CTS RMT 

CIM CMM SPM TSM PPM IFM 

FSM FSM 

ESD 

SB 

SB 

marTvis centri 

sadguri 

SN 

CM 

OC OC TMT 

ESD 

nax. 8.49.  SMILE sistemis mikroprocesoruli   
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gamoyenebiT. saliandago obieqtebis samarTavad gamoiyeneba “3-idan 2-is” saxis reJimSi 
momuSave saliandago funqcionaluri modulebi; TiToeul aseT moduls SeuZlia oTxi 

isris da ori signalis marTva. modulebis dayeneba xdeba saliandago karadebSi, 

romlebic TiToeuli obieqtidan 180 metramde manZiliT SeiZleba iyos daSorebuli. 

TiToeul centralur moduls SeuZlia 63-mde saliandago modulTan urTierTmoqmedeba. 

pirveli SSI  sistema 1985 wels dainerga.       

WESTRACE tipis mikroprocesoruli centralizacias gaaCnia erTarxiani 

struqtura, romelSic gamoyenebulia dublirebuli diversitetuli programebi. igi 

gankuTvnilia magistraluri da saqalaqo rkinigzebis ganfenil ubnebisaTvis, sadac 

arsebobs mcire zomis damyofi punqtebi. centralizaciis mcire zomis sistemebi 

erTmaneTTan dakavSirebulia monacemebis mimdevrobiTi gadacemis xaziT, ris Sedegadac 

mcirdeba sakabelo xazebis saerTo Rirebuleba. 

                              

           ruseTSi  mikroprocesorul centralizaciis SemuSavebisa saqmeSi  

         pirveli nabijebi gadaidga leningradis rkinigzis transportis inJinerTa 
institutSi (ЛИИЖТ-Si) profesorebis aleqsandre pereborovis, vladimer 
sapoJnikovisa da vladimer sapoJnikovis (Александр Переборов, Валерий Владимирович Сапожников, 

Владимир Владимирович Сапожников) mier. XX saukunis 70-ian wlebSi aRniSnul institutSi 

damuSavda pirveli sabWouri eleqtronuli da mikroprocesoruli centralizaciebi; 

kerZod, oqtombris rkinigzis sadgur axal petergofSi gamoicada eleqtronuli 

centralizacia. eleqtronuli centralizacia agebuli iyo droiT parafazul kodSi 

momuSave usafrTxo ferit-tranzistoruli elementebiT; kompiuteruli centralizaciis 

asagebad gamoyenebuli iyo M700 tipis orprocesoruli minieleqtronuli gamomTvleli 

manqana. centralizaciis algoriTmebis realizebas ori gansxvavebuli programiT droSi 

mimdevrobiT axdenda zemoTaRniSnuli gamomTvleli manqanis erT-erTi procesori. am 

dros meore procesori datvirTul reJimSi imyofeboda. rogorc eleqtronuli, aseve 

mikroprocesoruli centralizacia seriuli danergvis donemde iyo miyvanili. 

dReisaTvis ruseTSi danergilia Semdegi ori tipis eleqtruli centralizaciebi: 

1) releur-procesoruli centralizaciebi; 

2) mikroprocesoruli centralizaciebi. 

releur-procesoruli centralizaciebi warmoadgens releuri centralizaciebis 

kompiuteruli marTvis sistemebs; maTSi matarebelTa usafrTxoebis uzrunvelmyof 

funqciebs asrulebs  saimedoobis I klasis eleqtromagnituri releebiT agebuli sqemebi, 

xolo yvela sxva funqciebs (romlebic ar aris dakavSirebuli moZraobis 

usafrTxoebasTan) - gamoTvliTi teqnikis saSualebebi. 

ЭЦ-МПК tipis pirveli releur-procesoruli centralizacia damuSavda peterburgis 
mimosvlis gzaTa saxelmwifo universitetTan arsebul kompiuteruli sarkinigzo 
teqnologiebis centrSi. igi 2001 wels dainerga oqtombris rkinigzis kolisa da 

pikaliovos sadgurebSi. aRsaniSnavia, rom arc erT sxva sazRvargareTuli firmaSi ar  
xdeba releur-procesoruli centralizaciis damuSaveba. 

mikroprocesorul centralizaciad pirvelad ruseTSi SerCeuli iqna Ebilock-950 

tipis Sveduri sistema; igi adaptirebuli iqna ruseTis pirobebSi samuSaod da 2000 
wels dainerga oqtombris rkinigzis sadgur kalaSnikovoSi. 2004 wlis dasawyisisaTvis 

aseTi sistemiT aRWurvili iyo ruseTis rkinigzaze arsebuli 27 sadguri.   
paralelurad muSavdeboda mikroprocesoruli centralizaciebis sakuTari sistemebi, 

ris Sedegadac damuSavebuli iqna mTeli rigi originaluri sistemebi. ganvixiloT 

zogierTi maTgani. 

1) institutis «Гипротранссигналсвязь»-isa da Ria aqcionur sazogadoeba 

«Радиоавионика»-is mier УВК-РА tipis mmarTvel-gamoTvliTi kompleqsis bazaze 

damuSavda ЭЦ-ЕМ tipis mikroprocesoruli centralizacia da 2001 wels dainerga 

oqtombris rkinigzis sadgur axal petergofSi. aRniSnuli sistema warmoadgens ЭЦ-Е 

saxelwodebis mikroprocesoruli centralizaciis modificirebil variants, romelic 

1997 wlidan gadioda gamocdas oqtombris rkinigzis sadgurze Soseinaia; 

 10 
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2) «Гипротранссигналсвязь»-ma sankt-peterburgis eleqtroteqnikur qarxanasTan 

erTad gasammagebuli gamoTvliTi УВК-ЭЦМ kompleqsis bazaze daamuSava МПЦ-2 

saxelwodebis mikroprocesoruli sistema (nax. 8.50). igi gaTvlilia ruseTSi seriulad 

gamomaval savele mowyobilobebTan samuSaod da iyenebs marTvisa da kontrolis 

ukontaqto blokebs. МПЦ-2 sistema 2003 wlidan saeqspluatacio gamocdas gadis 

sadgur Soseinaia-ze;  
3) uralis mimosvlis gzaTa saxelmwifo universitetTan arsebuli samecniero-

sawarmoo centr «Промэлектроник»-is specialistebma daamuSaves МПЦ-И saxelwodebis 

mikroprocesoruli centralizacia, romelic dainerga samrewvelo transportze; misi 

agebisaTvis gamoyenebuli iqna zomieri kavSirebiani dublirebuli an maJoritaruli 

daculi arqiteqtura; Semsrulebel obieqtebTan kavSiri xorcieldeba daculi 

interfeisis (obieqtebTan SeuRlebis usafrTxo mowyobilobebis) saSualebiT. 

centralizaciis algoriTmebis realizebas axdens centralizaciis ori an sami УКЦ 

tipis kontroleri. isrebsa da signalebs uSualod marTavs da isrebis mdebareobebs 

akontrolebs saimedoobis I klasis releebisagan agebuli sqemebi. 

 

gasammagebuli mmarTvel- 

-gamomTvleli kompleqsi 

          УВК-ЭЦМ 

marTvisa da kontrolis 

ukontaqto blokebi 

           

sadguris morigis avto- 

matizebuli samuSao  

   a d g i l i 

 personaluri 

 e g m 

 

           

dc-sken 
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nax.8.50. МПЦ-2 sistemis mikroprocesoruli 

centralizaciis struqturuli sqema (ruseTi) 
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T  a  v  i      9 

maxarisxebeli gorakebis meqanizacia  

da avtomatizacia 

 

 

9.1. zogadi  cnobebi  

                              

                          matarebelSi vagonebi daniSnulebis saerTo sadguris arsebobis niSniTaa            
                      gaerTianebuli. praqtikaSi xSiria SemTxvevebi, rodesac A sadgurSi Sesuli 

satvirTo matareblis SemadgenlobaSi arsebuli sxvadasxva vagonebi A1, A2, …, An 

sadgurebSia gasagzavni. aseT SemTxvevaSi matarebeli calkeul vagonebad gadaixsneba da 

Ai, i  (1,2,…,n) sadgurSi gasagzavni vagonebi dagrovdeba am sadgurisken gasagzavni 

vagonebis dasayeneblad gamoyofil i-ur liandagze; masze sakmarisi raodenobis vagonebis 

Segrovebis SemTxvevaSi moxdeba Ai, sadgurSi gasagzavni axali matareblis formireba, 

xolo mcire raodenobis vagonebis Segrovebis SemTxvevaSi isini miebmeba Ai sadgurSi 

gasagzavnad ukve arsebul sxva matarebels.     
calkeul vagonebad matarebelTa gadaxsnis process matareblis daSla (Breaking-up of train; 

Расформирование поезда) ewodeba. matareblis daSlis Sedegad miRebuli vagonebis simravlidan 

erTnairi daniSnulebis vagonebis amorCevisa da specialurad gamoyofil liandagebze 

maTi dagrovebis process vagonebis daxarisxeba (Сar classification; Сортиравка вагонов) ewodeba. 
daxarisxebuli vagonebis gamoyenebiT xdeba axali matareblis formireba anu Sedgena. 

matareblis formireba (Sedgena) (Train makeur; Making-up of trains; Формирование поезда)  xdeba 
matareblebis formirebis (Sedgenis) gegmis Sesabamisad da teqnikuri eqspluataciis 

wesebiT gansazRvruli moTxovnebis dacviT. 

 
matareblebis formirebis (Sedgenis) gegma gamosaxavs sarkinigzo qselis yvela sadguris 

muSaobis erTiani teqnologiur process da imavdroulad warmoadgens aRniSnul sadgurebs Soris 

daxarisxebis samuSaos ganawilebis gegmasac. am gegmiT dgindeba sadgurebis mier formirebuli 

matareblebisa da vagonebis jgufebis saxeoba da daniSnuleba. masSi TiToeuli sadgurisaTvis 

miTiTebulia gasagzavni matareblebis kategoria, maTi daSlis sadgurebi, SemadgenlobaSi CarTuli 

vagonebis daniSnuleba, carieli vagonebisagan Semdgari matareblebis saxeebi. satvirTo 

matareblebis formirebis (Sedgenis) gegma rkinigzebis im xarjebis Semcirebisaken unda iyos 

orientirebuli, romlebic dakavSirebulia datvirTvis punqtebSi vagonebis miwodebasTan, 

sadgurebSi vagonebis mocdenasTan, teqnikuri da satvirTo operaciebis CatarebasTan, ubnebze 

matarebelTa gadaadgilebasTan, teqnikuri infrastruqturisa da Statis SenaxvasTan, agreTve 

Semosavlebis zrdasTan (risTvisac sxva monacemebTan erTad aucilebelia Semcirdes tvirTebis 

dagvianebiT miwodebis, carieli vagonebis miuwodeblobis da gadazidvebis Seusruleblobis  gamo 

gadasaxdeli jarimebi). 

                              

                         sadgurs, sadac xdeba Semosuli matareblebis daSla, vagonebis  daxar-                           
           risxeba da axali matareblebis formireba (Sedgena), maxarisxebeli sadgu- 

ri ewodeba. zogadad maxarisxebeli sadguri (Railwayyard;  Marshalling yard. Сортировочная станция) 

ewodeba sadgurs, romelic gankuTvnilia:  

 sxvadasxva kategoriis Semosuli matareblebis daSlisa da calkeuli vagonebisagan 

axali matareblebis Sesadgenad; 

 gadaumuSaveblad tranzituli matareblebis gasatareblad; 

 Semadgenlobis teqnikuri momsaxurebis, komerciuli daTvalierebisa da vagonebis 

gamovlenili uwesivrobebis aRmosafxvrelad; 

 lokomotivebisa da salokomotivo brigadebis Sesacvlelad. 

gansazRvrebis Tanaxmad maxarisxebel sadgurebze satvirTo da samgzavro samuSaoebic 

warmoebs, magram maTi saerTo moculoba ar aWarbebs ZiriTadi samuSaoebis moculobas. 

maxarisxebel sadgurebi ewyoba tvirTebis masobrivad CatvirTvis an gadmotvirTvis 

raionebsa da rkinigzis sakvanZo punqtebSi, sadac mniSvnelovani raodenobis 

tvirTnakadebis Tavmoyrili. 

 1 
 

 2  

 

http://dic.academic.ru/dic.nsf/eng_rus/604940/making
http://ru.bab.la/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/railwayyard
http://ru.bab.la/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/marshalling-yard
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maxarisxebeli sadguri zogadad Sedgeba miRebis parkisagan, maxarisxebeli sistemisagan 

(kompleqtisagan), daxarisxebis parkisagan da gagzavnis parkisagan.  

miRebis parki (Receiving yard; Приемный парк) ewodeba dasaSleli matareblebis dasayeneblad 

gankuTvnili liandagebis erTobliobas; 

maxarisxebeli sistema (kompleqti) ewodeba vagonebis daxarisxebis procesis 

organizebisaTvis specialur xelovnur nagebobaTa erTobliobas; 

daxarisxebis parki (Car yard; Сортировочный парк) ewodeba vagonebis dasaxarisxeblad 

gamoyofili liandagebis erTobliobas.  

gagzavnis parks (Advanse yard; Departure yard; Парк отправления), ewodeba gasagzavnad formirebuli 

(Sedgenili) matareblebis dasayeneblad gankuTvnili liandagebis erTobliobas.  

SesaZlebelia moxdes miRebisa da gagzavnis parkebis urTierTSerwyma, romlis 

Sedegadac warmoiqmneba e.w. miReba-gagzavnis parki (Receiving departure yard; Приемно-отправочний 

парк). 

                              

                          maxarisxebel sadgurSi Semosuli matareblebis daSlis, vagonebis daxar-                 
                          isxebisa da axali Semadgenlobebis Sedgenis process zogadad 

matareblebis gadamuSaveba (Rehandling of train; Переработка поезда) ewodeba. 
matareblebis gadamuSavebis pirvel etapze, rogorc zemoT aRvniSneT, xdeba calkeul 

vagonebad Semadgenlobis gadaxsna. xSirad erTnairi daniSnulebis mqone vagonebi 

SemadgenlobaSi erTmaneTis gverdiTaa ganlagebuli; aseTi vagonebi daxarisxebis parkis 

erTsa da imave liandagzea Sesayvani da amitom erTmaneTisagan maT gancalkevebas azri ara 

aqvs; vagonebis aRniSnuli jgufis erToblivad gamocalkevebis SemTxvevaSi Cqardeba 

matareblis gadamuSavebis procesi, rac zrdis maxarisxebeli sadguris gamtarobis unars.     

dasaSlel SemadgenlobaSi erTmaneTis gverdiT mdgari erTnairi daniSnulebis mqone 

n1 raodenobis vagonebisagan Semdgar jgufs, romelic mocemuli Semadgenlobidan 

erToblivad unda gancalkevdes, moxsna (Cut; Отцеп)  ewodeba. 
moxsnis cneba ganzogadebul cnebas warmoadgens, romelic n=1-is SemTxvevaSi emTxveva 

vagonis cnebas; amitom qvemoT “vagonis” cnebis nacvlad saWiroebis SemTxvevaSi “moxsnis” 

cnebas gamoviyenebT.    
maxarisxebel sadgurebSi faqtiurad moxsnebis gadaadgilebaTa procesis organizeba 

xdeba; am procesis optimizirebisaTvis Zalian mniSvnelovania moxsnebis damaxasiaTebeli 

Semdegi parametrebi:  

    woniTi kategoria gviCvenebs moxsnis wonis fardobas misi RerZebis raodenobaze. 
igi ganisazRvreba TiToeuli RerZis awonviT wonis sazom mowyobilobaze maTi gavlis 

dros; 

  moxsnis sigrZe; ganmartebis Tanaxmad moxsna Sedgeba erTi an ramdenime saerTo 
daniSnulebis vagonebisagan. aRniSnulidan gamomdinare erTi SexedviT SeiZleboda moxsnis 

sigrZe masSi Semavali vagonebis raodenobiT gansazRvruliyo, magram unificirebisaTvis 

praqtikaSi gamoiyeneba moxsnis sigrZis gansazRvris sxvanairi wesi; kerZod, moxsnis 
sigrZe fasdeba misi RerZebis raodenobiT, xolo aRniSnuli raodenoba ganisazRvreba 

eqsperimentalurad (specialuri mowyobilobis gamoyenebiT) an matareblis naturaluri 
furclidan aRebuli monacemebiT;  

 moZraobisadmi winaRoba (running resistance an Train resistance;  Сопротивление движению поезда) 

moxsnis moZraobis xelSemSlel Zalas, romlis sidide ganisazRvreba moxsnis sasvlo 

TvisebebiT; liandagis, isrebis, pirapirebisa da mrudwiruli ubnebis mdgomareobiT; 

garemos maxasiaTeblebiT (temperaturiT, haeris tenianobiTa da atmosferuli wneviT). 

                              

                       daxarisxebis procesSi daxarisxebis parkis saTanado liandagebze moxsneb-                         
                           is (vagonebis) miwodeba SeiZleba Semdegi sami xerxis gamoyenebiT 

ganxorcieldes: 

pirveli xerxis dros TiToeuli vagoni daxarisxebis parkis saTanado liandagze 

lokomotivs individualurad Sehyavs; 

 3 

 

 

 4 
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meore xerxis dros lokomotivis meSveobiT xdeba moxsnis biZgeba; Semdeg moxsna 

daxarisxebis parkis saTanado liandagze TviTonve Segordeba. aseT SemTxvevaSi 

maxarisxebeli parkis win lokomotivis mier moxsnis biZgebisaTvis saWiro  e.w. gawevis 
liandagia dagebuli.  

mesame xerxis  dros moxsnebs xelovnurad mowyobil borcvis qanobze dagebul 

liandagze agoreben. aseT borcvs maxarisxebeli goraki (Classification yard; Сортировочная горка) an 

ubralod goraki ewodeba. aseT SemTxvevaSi daxarisxebis parki gorakis boloSia 

moTavsebuli da mas qvegorakis parks (Hump yard; Подгорочный парк) ewodeba. qvegorakis parki, 
rogorc wesi, 20-dan 40-mde (evropaSi yvelaze xSirad – 32) liandags Seicavs. moxsnebi 

gorakze sakuTari wonis ZaliT moZraobs da qvegorakis parkis maTTvis gankuTvnil 

liandagebSi Segordeba.    

 
     matareblis naturaluri furceli (Wagon list.Натурный лист поезда) warmoadgens ZiriTad 

teqnologiur da saaRricxvo dokuments, romelic Tan axlavs matarebels misi mTeli msvlelobis 

ganmavlobaSi. mas damtkicebuli formiT adgenen matareblis formirebis (Sedgenis) sadgurSi da 

Seicavs: 

    zogad monacemebs matareblis Sesaxeb (matareblis indeqss; masas; sigrZes; RerZebis 

raodenobas;  

   iseTi vagonebis arsebobas, romlebic gansakuTrebuli pirobebis dacvas moiTxovs: maTSi 

aragabarituli tvirTebis, saklavis da a.S.); 

    monacemebs TiToeuli vagonisa da maTSi arsebuli tvirTebis Sesaxeb, romelTa striqonebSi 

ganlageba mkacrad Seesabameba matareblis SemadgenlobaSi vagonebis ganlagebis Tanamimevrobas 

(SemadgenlobaSi vagonis rigiTi nomers, vagonis individualur nomers; vagonis sakisrebis 

mdgomareobas; gadasazidi tvirTis masas; vagonis daniSnulebis sadgurs; tvirTis saxeobisa da 

tvirTis mimRebis kodebs; monacemebs konteinerebis, plombebis arsebobis Sesaxeb da saWiroebis 

SemTxvevebSi – alfabetur-cifrul SeniSvnas); 

    vagonebis saxeebis mixedviT jamur monacemebs matareblis Sedgenilobisa da datvirTuli 

vagonebis Sesaxeb  
 

zemoT CamoTvlili xerxebidan pirveli xerxi yvelaze Sromatevadia; miuxedavad amisa 

aseTi wesiT unda moxdes iseTi moxsnebis (vagonebis) gadaadgileba, romlebic frTxil 

mopyrobas moiTxovs.  

meore xerxi umniSvnelo raodenobis moxsnebis (vagonebis) dasaxarisxeblad 

gankuTvnil sadgurebSi gamoiyeneba. 

mesame xerxis dros miiRweva moxsnebis daxarisxebis procesis maqsimaluri 

mwarmoebluroba. mocemul TavSi maxarisxebeli gorakiani sadguris meqanizaciisa da 

avtomatizaciis safuZvlebs ganvixilavT.  

maxarisxebeli sadgurebis did umravlesobas mxolod erTi maxarisxebeli sistema 

(kompleqti) gaaCnia; masSi moxsnebi mxolod erTi mimarTulebiT moZraobs da isini 

amgvarad gadaamuSavebs rogorc kenti, aseve luwi mimarTulebiT moZrav matareblebs. 

aseT sadgurebs calmxrivi maxarisxebeli sadgurebi ewodeba. maxarisxebel sadgurze 

SeiZleba arsebobdes ori (TiToeuli maTgani garkveuli mimarTulebiT moZrav 

matareblebs gadaamuSavebs) an ramdenime maxarisxebeli sistema (kompleqti). maT 

Sesabamisad ormxrivi da mravalmxrivi maxarisxebeli sadgurebi ewodeba. calmxriv 

maxarisxebel sadgurs dRe-RameSi 6000-mde vagonis gadamuSaveba SeuZlia. 

erTmaneTisagan ganasxvaveben didi, saSualo da mcire simZlavris maxarisxebel 

gorakebs (ix. cxr. 9.1) 
                            cxrili 9.1. maxarisxebeli sadgurebis simZlavreebi 

gorakebis 

simZlavre 

gadamuSavebuli  vagonebis 

raodenoba 

daxarisxebis parkSi 

liandagebis raodenoba 

didi simZlavris 5000 30 

saSualo simZlavris 2000    30 

mcire simZlavris  2000 16 
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9.2. gorakiani maxarisxebeli sadguris 

 zogadi struqturuli sqema 

                              

                        lokomotivi dasaSlel Semadgenlobis boloSia Cabmuli. gorakze asas-                        
                     vleli aRmarTis daxriloba 8-100/00 –is tolia.  aRniSnul aRmarTze 

dagebulia gorakze Semadgenlobis asayvani liandagi, romelsac gorakis mwvervalTan 
miaxloebis, anu SemoklebiT, miaxloebis liandagi ewodeba.  

gorakis mwvervalze ganTavsebulia gorakis saTavo SuqniSani; mis win gamoyofilia 

dasaSleli Semadgenlobis dasayenebeli specialuri ubani, romelzedac Semadgenloba 

calkeul moxsnebad gadaixsneba. aRniSnul ubans Semadgenlobis gadaxsnebis ubani ewodeba. 
vanaidan gadaxsnebis ubani aRmarTzea organizebuli, amitom masze mdgari dasaSleli 

Semadgenlobis vagonebi simZimis ZaliT erTmaneTs awveba da kumSavs vagonebis 

avtogadabmulobebs, rac aadvilebs avtogadabmulobebis gadaxsnis process.  

Semadgenlobis moxsnebad danawilebis Semdeg iwyeba misi daSlis procesi. saTavo 

SuqniSanze CairTveba nebadamrTveli signali, rac lokomotivis memanqanes Semadgenlobis 

biZgebis nebarTvas aZlevs. biZgebis Sedegad: 

 Semadgenloba gascdeba saTavo SuqniSans da igi daixureba; lokomotivi Sewyvets 

biZgebas da Semadgenloba gaCerdeba;    

 Semadgenlobis TavSi mdgari moxsnis pirveli gogorwyvili cicabo daxrilobis 

(saqarTvelos rkinigzaze arsebuli gorakebis SemTxvevaSi 40 – 450/00-is tol) 

daRmarTze aRmoCndeba; moxsna mowydeba Semadgenlobas da dagordeba gorakis daRmarTze. 

drois garkveuli intervalis Semdeg, romelsac moxsnaTSorisi droiTi intervali 
ewodeba,  saTavo SuqniSanze xelaxla CairTveba nebadamrTveli signali da 

zemoTaRniSnulis msgavsad lokomotivi gorakidan meore moxsnas daagorebs. ase 

gagrZeldeba manam, sanam gorakidan yvela moxsna ar dagordeba. 

saTavo SuqniSanze gaTvaliswinebulia ori, kerZod mwvane da yviTeli, nebadamrTveli 

signali. isini lokomotivis memanqanes sxvadasxva siCqariT biZgebis brZanebas aZlevs. 
                              

                         gorakis qanobze dagorebuli TiToeuli moxsnis win arsebul liandagebSi                       
                      translirdeba am moxsnisaTvis marSrutis gamzadebis (ufro zustad, 

moxsnis samoZrao trasaze arsebuli isrebis saTanado mdebareobebSi gadayvanis) brZaneba. 

moxsnaTSorisi droiTi intervalis xangrZlivoba iseTi unda iyos, rom, jer erTi, verc 
erT moxsnas ver daewios mis ukan moZravi moxsna da, meorec, realizdes zemoT 

aRniSnuli brZaneba. 

TiToeuli moxsna unda Segordes qvegorakis parkis misTvis gankuTvnil liandagze da 

gaCerdes garkveul adgilze. kerZod, konkretul liandagze Sesuli pirveli moxsna unda 

migordes liandagis bolo wertilamde; meore da momdevno  moxsnebi ukve gaCerebul 

moxsnebs 5 km/sT-ze araumetesi siCqariT unda Seejaxos da gaCerdes. aRniSnul siCqares 

Sejaxebis dasaSvebi  შ ჯ ხ 
    შ 

 siCqare vuwodoT. (e.i  შ ჯ ხ 
    შ 

  5 km/sT).  

gorakis daRmarTze mgorav moxsnebs gaaCnia erTmaneTisagan gansxvavebuli parametrebi 

(woniTi kategoriebi, sigrZeebi da moZraobisadmi winaaRmdegobebi), amitom isini 

moZraobis dros sxvadasxva siCqareebs anviTareben. amaze damokidebulebiT erTmaneTisagan 

ansxvaveben kargad da cudad mrbol moxsnebs. kargad mrbol moxsnebs gaaCnia cudad 

mrbol moxsnebze ukeTesi parametrebi da amitom sakuTari simZimis ZaliT moZraobis 

dros am ukanasknelebze ufro meti siCqareebis ganviTareba SeuZlia. aqedan gamomdinare 

warmoiSveba cudad mrbol moxsnasTan kargad mrboli moxsnis dawevis saSiSroeba. aseT 

SemTxvevaSi kargad mrboli moxsna Seyveba cudad mrbol moxsnas da am ukanaknelisaTvis 

gankuTvnil qvegorakis liandagze aRmoCndeba. es Semadgenlobis daSlis wunia, radgan 

aucilebeli xdeba specialuri samanevro gadaadgilebis saSualebiT kargad mrboli 

moxsnis gamoyvanisa da misTvis gankuTvnil liandagze misi Seyvanis aucilebloba. 
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SesaZlebelia, kargad mrboli moxsna ver daewios mis win moZrav cudad mrbol 

moxsnas, magram igi sakuTar liandagze mdgar gaCerebul moxsnas Seejaxos  შ ჯ ხ 
    შ 

—ze 

meti siCqariT, rac vagonebis dazianebis mizezi SeiZleba gaxdes. 
                              

                         zemoT aRniSnuli garemoebebis gamo aucilebelia ganuwyvetlad kontrol-                          
                       debodes gorakis qanobze moZravi moxsnebis siCqareebi da moxdes maTi re- 

gulireba. arsebobs gorakis qanobze moZravi moxsnebis siCqareTa regulirebis ori 

koncefcia. pirveli koncefciis dros xdeba dasaSvebze ufro swrafad moZravi moxsnebis 
damuxruWeba (maTi moZraobis siCqareTa Semcireba), xolo meore koncefciis  dros – 
dasaSvebze ufro nelad moZravi cudad mrboli moxsnebis aCqareba (maTi moZraobis 

siCqareTa amaRleba). 

maxarisxebeli gorakis im qanobis daxriloba, romelzedac moxsnebi sakuTari wonis 

zemoqmedebiT moZraobs, imazea damokidebuli, Tu zemoTaRniSnuli koncefciebidan romlis 

gamoyenebaa gaTvaliswinebuli sasSenebel gorakze. 

msoflios rkinigzebze moxsnebis moZraobis regulirebis orive koncefciaa 

gamoyenebuli. saqarTvelos rkinigzaze istoriulad Camoyalibda pirveli koncefciis 

gamoyenebis tradicia; amitom Cven ZiriTadad aseTi koncefciis gamoyenebisaTvis agebul 

gorakebs ganvixilavT. maTi zogadi struqturuli sqema 9.1 naxazzea naCvenebi. rogorc 
naxazidan Cans, igi Sedgeba miaxleobis ubnisagan, gorakis mwvervalisagan da CasaSvebi 

nawilisagan. mokled ganvixiloT TiToeuli maTgani. 

 miaxloebis ubani Sedgeba dasawyisSi horizontaluri (nulovani daxrilobis mqone) 

nawilisagan, romelic Semdeg Semdeg mcire (8-100/00–is toli) daxrilobis mqone 

daaxloebiT 50 metri sigrZis e.w. miaxloebis aRmarTSi gadadis. misi zeda nawili 

aRmarTze imitom aris ganTavsebuli, rom masze asvlis dros Semadgenloba “ikumSeba”, 

rac aadvilebs mwvervalis win vagonebis gadaxsnas; aRniSnuli aRmarTis zeda nawilSi 

ganTavsebulia vagonebis avtogadabmulobebis gadaxsnis zona. 

 miaxloebis aRmarTis boloSi ganTavsebulia gorakis mwvervali (kuzi); 

 miaxloebis aRmarTi satvirTo vagonebis gasatareblad saWiro minimalurad 

dasaSvebi radiusis mqone vertikaluri mrudian cicabo daRmarTSi gadadis, saidanac 

iwyeba gorakis CasaSvebi nawili. igi warmoadgens gorakis mwvervalsa da aTvlis 
wertils Soris moTavsebul monakveTs. aTvlis wertilidan iwyeba qvegorakis liandagebi. 

aTvlis wertilsa da gorakia mwvervalidan yvelaze daSorebuli isris sasazRvro boZs 

Soris arsebuli manZili L asoTi aRvniSnoT; didi simZlavris gorakisaTvis L = 100 m , 
saSualo simZlavris gorakisaTvis L = 80 m ; mcire simZlavris gorakisaTvis L = 50 m. 

gorakis mwvervalisa da aTvlis wertilis niSnulebs Soris sxvaobas gorakis Hg 

simaRle ewodeba. gorakis simaRle ise unda SeirCes, rom araxelsayreli garemo 

pirobebis dros uzrunvelyofili iqnas gorakis mwvervalidan dagorebuli yvelaze 

cudad mrboli moxsnis aTvlis wertilamde misvla. 

Semadgenloba miRebis parkidan miaxloebis nawilis gavliT uaxlovdeba gorakis 
mwvervals da gadaxsnis Semdeg moxsnebi CasaSvebi nawilis farglebSi lokomotivis 

dauxmareblad sakuTari simZimis ZaliT migoravs; 

gorakis CasaSvebi nawili Sedgeba sasiCqaro, saSualedo da isruli ubnebis 

qanobebisagan. sasiCqaro qanobis daxriloba  40 – 55 0/00 –is tolia; aseTi sididis 

daxra imisaTvisaa aucilebeli, rom uzrunvelyofili iqnas moxsnebis moZraobaTa maRali 

siCqareebi da Semadgenlobidan gorakis mwvervalze maTi swrafad mowyveta; saSualedo 
qanobis daxriloba  7 0/00 –ze aranaklebia; isruli zonis qanobis daxriloba 1,2 -2,0 
0/00 –is tolia; 

                              

                            moxsnebis umravlesobis svlis winaRoba cudad morbenal moxsnis svlis                        
                      winaRobaze naklebia; aRniSnulis gamo Cvens mier zemoT moyvanili meTodiT 

gaangariSebuli gorakis simaRle aseTi moxsnebisaTvis saWiro simaRleze maRalia. amitom 
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gorakze gorvis dros saWiro xdeba isini davamuxruWoT. es moiTxovs didi da saSualo 

simZlavris gorakebi aRvWurvoT sami, xolo mcire simZlavris gorakebi – ori 

samuxruWo poziciiT. TiToeul samuxruWo poziciaze dayenebulia specialuri savagono 

Semneleblebi.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
gorakis Hg simaRle (ix. nax. 9.1)  Semdegi formulis mixedviT ganisazRvreba: 

 
                                              Hg = [LaT (0 +gar) + 20 n +  9

0 
]10

-3
 – h0                       (9.1) 

 

sadac LaT  aris gorakis mwvervalidan saangariSo wertilamde arsebuli manZili (gorakis saangariSo sigrZe); 

0 – saangariSo mrbol moxsnis moZraobisadmi ZiriTadi kuTri winaRoba; gar – saangariSo mrboli moxsnis 

moZraobis dros warmoSobili sahero garemosa da qaris kuTri winaRoba; n – moxsnis gorvis marSrutSi aTvlis 

wertilamde arsebuli isrebis raodenoba; 
0- mrudeTa mobrunebis kuTxeebis jami; h0- daSlis saangariSo vo 

siCqaris Sesabamisi energetikuli simaRle. 

                          h0 =   
   / 2g . 

  Tavisufali vardnis dayvanili aCqareba: 

                             g  = 9,8 q/(q + 4,2 n0) , 

sadac q aris vagonis mbrunavi nawilebis wona; n0 – vagonis RerZebis raodenoba. 
  ZiriTadi kuTri 0 winaRoba   mcirdeba vagonis masis gazdiT da izrdeba temperaturis 

SemcirebiT. 

 

naxazi 9.1. gorakis agebulobis zogadi sqema 

saSualedo qanobi 

miaxloebis ubani CasaSvebi (moxsnebis dagorebis) ubani 

miaxloebis aRmarTi 

 gorakis 
mwvervali 

miRebis 

 parki 
 II samuxruWo  
pozicia (IIsp) 

 
 III samuxruWo  

pozicia (IIIsp) 

 

Lm 

saangariSo wertili 

40-55 0/00 7 0/00-ze aranaklebi 1,5-2,0 0/00 0,5 0/00 

 I samuxruWo  

pozicia (Isp) 

 

8-10 0/00 

Hg 

sasiCqaro 

   qanobi 
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I samuxruWo pozicia moZrav moxsnebs Soris drois iseT intervalebs icavs, romelic 

aucilebelia isrebsa da SemneleblebSi moxsnebis erTmaneTisagan gancalkevebulad 

moZraobisaTvis; maSasadame xdeba moxsnebis intervaluri damuxruWeba.   
II samuxruWo poziciidan moxsna iseTi siCqariT gamodis, romlis drosac, jer erTi, 

daculi iqneba moxsnebs Soris arsebuli droiTi intervali da, meorec, qvegorakis 

liandagze mdgar moxsnasTan Sejaxebisas mas eqneba  შ ჯ ხ 
    შ 

  5 km/sT-ze araumetesi 

siCqare, e.i. aRniSnul moxsnisaken igi saWiro siCqariT iqneba mimiznebuli; moxsnis aseT 

damuxruWebas intervalur-mimiznebiTi damuxruWeba ewodeba. 
 III samuxruWo pozicia marto mimiznebiT damuxruWebas anxorcielebs;  

mcire simZlavris maxarisxebeli gorakis SemTxvevaSi mxolod ori samuxruWo 

arsebobs, romelTaganac pirveli asrulebs moxsnebis intervalur damuxruWebas, xolo 

meore - mimiznebiT damuxruWebas.  
bolo wlebSi gorakis CasaSveb nawilze dagebuli liandagebis gverdiT telemetruli 

gadamwodebia dayenebuli, romlebic uwyvetad akontrolebs moxsnebis moZraobis faqtiur 

siCqareebs da gorakis SuqniSnis tabloze rekomendebuli siCqaris mniSvnelobebi 

gamohyavT.  

 
   moxsnebis dagorebis marSrutSi arsebuli samuxruWo poziciebis jamuri saangariSo simZlavre iseTi 

unda iyos, rom pirveli samuxruWo poziciis simZlavris 75%-is gamoyenebis dros man uzrunvelyos 

eqvsRerZiani vagonis gaCereba maSin, rodesac moxsnis masaa 1270 kiloniutoni, xolo kuTri 0  winaRoba 

Tanagzadi qaris, haeris maqsimaluri temperaturisa da meore samuxruWo poziciaze msubuqi liandagis 

gamoyenebis pirobebSi – 0,5 kiloniutoni. samuxruWo poziciebis hsamux simZlavre ganisazRvreba maTSi 

STanTqmuli energetikuli simaRliT:  

                  hsamux =   h1
samux  + h

2
samux  = Hg + h0  -   

ძ  
  - hc , 

sadac h1
samux , h2

samux aris pirveli da meore samuxruWo poziciebis gamoyenebuli simZlavreebi,   
ძ  

  = ( 
ძ  

 + 20 n 

+ 9) 10
-3

 –  yvela saxis winaaRmdegobebis dasaZlevad  Zalian kargad (Zkg) mrboli moxsnis mier dakarguli energetikuli 

simZlavre gorakis mwvervalidan meore samuxruWo poziciis bolomde arsebuli l sigrZis monakveTze misi gorvis dros; 
hc= (Lsg – l ) ic – profiluri simaRle, romelic qvegorakis parkSi saangariSo wertilis mimarTaa gamoTvlili  

meore samuxruWo poziciis bolosTvis; hs – isruli qanobis saSualo daxra. 
  vagonebis gadamuSavebis gasazrdelad iyeneben SemadgenlobaTa paralelur miaxloebasa da daSlas. amisaTvis 

aproeqteben: 

  I) didi simZlavris gorakebze: 

  ormxrivi sadguris SemTxvevaSi - Semadgenlobebis misaaxloebel or da moxsnebis dasagorebel or 

liandags; 

  erTmxrivi sadguris SemTxvevaSi – Semadgenlobebis misaaxlobel sam an xuT da moxsnebis dasagorebel sam 

liandags.  

  II) didi simZlavris gorakebze - Semadgenlobebis misaaxloebel or da moxsnebis dasagorebel erT an or 

liandags; 

  III) mcire simZlavris gorakebze Semadgenlobebis misaaxloebel da moxsnebis dasagorebel TiTo-TiTo 

liaandags. 

  daSlis win Semadgenlobis avtogadabmulobaTa SesakumSad aucilebelia, rom daaxloebiT 50 metrze 

aranakleb sigrZeze miaxloebis liandagis qanobis daxriloba 8 0/00 –ze meti ar iyos.  
  daSlis maqsimaluri siCqaris uzrunvelsayofad gorakis mwvervalidan I samuxruWo  poziciamde arsebuli 

lv manZili iseTi iyos, rom SemnelebelSi Zalian kargad mrboli moxsnis Sesvlis siCqare dagorebis yvelaze 

araxelsayreli pirobebis dros 7 m/wm-is toli iyos, e.i.  

                       hv + h0  = hv max +   
ძ  

   

sadac hv = lv iv .10
-3
 aris gorakis mwvervalisa da I samuxruWo poziciis niSnulebs Soris sxvaoba; iv – gorakis 

mwvervalidan I samuxruWo pozicias Soris arsebuli qanobis saSualo daxriloba;                 hv max =     
  /2g

- 

energetikuli simaRle, romelic Seesabameba vmax=7 m/wm siCqares;   
ძ  

 = 10-3 lv - moZraobis  - winaRobis mier 

STanTqmuli energetikuli simaRle. 

 aqedan vRebulobT, rom:  

                     lv = (     
  -   

  )/[ 2g
 (iv - ) 10

-3
]. 

  aucilebelia, rom gorakidan moxsnebis dagorebis intervalis dros moxdes ganmacalkavebeli isrebis 

gadayvana da gamoiricxos maxarisxebeli parkis liandagebze moxsnebis urTierT daweva: 

                       tv = (tcd – tkg) + tisar 

sadac tcd – tkg = t aris ganmacalkevebel isramde cudad (cd) da kargad (kg) mrboli moxsnebis garbenis droTa 

sxvaoba; tisar= (l + b1/2 +b2/2) / vcd  – ganmacalkevebel isarze intervalis xangrZlivoba; lis =lwisr + lklm + lr – 

izolirebuli isruli ubnis sruli sigrZe; b1, b2 –pirveli da meore moxsnis bazebis sigrZe; vcd – cudad mrboli 
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moxsnis saangariSo siCqare; lwisr = vmax tisg
- winaisruli ubnis sigrZe; vmax – moxsnis moZraobis maqsimaluri dro; 

tisrgd – isris gadayvanis dro; lr – manZili isruli gadamyvanis kalmebis fesvidan maizolirebel pirapiramde. 

  intervalis gamoTvlisas unda gaviTvaliswinoT is garemoeba, rom TiToeuli isari da TiToeuli 

Semnelebeli moTavsebulia sakuTar izolirebul ubanSi. SemneleblebisaTvis moxsnebs Soris minimaluri 

intervalia: 

                              tSemn = (tsrS + +  )/ vcd 

sadac tsrS aris Semneleblis izolirebuli ubnis sruli sigrZe.  
  maxarisxebeli gorakis gegmisa da profilis daproeqtebis, agreTve masze ganmacalkavebeli isrebisa da 

samuxruWo poziciebis ganTavsebis dros gamoiyeneba grafikuli meTodi, romelic gorakis sakvanZo 

wertilebis energetikuli simaRleebis gamoTvlis saSualebas iZleva. es meTodi sakmaod Sromatevadia, rac 

saSualebas ar gvaZlevs igi gamoviyenoT realuri Semadgenlobebis daSlis drois gamosaTvlelad; amitom 

matareblis naturuli furclis (romelSic cifruli kodis saxiT fiqsirebulia informacia moZravi 

Semadgenlobis Sesaxeb, kerZod, misi wona, RerZebis raodenoba, gverdiTi zedapiri, sigrZe, sakisrebis tipi) 

analizis safuZvelze kompiuterze axdenen moxsnebis dagorebis maTematikur modelirebas. 

maxarisxebeli gorakis gadamuSavebis unari ganisazRvreba dRe-RameSi daxarisxebuli vagonebis 

raodenobiT, e.i. 
                                                        n =[(1440 -Td ) / (tdaS + tint ) m + nadg , 
sadac Td   aris damatebiTi operaciebis Sesasruleblad daxarjuli dro; tdaS – erTi Semadgenlobis daSlis saSualo 

xangrZlivoba; tint – SemadgenlobaTa daSlebs Soris saSualo intervali; m – SemadgenlobaSi vagonebis saSualo 

raodenoba; nadg – dRe-RameSi daxarisxebuli adgilobrivi vagonebis raodenoba.  
  damatebiTi operaciebis Sesasruleblad daxarjuli dro moicavs adgilobrivi vagonebis 

daxarisxebisaTvis, ganTesvis liandagebidan vagonebis ganmeorebiTi daSlisTvis, gorakis mxridan arsebul 

liandagebze vagonebis daxevisaTvis, depoSi samatareblo lokomotivebis gatarebisaTvis, salokomotivo da 

Semdgeneli brigadebis SecvlisaTvis da a.S. saWiro droiT danaxarjebs. arsebuli gorakebisaTvis Td–is 

sidide ganisazRvreba statistikurad, xolo dasaproeqtebeli gorakebisaTvis apriorulad  miiReba rom igi 

150-200 wuTis  tolia. tdaS –is sididec ganisazRvreba statistikurad an kompiuterze Semadgenlobis daS- 

lis modelirebis  gziT. SemadgenlobaTa Soris arsebuli tint intervalis sidide damokidebulia gorakis  

lokomotivebisa da misaaxloebeli liandagebis raodenobaze, agreTve gorakis muSaobis teqnologiaze. 

gorakis erTi lokomotivis dros: 
             tint = tSeyovn  + tmiax  = tSeyobn + lmiax / vmiax 

sadac tSeyovn aris drois intervali erT-erTi Semadgenlobis daSlis damTavrebis momentidan Semdegi 

SemadgenlobisaTvis lokomotivis miwodebis momentamde; tmiax – Semadgenlobis miaxloebis xangrZlivoba; lmiax miaxloebis 

liandagis sigrZe; vmiax – Semadgenlobis miaxloebis saSualo siCqare.  
      gorakis ori lokomotivisa da miaxloebis erTi liandagis dros: 

                                                 tint = tmiax  + tganT    

sadac tganT aris drois intervali Semadgenlobis daSlis damTavrebis momentidan pirveli lokomotivis mier liandagis 

gaTavisuflebis momentamde, raTa meore lokomotivma daiwyos momdevno Semadgenlobis miaxloeba.  
  miRebis parkSi gorakis lokomotivis gasatareblad SemovliTi liandagis arseboba, agreTve 

miaxloebis ori liandagis arseboba saSualebas iZleva tint-is sidide 0,5-1,0 wuTamde SevamciroT. 

SemadgenlobaTa paraleluri daSlis organizeba gorakis gamtarobis unars 20-25% –iT zrdis.  
  miaxloebis erTi liandagis arsebobis SemTxvevaSi gadamuSavebis unari SeiZleba gavzardoT Tanagzadi 

miaxloebis (rodesac misaaxloebeli Semadgenlobebi erTmaneTs kvaldakval miyvebian) an romelime 

Semadgenlobis daSlis mimdinareobis procesis dros momdevno dasaSleli Semadgenlobis gadayvaniT 

miaxloebis liandagis garkveul wertilamde. gorakis muSaobis aseTi organizeba SesaZlebelia 

SemadgenlobaTa Tanagzadi miaxloebis koordinatuli sistemis gamoyenebis dros. 

 
qvegorakis liandagebi, rogorc wesi, iseT mcire (0,5 0/00 –is tol) daRmarTzea 

ganlagebuli, romelic amindis saSualo pirobebis dros sasaSualo vagonis siCqaris 

mudmiv doneze SenarCunebas uwyobs xels; Semdgom qvegorakis liandagi jer 

horizontalur (nulovani daxrilobis mqone) vakisze, xolo boloSi - mcire 

daxrilobis aRmarTzea ganTavsebuli; es ukanaskneli aucilebelia jer kidev moZravi 

moxsnebis sabolood gaCerebisaTvis. 

gorakis CasaSveb nawilSi izomeba TiToeuli moxsnis moZraobis faqtiuri siCqare; man 

Tu dasaSveb sidides gadaaWarba, specialuri savagono SemneleblebiT xdeba moxsnis 

damuxruWeba manam, sanam moxsnis siCqare saWiro mniSvnelobamde ar Semcirdeba. savagono 

Semneleblebi kaskadurad aris dajgufebuli da samuxruWo poziciebs warmoSobs. 

gorakis CasaSveb nawilSi, rogorc wesi, damuxruWebis sami pozicia organizdeba (ix. nax. 
9.1).  
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                              9.3 maxarisxebel gorakebze Casatarebeli samuSaoebis Sesrulebis  

 teqnologia 

 

maxarisxebeli gorakebis daniSnulebaa SemadgenobaTa gadamuSaveba, romelic moicavs Semadgenlobebis 

miaxloebis, daSlisa da gadmowevis (daxevis), agreTve maxarisxebeli parkis liandagebze vagonebis daxevis 

teqnologiur procesebs. vagonebis “ucxo” liandagze Cagorebisas, agreTve moZrav SemadgenlobaSi iseTi 

konstruqciis vagonebis arsebobisas, romelTa dagoreba dauSvebelia, damatebiT SeiZleba warmoiSvas 

lokomotiviT vagonebis gadayenebis aucilebloba. Semadgenlobaze miTiTebuli operaciebis Catarebis Semdeg 

gorakis lokomotivi miRebis parkSi brundeba. 

vagonebis daxarisxebis teqnologiuri operaciebis Sesrulebis avtomatizacias waeyeneba garkveuli 

moTxovnebi. am moTxovnebs gansazRvravs aRniSnul operaciaTa mimdevrobebis Sesrulebis pirobebi. mokled 

ganvixiloT es ukanaskneli. 

Semadgenlobis miaxloeba ewodeba miRebis parkisa da gorakis  yelebSi daSlis dawyebis adgilamde 

Semadgenlobis gadaadgilebas. am dros lokomotivi Semadgenlobis boloSia Cabmuli, amitom moZraobis 

siCqare Cveulebriv 25 km/sT-s ar aRemateba; moZrav SemadgenlobaSi Tu imyofeba adamianebi an masSi Tu 

arsebobs meoTxe, mexuTe an meeqvse xarisxis gverdiTi da qveda ugabaritobis mqone tvirTebi, maSin 

gadaadgilebis siCqare 15 km/sT-mde mcirdeba.  

miRebis liandagidan gorakis mwvervalamde manZili ar aRemateba 300 metrs, amitom win mimavali 

Semadgenlobis mier mTeli marSrutis ganTavisuflebis Semdeg miaxloebis dawyeba iwvevs gorakis dauSvebel 

mocdenas. mis Sesamcireblad miaxloebis erT-erT liandagze Semadgenlobis paraleluri miaxloebis procesi 

maSin iwyeba, rodesac miaxloebis meore liandagze ukve mimdinareobs daSla. wina Semadgenlobis daSlis 

Seyovnebis SemTxvevaSi aucilebelia miaxloebadi Semadgenloba gaCerdes gorakis misadgomebTan.   

gorakis mocdenis kidev ufro metad Sesamcireblad daSlis procesSi myof SemadgenlobasF ukan ayoleben 

miaxloebad Semadgenlobas, rac gansakuTrebiT efeqturia paraleluri daSlis dros. aseTi Tanagzadi 

miaxloebis SemTxvevaSi miaxloebad da daSlis procesSi myof Semadgenlobebs Soris arsebuli gzis 

monakveTis sigrZe ar unda iyos pirveli maTganis damuxruWebis gzis sigrZeze naklebi; es aucilebelia 

daSlis procesis Seyovnebis SemTxvevaSi miaxloebadi Semadgenlobis drouli gaCerebis uzrunvelsayofad.  

gorakidan vagonebis dagorebis uzrunvelsayofad miRebis parkSi daTvalierebis dros xdeba vagonebis 

muxruWebis moSveba da gamorTva. miaxloebad Semadgenlobas amuxruWebs mxolod lokomotivi, ris gamoc 

aRniSnuli Semadgenlobis gaCerebisas ikargeba didi dro. amitom miaxloebis dawyebis momenti da 

gadaadgilebis siCqare ise unda SeirCes, rom: 

a) gamoiricxos miaxloebadi Semadgenlobis gaCereba; 

b) uzrunvelyofili iqnas iseTi dasaxuli siCqariT Semadgenlobis daSla, romlos drosac gorakis 

mocdena iqneba minimaluri.  

gorakis mwvervalis win vagonebi xeliT maSin SeiZleba gadaixsnas, Tu daSlis siCqare ar aWarbebs 8 
km/sT-s; es zRudavs gorakis gadamuSavebis unars da warmoadgens erT-erT arguments, romliTac sabuTdeba 

aRniSnuli mZime da saxifaTo samuSaos avtomatizaciis aucilebloba. gadamxsnels sWirdeba informacia 

TiToeul moxsnaSi vagonebis raodenobis Sesaxeb da kavSiris saSualebebi, romliTac mas SeuZlia 

daukavSirdes gorakis morigesa da lokomotivis memanqanes;  am ukanaskneliT mas SeeZleba gadasces 

informacia gadaxsnis procesSi warmoSobili sirTuleebisa da Semadgenlobis gaCerebis an ukan daxevis 

Sesaxeb. 

Semadgenlobis daSlis siCqare unda icvlebodes garkveuli moxsnis sigrZeze, morigi moxsnebis 

marSrutebis ganmacalkevebeli isris ganlagebasa da moxsnebis savali Tvisebebis Sexamebaze damokidebulebiT. 

gorakis daRmarT nawilze cudi savali Tvisebebis mqone (cudad mrboli) moxsnebis gaCerebis Tavidan 

asacileblad ar SeiZleba SemneleblebiT maTi damuxruWeba. maxarisxebeli parkis liandagze maT Sesayvanad am 

SemTxvevaSi gamoiyeneba lokomotivi, rac ayovnebs daSlas. kargi savali Tvisebebis mqone (kargad mrboli) 

moxsna rom ar daewios win mgorav moxsnas, aucilebelia igi davamuxruWoT. daSlis maRali siCqaris dros 

aseTi kargad mrboli moxsnebi SeiZleba daewios cudad mrbol daumuxruWebad moxsnebs; amitom im 

SemTxvevaSi, rodesac jer gordeba cudad mrboli, Semdeg – kargad mrboli da bolos xelaxla cudad 

mrboli moxsna, maSin aucilebelia Semcirdes daSlis siCqare.  

rac ufro grZelia moxsna, miT ufro male gamoeyofa igi Semadgenlobas da imoZravebs daSlis siCqareze 

ufro meti siCqariT. momdevno moxsnis gamosayofad (daRmarTze dasagoreblad) Semadgenloba ufro didi 

manZiliT unda gaiwios; es zrdis ukve dagorebul da mis mimyol moxsnebs Soris arsebul intervals. aseT 

SemTxvevaSi daSlis siCqare SeiZleba iseT sididemde gavzardoT, romlis drosac uzrunvelyofili iqneba 

isrebsa da Semneleblebze moxsnebis dacalkevebuli moZraoba.  

 gorakis mwvervalTan rac ufro axloa ori momdevno moxsnis ganmacalkevebeli isari, miT ufro 

naklebia am moxsnebis urTierTdawevis (rac SeiZleba gamowveuli uyos maTi savali Tvisebebis 

araxelsayreli SexamebiT) albaToba; amitom mocemul SemTxvevaSi SeiZleba gavzardoT daSlis dro. 

morigi moxsnis daSlis siCqare imaze adre ar SeiZleba Seicvalos, vidre Semadgenlobas ar gamoeyofa 

winmimavali moxsna; siCqaris regulireba mocemuli moxsnis mowyvetamde unda davasruloT, amasTanave 

siCqaris gazrdisas unda gamoiricxos gamoyofil moxsnasTan Semadgenlobis gadabma. daSlis siCqaris 

regulirebis SesaZlebloba zRudavs gorakis lokomotivis samuxruWo da weviT maxasiaTeblebs; aseT 

lokomotivebad Cveulebriv gamoiyeneba SedarebiT mcire simZlavris mqone Tbomavlebi. arsebobs 
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miaxloebisaTvis samatareblo lokomotivebis gamoyenebis dadebiTi gamocdileba. oRond daSlis cvladi 

siCqaris realizacia mxolod gorakis lokomotivis marTvis avtomatizaciiTaa SesaZlebeli.  

maxarisxebeli parkis liandagze usafrTxo dagoreba uzrunvelyofili iqneba Tu TiToeuli moxsnis 

moZraobis marSrutSi jer Semowmdeba yvela isris mdebareoba, Tavisufleba, Caketva da mxolod amis Semdeg 

gaiReba gorakis SuqniSani. aseTi reJimis naklia is, rom misi gamoyeneba gamoiwvevs SemadgenlobaTa xSir 

gaCerebebs da dauSveblad Seamcirebs daSlis siCqares; aRniSnulis gamo gorakis SuqniSnis gaRebisas ar 
mowmdeba isrebis mdebareobebi, Tavisufleba da Caketva; memanqaneebi daSlis siCqares SuqniSnebis mixedviT 

gansazRvraven.  

isrebi aucilebelia gadaviyvanoT mgorav moxsnebs Soris arsebul intervalebSi maTi Tavisuflebis dros. 

isris gadayvanis xangrZlivoba ar unda aRematebodes  isris winmdebare ubanze moxsnis moZraobis 

xangrZlivobas. winaaRmdeg SemTxvevaSi winaisrul ubanze moxsnis Sedgomamde Tavisufali isris dawyebuli 

gadayvana  masze moxsnis Sedgomis Semdegadac gagrZeldeba, kalmebi ver moaswrebs CarCo-relsTan mibrjenas 

da moxsna relsebidan amovardeba. isris gadayvanis xangrZlivoba aWarbebs dasaSveb (1,2 wamis tol) 

mniSvnelobas, maSin unda gaviTvaliswinoT sawyis mdebareobaSi misi avtomaturi ukandabruneba. isris 

mdebareobis kontrolis didxans (2,0 wamze metxans) ararsebobisas gorakis SuqniSani avtomaturad unda 
daixuros; es SesaZlebels gaxdis memenqanes droulad gadaeces gaCerebis brZaneba isris SeWris an Sua 

mdebareobaSi kalmebis gaCerebis SemTxvevaSi.      

zemoT aRniSnulidan gamomdinare, moxsnis qveS arsebuli isrebis gadasvlis gamosaricxavad aucilebelia 

maTi dakavebis dafiqsireba, rasac uzrunvelyofs isruli sarelso wredebi. gorakis gadamuSavebis unaris 

maqsimalurad gasazrdelad aucilebelia maqsimalurad Semcirdes moxsnebs Soris arsebuli intervalebi; 

amis miRweva sarelso wredebis sigrZeTa Semcirebas moiTxovs. 1/6 markiani jvaredis mqone gorakis isrebis 
dagebis normebi da konstruqcia 6 metri sigrZis mqone winaisruli ubnebis gamoyofis saSualebas iZleva; am 

dros isruli sarelso wredis sigrZe 11,4 metris tolia. grZelbaziani vagonis Siga RerZebs Soris 

arsebuli monakveTis sigrZe aWarbebs 11,4 metrs da arsebobs mis qveS isris gadasvlis SesaZlebloba 
(rodesac isruli ubani moTavsebulia grZelbaziani RerZebs Soris). aRniSnuli SesaZleblobis 

gamosaricxavad sarelso wredebs unda davumatoT moZravi Semadgenlobis arsebobis ganmsazRvreli 

gadamwodebi. 

gorakis lokomotivi mwvervalTan misaaxloebeli da Semdeg dasaSleli Semadgenlobis boloSia Cabmuli. 

es aZnelebs lokomotivis memanqanis mier gorakis mwvervalze ganTavsebuli gorakis SuqniSnis danaxvas; 

amitom aucilebeblia daidgas gorakis SuqniSnis mameorebeli da qanobsawinaRo mimarTulebiT Semadgenlobis 

daxeva (gaweva); lokomotivis daxeva rom SeiZlebodes, saWiroa miaxlovebisa da daSlis marSrutis nawil-

nawil ise iSlebodes, rom lokomotivis ukan yovelTvis gaTvaliswinebuli iqnas gorakis salokomotivo 

signalizaciis mowyobiloba.  

gadaxsnis garTulebebis dros SesaZlebelia vagoni gorakis mwvervalisaken wavwioT da gavWimoT 
avtogadabma. gorakis mwvervalis win mdebare monakveTze avtogadabma ikumSeba da mis gasaWimad gamoiyeneba 
Semadgenlobis rCebodes 50 metrze aranaklebi sigrZis Caketili ubani.  

dagorebis siCqaris regulirebam unda uzrunvelyos: 
    intervaluri damuxruWeba, romlis mizania uzrunvelyos qanobze dagorebuli moxsnebis iseTi siCqariT 

moZraoba, romlis drosac gamoiricxeba moxsnebis urTierT dawevis SesaZlebloba (e.i. daculi iqneba mgorav 

moxsnebs Soris droiTi intervali, romelic aucilebelia gorakis qanobze moxsnebis danawevrebiTi 

moZraobisaTvis);  

miznobrivi (an mimiznebiTi) damuxruWeba, romlis mizania mgorav moxsnas mianiWos (misi faqtiuri 

siCqaris Semcirebis an gazrdis gziT) iseTi siCqare, rom maxarisxebeli parkis liandagebze mdgar vagonebTan 

Sejaxebisas misi siCqare 1,5 metrs ar aRematebodes (gazrdili sifrTxilis mqone vagonebTan Sejaxebisas 

aRniSnuli siCqare SeiZleba Semcirdes an saerTod gamoiricxos maTTan Sejaxeba). 

vagonebis gadaxsnisas garTulebebis warmoSobis dros SesaCereblad aucilebelia maxarisxebel gorakis 

SuqniSnebze wiTeli Suqis CarTva unda SeiZlebodes: 

 gorakis postis pultidan; 

 miRebis parkis eleqtruli centralizaciis pultidan;  

 siCqaris maregulirebelTa pultidan; 

gorakis kuzze momuSave Semdgenlebis mier. 

 gorakis moriges unda miewodos informacia aradaniSnulebis liandagebze moxsnebis Cagorebis Sesaxeb, 

raTa man aRniSnuli moxsna daniSnulebis liandagze gadaayenos. 

 maxarisxebeli parkis TiToeuli liandagi unda aRiWurvos masze Cagorebuli vagonebis mTvleli mowyo- 

bilobiT; es aucilebelia aRniSnul liandagze morigi moxsnis Cagorebis Sesaxeb gadawyvetilebis misaRebad. 

 

 

9.4 maxarisxebel gorakze Casatarebeli samuSaoebis 

avtomatizebisaTvis gamoyenebuli sistemebi 
                              

                           maxarisxebel gorakze sruldeba Semadgenlobebis daSlisa da moxsnebis                           
                       moxsnebis (vagonebis) daxarisxebis (qvegorakis liandagebze maTi ganTav- 

sebis) samuSaoebi. didi simZlavris maxarisxebel gorakebze aRniSnuli samuSaoebis 
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organizebisaTvis statistikuri monacemebiT dRe-RameSi 7000-mde vagoni gadamuSavdeba; 
amisaTvis saganmanawileblo zonaSi [saganmanawileblo zona ewodeba gorakis qanobis im nawils, 

sadac isruli gadamyvanebia ganTavsebuli] isrebis gadayvanis intensivoba dRe-RameSi 1500-s 
aRwevs. aseTi Sromatevadi samuSaoebis organizeba avtomaturi sistemebis gareSe 

warmoudgenelia. 

wina TavebSi Cven ganvixileT sarkinigzo sadgurebSi matarebelTa usafrTxod 

moZraobis samuSaoTa organizebis sakiTxebi da davinaxeT, rom aRniSnuli samuSaoebis 

avtomatizeba SesaZlebelia moxdes erTiani sistemiT, romelsac eleqtruli 
centralizacia ewodeba. 

maxarisxebel gorakebze Casatarebel samuSaoTa specifikidan gamomdinare masze 

mimdinare procesebis avtomatizeba erTiani sistemiT SeuZlebelia; sarkinigzo 

sadgurebsa da maxarisxebel gorakebze Casatarebel samuSaoTa Soris arsebuli 

specifikuri gansxvavebebi 9.2 cxrilSia moyvanili.  

 
                cxrili 9.2  sarkinigzo sadgursa da maxarisxebel gorakebze   

                                  Casatarebel samuSaoTa  Tvisobrivi Sedareba  

sarkinigzo sadguri maxarisxebeli goraki 

   mzaddeba samatareblo da samanevro mata-  

reblebis gadaadgilebaTa marSrutebi; 

   mzaddeba gorakidan dagorebeli moxsnebis 

gadaadgilebaTa AmarSrutebi; 

  gasamzadebeli marSruti iwyeba aRniSnuli 

marSrutis TavSi ganTavsebul (Sesasvlel, 

gasasvlel, samanevro an gadacemis) 

SuqniSanTan da mTavrdeba mocemuli 

marSrutis boloSi arsebul SuqniSanTan. 

marSrutis TavSi mdgar SuqniSans 

marSrutSi Sesvlis nebarTvis gamcemi 
SuqniSani vuwodoT. 

  gasamzadebeli marSruti iwyeba gorakis 

saTavo SuqniSanTan da mTavrdeba qvegorakis 

mocemuli moxsnisaTvis gamoyofil  liandagze; 

maSasadame marSrutSi Sesvlis nebarTvis gamcem 
SuqniSans  warmoadgens saTavo SuqniSani;   

   marSrutis gamzadebisas eleqtruli 
centralizaciis (ec-s) siswtemiT imarTeba 
rogorc marSrutSi Sesvlis nebarTvis 

gamcemi SuqniSani, aseve marSrutSi Semavali 

isrebi; kerZod, marSrutis momzadeba niSnavs 

marSrutSi Semavali isrebis saTanado 

mdebareobebSi gadayvanasa da marSrutSi 

Sesvlis nebarTvis gamcemi SuqniSnis gaRebas. 

   saTavo SuqniSani da marSrutSi Semavali 

isrebi sxvadasxva sistemebiT imarTeba; kerZod: 

   saTavo SuqniSans marTavs Semadgenlobis 
daSlis siCqaris avtomaturi dasaxvis 
(SemoklebiT Ssad) sistema; 

   marSrutSi Semaval isrebs marTavs gorakis 
avtomaturi centralizacia (SemoklebiT gac).  

  marSrutSi Sesvlis brZanebis gamcemi 

SuqniSnis marTvis sqemaSi mowmdeba moZravi 

Semadgenlobis usafrTxod gadaadgilebis 

yvela piroba; 

   saTavo SuqniSnis marTvis sqemaSi ar 

mowmdeba moxsnis usafrTxod moZraobis 

(gorvis) pirobebi; 

  TiToeuli matareblis moZraobis marSuti 

marTvis pultidan individualurad mzaddeba 

mocemul marSrutSi matareblis Sesvlis 

win.  

 marTvis pultze aikrifeba erTmaneTis momdev- 

no ramdenime moxsnis marSruti da Semdeg TiT- 

oeuli maTgani programulad mzaddeba gorakis 

qanobze moxsnebis gadaadgilebis kvalobaze;   

   marSrutSi Semavali isrebi saTanado 

mdebareobebSi gadaiyvaneba marSrutis 

gamzadebamde (SuqniSnis gaRebamde);   

    marSrutSi Semavali TiToeuli isari 

saTanado mdebareobebSi gadaiyvaneba am isarTan 

moxsnis miaxlovebisas (isris win mdebare 

izolirebul ubanSi moxsnis Sesvlisas);  

    marSrutSi Sesvlis brZanebis gamcemi 

SuqniSnis gaRebis Semdeg gamoiricxeba 

marSrutSi Semavali isrebis sxva 

mdebareobebSi gadayvanis SesaZlebloba (e.i. 

isrebi Caiketeba);    

    marSrutSi Semavali isrebi saTanado 

mdebareobebSi gadaiyvaneba saTavo SuqniSnis Ria 

mdgomareobis dros da ar xdeba isrebis 

Caketva;  

  gamzadebul marSrutSi matareblis 

moZraobis siCqares saTanado SuqniSnidan 

miRebuli brZanebis Sesabamisad aregulirebs 

lokomotivis memanqane;     

   gamzadebul marSrutSi moxsna sakuTari 

simZimis ZaliT goravs da mis siCqares 

aregulirebs siCqaris avtomaturi regulirebis 
(SemoklebiT sar) sistema.        

 

 

 

 



355 

 

 

 

                             

                      9.2 cxrilis Tanaxmad maxarisxebel gorakebze Casatarebeli samuSaoebis                          
                     avtomatizebisaTvis gamoyenebulia Semdegi sistemebi: 

I. Semadgenlobis  daSlis siCqaris avtomaturad dasaxvis (SemoklebiT dsad) 

sistema. aRniSnuli sistemiT imarTeba gorakis saTavo SuqniSani. dasaSleli yoveli 

moxsnis gorakidan dagorebis win saTavo SuqniSnidan Semadgenlobis boloSi arsebuli 

lokomotivis memanqanes gadaecema brZaneba Tu ra siCqariT unda miawves lokomotivi 

Semadgenlobas, e.i gorakidan dasagorebel sxvadasxva moxsnas sxvadasxva sawyisi 

dasaSvebi siCqare mieniWeba; moxsnebisaTvis sxvadasxva sawyisi siCqaris miniWebis mizania 

maqsimalurad Semcirdes SemadgenlobaSi Semavali yvela moxsnis gorakidan dagorebis, e.i 

Semadgenlobis daSlis dro. aRniSnulidan gamomdinare saTavo SuqniSnis avtomaturad 

marTvis sistemas Semadgenlobis daSlis siCqaris avtomaturad dasaxvis sistema ewodeba. 

dsad  sistema funqcionirebs miRebis parkis liandagebidan dasaSleli Semadgenlobebis 

gasvlis nebarTvis gamcemi SuqniSnebidan saTavo SuqniSnamde (gorakis mwvervalamde) 

arsebul areSi (nax.9.2). 
mcire simZlavris maxarisxebel gorakebze aRniSnuli sistemis danergviT miRebuli 

mogeba umniSvneloa da amitom aseT gorakebze SeiZleba ar dainergos dsad  sistema; 

aseT SemTxvevaSi saTavo SuqniSanze Semadgenlobis daSlis damTavrebamde saTavo 

Suqnisanze erTi da igive nebadamrTveli signali anTia da gorakidan dasagorebel yvela 

moxsnas erTi da igive sawyisi siCqare mieniWeba.   

aRsaniSnavia, rom dsad  sistemis efeqturad funqcionirebisaTvis auculebelia 

danergili iqnas Semdegi damxmare sistemebi: 

 I-1 gorakis lokomotivis telemarTvis (SemoklebiT glt-is) sistema. dsad  

sistemis mier Semadgenlobis daSla cvladi siCqariT xdeba; kerZod, igi gorakidan 

moxsnebis sxvadasxva sawyisi siCqariT dagorebis saSualebas iZleva. daSlis cvladi 

siCqaris realizacia efeqturia sagorako lokomotivis marTvis avtomatizebis pirobebSi; 

gorakis lokomotivis telemarTvis sistemis daniSnulebaa gorakis lokomotivis 

avtomaturi marTva; e.i. igi (saaviacio teqnikaSi warmatebiT gamoyenebuli avtopilotis 
sistemis msgavsad) asrulebs moZravi erTeulis  (mocemul SemTxvevaSi, dasaSleli 

Semadgenlobis) marTvis funqciebs; aseT SemTxvevaSi lokomotivis memanqane SeiZleba 

lokomotivis marTvis procesis meTvalyured darCes (rac aamaRlebs misi muSaobis 

komfortulobas) an (saTanado pirobebis SemTxvevaSi) mTlianad gamoiricxos misi 

saWiroeba. glt sistemis moqmedebis are iwyeba miRebis parkis liandagebidan da 

mTavrdeba saTavo SuqniSanTan (ix. nax.9.2). 

 I-2 sagorako avtomaturi salokomotivo signalizaciis (SemoklebiT gals-is) 

sistema; misi saSualebiT lokomotivis memanqanes kabinaSi gadaecema dsad  sistemis 

mier gamomuSavebuli brZaneba. gal-is moqmedebis are emTxveva glt sistemis moqmedebis 

ares (nax.9.2).  
 

 II. gorakis avtomaturi centralizaciis (SemoklebiT gac–is) sistema. aRniSnuli 

sistemis saSualebiT moxsnebis moZraobis marSutebSi arsebuli isrebi saTanado 

mdebareobebSi avtomaturad gadaiyvaneba; misi moqmedebis are iwyeba saTavo SuqniSnidan 

(gorakis mwvervalidan) da mTavrdeba qvegorakis liandagebis sawyis wertilebTan 

(nax.9.2). 
 gorakis avtomaturi centralizaciis dros marTvis pultze winaswar aikrifeba 

erTmaneTis momdevno moxsnis marSrutebis gamzadebis brZanebebi, romlebsac imaxsovrebs 

sagorako programulad-damsaxi mowyobiloba (SemoklebiT gpdm); Semdeg aRniSnuli 

brZanebebi avtomaturad realizdeba; kerZod, konkretuli i-uri brZanebis Sesrulebis 

realizebis inicirebas axdens gorakis qanobze dagorebuli i-uri moxsna. gpdm 

mowyobilobis moqmedebis are iwyeba miRebis parkidan da mTavrdeba qvegorakis 

liandagebis sawyis wertilebTan (nax.9.2). 
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III. moxsnebis siCqareTa avtomaturi regulirebis (SemoklebiT sar-is) sistema; 
misi saSualebiT avtomaturad regulirdeba gorakis qanobze moZrav moxsnaTa siCqareebi. 

rogorc zemoT aRvniSneT, aRniSnuli siCqareebis regulirebisaTvis SeiZleba ori 

koncefcia iyos gamoyenebuli. pirveli koncefciis Tanaxmad gorakis qanobis daxriloba 

uzrunvelyofs yvelaze cudad mrboli moxsnis saWiro siCqariT moZraobas; am 

SemTxvevaSi kargad mrbolma moxsnebma sakuTari simZimis ZaliT moZraobisas SeiZleba 

dasaSvebze meti siCqareebi ganaviTaros da xdeba maTi Semcireba moxsnebis damuxruWebis 

gziT; meore koncefciis Tanaxmad gorakis qanobis daxriloba uzrunvelyofs yvelaze 

kargad mrboli moxsnis saWiro siCqariT moZraobas; am SemTxvevaSi cudad mrbolma 

moxsnebma sakuTari simZimis ZaliT moZraobisas SeiZleba dasaSvebze naklebi siCqareebi 

ganaviTaros da xdeba maTi gazrda moxsnebis aCqarebis gziT; saqarTvelos rkinigzaze 

gamoiyeneba moxsnaTa siCqareebis regulirebis pirveli koncefcia da qvemoT swored aseT 

koncefcias ganvixilavT. sar sistemis moqmedebis are iwyeba saTavo SuqniSanTan da 

mTavrdeba qvegorakis liandagebis bolo wertilebamde. 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 9.2. maxarisxebeli gorakebis avtomatizaciis sistemebis erTiani kompleqsi 
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gorakis avtomaturi centralizaciis [gac (ГАЦ)]  
            s  i  s  t  e  m  a. 

sagorako programulad damsaxi mowyobiloba [gpdm (ГПЗУ)]. 

                              

II sp 

avtom. salokomotivo signal-  

izaciis [als (АЛС)] sistema.  

                              

samuxruWo ubani 

gorakis manawilebeli zona 

isruli ubnis 

  q a n o b i 

III kona 

II kona 

III sp 

I sp 

I kona 

IV kona 

daSlis siCqaris avtomat- 

urad dasaxvis   [dsad            

    (АЗСР)] sistema  

  

      

aRmarTuli nawili (mi- 

 axloebis liandagi)  

  

      

CasaSvebi (moxsnebis dagorebis) nawili 

siCqaris avtomaturad regulirebis [sar (АРС)] sistema . 

                              

gorakis lokomotivis tele-  

marTvis [glt (ТГЛ)] sistema;  

                              

sasiCqaro ubani 

qvegorakis 

p a r k i 

sazomi ubani 
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9.5 sagorako avtomatikis sistemebSi gamoyenebuli 

 ZiriTadi savele mowyobilobebi 
                              

                            sarkinigzo  avtomatikis  sistemebSi  gamoyenebuli  tradiciuli  savele                       
                       mowyobilobebia sarelso wredebi, isruli eleqtroamZravebi da SuqniSnebi. 

gorakebisaTvis gankuTvnili sistemebis SemTxvevaSi maT emateba savagono Semneleblebi (an 
savagono amaCqareblebi),   xolo sarelso wredebi da isruli eleqtroamZravebi aigeba 

gorakebisaTvis damaxasiaTebeli specifikuri Taviseburebebis gaTvaliswinebiT, rac cvlis 

maT konstruqcias;  

isruli eleqtroamZravis SemTxvevaSi konstruqciuli cvlilebebi SedarebiT 

umniSvneloa da mimarTulia misi Zravis swrafmoqmedebis amaRlebisaken. SedarebiT ufro 

rTuladaa saqme sarelso wredebis SemTxvevaSi, rasac ganapirobebs Semdegi garemoeba.  

sarkinigzo avtomatikis sistemebisadmi wayenebuli ZiriTadi moTxovnaa moZraobis 

usafrTxoebis uzrunvelyofis moTxovna. sasadguro avtomatikis sistemebSi matareblebis 

usafrTxoebis misaRwevad gamoyenebulia principi: 

marSrutSi matareblis gadaadgilebis nebadamrTveli SuqniSni mxolod usafrTxoebis 

uzrunvelyofisaTvis aucilebeli yvela pirobis (isrebis saTanado mdebareobebSi yofnis, 

izolirebuli ubnebis Tavisuflebis, marSrutis Caketvis) dacvis Semdeg gaiReba; kerZod, 

rodesac Semowmdeba marSrutSi Semavali yvela isris saTanado mdebareobaSi yofna, 

izolirebuli ubnebis Tavisufleba da marSrutis Caketva (marSrutSi Semavali isrebis 

sxva mdebareobebSi gadayvanis SeuZlebloba). romelime am pirobis darRvevis SemTxvevaSi 

SuqniSanze ainTeba amkrZalavi signali da gaicema moZraobis Sewyvetis brZaneba. 

analogiuri principi rom moxsnebis marSrutebis gamzadebisTvisac gamogveyenebina, 

maSin morig moxsnas moZraobis dawyeba mxolod mas Semdeg SeeZleboda, rodesac wina 

moxsna gaivlida yvela isars da gaanTavisuflebda marSrutSi arsebul izolirebul 

ubnebs.  muSaobis aseTi reJimi dasaSleli Semadgenlobis xSir gaCerebebs gamoiwvevda da 

daSlis siCqares dauSveblad Seamcirebda. amitom maxarisxebel gorakze saTavo SuqniSnis 

Ria mdgomareobaSi yofnis dros (romelic marSrutSi moxsnis moZraobis dawyebis 

uflebis arsebobas niSnavs) ar mowmdeba marSrutSi arsebuli isrebis mdebareobebi da 

izolirebuli ubnebis Tavisufleba. 
                              

                        isrebi saTanado mdebareobebSi moZrav moxsnebs Soris arsebul droiT in-                            
                       tervalebSi maTi Tavisufal mdgomareobebSi yofnis dros unda 

gadaviyvanoT. isris gadayvanis xangrZlivobam ar unda gadaaWarbos wina izolirebul 

ubanze moxsnis moZraobis xangrZlivobas. winaaRmdeg SemTxvevaSi Tavisufali isris 

gadayvana daiwyeba isriswina ubanze moxsnis Sedgomamde; kalmebis gadaadgileba ver 

damTavrdeba masze moxsnis Sedgomamde da moxsna ascdeba liandags.   

isris gadayvanis xangrZlivoba Tu dasaSvebze (1,2 wm-ze) metia, maSin 

gaTvaliswinebuli unda iyos sawyis mdebareobaSi misi dabruneba; isris mdebareobis 

kontrolis xangrZlivad (2 wm-ze metad) ararsebobisas avtomaturad unda daixuros 

sagorake SuqniSani, rac isris SeWris an Sua mdebareobaSi misi gaCerebis SemTxvevaSi 

lokomotivis memanqanesaTvis gaCerebis brZanebis gadacemas gaxdis SesaZlebels. 

maxarisxebel gorakze gasamzadebel marSrutebSi isrebis Caketvis ararsebobis gamo 

moxsnebis qveS isrebis gadayvanas uzrunvelyofs maTi dakavebis makontrolebeli 

mowyobilobebi, romelTa ZiriTadi elementebia sarelso wredebi. aRniSnulidan 

gamomdinare sagorako avtomatikis sistemebSi gamoyenebuli savele mowyobilobebia: 

 isrebis dakavebis makontrolebeli mowyobilobebi; 

 savagono Semneleblebi (savagono amaCqareblebi); 

 isruli eleqtroamZravebi; 

 SuqniSnebi. 
damkvidrebuli tradiciis mixedviT saqarTveloSi arsebul maxarisxebel gorakebze 

moxsnebis moZraobis siCqareebi regulirdeba kargad mrboli moxsnebis damuxruWebis 

gziT da moxsnebis dasamuxruWeblad gamoiyeneba savagono Semneleblebi. ucxoeTis 

 1 
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maxarisxebel gorakebze moxsnebis siCqarTa regulirebisaTvis gamoiyeneba savagono 

amaCqareblebis saSualebiT cudad mrboli moxsnebis aCqarebis koncefcia; aRniSnulidan 

gamomdinare Cven detalurad ganvixilavT savagono Semneleblebs. 

zemoT CamoTvlili mowyobilobebidan mocemul TavSi ganvixilavT pirveli sami 

maTganis konstuqciuli agebulebisa da funqcionirebis Taviseburebebs.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

9.5.1. isrebis dakavebis makontrolebeli mowyobilobebi 

       

                        uisro saliandago ubnebis isrebis dakavebis makontrolebeli mowyobilob-            
                       ebis daniSnulebaa isrebis dakavebulobis swrafi da saimedo fiqsireba; 
zemoT moyvanil ganmartebaSi xazgasmulia gansaxilveli mowyobilobis swrafmoqmedeba 

da saimedooba. mokled ganvixiloT aseTi xarisxobrivi maCveneblebis aucilebloba.  

   1 

nax. 9.3. normalurad gaxsnili sarelso wredis sqema 
 

 

ПТМ-А II 

elmeqaniko-   

sis pulti 
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 dakavebulobis fiqsirebis siswrafe swrafmoqmedi isruli gadamyvanebis gamoyenebasTan 

erTad iZleva imis garantias, rom maqsimaluri siCqariT moZravi moxsnis mier isriswina 

ubnis ganTavisuflebamde isris axal mdebareobaSi gadayvanis procesi damTavrdeba. garda 

amisa, isruli da uisro izolirebuli ubnebis ganTavisuflebis swrafi fiqsacia 

aucilebelia gorakis avtomatur centralizaciaSi samarSruto davalebebis gacemis 

dasaCqareblad, rac amcirebs moxsnebs Soris dasaSveb intervalebs. 

saimedod funqcionireba aucilebelia imisaTvis, rom mocemul SemTxvevaSi marSrutis 

Caketva ar xdeba da moxsnebis moZraobis usafrTxoeba mTlianadaa damokidebuli 

aRniSnuli mowyobilobis saimedoobaze. 

isrebis dakavebis makontrolebeli mowyobilobis Semadgeneli elementebia: 

 sarelso wredebi; 

 saliandago gadamwodebi; 

 fotogadamwodebi, infrawiTeli gamosxivebisa da radioteqnikuri gadamwodebi. 

       

         sarelso wredebi. isrebis dakavebulobis makontrolebeli mowyobilobis 

         swrafmoqmedebis uzrunvelsayofad aucilebelia mis elementad gamoviyenoT 

normalurad gaxsnili sarelso wredebi, romelTa swrafmoqmedeba aRemateba normalurad 

Sekruli sarelso wredebis swrafmoqmedebas. praqtikaSi am mizniT farTod gavrcelda 

25 hc sixSiris deniT mkvebavi gorakis normalurad gaxsnili sarelso wredi (nax.9.3). 
sarelso wredi Tu Tavisufalia, maSin saliandago lt transformatoris II da III 
gragnilebSi gadis normis mixedviT 3 omze aranaklebi balastis winaRobiT gansazRvru-  

li sididis mcire deni. amitom transformatoris I gragnilSi inducirdeba mcire deni 

da Rr rezistorze warmoiSveba saliandago 31ИС reles Ruzis misazidad arasakmarisi 

sididis Zabva.  

moxsnis mier (romlis samatareblo Suntis winaRoba 0,5 oms ar aRemateba) sarelso 

wredis dakavebisas izrdeba lt transformatoris gragnilebSi gamavali denebi, ris 

Sedegadac amoqmeddeba 31ИС rele da amoirTveba gorakis avtomatur centralizaciaSi 

gamoyenebuli 31СП rele (nax.9.4). 
saliandago ПТМ–А transformatori yendeba maizolirebel pirapirebTan ganTavsebul 

satransformatoro  yuTSi (ix. nax. 9.3) da relsebs uerTdeba 0,2 omze araumetesi 
winaRobis gvarliT. saliandago reled ИВГ (ИМВШ-110) tipis swramoqmedi 31ИС reles 

gamoyeneba saSualebas iZleva sakontrolo batareis maqsimaluri (25 voltis toli) 

Zabvis SemTxvevaSic saliandago 31СП reles (ix. nax. 9.4) frontaluri kontaqti 

ganirTos samatareblo Suntis dadebidan araumetes 0,15 wamis ganmavlobaSi. Suntis 

aRebis Semdeg sakontrolo batareis minimaluri (22 voltis toli) Zabvis SemTxvevaSi   

saliandago 31СП reles frontaluri kontaqtebi 0,35 wamze araumetesi drois 

ganmavlobaSi unda SeirTos. 

wevis denisagan dacvisaTvis eleqtrificirebul liandagebTan momijnave sam sagorako 

sarelso wredSi saliandago rele Rr rezistorTan ФП-25 filtriTaa mierTebuli; amiT 

izrdeba energiis danakargi da amitom saWiroa gavzardoT lt transformatoris trans- 

formaciis koeficienti. filtriani sarelso wredi Tavisuflebis dros moixmars 4,1 
va-s tol, xolo dakavebulobis SemTxvevaSi -10,0 va-s tol simZlavres (ufiltro 

sarelso wredisaTvis aRniSnuli parametrebi Sesabamisad 2,4 va-isa da 6,1 va-is to- 
lia). es gansazRvravs sixSiris ПЧ50/25 gardamqmnelis erT naxevargragnilTan 

misaerTebeli sarelso wredebis maqsimalur raodenobas; maTi jamuri simZlavre udris 

75 v.a-s. sarelso wredebs vagonebi gorvis mimarTulebiT ikavebs, amitom wredebi 

sxivebad am mimarTulebisadmi ganivad unda gavaerTianoT; amiT mcirdeba erTdroulad 

dakavebuli sarelso wredebis raodenoba da SesaZlebeli xdeba erTi gardamqmnelidan 

mkvebav or sxivSi CavrToT 25 sarelso wredi.  

gorakis avtomaturi centralizaciisadmi mezobeli sarelso wredebi fazuri 

SeTanxmebiT pirveli sxivisagan ikvebeba, amitom miRebis parkis eleqtruli 

centralizaciis zonisadmi momijnave sagorako sarelso wredebi kvebis pirvel sxivSi 

unda CavrToT. 

   2 
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eleqtrokvebis amorTvis dros yalbi Tavisuflebis indikaciis aRmosafxvrelad 

TiToeuli sxivisaTvis gaTvaliswinebulia Zabvis makontrolebeli 3B rele (ix. nax.9.3), 
romelic ukanaskneli sarelso wredis Semdeg uerTdeba sixSiris gardamqmnelis 

naxevargragnils. am reles Tu TavSi mivaerTebT, rogorc es 4B relesTvisaa naCvenebi, 

maSin sxiv 4-is gamtarebis gawyveta ar amorTavs reles da  Seqmnis saxifaTo situacias. 

nax. 9.4. damcavi ЭС-75  blokis sqema 
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erTi gardamqmnelis Zabvis makontrolebeli 3B da 4B releebi warmoqmnis isruli 

saliandago releebis kvebis 2ГПРЦ polussa da uisro ubnebis saliandago releebis 

mameorebelTa kvebis 31ПА poluss.  
       
          ПТМ–А transformatoris transformaciis n koeficienti (nax.9.5), agreTve RSemz. SebzRu- 
                        davi da Rreg. saregulacio rezistorebis winaRobebi ise unda SevirCioT, rom srulde- 

bodes Semdegi pirobebi: 
    Tavisufali sarelso wredis dros, rodesac relsebs Soris arsebuli Zabva izolaciis minimaluri 

Riz.min winaRobis tolia, saliandago releSi gamavali Ilr  deni saimedod aramoqmedebis  denze naklebi 

unda iyos, e.i.  l̇r   ṡaram; 

      dakavebuli sarelso wredis dros, rodesac relsebs Soris arsebuli Zabva samatareblo Suntis 

normatuli RSn winaRobis tolia, saliandago releSi gamavali deni saimedo amoqmedebis  denze naklebi ar 

  l̇r   ṡam; 

       samatareblo Suntis winaRoba Tu nulis tolia, maSin transformatoris pirvelad gragnilSi 

gamavalma denma ar unda gadaaWarbos nominalur  ̇1nom  dens, xolo releSi gamavalma denma – gadatvirTvis 

dasaSveb  dens, e.i  ̇lr   ̇gad. 
saangariSo formulebis gamosaTvlelad ПТМ–А transformatori icvleba uqmi svlisa da mokled 

SerTvis Zuqs da  ZmkS rezistorebiTa da transformaciis n koeficientis mqone idealuri 

transformatoriT. f = 25 hc sixSiris dros ПТМ–А transformatoris parametrebis gazomvebis Sedegebis 

mixedviT SeiZleba miviRoT, rom Zuqs = , xolo ZmkS = RmkS .  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 
9.5  naxazze  naCvenebi saangariSo sqemis mixedviT SeiZleba gamovTvaloT normalurad gaxsnili sagorako 

sarelso wredis qvemoT moyvanili ZiriTadi parametrebi.  
1) denebi transformatoris pirvelad konturSi, romlebic saliandago releSi gamavali denebis 

proporciulia: 
  Tavisufali sarelso wredis dros 

                        ̇1H  = k ṡaram  =   ̇max /(  შ    +          )                                          (9.2)                                   
  dakavebuli sarelso wredis dros 

                          ̇1Sn  = k ṡam =   ̇min /(  შ    +    RSn) 

    
sadac k  aris proporciulobis koeficienti;  შ    - sarelso wredis pirdapiri Sesasvleli winaRoba, gazomili 3-4 

momWerebze. 
 
 
2) sarelso wredis pirdapiri Sesasvleli winaRoba 

                       შ    = R0  + RmimR. eq. +  
 rSsd , 

sadac RmimR. eq.  aris saliandago reles (mimRebebis} ekvivalenturi winaRoba;  rSsd - SemaerTebeli sadenebis winaRoba.   

3) saliandago mimRebis ekvivalenturi winaRoba: 

                                 RmimR. eq. = RmimR Rr / (RmimR + Rr) 

4) saliandago reles saimedod aramoqmedebisa da aramoqmedebis denebis fardoba:  

   3 

nax. 9.5. normalurad gaxsnili sarelso 

     wredis saangariSo sqema 

ПТМ-А 

Zuqs 

ZmkS 

ZSes.1 ZSes.2 

rSsd 
Rr 

RmimR 

U 1 2 
(RSn ) 

Rn min 

1 

2 

3 

4 

RS 

φSes.2 

ZSes.2 

RS + | ZSes.2| 
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        ṡara /  ṡaram  = [( ̇max ( შ    +    RS)] / [( ̇min ( შ    +          )]        (9.3) 
sadac RS  aris Sunturi RSn  winaRobis konkretuli (nebismieri) mniSvneloba.  

SemovitanoT Semdegi aRniSvnebi: 
    Zabvis cvlilebis (varirebis)  koeficienti: 
                               Kvar =  ̇max /  ̇min 

    maragis       koeficientze saliandago reles  ̇amoq amoqmedebis  denis namravli (miviRebT reles 

saimedod amoqmedebis dens): 
                               ṡam  =       ̇amoq  ; 

    sarelso wredis uku Sesasvleli   შ     winaRoba, romelic 1-2 momWerebis mokled SerTvis dros 

aris gazomili: 
                              RH min   =  შ     /    ; 

       saliandago reles saimedod dabrunebis dayvanili        
    koeficienti:  

                                                                        
      =     ṡaram  /         ̇amoq  

Semotanili aRniSvnebis gamoyenebiT ganvsazRvroT (14.2) formulis mricxvelis veqtorebis jami  (ix. nax. 

11.3): 
           (RS +  შ     )

2
 = (RS +  შ     cos Ses2)

2 +  შ     sin Ses2)
2 = 

                                 =  შ
  + 2 RS   შ      cos Ses2+  შ     

2
; 

 
analogiurad (14.2) formulis mniSvnelisaTvis gveqneba: 

                   (RH min+ შ     ))
2
 =        

  + 2 RH min   შ      cos Ses2+    შ     
2
  

mricxveli da mniSvneli gavyoT   შ     2 -ze, aviRoT maTi fardoba da miviRebT kvadratul gantolebas: 

                       (RS /+ შ     )
2 
+ 2(RS / შ     )cos Ses2– M  = 0, 

sadac M  = 1- (      
  )2 – [2 RH min/  შ     ]  (      

  )2 cos Ses2 – [RH min/ შ     ]      
  )2. 

   aRniSnuli kvadratuli gantolebis gadawyvetiT viRebT: 

                           (RS / შ    ) = - cos Ses2  √ ,  sadac Q = cos Ses2– M   

vinaidan tolobis marcxena nawili dadebiTia da Ses2 = 90
0, amitom radikalis win minus niSans azri 

ara aqvs da aRniSnuli amonaxsnidan vRebulobT: 
                               RS =  შ      (√  - cos Ses2), 

sadac  L = - sin
2
 Ses2  + N,  xolo   N = 1-M.  

 gamoyenebul normalurad gaxsnil sarelso wredebSi gamoiyeneba aqtiuri winaRobebi, amitom Ses2=0, 

rac amartivebs formulas da viRebT: 
                                     RS =  RSes.2 (√  - 1), 
anu M–isa da N–is mniSvnelobebis gaTvaliswinebiT: 
                            RS =       

   RH min – RSes.2 - (1 -       
  ), 

sadac RSes.2  = RSes.1 /  
  = [(R0 + RmimR. eq. + Rm.S.)/  

 ] +  rSsd . 

 
ukanaskneli formulidan gamodis, rom       

  da RH min parametrebis mocemuli mniSvnelobebis dros 

maqsimaluri Sunturi mgrZnobiaroba miiRweva  RSes.2 –is minimaluri mniSvnelobis dros, romlis sidide 

izRudeba transformatoris pirveladi gragnilis nominaluri denis sididiT:  
                                     RSes.2   ̇ /( ̇1H   

 ). 

aseT SemTxvevaSi gvTavazoben gamoviyenoT kvebis wyaros nominaluri  ̇ Zabva, vinaidan  max–is dros 

transformatoris xanmokle mcire (10% - is toli) gadatvirTva sruliad dasaSvebia. 
sabolood viRebT: 
                                              RS.opt.   =       

   Rn  min –  ̇(1 -       
  ) /  ̇1H   

  

maSasadame RS–is gazrda mxolod transformaciis n koeficientis amaRlebiTaa SesaZlebeli; amas xels 

uSlis saliandago reles mosalodneli gadatvirTvebi, rac misi gadatvirTvis dasaSvebi koeficientiT 

izRudeba: 
                                =     ღ  ქ      /  ̇amoq. =1,1  ̇1H    ღ  ქ /  ̇amoq.,  

sadac  ̇amoq  aris saliandago reles amuSavebis Zabva. 
normaluri reJimis dros unda sruldebodes piroba:      
                                   ̇1H     ღ  ქ  =  ̇s.aram., 

sadac  ̇s.aram  aris saliandago reles saimedod aramoqmedebis Zabva. 
 (9.1) gamosaxulebas Tu gaviTvaliswinebT, saliandago reles saimedod aramoqmedebis ZabvisaTvis 

gveqneba: 
                         ̇s.aram  =  ̇max    ღ  ქ  /( შ        +          ),   

saidanac 
                  RmimR. eq.  =  ̇s.aram ( შ           и      /  ̇max          (9.4) 
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sadac RSes1.min =  ̇/ ̇1H  . 
(11.3) gamosaxulebas Tu gamoviyenebT, miviRebT: 
                                =        (1 +        / შ       ), 

sadac         =   ̇s.aram / ̇amoq .  
saliandago reles gadatvirTvis kriteriumis mixedviT transformaciis koeficientis dasaSvebi 

mniSvneloba  gamoiTvleba formuliT: 

                   შ  = √
 

 
 , 

  sadac: A = (     -         შ        ;  B =         и   . 

meoreuli gragnilebis SeTanxmebulad anu Semxvedrad CarTviT dgindeba      შ -Tan uaxloesi 

transformaciis nd  koeficienti, romelis drosac izomeba transformatoris mokled SerTvis winaRoba:  
                           RmkS.(nd) =  ̇mS  /  ̇1H   ,  
sadac  ̇mS   aris  ̇1H  denis dros  transformatoris pirvelad gragnilze modebuli Zabva.     

(9.3) formulis mixedviT vRebulobT: 
                              ღ  ქ  =  ̇s.aram ( შ         +   

   и    
winaRoba 
                                RmimR =  RmimR RmimR. eq.  / (RmimR - RmimR. eq.)    

sadac  RmimR aris cvladi denisadmi saliandago reles gragnilis winaRoba.  

9.5 naxazze naCvenebi veqtoruli diagramis safuZvelze:  
                R0 =  შ        - RmimR. eq.    - RmkS.(nd) -   

 
 rSsd . 

amgvarad, gansazRvrulia normalurad gaxsnili sarelso wredis yvela parametri.  
 

normalurad gaxsnili sarelso wredis arsebiTi upiratesobaa is, rom masSi 

gaerTianebulia misi mkvebavi da releuri boloebi; amis Sedegad normalurad Sekrul 

sarelso wredTan SedarebiT mcirdeba savele aparaturis raodenoba (ori 

satransformatoro yuTis nacvlad sakmarisia erTi aseTi yuTi), rac aiolebs 

mSeneblobas, teqnikur momsaxurebasa da liandagebis gasufTavebas. garda amisa, 

normalurad gaxsnili sarelso wredebi gamoirCeva maRali swrafmoqmedebiT, rac 

aucilebelia gorakze mimdinare teqnologiuri procesebis warmatebiT SesrulebisaTvis. 

normalurad gaxsnili sarelso wredis naklia is, rom igi ver amowmebs SemaerTebeli 

sadenebisa da relsebis mTlianobas (mTlianobebis darRveva sarelso wredis 

dakavebulobis yalb informacias warmoSobs). miTiTebuli dazianebebis warmoSobisas 

gorakis avtomatur centralizaciaSi ar ikargeba samarSruto davaleba da gamoiricxeba 

isris gadayvanis SesaZlebloba. marTvis pultidan isruli saxeluris gadawevisas 

dakavebuli isris gadayvanis gamosaricxavad nebismieri saxis sagorako sarelso wredi 

specialuri saliandago gadamwodebiTaa aRWurvili; aRniSnulis gamo gamarTlebulia 

gorakebze normalurad  sarelso wredebis gamoyeneba, romlebic  maRali 

swrafmoqmedebiT gamoirCeva. 

       

         magnituri pedlebi da saliandago gadamwodebi [26]. gorakis sarelso wre- 

         debi funqcionirebs intensiurad daWuWyianebuli relsebis garemoSi; amitom 

moxsnis qveS isris gadayvanis SesaZleblobis gamosaricxavad isini damatebiT aRiWurveba 

magnituri pedlebiT an saliandago gadamwodebiT. saqarTvelos rkinigzaze farTod 

gamoiyeneba ПБМ-56 tipis magnituri ukontaqto pedlebi (nax.9.6). liandagebis konis 

pirveli sarelso wredebi or-ori (ix. nax.9.3), xolo danarCeni sarelso wredebi - 

TiTo-TiTo aseTi pedlebiT aRiWurveba.  pirveli 31П pedali isris kalmidan 4, xolo 

meore pedali – 5,5 metr manZilzea dayenebuli (maizolirebel pirapirTan uaxloes 

saSpale yuTSi). erTi pedliT aRWurvis SemTxvevaSi igi isris kalmidan 4 metris 

daSorebiT ganTavsdeba.  

ПБМ-56 tipis magnituri ukontaqto pedali warmoadgens mudmiv magnit 2-ze Camocmul 

da relsis Sida mxareze damagrebul gragnil 1-s (ix. nax.9.6). pedalTan Tvlis 

miaxloebisa da daSorebis momentebSi magnituri nakadi mkveTrad izrdeba da gragnilSi 

ainducirebs sxvadasxva polarobis denis or impulss, romelTaganac erT-erTi 

aamoqmedebs damcav ЗС-75 blokSi (nax.9.4) ganTavsebul РП-7 tipis pedalur polarizebul 
1ПД (2ПД) reles. am reles kontaqtiT amoqmeddeba ПД rele, romelsac Ruzis 
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CamoSvebaze aqvs 0,9 – 1,0 wamis toli Seyovneba; ПД rele samatareblo Suntis 

arsebobisagan damoukideblad gawyvets saliandago 31СП reles kvebis wreds. ПД reles 

zemoTaRniSnuli droiTi Seyovneba isarze Tvlis moZraobis xangrZlivobaze gacilebiT 

naklebia, amitom ar ayovnebs informaciis mosvlas da isris ganTavisuflebas.  

                

 
 

 

 
1ПД (2ПД) reles mcire simZlavriani kontaqtis muSaobis xangrZlivobis gasazrdelad 

da misi xanmokle SerTvis periodSi ПД reles saimedod amoqmedebisaTvis am ukanaskneli 

reles gragnili CarTulia marTkuTxovani formis erTeulovani impulsis generatoris 

(aseTi saxis generatorebs erTvibratorebi ewodeba) VT2 tranzistoris koleqtorul 

wredSi. sawyis mdgomareobaSi VT2 tranzistori daketilia, xolo VT3 tranzistori - 

Ria. VT2  tranzistoris daketvas uzrunvelyofs  Zabvis  R9-R10 gamyofi, romelic 

aRniSnuli tranzistoris bazaze awvdis emiteris potencialze nakleb uaryofiT 

potencials; es ukanaskneli Ria VT3 tranzistorSi gamavali denis mier R13 

rezistorze gamowveuli Zabvis vardnis tolia. C3 da C4 kondensatorebi damuxtulia 

Zabvamde, romlis sidide udris kvebis wyaros Zabvisa da  R13 rezistorze Zabvis vardnis 

sxvaobas.   

1ПД (2ПД) reles Я – Л kontaqtis SerTvis dros R9 rezistors paralelurad 

miuerTdeba  R8 rezistori, rac gazrdis  R10 rezistorze modebul Zabvas, romelic  R13 

rezistorze modebul Zabvas gadaaWarbebs. gaiReba VT2 tranzistori da amoqmeddeba ПД 
rele.  C3 da  C4 kondensatorebi dadebiTi gamomyvaniT miuerTdeba   VT3 tranzistoris 

bazas da aRniSnuli tranzistori daiketeba. sqemis aseT mdgomareobaSi yofnis 

xangrZlivoba damokidebulia ara Я – Л kontaqtebis SerTvis xangrZlivobaze, aramed C3 da 

C4 kondensatorebis ganmuxtvis droze. ganmuxtvis wredSi (R11 – kvebis wyaro - R13 – 
gaRebuli VT2 tranzistori) arsebuli elementebis parametrebi isea SerCeuli, rom 

ganmuxtvis dro aWarbebs ПД reles amoqmedebis dros. es ukanaskneli Tavisi gragnilis 

paralelurad aerTebs C2  kondensators, romelic uzrunvelyofs 0,9 – 1,0 wamis tol 

Seyovnebas Ruzis CamoSvebaze. 1/9 markis mqone jvarediani ufro grZeli isrebis 

dakavebis fiqsaciis dros Seyovnebis 1,8 – 2,0 wamamde gasazrdelad blokze zRudaris 

dayenebiT xdeba C1 kondensatoris mierTeba. 

ПД reles amoqmedeba kontroldeba eleqtromeqanikosis pultze, sadac TiToeuli 

isrisaTvis ВТ Rilakia dayenebuli; maTze TiTis daWeriTa da aSvebiT gac-is 

daregulirebis procesSi moxsnis mier isris dakaveba da ganTavisufleba imitirdeba, rac 

nax. 9.6. ПБМ-56 tipis magnituri ukontaqto pedali 
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samarSruto davalebebis translaciis Sesamowmebladaa aucilebeli. gac-is 

daregulirebis Semdeg aRniSnuli Rilakebi ЗС-75 blokebidan unda gamovrToT.  

ПБМ-56 tipis pedalis gragnilSi inducirebuli Zabva magnituri nakadis cvlilebis 

siCqaris tolia, e.i. u = - d /dt ; amitom moxsnis 1,5 km/wm-ze naklebi siCqariT 

moZraobisas warmoSobili Zabvis impulsis amplituda 1ПД (2ПД)  reles asamoqmedeblad 

sakmarisi ar aris, xolo 30,0 km/wm-ze ufro meti siCqariT moZraobisas impulsis mcire 

xangrZlivobis gamo rele ver aswrebs amoqmedebas. aRniSnulidan gamomdinare SeiZleba 

davaskvnaT, rom moxsnebis 1,5 m/wm-mde 30,0 km/wm-ze ufro meti siCqariT moZraobisas 
ПБМ-56 tipis magnituri ukontaqto pedlis gamoyeneba ar SeiZleba, rac aRniSnuli 
pedlis mniSvnelovani naklia. 

 

 
 

 
 
zemoTaRniSnuli nakli ar gaaCnia  ДП50-80 tipis saliandago gadamwods (nax.9.7); igi 

Sedgeba eleqtromagnituri Tavisagan 1, saregulacio Suasadebebisagan 2, baqnisagan 3 da 
kakviani WanWikisagan 4. gadamwodis Tavis SigniT gvaqvs sasignalo (zeda) da 

makompensirebeli (qveda) Rerovani magnitogamtarebi, romlebsac aqvs koWebi. (202) 
voltis mqone 50 herci sixSiris mkvebavi Zabva t1 transformatoridan miewodeba kvebis 

W1C da W1K gragnilebis 1-2 gamomyvanebs. W1C gragnilis mier Seqmnili sasignalo  C 

nakadiMmagnitogamtarisa da relsis Tavis gavliT Seikvreba. W1K gragnilis mier 

Seqmnili makompensirebeli K  nakadi gadis magnitogamtarSi, sahaero SualedSi, baqansa 

da relsis ZirSi. miTiTebul magnitur wredebs Soris arsebuli gansxvavebis gamo 

erTmaneTisagan gansxvavdeba C da  K  nakadebis amplitudebi, fazebi da sixSiruli 

Semdgenlebi; amitom gadamwodis (4-5) gamomyvanze warmoiSveba aSlis (2-3 voltis toli) 

signali; aRniSnuli signali udris Semxvedrad CarTul W1C sasignalo da W1K 

makompensirebel gragnilebSi dainduqcirebuli Zabvebis sxvaobas. 

nax. 9.7.  saliandago ДП50-80 gadamwodi 
             da misi CarTvis sqema 
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gadamwodze Tvlis rebordis arsebobisas mcirdeba sasignalo magnituri wredis 

sahaero Sualedebi; amiT (353) voltamde  izrdeba Zabva W1C gragnilsa da gadamwodis 

gamosasvlelze. es Zabva miewodeba ПСДП50-81 gardamqmnelis Sesasvlelze, romelic 

akompensirebs aSlis Zabvas da Zabvas gardaqmnis sapedalo 1ПД  reles mkvebav mudmiv 

Zabvad.  

Tvlisagan Tavisufali gadamwodis awyoba gulisxmobs da rezistorebis iseT 

mdebareobaSi dayenebas, romlis drosac R1 da R2 gamomyvanebze arsebuli Zabvis sidide 

0,1 volts ar aWarbebs. 
 

sazomi trigeruri elementi (tranzistorebi VT1, VT2 da rezistorebi R4-R9) gammarTvelis 

(VD1 – Vd4) signals gardaqmnis marTkuTxovan impulsad, romlis xangrZlivoba gadamwodis 

mgrZnobiarobis (0,350,65 metri) pirdapir proporciuli da Tvlis moZraobis (036 km/sT)  
siCqaris ukiproporciulia.     

signalis ararsebobis dros VT1 tranzistori Riaa (VT2 tranzistori daketilia) da muSaobs 

R5 da  R6 rezistirebis gavliT gamavali bazis denis gajerebis reJimSi. signalis Zabva rodesac 

miaRwevs amuSavebis zRurbls, VT1-is bazis deni nulamde Semcirdeba da tranzistori daiketeba. 

VT2-is potenciali amaRldeba da igi gaiReba. es gamoiwvevs maZliereblis VT3 tranzisoris 

daxurvas,   VT4- is gaRebasa da pedaluri  1ПД reles amoqmedebas.  aseT mdgomareobaSi trigeri 

darCeba manam, sanam gadamwodis signali dabrunebis zRurblis Zabvamde ar Semcirdeba. amuSavebisa 

da Dabrunebis zRurblebis ZabvaTa sxvaoba uzrunvelyofs dabrkolebebisagan mowyobilobis dacvas. 
 

 

      

           fotogadamwodebi, infrawiTeli gamosxivebisa da radoteqnikuri  
        gadamwodebi. magnituri pedlebiT an saliandago gadamwodebiT sarelso 

wredis aRWurvac ver gamoricxavs iseTi grZelbaziani vagonebis qveS isrebis gadayvanis 
SesaZleblobas, romelTa RerZebs Soris manZili aWarbebs sarelso wredis (11,4 metris 
tol) sigrZes. amitom saWiroa sarelso wredebi damatebiT aRvWurvoT 

fotoeleqtronuli mowyobilobebiT (nax.9.8). fotogadamcem 2-is ganTavseba da 

horizontalisadmi misi optikuri RerZis daxris kuTxe (80) iseTia, rom 

uzrunvelyofilia isarze moZravi vagonis TavkoWisa da avtogadasabmelis mier 

gamnaTebel 2-isgan gamosxivebuli Suqis konis gadafarva. vagonis zedapiridan areklili 

mzis sxivebisagan fotogadamwodis dasacavad unda SevecadoT aRniSnuli gadamwodi ise 

davayenoT, rom vagoniT ifarebodes mzis sxivebi. mzis sxivebiT fotogadamcemis 

pirdapiri dasxivebis gamosaricxavad iyeneben damcav saCexs, gamnaTeblis Suqsxivs 

mimarTaven qvemodan zemoT, xolo fotogadamwodis linzebs – zemodan qvemoT.  

mimarTuli SuqiT fg fotogadamwodis ganaTebisas (ix. nax.9.4) warmoSobili deni 

gaivlis Ф(РП-7) reles 1-2 gragnilSi. Ф rele SerTavs Я-Л kontaqtebs da kvebis 

wredis minusovan poluss miuerTebs VT1 tranzistoris bazas, romelic gaiReba. kvebas 

miiRebs ФK rele, romelic Tavis frontul kontaqtebs SerTavs isris Tavisuflebis 

makontrolebel wredSi.  

vagonis mier Suqsxivis gadafarvisas mcirdeba fotorezistoris ganaTebuloba, rac 

zrdis mis winaRobas, xolo es ukanaskneli amcirebs Ф reles 1-2 gragnilSi gamaval 

dens. 3-4 gragnilSi gamavali Semxvedri mimarTulebis denis zemoqmedebiT Ф rele 

SerTavs Я-П kontaqtebs da Camket potencials miawvdis VT1 tranzistoris bazas. VT1-

is daketva gamoiwvevs ФK reles frontuli 41-43 kontaqtebis ganrTvas; amiT 

fiqsirdeba isris dakaveba da gamoiricxeba misi gadayvanis SesaZlebloba.  

ФК reles 81-82 kontaqtis gaTiSva maSin datovebs udenod  31СП reles, rodesac 

misi kvebis wredi samatareblo Suntis zeddebis (CarTulia  31ИС rele), an pedlebis 

amuSavebis (CarTulia ПД rele) gamoa gawyvetili. amiT gamoiricxeba 31СП  reles 

gaumarTlebeli amorTva, romlis mizezi SeiZleba iyos frinvelebis an adamianebis mier 

Suqsxivis SemTxveviTi gadafarva; es mniSvnelovania, radgan aseTi gaumarTlebeli amorTva 

gac-is samarSruto davalebebis amovardnebs iwvevs.  

araxelsayreli meteorologiuri pirobebis dros fotogadamwodebi wyvets muSaobas, 

amitom Semadgenlobebis daSlis procesis gasagrZeleblad liandagebis TiToeul konaSi 

   5 



367 

 

 

arsebuli isrebis jgufze gaTvaliswinebulia ВФК Rilaki, romelzedac TiTis daWeriT 

amoirTveba  ФК rele.  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

atmosferuli gavlenebisagan Tavisufalia infrawiTeli gamosxivebisa da 

radioteqnikuri gadamwodebi, romelTa damuSaveba mimdinareobs. radioteqnikuri rtg 

gadamwodebi muSaobs eleqtromagnituri talRebis zemaRalsixSirul diapazonSi (f = 

9,19,5 gigaherci), romlebsac gaaCnia aRmoCenili moZravi erTeulebidan arekvlis unari. 

rac ufro maRalia gamosxivebuli rxevis f sixSire, miT ufro akavebs maT atmosferuli 

naleqebi da mtveri. 50 metrze naklebi xilvadobis sqeli nislis dros 

fotogadamwodebSi gamoyenebuli optikuri (= 0,4 0,75 milimetri) diapazonis 

talRebisaTvis  mileva 100 db/km –is tolia. rac ufro grZelia talRis sigrZe, miT 

ufro nakleb zegavlenas axdens nasze zemoT ganxiluli faqtorebi (magaliTad = 3,2 

santimetris  SemTxvevaSi mileva 0,30,4 db/km-is tolia), magram am dros izrdeba 

gadamwodebis zomebi da saanteno mowyobilobaTa Rirebuleba. 

 

9.5.2. savagono Semneleblebi 

       

           Semneleblebis klasifikacia. savagono Semneleblebi gamoiyeneba go- 

         rakis qanobze mgoravi iseTi kargad mrbolo moxsnebis dasamuxruWebad, 

romelTa siCqareebma dasaSveb mniSvnelobebs gadaaWarbes. ganasxvaveben meqanikur, 

eleqtromagnitur da msrbol magniturvelian savagono Semneleblebsa da amaCqareblebs.   

samuxruWo efeqtis Seqmnis xerxis mixedviT ganasxvaveben vagonebis Tvlebis damWer da 

aradamWer savagono Semneleblebs.  

vagonebis Tvlebis damWeri Semneleblebi samuxruWo Zalis Sesaqmnelad iyenebs Tvalsa 

da samuxruWo salteebs Soris warmoSobil xaxuns.  isini iyofian woniT da dasaWer 

Semneleblad. orive maTganSi gamoiyeneba specialuri amZravebi, romlebic sxvadasxva 

funqciebs asrulebs. woniT SemneleblebSi amZravebiT xdeba samuxruWo sistemis aweva, 
anu muSa mdgomareobaSi gadayvana; amis Semdeg muSa mdgomareobaSi mvof SemnelebelSi 

vagonis gavlisas vagonis woniT warmoiSveba samuxruWo Zalva.  damWer SemneleblebSi 
amZravi warmoSobs Zalvas, romelic uSualod gadaecema vagonebis Tvlebs.  

  1               

1 

nax. 9.8.  fotogadamwodis ganTavsebis sqema 
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zemoT aRniSnulis Tanaxmad, woniTi Semneleblis mier warmoSobili samuxruWo Zalva 

vagonis wonis pirdapirproporciulia, e.i. igi warmoadgens vagonis wonaze damokidebul 

cvlad sidides. damWer SemnelebelSi warmoSobil samuxruWo Zalvas warmoSobs amZravi 

da igi mudmivi sididea. 

samuxruWo Zalva Tvals orive mxridan unda moedos da moxdes maTi gakompensireba, 

raTa Tvlis RerZs ar gadaeces mRunavi Zalebi. 

TiToeul relsze mosuli mamuxruWeblis samuxruWo Zala avtomaturad unda 

icvlebodes imaze damokidebulebiT, Tu RerZebze rogoraa Tvlebi Camocmuli da 

dadgenili daSvebebis farglebSi rogor icvleba artaxebis sigane; amitom samuxruWo 

Zalvis gadacema drekadi aris (SekumSuli haeriT, zambariT) saSualebiT xdeba, rac 

uzrunvelyofs savagono TvlebTan samuxruWo salteebis sasurvel urTierTzemoqmedebas. 

ar SeiZleba usasrulod gavzardoT Tvalze daWera, ramac SeiZleba artaxis piris 

gamofxvna gamoiwvios; es gansakuTrebiT im artaxebs exeba, romelTa gare piri gacveTili 

an gadaglesilia. moyvanili  pirobebidan gamomdinare Tvalze mosuli vagonis wonasTan 

samuxruWo salteebze daWeris Zalis fardoba 24-is toli unda iyos. 

       

          woniTi da damWeri Semneleblebis amoqmedeba pnevmaturi da hidravlikuri            

        amZravebiT xdeba. orive saxis Semneleblis mier samuxruWo Zala warmoiSveba 

TvlebTan Semneleblebis saltis zedapirebis urTierTzemoqmedebiT, amitom maT saltur 
Semneleblebs  uwodeben. maTi arsebiTi naklia is, rom samuxruWo efeqti damokidebulia 

Tvlisa da saltis urTierTzemoqmedi zedapirebis mdgomareobaze. magaliTad aRniSnul 

zedapirebze saRebavis an sapoxi masalebis moxvedram SeiZleba samuxruWo efeqtis sruli 

dakargva gamoiwvios. 

gorakis gadamuSavebis unari izrdeba moxsnebis dagorebis siCqaris gazrdiT. amitom 

gorakis dinamikuri profili ise unda avagoT, rom vagoni maqsimalurad dasaSvebi 

siCqariT Sediodes (aRniSnuli siCqare Tvlisa da Semneleblis konstruqciaTa simtkiciT 

izRudeba). saqarTveloSi gamoyenebuli salturi SemneleblisaTvis maTSi vagonebis 

maqsimaluri siCqareebi icvleba 6,0 m/wm–dan  8,0 m/wm–mde, rac gaTvaliswinebuli unda 

iyos gorakebis daproeqtebisas.  

mravalferovania iseTi Semneleblebi, romlebiTac ar xdeba Tvlebze daWera; aseTia: 

bunikebiani, yvinTiani hidravlikuri, spiralur-muSta, eleqtromagnituri, msrboli 

magnitur veliani da drekadi samuxruWo elementiani Semnelebeli. 

bunikebian SemneleblebSi gamoiyeneba samuxruWo bunikebi, romlebsac distanciurad 

marTvadi amZravi alagebs relsebze. Tvlis Sedgomis Semdeg buniki relsze srials 

iwyebs da xaxunis ZaliT warmoqmnis samuxruWo Zalas. damuxruWebis dawyebis adgilidan 

garkveuli manZilis Semdeg relsis bolo gverdze  iRuneba, buniki Tvlidan gamosvlis 

saSualebas iRebs da amZravi abrunebs dayenebis adgilze. bunikebiani Semneleblebis 

samuxruWo efeqtic moxaxune zedapirebis mdgomareobazea damokidebuli. 

yvinTiani hidravlikuri Semnelebeli  warmoadgens sarelso liandis SigniT dayenebul 

cilindrs, romelsac aqvs naxevrad mrgvalTaviani gamoweuli yvinTa. moxsna Tu imaze 

naklebi siCqariT moZraobs, romelzedac Semnelebelia daregulirebuli, maSin cilindris 

yvinTaze Tvlis rebordis daWerisas dguSis qveS arsebuli siTxe dakalibrebuli 

naxvretis gavliT gadinebas aswrebs da yvinTa praqtikulad winaaRmdegobis gareSe 

CaeSveba cilindrSi.  moxsnis siCqare Tu aWarbebs zemoTaRniSnul siCqares, maSin iketeba 

saregulirebeli samuxruWo sarqveli da yvinTa vagonis gzaze warmoqmnis Tavisebur 

gadasagorebel goraks. konstruqciis saTanadod cvlilebis SemTxvevaSi am mowyobilobam 

SeiZleba Seasrulos vagonis rogorc Semneleblis, iseve amaCqareblis funqcia. aseTi 

mowyobilobebis muSaobis unariani variantebi Seqmnili aqvs inglisur firma “douti”-s 
da isini gamoiyeneba didi britaneTisa da iaponiis rkinigzebze.  

spiralur-muSta hidravlikuri Semneleblis dadebiT mxared SeiZleba ganvixiloT is 

garemoeba, rom mcire konstruqciuli cvlilebis meSveobiT igi SeiZleba savagono 

amaCqareblad gadakeTdes; aRniSnulis gamo qvemoT SedarebiT detalurad ganvixilavT 

aRniSnul Semnelebels.   
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drekadi samuxruWo elementian SemnelebelSi vagonis dasamuxruWeblad Semnelebeli 

sistema aiweva da Tvali specialur am sistemis kumSvad rezinaze daiwyebs gorvas; 

aRniSnuli rezinis SekumSvisaTvis vagonis energia damatebiT ikargeba. damuxruWebis 

Sesawyvetad Semnelebeli daeSveba da Tvali gadadis liTonis relsze. moZraobis siCqare 

regulirdeba SesakumSi masalis simaRlisa da masze Tvlis moZraobis xangrZlivobis 

cvlilebiT.  Seyovnebis mniSvnelovan xangrZlivobasTan erTad es uzrunvelyofs siCqaris 

regulirebis simdoresa da sizustes. aseTi principiTaa agebuli germanuli firma 
“tisen”-is mier gamoSvebuli Semnelebeli. aseTi Semneleblis SeqmnisaTvis mniSvnelovania 

cveTamedegi rezinis damzadeba.  

eleqtromagnituri SemneleblebiT vagonebis damuxruWeba efuZneba samuxruWo 

salteebis mier Seqmnil mudmiv magnitur velSi Tvlis moZraobis dros warmoSobili 

eleqtrodinamikuri da meqanikuri Zalebis urTierTzemoqmedebas. eleqtrodinamikur 

samuxruWo Zalas warmoqmnis TvalSi aRZruli grigaluri denebi, xolo meqanikur 

samuxruWo Zalas – Tvlebsa da  Semneleblis salteebs Soris xaxuni, romelsac 

warmoSobs mizidvis eleqtromagnituri Zalebi. eleqtromagnituri Semneleblebi 

gamoiyeneba iaponiis maxarisxebel sadgurebSi. 
ucxoeTis gorakebze gavrcelebulia msrboli magniturveliani Semneleblebis nimuSebi; 

maTSi gamoiyeneba asinqronuli Zravas principi, romlis msrboli veli TvlebTan 

urTierTzemoqmedebiT warmoSobs samuxruWo Zalas. 

maxarisxebeli parkebis liandagebze vagonebis daZvrisa da SeneleblisaTvis cdiloben 

gamoiyenon vagonebis qveS moZravi distanciurad marTvadi urikebi, romlebic zemoqmedebs 

aRniSnuli vagonebis TvlebTan. aseTi mowyobilobebis farTod gavrcelebas xels uSlis 

maTi damzadebisa da momsaxurebisaTvis saWiro maRali danaxarjebi.  

       
          savagono Semneleblebis konstruirebis Teoriuli safuZvlebi.      
           Semneleblebis umravlesobaSi mamuxruWebeli Zala Tvlebsa da samuxruWo salteebs Soris     
         xaxuniT warmoiSveba.  brunvis myisi centris maxloblad (nax.9.9) Tvlis   kuTxiT 

mobrunebis dros amave kuTxiT mobrundeba Tvlis saltesTan Semxebi TiToeuli d elementaruli ubani. 

xaxunis elementalruli Zala  
                                    F = f PTv /, 

sadac  f aris xaxunis koeficienti;  PTv – Tvalze zambaris daWeris Zala;   - Sexebis mTeli zedapiris (ori 

daStrixuli naxevarsegmentis) farTobi. 
d  ubnis mobrunebis myis radiuss Tu r–iT aRvniSnavT, maSin ori naxevarsegmentisaTvis miviRebT 

xaxunis momentis gamosaxulebas:  

                               M = 2f
   


  ∫    

es integrali warmoadgens daStrixuli ubnis statistikur moments C wertilis mimarT. TiToeuli ubnis 

centridan C wertilamde manZils Tu  ̅ -is tolad miviRebT, maSin gveqneba: 

                                                           M = 2f
   


 


 
  ̅ = f PTv .  ̅ 

vagonis siCqaris Sesamcireblad mamuxruWebeli Bmamuxr. Zala Tvlis O centrze unda iyos modebuli. C 

wertilis mimarT am Zalis momenti Tvlis orive zedapirze ori saltis daWeriT warmoSobili xaxunis 

Zalebis momentis toli unda iyos; amitom Bmamuxr. = 2 f PTv ,  ̅, saidanac   Bmamuxr. =2 f PTv  ̅ R= 2f 

PTv  .  
Semneleblis mamuxruWebeli Zalis ganmsazRvreli dayvanis  koeficientiT ufro maRlaa mamuxruWebeli 

b saltis done da rac ufo mcirea misi a sigane (ix.nax. 10.9). oRond samuxruWo saltis siganis Semcireba 

xels uwyobs misi cveTis daCqarebas. praqtikuli gamocdilebiT dadgenilia, rom samuxruWo saltis sigane 

yvelaze metad momgebiania 50 mm-is toli iyos. saltis zemoT awevas (e.i. b sididis gazrdas) gabaritis 

moTxovnebi uSlis xels; mis Tanaxmad igi relsis Tavs liandis gare mxridan 110 mm-ze, xolo Siga mxridan 

– 120 mm-ze metad ar unda ascdes.  
xaxunis f koeficienti damokidebulia masalaze, romlisganacaa damzadebuli salte, agreTve moxaxune 

zedapirebis mdgomareobaze, salteebis daWeraze, Tvlis moZraobis siCqareze da 0,05-dan 0,2-mde icvleba. 

gamoTvlebis dros miRebulia, rom igi 0,1-is tolad CavTvaloT, e.i f = 0,1. 
Tvlebis erTi wyvilisadmi (vagonis RerZisaTvis) mimarT mamuxruWebeli Zala gamoiTvleba ase: 

                              B0  = 4 f PTv  .  
dasamuxruWebeli moxsnebis RerZebis raodenoba n–s, wona Q–s, xolo Semneleblis sigrZe lSemn –s Tu  

udris, maSin damuxruWebis dros Sesrulebuli muSaoba iqneba: A = B0 n lSemn  
Semneleblis mier STanTqmuli energetikuli simaRle vagonis Q masis ukuproporciulia: 
                      hSemn  = A / Q =4 f PTv  n lSemn / Q. 
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dasaWer Semneleblebze Zalian Zlierad daWeris SemTxvevaSi SeiZleba Tvlebi gamoiwnexos da vagonebi 

relsebs ascdes. amis gamosaricxavad maqsimaluri mamuxruWebeli Bmamuxr.max Zala im pirobiT unda 

ganisazRvros, rom Tvlis brunvis myisi centris mimarT m momenti misi gamownexvis dros udrides imave 

wertilis mimarT simZimis Zalebis moments: 

                                               Bmamuxr.max  (R – b) =  q0l = q0  /√       ). 
 
vagonebis Tvlebis gamownexvis gamoricxvisaTvis aucilebelia, rom: 

 

                            Bmamuxr.max    
     √       

       –   
   .           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

arsebuli SemneleblisaTvis b =0,083 m;  R = 0,46 m; fmax = 0,2;   fmax = 0,2;   = 0,2    da PTv  8,74. 

gaangariSebis dros Cveulebrivad miiReba, rom PTv 4q0. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

woniTi SemneleblisaTvis (nax.9.10) samuxruWo salteebis daWeris PTv Zala warmoiSveba relsebdan 

aweuli da O wertilis mimarT brunvis unaris mqone samuxruWo koWis qveda Sverilze mgoravi vagonis 

Tvlis Q/2n masiT. am wertilis mimarT Zalebis momentebi 
                          

 

  
b = PTv a     an  PTv = 

 

  
 
 

 
  = 

 

  
 k, 

sadac a da b aris woniTi Semneleblis berketis mxrebi; k – meqanizmis gadacemis koeficienti. 

a 

b 

R q0 

Bmamuxr. 


 

m 

l 

dω 

C 

r 

nax.9.9. dasaWeri Semneleblis mamuxruWebeli  

             Zalis Seqmnis diagrama 

PTv 

a
 

b 

Q /2n 

nax.9.10. woniTi Semneleblis mamuxruWebeli 

          Zalis warmoSobis sqema 
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B0-is formulaSi  PTv-is mniSvnelobis CasmiT miviRebT Semneleblis erT RerZze mosul woniTi 

mamuxruWebeli Zalis, damuxruWebis muSaobisa da STanTqmuli energetikuli simaRlis gamosaTvlel 

formulebs: 
    B0 = 4 f PTv  = 2fkQ/n;      A = B0nhSemn = 2 f klSemn Q;       lSemn = A/Q = 2 f k lSemn .  
bolo gamosaxulebebidan gamodis, rom woniTi Semneleblis mier STanTqmuli energetikuli hSemn 

simaRle da, maSasadame, vagonis Seneleba araa damokidebuli mis masaze. Tvlebis gverdiTa kideze daWeris 

Zala miT ufro didia, rac ufro mZimea vagoni. amgvarad, woniTi Semnelebeli Zlierad amuxruWebs mZime, 

xolo dasaWeri Semnelebeli – msubuq vagons. woniTi Semneleblis mniSvnelovani Rirsebaa vagonebis 

gamownexvis (liandagidan moxsnebis acdenis) principulad SeuZlebloba, rac mas saSualebas aZlevs 

STanTqos udidesi kuTri (Semneleblis erTeulze mosuli) energetikuli simaRle.  
moyvanili gantolebebis miRebis dros vagonis Tvalze samuxruWo saltis daWeris Zala mudmiv sidided 

iTvleboda. sinamdvileSi es Zala rTuladaa damokidebuli erTdroulad damuxruWebadi Tvlebis 

raodenobaze, moxaxune zedapirebis daWuWyianebis xarisxsa da mdgomareobaze, Semneleblis teqnikur 

mdgomareobaze, salteze Tvlebis dartymebis intensiurobazt da a.S. amitom moyvanili formulebiT 

Catarebuli gamoTvlebi Semneleblebis mier STanTqmuli simaRlis mxolod saorientacio mniSvnelobebs 

gvaZlevs, xolo sakmaod zustad isini mxolod specialuri gazomvebiT SeiZleba ganvsazRvroT.       
       

             eleqtropnevmaturi savagono Semneleblebi. saqarTvelos maxarisxebel 

         sadgurebSi dRemde farTod gamoiyeneba dasaWeri da woniTi 

eleqtropnevmaturi Semneleblebi; kerZod, M50 tipis marwuxiseburi, КПН-5-73 tipis  
marwuxisebr-amwevi da КВ tipis woniTi Semneleblebi; aRniSnulidan gamomdinare mocemul 

paragrafSi ramdenadme detalurad ganvixilavT maT da zogierTi msgavsi saxis 

Semneleblebis konstruqciebsa da marTvis sqemebs. 

 M50 tipis marwuxiseburi Semneleblis  (nax.9.11) samuxruWo sistema Sedgeba 

marwuxis warmomqmneli 2 da 7 berketebisagan. berketebis erT-erT mxareze damagrebulia 

samuxruWo 3 da4 koWebi, xolo meore mxareze – samuxruWo cilindri.  

 

 

 
 

 

 

 
 

 

normalurad Semnelebeli ganmuxruWebul mdgomareobaSia, romlis drosac koWebi 

erTmaneTisagan 172 mm-is toli manZiliTaa gaweuli; samuxruWo cilindrSi ar aris haeri 

da dguSs zeda mdebareoba ukavia. cilindrSi haeris SeSvebisas cilindri berket 2-Tan 
erTad aiwevs maRla, xolo cilindris dguSi da berket 7–is marcxena frTa daiwevs 
qvemoT; samuxruWo koWebi erTmaneTs 118 mm-iT miuaxlovdeba. moZraoba grZeldeba 

cilindris fskerze dguSis mibjenamde. mibjenisas warmoSobil Sejaxebas arbilebs 5 da 
6 zambarebi. cilindridan haeris gamoSvebisas erTmxriani berketi 2 sakuTari wonis, 
cilindris wonisa da zambara 6-is moqmedebiT normalur (sawyis) mdebareobaSi brundeba. 

  4              

1 

nax.9.11.  M50  tipis marwuxiseburi savagono Semneleblis 
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ormxriani berketi 7 normalur mdebareobaSi brundeba samuxruWo koWa 4-isa da mokle 

mxris wonebisa da zambara 5-is moqmedebiT. 
samuxruWo koWebis daaxloebul mdebareobaSi yofnis dros SemnelebelSi Tu Sevida 

moxsna, koWebi artaxis siganis tol 130 mm-iT gaiweva. samuxruWo koWebsa da Tvlis 

fersos Soris warmoiSveba xaxunis Zala da moxsna damuxruWdeba. samuxruWo cilindrSi 

arsebuli haeris wnevaze damokidebulebiT Semnelebels gaaCnia damuxruWebis oTxi 

safexuri.  

Semnelebeli sarelso liandis TiToeul mxareze wyvil-wyvilad dayenebuli 

calkeuli rgolebisaganaa awyobili; damuxruWebisaTvis aucilebeli simZlavrisagan 

damokidebulebiT rgolebis raodenoba 4–dan 6–mde icvleba.  

ganmmuxruWebeli M50 tipis  Semnelebeli ver eteva Tanamedrove gabaritSi, rac xels 
uSlis samanevro lokomotivebis SemnelebelSi gavlas; amitom M50 tipis Semneleblis 
gamoSveba Sewyvetilia, magram Tanamedrove meqanizmebiT isini Zalian nela icvleba; amas 

ganapirobebs is garemoeba, rom aRniSnuli Semnelebeli gamoirCeva  martivi 

konstruqciiT, advilia misi dayeneba-momsaxureba da mas gaaCnia SedarebiT maRali 

saimedooba. 

 

 

 
 

 

 

 

 

    КВ tipis marwuxisebr-woniTi Semneleblis (nax.9.12) samuxruWo sistema Sedgeba: 
brunvis saerTo 4 RerZis mqone erTmxriani 1 da ormxriani 3 berketebisagan; samuxruWo 
cilindr 2–isagan;  saSualedo rgol 6–isa da CarCo 8–sagan; CarCos sakisrebze 

damagrebuli Sinagani samuxruWo koWi 14-isagan, romelsac rels 11-is Tavis mokveTili 

mxaris adgilze gaaCnia sayrdeni salte 12; samuxruWo koWebTan mimagrebuli samuxruWo 

salteeb 10–isagan; CarCos awevis SemzRudveli caluR 5–isagan; mawonasworebeli 

meqanizmis zambara 7–isa da mobrunebis meqanizm 13–isagan. Semnelebels gaaCnia sami, 

kerZod, ganmuxruWebuli, dasamuxruWeblad mzadyofnisa da muSa mdgomareobebi. 

ganmuxruWebul mdgomareobaSi (nax.11.12,a) CarCo 8–s qveda mdebareoba ukavia da masTan 
erTad daSvebulia 9 da 14 koWebi. sayrdeni salte 12 relsis Tavis doneze dablaa 

ganTavsebuli da samuxruWo salteebs Soris arsebuli manZili  160 mm-is tolia. 

SemnelebelSi vagonis Sesvlisas Tvali koWebs Soris Tavisuflad moZraobs da vagoni ar 

muxruWdeba. 

muSa mdgomareobaSi (nax.9.12,b) Semnelebeli gadaiyvaneba samuxruWo cilindrSi haeris 

SesvliT. 1 da 2 berketebis  gadanacvlebis gamo CarCo 8 samuxruWo 9 da 14 
berketebTan erTad zemoT 90 mm-iT aiwevs; aseTi mdebareobis dros sayrdeni 12 salte 

nax.9.12.  КВ tipis marwuxisebr-woniTi Semneleblis 
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relsis Tavis dones 46 mm-iT ascdeba, xolo mamuxruWebeli koWebi erTmaneTs 140 
milimetris toli manZiliT miuaxlovdeba. SemnelebelSi vagonis Sesvlisas Tvali 

sayrden 12 salteze gadagordeba,  rac samuxruWo 14 koWas Semoabrunebs. ukanaskneli 

samuxruWo salte 10–iT mieWireba Tvlis artaxs. imavdroulad Tvlis artaxis meore 

mxares mieWireba koWa 9 da vagoni damuxruWdeba. vagonis Tvalze koWebis daWeris Zala 

damokidebulia vagonis wonasa da mamuxruWebel cilindrSi arsebuli haeris wnevaze.  

arsebobs Semneleblis muSaobis Semdegi ori SemTxveva: 

pirveli SemTxvevis dros samuxruWo cilindrebSi gvaqvs arasruli wneva da 

cilindrebis qvemoT arsebuli Zalva vagonis woniT Seqmnil Zalvaze naklebia. am dros 

damuxruWebis Zala cilindrebSi arsebul wnevazea damokidebuli; 

meore SemTxvevis dros samuxruWo cilindrebSi gvaqvs sruli wneva, cilindrebis 

qvemoT arsebuli Zalva aWarbebs vagonis woniT Seqmnil Zalvas da Tvlebi sayrden 

salteze moZraobs am dros damuxruWebis Zala vagonis wonis tolia. 

КВ Semneleblis marTvis sqema M50 Semneleblis marTvis sqemis msgavsad aigeba. 

gamodis Semdegi modifikaciis marwuxisebr-woniTi Semneleblebi: 

   a) КВ1 tipis Semneleblebi; SeuZlia STanTqos vagonis 0,5 metris toli 

energetikuli simaRle;  

   b) КВ2 tipis Semneleblebi; SeuZlia STanTqos vagonis 0,8 metris toli 

energetikuli simaRle;  

   g) КВ3 tipis Semneleblebi; SeuZlia STanTqos vagonis 1,0 metris toli 

energetikuli simaRle;  

 КВ Semneleblebis naklovanebebia teqnikuri momsaxurebis Sromatevadoba da sirTule.  

 

 

 
 

 

 

 

 

  КПН-5-73 tipis  marwuxisebr-amwev Semnelebels (nax.9.13) marwuxisebr-woniTi 

Semneleblis analogiuri samuxruWo sistema gaaCnia, oRond mis konstruqciaSi 

damatebiTaa gaTvaliswinebuli amwevi mowyobiloba. Semneleblis ZiriTadi elementebia: 

erTmxriani berketi 1, mamuxruWebeli cilindri 2, ormxrivi berketi 3, amwevi cilindri 

4, daxrili zedapiriani Siberi 5, amwevi mowyobiloba 6, mamuxruWebeli koWebi 7 da 10, 
samuxruWo salteebi 8 da 9. amwevi mowyobilobis meSveobiT samuxruWo sistemam 

SeiZleba daikavos ori, kerZod qveda da zeda mdebareoba.  

samuxruWo koWebis aweviT Semnelebeli did mamuxruWebel Zalas anviTarebs da zrdis 

damuxruWebis dros STanTqmul energetikul simaRles. 

qveda mdebareoba (nax.9.13,a) Seesabameba aramuSa mdgomareobas, rodesac samuxruWo 7 
da 10 koWebi gaSlilia da vagons SeuZlia Tavisuflad gavides SemnelebelSi. 

nax.9.13. КПН-5-73  tipis marwuxisebr-woniTi Semneleblis 
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dasamuxruWeblad amwev cilindr 4-Si (xuTrgoliani Semneleblis TiToeul mxareze 

Tormeti amwevi cilindria dayenebuli) SekumSuli haeris SeSvebiT Semneleblis 

samuxruWo sistema zeda mdebareobaSi aiweva. 
cilindris WokTan erTad gadanacvldeba Siberi 5; am ukanasknels aqvs daxrili 

sibrtye, romelzedac goravs amwev mowyobiloba 6–Tan dakavSirebuli gorgolaWebi. 

samuxruWo koWebi ascdeba relsis Tavis dones da Semnelebeli muSa mdgomareobaSi 
gadava (nax. 9.13,b). damuxruWebis xarisxi M50 tipis Semneleblis analogiurad 

samuxruWo cilindr 2-Si arsebul wnevaze gaxdeba damokidebuli. damuxruWebis 

damTavrebis Semdeg Semnelebeli xelaxla aramuSa mdebareobaSi gadaiyvaneba. 

M50 tipis SemnelebelTan SedarebiT КПН-5-73 Semneleblis samuxruWo cilindrebis 

diametri 2-jer, kerZod 260 mm-dan 320 mm-mdea gazrdili, xolo berketebis mxrebis 

Tanafardoba nacvlad 2,26 metrisa 2,5 metramdea ayvanili. yovelive aman SesaZlebeli 

gaxada  80 tona masis mqone vagonisaTvis STanTqmuli energetikuli simaRle 1,25 
metramde, xolo 100 tona masis mqone vagonisaTvis – 1,0 metramde gazrdiliyo. vagonis 

Sesvlis siCqare M50 tipis  SemneleblisaTvis Seadgens 6,0 m/wm-s  xolo КПН-5-73 
tipis SemneleblisaTvis -  7,0 m/wm-s. 

 

 

 
 

 

 

 

 

  pnevmaturi amZravis mqone РН3-2 tipis  erTrgoliani berketul-dasaWeri savagono 

Semnelebeli (nax. 9.14) gamoiyeneba IIIsp (saparko) samuxruWo poziciaze. igi Sedgeba 
saerTo saSpale safuZvelze dasamontaJebeli ori erTrelsiani samuxruWo sistemisagan. 

pnevmaturi cilindridan gadmocemuli Zalvis zemoqmedebiT amZravi berketebisa da ganivi 

weva 5-is meSveobiT  Sinagani 1 da garegani 4 samuxruWo koWebi (romlebic Sesabamisad 2 
da 3 salteebiTaa aRWurvili) aiweva da Semdeg gadadis mamuxruWebel mdgomareobaSi.   

samuxruWo sistemis oretapur muSaobas uzrunvelyofs pnevmaturi cilindri 

(nax.9.15); igi Sedgeba saerTo Wok 1-is mqone 4 da 5 dguSebiani ori cilindrisagan; 

erT-erTis diametri 272 mm-is, xolo meoris diametri – 256 mm–is tolia. nipel 6-is 
gavliT cilindris ukana (amwev) RruSi SekumSuli haeris miwodebis dros didi 

diametris Tavisufali dguSi mcire diametris torsSi sabjenamde gadaadgildeba. Wokis 

es gadaadgileba samuxruWo sistemas aweul mdebareobaSi gadaiyvans.  

gverdiTi Stucer 2-dan SekumSuli haeris miwodeba gadaadgilebs mcire dguSsa da 

Woks, romelic Semnelebels damamuxruWebel  mdgomareobaSi gadaiyvans. cilindris wina  

 

 

 

nax.9.14. berketul-dasaWeri РН3-2   Semnelebeli 

 ganmuxruWebul mdgomareobaSi    
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kedelze dguSis dartymas arbilebs wina saxuravze arsebuli ukusarqvelebi, romlebic 

anelebs wina Rrudan haeris gamosvlas da Wokis ukusvlis dros iq atmosferul haers 

uSvesn. 

cilindris mamuxruWebeli da amwevi Rruebidan SekumSuli haeris gamoSvebis dros 

Semneleblis ganmamuxruWebel mdebareobaSi gadayvanasa da samuxruWo sistemis dawevas 

uzrunvelyofs mamuxruWebeli koWebis boloebSi CaSenebuli buferuli zambaruli 

mowyobilobebi. ganmuxruWebis mdgomareobaSi Semneleblis gadayvanis dasaCqareblad 

gamoiyeneba sarqvel-amaCqarebeli 3, romelSic haeris wnevis zemoqmedebiT gadaadgildeba 

rgoli; es ukanaskneli samuxruWo RruSi haeris miwodebis dros ketavs atmosferoSi 

gasasvlels, xolo haeris gamoSvebis dros – aRebs mas. Semneleblis awevis dros mcire 

cilindris torsSi, xolo misi dawevis dros – ukana saxuravTan  didi dguSis 

dartymebis Sesamcireblad Sesasvlel nipelSi dayenebulia droseluri sayeluri. 

РН3-2 tipis  Semnelebels SeuZlia 80 toniani vagonisTvis STanTqos 0,4 m-is toli 

energetikuli simaRle; aseT SemnelebelSi vagonebis Sesvlis maqsimaluri siCqarea 6,5 
m/wm.         

 

 
  nipeli (ingl. nipple – SemaerTebeli qanCi) ewodeba orive boloze xraxnis mqone liTonis milaks. iyeneben 
milsadenebisa da misTanebis gadasabmelad. 
  Stuceri (germ. Stutzen – SemonaWeri)  ewodeba 10-20 mm diametris milis monakveTs, romelsac iyeneben haeris 
an wylis gamosaSvebad, milsadenidan wylis asaRebad misi wnevis gazomvis mizniT. 

 

  pnevmohidravlikuri amZraviani ВЗПГ tipis Semnelebeli nax. 9.16)  gamoiyeneba 

gorakis qanobze arsebul Isp, IIsp da parkis liandagebze arsebul IIIsp samuxruWo 

poziciebze. am SemnelebelSi salteebiani samuxruWo 8 da 11 koWebi dayenebulia RerZ 2-
ze saxsrulad damagrebul erTmxrian 7 da 11 berketebze; es saSualebas iZleva erTi 

meqanizmiT uzrunvelvyoT Semneleblis gadayvana daSvebul daS,  dasamuxruWeblad 

mzadyofnis dm da mamuxruWebel m  mdgomareobaSi. 

   ganmuxruWebul mdgomareobaSi myof SemnelebelSi SeiZleba lokomotivi gavataroT. 

dasamuxruWeblad mzadyofnis mdgomareobaSi 8 da 11 koWebis gadasayvanad hS  

haerSemkrebidan SekumSuli haeri damamuxruWebeli eleqtopnevmaturi deps-I sarqvelis 

gavliT pnevmatur I-1 RruSi unda mivawodoT.. dguSi 18 zemoT aiwevs da dguSebis 

farTobebs Soris arsebuli gansxvavebis gamo hidravlikur II-2 RruSi haeris wnevaze 
2,25-jer met wnevas Seqmnis. ukusarqvel 16-is mkveTara aiwevs da siTxes gaatarebs 

nax.9.15. РН3-2 Semneleblis ori Rrus mqone cilindri  



376 

 

 

hidrocilindr 5-Si, romlis dguSi 6 gadaadgildeba. Semobrundeba 7 da 11 berketebi, 
xolo 8 da 11 koWebi dasamuxruWeblad mzadyofnis mdgomareobaSi salteebis 135 mm-ze  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.9.16. ВЗПГ Semn-  

eleblisa da pnevmo-  

hidravlikuri amZ- 

ravis sqema 
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gaSliT aiweva. Tanabrdeba siTxis wneva da mkveTariani sarqveli 16 daxuravs 

hidrosistemaSi haeris gasasvlels.   

mamuxruWebel mdgomareobaSi gadasayvanad damamuxruWebeli eleqtopnevmaturi deps-II 

sarqvelis gavliT  haeri unda SevuSvaT II-1 RruSi. dguS 15-is moZraobis SemweobiT 
hidrosistemaSi Seiqmneba maRali wneva, daixureba 16 ukusarqveli, SeikumSeba 

SemzRudveli 9 da 10 zambarebi, dgar 1-Si sabenebamde mivlen 7 da 11  berketebi, xolo 

samuxruWo salteebis gaSla 125 mm-mde Semcirdeba. samuxruWo salteebis daWeris Zalva 

ganisazRvreba II-I RruSi arsebuli haeris wneviT; misi sidide daisaxeba damuxruWebis 

safexuriT.  17.8 naxazze I, II warmoadgens cilindrebs; 3; 14 da 19 – milgayvanilobas; 

17 – amamuSavebel-mmarTvel aparaturas. 

dasamuxruWeblad mzadyofnis mdgomareobaSi dasabruneblad II-1 Rrudan 

ganmamuxruWebeli geps-I sarqveliT unda gamovuSvaT haeri. amiT dguSi 15 qvemoT 

daiweva da 9; 10 zambarebis moqmedebiT Semobrundeba 8; 11 koWebi. 
eleqtropnevmaturi geps-I sarqvelis gavliT I-1 Rrudan haeris gamoSvebisas I-2 

RruSi daecema siTxis wneva, gaiReba sarqveli 16 da hidrocilindr 5-dan siTxe I-2 
RruSi gadadindeba. berketebi 7 da 11 koWebTan erTad daeSveba; am dros ikumSeba 4 da 
13 zambarebi, romlebic amcirebs dartymiT Zalvebs. Semnelebeli gadadis ganmuxruWebul 

mdgomareobaSi.  

xuTrgolian ВЗПГ Semnelebels SeuZlia 80 toniani vagonis SemTxvevaSi STanTqos 2,0 
m-is toli energetikuli simaRle; masSi moxsnis Sesvlis siCqarea 8,0 m/wm.  

Semneleblebis cilindrebSi SekumSuli haeris SeSveba-gamoSvebisaTvis gamoiyeneba 

mmarTveli ВУПЗ-72  aparatura (nax.9.17), romelic Sedgeba (MB-300 an MB-400 tipis) 

haerSemkrebisagan; ori eleqtropnevmatur ЭПК-67 sarqvelebisagan, romelTaganac erT-erTi 

(kerZod 6) mamuxruWebeli, xolo meore (kerZod 8) ganmmuxruWebelia; РДК-4  tipis 

wnevis regulator 8-sagan. cilindrebidan haeris gamoSvebis dasaCqareblad 

ganmamuxruWebeli eleqtropnevmaturi sarqveli pnevmatur sarqvel 5-Tanaa SeerTebuli. 

haerSemkrebze dayenebulia paralelurad momuSave eleqtropnevmaturi sarqvelis ori 

kvanZi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
mamuxruWebeli eleqtropnevmaturi sarqvelis selenoidis amoqmedebisas gaixsneba 

qveda sarqveli 2, romelic SekumSul haers atarebs pnevmaturi sarqvlis dguSis 

Rrusken. 1-is Woki dauSvebs sarqvel 3-s, riTac SekumSul haers haerSemkrebidan 

Semneleblis cilindrebSi gadasasvlelad gza gaexsneba. 

nax.9.18.  wnevis РДК-4-77 regulatori 

12 

11 
21 

22 

h a e r i 
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mamuxruWebelisagan ganmamuxruWebeli eleqtopnevmaturi sarqveli mxolod miltuCa 
4-iT gansxvavdeba, romelic aRniSnul sarqvels aerTebs haerSemkrebTan. 

wnevis РДК-4-77 regulatori (nax.9.18) sam rgolur E1-E3 mils Seicavs. TiToeuli 

maTganis Runva izrdeba maTSi Sesuli haeris wnevis zrdis kvalobaze. TiToeuli mili 

marTavs zurguli gamTiSavi 21-22 da frontuli SemrTveli 11-12 kontaqtebis wyvilebs. 

E1 miliT marTuli zurguli kontaqtebi ganirTveba 0,12 mpa-s, xolo frontluri 

kontaqtebi SeirTveba 0,18 mpa-s toli wnevis dros; E2 miliT marTuli 

kontaqtebisaTvis aRniSnuli sidideebi Sesabamisad 0,32 da 0,38 mpa-s, xolo E3 miliT 

marTuli kontaqtebisaTvis – 0,52 da 0,58 mpa-s tolia.       

regulatoris E1-E3 milebis kontaqtebi gadarTav eleqtropnevmaturi sarqvelis 

kvebis wredebs. regulatoris xarisxis umniSvnelovanesi maCvenebelia muSaobis simdovre; 

igi miiRweva droselis CarTviT, romelic regulatoris milebSi haers mkveTri 

vardnebis gareSe uSvebs. konntaqtebis eleqtruli eroziis Tavidan asacileblad 

aucilebelia wnevis dasaxuli safexuris miRwevis dros aRniSnuli kontaqtebis swrafi 

gaTiSva da SerTva.  

       

           spiraluri savagono Semnelebeli warmoadgens zedapirze spiraluri 

          Sverilis mqone mbrunav cilindrs; Sverili zemoqmedebs Semnelebelze 

gamavali Tvlis rebordTan. cilindris brunva zemoqmedebs hidravlikur mowyobilobaze, 

romlis ukumoqmedebis dawyebis siCqare regulirdeba (Sveduri firma ACEA-Tvis igi 1,5 
m/wm-dan 3,0 m/wm-mde farglebSi icvleba). gorakis lokomotivis Tvlebma Semnelebelze 

rom ar moaxdinos zemoqmedeba, es ukanaskneli distanciurad marTvadi pnevmaturi 

amZraviT gaiweva relsidan. aRniSnul mowyobilobas hidravlikuri mowyobilobis nacvlad 

Tu eleqtroamZravTan mivaerTebT, maSin igi Semneleblidan amaCqareblad gadaiqceva. misi 

struqturuli saxe 9.19 naxazzea moyvanili. muSa mdgomareobis dros igi pnevmaturi 

mowyobilobiT liandagiskenaa miweuli.  

lokomotivis gatarebis dros es mowyobiloba marTvis pultidan gorakis morigis 

mier gacemuli brZanebiT relsidan gawevs Semnelebels. 
 

 
 
 
 
 
SemnelebelSi vagonis gavlis dros Tvlis rebordi zemoqmedebs cilindris spiralur 

SverilTan da is erT bruns akeTebs. vagonis siCqare Tu: 

  1) Camouvardeba im siCqares, romelzedac Semnelebelia daregulirebuli, maSin misi 

sarqveli xels ar uSlis erT-erTi Rrudan meoreSi siTxis gadadinebas da damuxruWeba 

ar xdeba; 

  5            

1 

nax.11.19. spiraluri hidravlikuri Semnelebeli (ASEA, Svecia) [26] 
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  2) aRemateba im siCqares, romelzedac Semnelebelia daregulirebuli, maSin 

Semnelebeli warmoqmnis maqsimalur mamuxruWebel (1000 niutonis tol) Zalas. 

helsinborgis maxarisxebel gorakze maxarisxebeli sadguris 24 liandagze 620 aseTi 
Semneleblis gamoyeneba gaxda saWiro; isini ganawilebulia gorakis yelis gaswvriv da 

awyobilia 3,2; 2,5; 2,0 da 1,5 m/wm siCqareebze. amis SemweobiT dagorebis mTel 

liandagze moxsnaTa siCqareebi avtomaturad Tanabrdebian da saangariSo cudi mrbolis 

moxsnis siCqares utoldeba. es uzrunvelyofs: 

   a) saWiro intervalebs isrebsa da SemneleblebSi moZrav moxsnebs Soris; 

   b) maxarisxebeli gorakis liandagebze moZravi vagonebis usafrTxo siCqareebs. 

zemoT aRniSnuli garemoebis gamo gamoiricxeba Semneleblebis marTvis 

ZviradRirebuli avtomatizebuli sistemis agebis saWiroeba.  

ganasxvaveben marjvena da marcxena relsze dasayenebel spiralur Semneleblebs. 
pirvel SemTxvevaSi maT gaaCnia mxarmarcxnivi, xolo meore SemTxvevaSi – mxarmarjvnivi 

spirali. isini SeiZleba ganvaTavsoT liandagis mrude ubanze, romlis radiusi 150 
metrze aranaklebia; es saSualebas gvaZlevs saltur SemneleblebTan SedarebiT 30-40 
metriT gavzardoT liandagebis sasargeblo sigrZe. am dros saWiro ar aris 

CaRrmavebuli betonis saZirkvlebi da yelSi swori liandagebis arseboba, rac yelis 

sigrZisa da gorakis simaRlis Semcirebis saSualebas iZleva. Semneleblis masa mcirea da 

SesaZlebelia igi davamontaJoT msubuqi sawevelas gamoyenebiT, rac mniSvnelovnad 

aiolebs teqnikur momsaxurebas.  

spiraluri Semnelebebis dayenebis dros Sveduri gorakis profili ufro mdorea (nax. 
9.20 [27]). isruli zonis daxriloba (10,5 0/00) Seesabameba saangariSo cudad mrboli 

moxsnis dagorebis winaRobas, romelic gamoTvlilia isrebisa da liandagis mrudi 

ubnebis winaRobebis gaTvaliswinebiT. TiToeul maxarisxebel liandagze ukanaskneli 

isruli gadamyvanis  gabaritis sazRvrebs iqiT maSinve yendeba 14-16 Semnelebli, 

romlebic moxsnis siCqares 3,0 m/wm-idan TandaTanobiT amcirebs 1,5 m/wm-mde. moxsnebis 
gaCerebis Tavidan asacileblad bolo 10-11 Semnelebeli 10,0 0/00 –is tol qanobzea 

dayenebuli. maxarisxebel liandagebSi gaCerebul vagonebs aamoZraveben kvalSi mimyoli 

moxsnebi. es iZleva maxarisxebeli parkis mTel sigrZeze vagonebis moZraobis garantias, 

gamoricxavs maT dazianebasa da lokomotiviT ukan daxevis aucileblobas. 

 

 

 

 

 

 

 

 

 

 

            1 – spiraluri Semnelebeli; 2 – Sveduri profili; 3 – bul- 

                    garuli profili; 4 – salturi Semneleblebi.    

 

 

 

 

 

bulgareTSi Sveduri licenziiT amzadeben spiralur Semneleblebs. gorakis 

gadamuSavebis unaris asamaRleblad gamoiyeneben ufro dinamikur profils (nax.9.20) da 
zeda, agreTve saSualo samuxruWo poziciebze ayeneben saltur hidravlikur 

Semneleblebs.  
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nax.9.20. gorakis profili spiraluri hidravli-  

            kuri Semneleblebis gamoyenebis dros [26] 
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9.5.3. sagorako isruli eleqtroamZravebi 

  

       

         maxarisxebel gorakebze isrebis gadayvanis xangrZlivobas gansazRvravs            

        mgorav moxsnebs Soris arsebuli minimaluri intervali; es ukanaskneli 

gavlenas axdens Semadgenlobebis daSlis siCqaresa da, saboloo angariSiT, sadguris 

mTliani maxarisxebeli sistemis gadamuSavebis unarze. samuxruWo poziciidan gamosuli 

moxsnebi isruli zonis farglebSi Tavisuflad goravs da eleqtroamZravis mtyunebis 

SemTxvevebSi SeuZlebelia maTi SeCereba; es ganapirobebs moxsnebis Sesvlas misTvis 

gauTvaliswinebel liandagebze an relsebidan maT acdenas. garda amisa, saTavo isrebis 

muSaobis intensiurobam SeiZleba dRe-RameSi 3000-s miaRwios; amis gamo garda maRali 

swrafmoqmedebisa, aucilebelia sagorako eleqtroamZravebs gaaCndes maRali 

saeqspluatacio maCveneblebi.  

 

 

 

nax. 9.21 СПГБ-4М  tipis eleqtroamZravis konstruqcia da kinematikuri sqema 

 

gorakis avtomaturi centralizaciis avtomatur reJimSi muSaobis dros isris gadayvanis 

xangrZlivoba 0,7 wamze naklebi unda iyos. es miiRweva СП-6М tipis eleqtroamZravis 

bazaze agebuli СПГБ-4М (СПГБ-4, СПГБ-4Б) tipis eleqtroamZravis gamoyenebiT. misi 

swrafmoqmedebis asamaRleblad maqsimaluradaa amaRlebuli Zabvis mmarTveli zemoqmedeba; 

garda amisa, reduqtoris pirveli kaskadis gadacemis ricxvis sidide Semcirebulia da 70-is 
nacvlad 35,7-is tolia. nominaluri 100 volti Zabvis mqone МСП-0,25 tipis 

eleqtroZravas momWerebze 200-220 volti sididis Zabvis modebaa saWiro. 200 volti 

sididis Zabvis modebisas isris gadayvanis xangrZlivoba 0,55 wamia, xolo sididis Zabvis 

220 voltamde gazrdisas gadayvanis dro 0,03-0,05 wamiT mcirdeba.  СПГБ-4М tipis 

eleqtroamZravis konstruqcia da kinematikuri sqema 10.21 naxazzea moyvanili. igi 

gamoiyeneba rogorc maxarisxebel gorakebze, aseve sadguris samanevro raionebSi. 

maxarisxebeli gorakebisaTvis gankuTvnil modifikaciaSi gamoiyeneba 100 volti Zabvis 

mqone, xolo sadguris samanevro raionebSi gamosayenebuli modifikaciisaTvis - 160 
volti Zabvis mqone  МСП-0,25 tipis eleqtroZrava.  aRniSnuli amZravi miekuTvneba 

Sinagani Camketis, swrafmoqmed, araSesaWrel, ukontaqto eleqtromeqanikuri amZravebis 

klass. 

       

         СПГБ-4М tipis eleqtroamZravis (nax. 9.21) korpus 1-Si moTavsebulia          

        eleqtroZrava 8, maTanabrebeli quro 7, reduqtori 6, sabjeniani kbilaTvali 5, 
ukontaqto avtogadamrTvelis mqone mTavari lilvis bloki 4, sakontrolo saxazavebi 3, 
Siberi 2 da mablokirebeli avtogadamrTveli 9. eleqtroamZravis muSaobis saSualo vadaa 

sami weli; gabarituli zomebia 785x414x255 mm, xolo masa 190 kg-s ar aRemateba.  

  1            

1 

  2           

1 
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gansaxilveli amZravis Semadgeneli elementebidan TiToeuli maTganis daniSnuleba da 

muSaobis Taviseburebebi wina TavebSi sakmaod detalurad ganvixileT; gamonakliss mxolod 

ukontaqto avtogadamrTveli  warmoadgens; aseTi avtogadamrTvelis gamoyeneba 

mniSvnelovnad amaRlebs amZravis saeqspluatacio saimedoobas. Ria tipis kontaqturi 

avtogadamrTvelebSi (romlebic СП6 tipis amZravebSia gamoyenebuli) xSirad warmoiSoba 
mtyunebebi; amis mizezebia kontaqtebis miwva, meqanikuri gacveTva, eleqtruli erozia, 

sakontaqto xundebis gatexva da zambarebis grexva. garda amisa, moZravi sakontaqto 

danebis dasaxuli siRrmiT SeWris uzrunvelyofa, sakontaqto zambarebis daWeris 

sididis dacva, liTonuri mtverisagan gawmenda da sakontaqto sistemis xSiri 

daregulireba imdenad arTulebs eleqtroamZravebis teqnikur momsaxurebas, rom igi 

Zneli Sesasrulebelia maxarisxebeli gorakis intensiuri muSaobis pirobebSi da 

momsaxure personalis gadaRlas iwvevs. 

       

         zemoT aRniSnuli mizezebis gamo sagorako СПГБ-4М, СПГБ-4Б(СПГБ-4Б)           

        tipis eleqtroamZravSi gamoiyeneba ukontaqto avtogadamrTveli, romelsac 

aseTi naklovanebebi ar gaaCnia. igi Sedgeba ori, kerZod marcxena da marjvena ukontaqto 
ug gadamwodisagan (nax. 9.22). 

ukontaqto gadamwodis korpus 1-Si ganTavsebulia statori 2 da sadaviT marTvadi 
rotori 3. sadave saSualedo da sakontrolo berketebiTaa dakavSirebuli 

makontrolebel berketTan; es ukanaskneli vardeba sakontrolo saxazavebze arsebul 

amonaWrebSi, an xdeba am amonaWrebidan misi amogdeba. statoris polusebze ganTavsebulia 

mkvebavi 4, makompensirebeli 5 da sasignalo 6 gragnilebi. mkvebavi da makompensirebeli 

gragnilebi mimdevrobiT da Semxvedradaa CarTuli. es zrdis pirvelad wredSi gamaval 

dens da amcirebs gadamwodis mier denis moxmarebas (nax.9.22,a).    
marcxena da marjvena ukontaqto gadamwodebi konstruqciulad imiT gansxvavdeba, rom 

adgilebs icvlis mkvebavi da makompensirebeli gragnilebi, xolo rotor-seqtori 1800-
iTaa mobrunebuli.  

gadamwodebi ikvebeba 50 herci sixSirisa da U1= 24 volti sididis cvladi deniT. 

sasignalo gragnilebidan moixsneba gamosasvleli U2 Zabva, romlis sidide rotor-

seqtoris mdebareobazea damokidebuli. sasignalo gragnilebis datvirTvas warmoadgens 

gammarTveli bogiris saSualebiT CarTuli sakontrolo releebi.   

ukontaqto gadamwodi rotor-seqtoris brunvis dros cvlis gragnilebs Soris 

arsebul urTierTinduqciis koeficients. rotor-seqtori brunvisas axdens statoris 

polusebis magnitur komutirebas da SeuZlia SesaZlo sami fiqsirebuli, kerZod, 

gadayvanili, sawyisi da saSualedo mdebareobis dakaveba.    

gadayvanili mdebareobis dros rotor-seqtori imyofeba mkvebavi da sasignalo 

gragnilebian polusebs Soris; am polusebs Soris minimaluri sididis sahaero RreCos 

arsebobis gamo aRniSnul gragnilebSi aRiZvreba sakontrolo reles asamoqmedeblad 

sakmarisi sididis eleqtromamoZravebeli (em) Zala. rotor-seqtoris sawyis da 

saSualedo mdebareobebSi yofnis dros izrdeba mkvebav da makompensirebel gragnilebs 

Soris arsebuli RreCos sidide, ris gamoc mkveTrad mcirdeba em-Zala da amoirTveba 

sakontrolo rele (cxr.9.3). 
isris plusovan ganapira mdebareobaSi yofnis dros marcxena ug-s rotor-seqtori 

imyofeba gadayvanil, xolo marjvena ug-s rotor-seqtori  - sawyis mdebareobaSi; 

aseT SemTxvevaSi (nax.9.22,a): 
 

                                                                cxrili  9.3   ukontaqto gadamwodebis eleqtruli parametrebi 

 

p a r a m e t r i 

rotor-seqtoris Semobrunebis kuTxe da mdebareoba  

00 600 1200 

s a w y i s i s a S u a l e d o g a d a y v a n i l i 

U1 Zabva, volti 20 24 28 20 24 28 20 24 28 

U2 Zabva, volti 3,0 3,5 4,0 6,0 6,5 7,0 55 65 75 

moxmareb. deni, amperi 0,25 0,30 0,40 0,30 0,35 O0,45 0,45 0,55 0,60 

 

  3          

1 
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 marcxena ug-s rotor-seqtori mkvebavi da sasignalo gragnilebs Sorisaa 

moTavsebuli da kvebis U1 Zabva maRali donis gamosasvlel U2 Zabvad transformirdeba; 

 

 

 

 
 

   nax. 9.22 ukontaqto gadamwodebis eleqtruli da kinematikuri sqemebi. 

 
 

 marjvena ug-s rotor-seqtori mkvebav da makompensirebel gragnilebs Sorisaa 

moTavsebuli da sasignalo gragnilSi gvaqvs dabali donis U2 Zabva.       

plusovani ganapira mdebareobidan isris gadayvanis procesSi marcxena ug-s 

rotor-seqtori sawyis mdebareobisaken gadaadgildeba, ris gamoc mkvebav da 

makompensirebel gragnilebs Soris daikavebs adgils. marjvena ug-s rotor-seqtori  

ar Seicvlis mdgomareobas (nax.9.22,b). aRniSnulis gamo orive gadamwodis 

gamosasvlelebze dabali donis U2 Zabva gveqneba.  

minusovan ganapira mdebareobaSi isris gadayvanis damTavrebis Semdeg marjvena ug-s 

rotor-seqtori, gadadis ra  gadayvanil mdebareobaSi, adgils ikavebs mkvebav da 

sasignalo gragnilebs Soris; gadamwodis gamosasvleli U2 Zabvis done maqsimaluri 



384 

 

 

xdeba. marcxena ug-s rotor-seqtoris sawyisi mdebareoba ar icvleba da mis 

gamosasvlelze gvaqvs dabali donis Zabva (nax.9.22,g).  
isris SeWris dros avtogadamrTvelis sakontrolo berketi sakontrolo saxazavebis 

zedapirze amovardeba; saSualedo da gadamrTveli berketebis meSveobiT igi zemoqmedebas 

moaxdens gadayvanil mdebareobaSi myof gadamwodis sadaveebze. Sesabamisi  (marcxena an 

marjvena) ukontaqto gadamwodis (ug-s) rotor-seqtori Semobrundeba, daikavebs 

saSualedo mdebareobas, ris gamoc igi mkvebav da makompensirebel gragnilebs Soris 

aRmoCndeba; aRniSnuli gadamwodis gamosasvleli U2 Zabva dabal donemde daecema, xolo 

meore gadamwodis gamosasvleli U2 Zabvis done ucvleli darCeba.  

isruli garnituris muSa wevis gawyvetis SemTxvevaSi kalmebi da sakontrolo 

saxazavebi ar gadaadgildeba; Siberis sruli gadaadgilebis Semdeg sakontrolo berketi 

sakontrolo saxazavebis zedapirs  miebjineba da Sesabamisi gadamwodis rotor-seqtors 

Sualedur mdebareobaSi daayenebs.  

kalmebsSorisi an sakontrolo wevis gawyvetisas mxolod erTi sakontrolo saxazavi 

imoZravebs, rac agreTve saSualedo mdebareobaSi daayenebs erT-erTi gadamwodis rotor-

seqtors.   

isruli garnituris muSa wevis gawyvetis SemTxvevaSi kalmebi da sakontrolo 

saxazavebi ar gadaadgildebian; Siberis sruli gadaadgilebis Semdeg sakontrolo 

berketi sakontrolo saxazavebis zedapirs  miebjineba da Sesabamisi gadamwodis rotor-

seqtors Sualedur mdebareobaSi daayenebs.  

kalmebsSorisi an sakontrolo wevis gawyvetisas mxolod erTi sakontrolo saxazavi 

imoZravebs, rac agreTve saSualedo mebareobaSi daayenebs erT-erTi gadamwodis rotor-

seqtors.   

 

 

 

 

 

9.6. gorakis avtomaturi centralizaciis sistemebi 

 

                        

        gorakis qanobze moZrav moxsnebs Soris arsebuli mcire droiTi interva-            

        lebis gamo SeuZlebelia marSrutebis gamzadebis marSrutuli meTodis 

gamoyeneba (rodesac marSruti konkretuli erTi moxsnisaTvis mzaddeba). aRniSnuli 

problemis gadasawyvetad damuSavebuli iqna centralizaciis sistemebi, romlebSic, 

garda marSrutis momzadebis marSrutuli meTodisa, gamoiyeneba programuli meTodic. 
programuli reJimis dros operatori maxarisxebel furcelSi moxsnaTa nomrebis 

ganlagebis Sesabamisad konebisa (liandagebis jgufebisa) da liandagebis Rilakebze TiTis 

Tanamimdevrulad daWeriT winaswar krefs da agrovebs dasaSleli Semadgenlobis yvela 

moxsnis moZraobis marSruts. Semadgenlobis daSlis procesSi gorakidan TiToeuli 

moxsnis dagorebis  win misi moZraobis marSruti avtomaturad mzaddeba marSrutebis 
winaswar akrefis Tanamimdevrobis Sesabamisad. 

marSrutuli reJimis dros saTavo isarTan morigi moxsnis miaxlovebisas operatori 

konisa da liandagis Rilakebze TiTis daWeriT misTvis amzadebs samoZrao marSruts. 

garda aRniSnuli meTodebisa, centralizaciis sistemaSi avariuli situaciebis dros 

SesaZlebelia isrebis xeliT marTvaze gadasvla, romlis drosac isrebi marTvis pultze 

arsebuli saxelurebis gamoyenebiT imarTeba.   

programuli reJimis dros akrefili marSrutebis avtomaturad realizebis gamo 

centralizaciis mocemulma sistemam avtomaturi centralizaciis saxelwodeba miiRo, 

Tumca ufro upriani iqneboda misTvis programuli centralizaciis saxelwodebis 

miniWeba. 

  1             

1 
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sistemis asagebad gamoyenebul saelemento bazaze damokidebulebiT ganasxvaveben 

gorakis releur da mikroprocesorul avtomatur centralizaciebs. releur 

centralizaciebs miekuTvneba 

 gorakis blokuri avtomaturi centralizacia (bgac), romlis asagebadac tipuri 

releuri blokebia gamoyenebuli; 

 daSlis avtomaturi kontrolis unariani gorakis avtomaturi centralizacia 

(gac-dk). 

mikroprocesoruli saelemento bazis gamoyeneba maxarisxebeli gorakebis muSaobis 

avtomatizaciis kompleqsuri sistemis  damuSavebis saSualebas iZleva; am ukanasknels 

rogorc marSrutebis marTvis, aseve moxsnebis moZraobis siCqareTa regulirebis 

funqciebis Sesruleba SeuZlia. aRniSnulis gamo mocemul TavSi ganvixilavT mxolod 

gorakis avtomaturi centralizaciis releuri sistemebisa da maTSi gamoyenebul 

sagorako programulad-damsaxi mowyobilobilobis  muSaobis safuZvlebs. sagorako 

sistemebis asagebad mikroprocesoruli saelemento bazis gamoyenebas ki calke Tavs 

davuTmobT.  

                        

          gorakis blokuri avtomaturi centralizaciis (bgac-is) asagebad tipu-  
 tip    ri releuri blokebi iqna gamoyenebuli, ramac maqsimalurad gaamartiva sis-

stemis daproeqtebisa da agebis procesi. kerZod, sistemis dasaproeqteblad sakmarisia 

tipuri blokebi topologiurad ganvalagoT gorakis qanobze arsebuli saliandago 

ganviTarebis gegmis mixedviT; sistemis asagebad ki saWiroa aRniSnuli blokebi 

erTmaneTTan, marTvis pult-tablosa da gorakis savele obieqtebTan SevaerToT. bgac-is 

struqturul sqemaze (nax. 9.23 [13]) Semdegi blokebia naCvenebi: 

 ФЗ, ФЗ1 – davalebis maformirebeli (II tipis) blokebi; gamoiyeneba pultis 

samarSruto Rilakebze TiTis daWeris damaxsovrebisaTvis;   

 ФЗ2 –davalebebis formirebis Sesaxeb pultze indikaciisaTvis gankuTvnili (IV 
tipis) blokebi;  

  БН – davalebebis damgrovebeli blokebi; TiToeuli maTgani Seicavs xuTi marSrutis 

dasagroveblad saWiro xuT gancalkevebul 1НМ  5НМ bloks; 

 1НМ1 – damgroveblis pirvel safexurSi arsebuli davalebis nomris pultze 

indikaciisaTvis gankuTvnili (IV tipis) bloki; 

 РЗ, РЗ1 – davalebebis saregistracio (II tipis) blokebi;  

 Р32 – pultze davalebis indikaciisaTvis gankuTvnili (IV tipis) bloki  

 ТЗ – davalebebis translaciis blokebi; isini dakavSirebulia isrul da isrebs 

Soris arsebul seqciebTan; akontrolebs am seqciebze moxsnebis moZraobas da 

samarSruto davalebebs Tanamimdevrulad gadascems isridan isramde. ТЗ blokebs 

mieniWeba Sesabamisi isruli da isrebs Soris arsebuli seqciebis nomrebi. saTavo isris 

isrul seqciaze isris marTvisaTvis damatebiTaa dayenebulia  IV tipis bloki. 
struqturul sqemaze naCvenebia avtomatizaciis sxva mowyobilobebTan da sagorako 

pultTan arsebuli yvela kavSiri. davalebebis formirebis dros gaiTvaliswineba bgac-

is muSaobis ori reJimi: 

programuli reJimi, romlis drosac operatori maxarisxebel furcelSi moxsnaTa 

nomrebis ganlagebis Sesabamisad pultis samarSruto Rilakebze TiTis daWeriT aiZulebs 

ФЗ, ФЗ1 blokebs moaxdinos davalebebis formireba da Seitanos isini БН 
damgroveblebSi. formirebuli davalebebi Semadgenlobis daSlis procesSi maTi 

realizebisaTvis (isrebis gadasayvanad) damgrovebel БН blokebidan mimdevrobiT 

avtomaturad gadaecema jer РЗ,  xolo Semdeg – ТЗ  blokebs. 

marSrutuli reJimi, romlis drosac operatori saTavo isarTan morigi moxsnis 

miaxlovebisas samarSruto Rilakebze TiTis daWeriT aiZulebs ФЗ, ФЗ1 blokebs moaxdins 

davalebis (isris saTanado mdebareobaSi gadayvanis brZanebis) formireba. aRniSnuli 

davaleba gadaecema jer РЗ, РЗ1, xolo Semdeg ТЗ  blokebs da moxdeba misi realizeba. 

  2            

1 
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msxvil gorakebze daSlis siCqaris avtomaturad dasaxvis [dsad (АЗСР)] sistemasTan 
erTad gamoiyeneba sagorako programulad-damsaxi mowyobilobebi [gpdm (ГПЗУ)], romelic 

programuli reJimis realizebis saSualebas iZleva (aRniSnul mowyobilobas qvemoT 

dawvrilebiT ganvixilavT).          

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gorakis avtomatizaciis yvela obieqti marTvis sagorako pultidan imarTeba.  

pultis pirveli seqcia gorakis saTavo nawilisaTvisaa gankuTvnili; am seqciaze 

pirveli samuxruWo Isp poziciis Semneleblis marTvisaTvis gankuTvnili eqvsi 

mdgomareobis mqone berketuli gadamrTvelia dayenebuli. aRniSnuli gadamrTvelis oTxi 

pozicia samuxruWoa, erTi – ganmmuxruWebeli, xolo erTi – ganmuxruWebul 

mdgomareobaSi Semneleblis dasayenebladaa gankuTvnili.  

gadamrTvelis nulovani mdgomareoba, romlis drosac Semnelebeli avtomatur 

marTvaze gadaiyvaneba, kontroldeba “Semnelebeli avtomarTvaze” («Замедлитель на 

автоуправлении»)@saxelwodebis yviTeli naTuriT. samuxruWo Isp, IIsp poziciebisaTvis 

nax.9.23.  bgac-is struqturuli sqema [13] 

 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

II 
  

IV 
  

СГ 
  

СГ 
  

СГ 
  

sar 

  

91Б 
  

1 
  

91Б1 
  

1 - 1 
  

1 - 2 
  

isar.1 

  

isar.2 

  

isar.3 

  

1МА1 
  

1МА 
  

1ПА 
  

1ПА-1 
  

2 - 1 
  

2  
  

3  
  

3 - 1 
  

2МА 
  

2ПА 
  

3МА 
  

3ПА 
  

3ПБ 
  

3МБ 
  

2ПБ 
  

2МБ 
  

II 
  

IV 
  

ФЗ1 
  

ФЗ2 
  

m 
  

IV 
  

РЗ2 
  

II 
  

РЗ1 
  

ПВПГ 
  

II 
  

РЗ 
  

sar 

  
IV 
  

1НМ1 
  

БН 
  

1МН 
  БН 

  

3МН 
  БН 

  

3МН 
  

marTvis 

 pulti 

БН 
  

4МН 
  БН 

  

5МН 
  

gpdm 

 da 

dsad 

  

p 
  

K
k
o
n
i
s
 
l

i
a
n
d
a
g
e
b
i
s
 
n
o
m
r
e
b
i
 

II 
  

ФЗ 
  

8 

1 

2 

3 

4 

5 

6 

7 

x(Р) 

p(П) 

m(M) 

s
a
k
o
n
t
r
o
 

l
o
 
n
a
T
u
- 

 
 
 
r
e
b
i
 



387 

 

 

aseTi naTurebi TiToeuli poziciisaTvis aris dayenebuli, xolo IIIsp poziciis 

SemTxvevaSi konis yvela SemneleblisaTvis erTi aseTi naTuraa gaTvaliswinebuli. 

pultis seqciaze  gvaqvs: 

 samuxruWo Isp, IIsp poziciebidan gamosvlis siCqaris davalebis Sesacvlelad 

gankuTvnili komutatorebi; maT aqvT Semdegi sami mdgomareoba: Б – “swrafad” («Быстро»),  
М – “nelad” («Медленно») da Н – “normalurad” («Нормально»); 

 wiTeli naTura “siCqarmzomis kontroli” («Контроль скоростомера»); ainTeba siCqarmzomis 

siCqaris Sewyvetis SemTxvevaSi; 

 orsxiviani sazomi xelsawyo “siCqaris maCvenebeli”  («Указатель скорости») SemnelebelSi 

moxsnis moZraobis dros misi dasaxuli da faqtiuri siCqaris gasakontroleblad: 

sxivebis mdebareobaTa Tanxvdena siCqareebis Tanxvdenasa da moxsnis damuxruWebis 

Sewyvetaze migviTiTebs; 

 gac-is CarTvisa da “damgroveblis dakavebis”  («Накопитель занять») maCvenebeli; 

 cifruli maCveneblebi: “pirvel da meore moxsnebSi vagonebis raodenoba”@(«Количество 

вагонов в первом и втором отцепах») da “marSrutebis maCvenebeli” («Указатель маршрутов»); 

ukanaskneli gviCvenebs marSrutebs morigi da Semdgomi moxsnebisaTvis; 

 natur-furclisaTvis (gviCvenebs Semosul matarebelSi vagonebis maxasiaTeblebs) 

gankuTvnili CarCo; 

 dsad sistemis muSaobis dros pirvel da meore moxsnebSi vagonebis raodenobis 

(cifruli naTurebis ori kompleqtis saxis) maCvenebeli.  

samuxruWo IIsp, IIIsp poziciebisaTvis gankuTvnili pultis marcxena seqciaSi 

dayenebulia Semneleblebis samarTavi berketuli gadamrTvelebi da isrebis danawevrebiTi 

marTvisaTvis gankuTvnili isruli saxelurebi.  

TiToeuli Semneleblis mdebareoba kontroldeba Semneleblis dayenebis adgilis 

orive mxareze ganTavsebuli SuqujredebiT; mwvane Suqi gviCvenebs, rom Semnelebeli 

ganmuxruWebulia; yviTeli Suqi niSnavs, rom Semnelebeli damuxruWebulia, xolo TeTri 

– igi ganmuxruWebulia.  

isrebis individualurad marTvisaTvis gorakis liandagebis gegmis mixedviT isruli 

komutatorebia dayenebuli. normalurad yvela komutatori Sua mdebareobaSia dayenebuli 

da am dros isrebi bgac–Sia CarTuli.  TiToeuli isari danawevrebiT SeiZleba 

vmarToT misi Sesabamisi komutatoris saxeluris erT-erT ganapira mdebareobaSi 

gadayvanis gziT.  

pultis seqciaze gaTvaliswinebulia agreTve: 

 marSrutebis dasaxvis Rilakebi liandagebis konis nomris an konaSi liandagis 

nomris akrefisaTvis; sul arsebobs pirveli saxis 3 da meore saxis 8 aseTi Rilaki; 

 bgac da dsad sistemebis CarTvis Rilaki (maTze TiTis daWera fiqsirdeba 

Rilakze arsebuli mwvane naTuris anTebiT); 

 programul da samarSruto reJimebSi marSrutebis dasaxvis Rilakebi 

 moxsnis woniTi kategoriis dasaxvisa da indikaciis Rilakebi: Л (“msubuqi”, Легкая),  С 
(“saSualo”, Средняя)  Т  (“mZime”, Тяжелая ). maTTan erTad gvaqvs naTurebi “woniTi kategoria”  
«Весовая категория»; 

 qvegorakis parkis oTxi konis mixedviT sar–is CarTvis Rilakebi;  

 moxsnebis siCqaris dasaxvis Rilakebi:  БСК -swrafad; МСК - nela; 

 gorakis SuqniSnis marTvis Rilaki daSlis Semdegi reJimebis realizaciisaTvis 

“nelad daSla”, romlis drosac SuqniSanze ainTeba yviTeli siganali; “normalurad 
daSla”@- romlis drosac SuqniSanze erTdroulad ainTeba yviTeli da mwvane signali; 

“swrafad daSla”, romlis drosac SuqniSanze ainTeba mwvane signali; “sdeq”, romlis 

drosac SuqniSanze ainTeba wiTeli signali; “ukan daxeva” -  am dros SuqniSanze ainTeba 
wiTeli signali, xolo indikatorze ainTeba “H” aso; 

  dsad sistemis muSaobis dros pirvel da meore moxsnebSi vagonebis raodenobis 

maCvenebeli indikatori; mas aqvs cifruli naTurebis ori kompleqtis saxe. 

  gorakis mwvervalze vagonebis arasworad gadaxsnis zaris CarTvis ВЗК Rilaki; 
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  arasworad gadaxsnis dros ori moxsnis nacvlad erTi moxsnis warmoSobis dros 

davalebis win wawevis Rilaki;  

  arasworas gadaxsnis dros erTi moxsnis nacvlad ori moxsnis warmoSobis dros 

davalebis Seyovnebis Rilaki;  

  siCqaris maCveneblisa da liandagebis Sevsebis kontrolis gadarTvis Rilakebi; 

gamoiyeneba qvegorakis TiToeuli liandagisaTvis siCqaris maCveneblis gadasarTvelad da 

liandagebis Sevsebis gasakontroleblad (xelsawyos Skalis mixedviT gansazRvraven 

liandagis ramdeni metri, an ramdeni seqciaa Tavisufali); 

  siCqarmzomis sworad muSaobis makontrolebeli naTurebi da naTura “marSruti 
liandagze”, romelic akontrolebs calkeul konebSi moxsnebis gadaadgilebis marSruts; 

qvegorakis TiToeuli liandagisaTvis gankuTvnili Rilakebi. Rilakze TiTis daWeriT 

dgindeba mesame samuxruWo poziciidan moxsnis gamosvlis siCqare km/sT-Si. 
bgac-is programuli reJimis CasarTvelad operators yvela isruli komutatori 

saSualedo mdgomareobaSi gadahyavs, ganrTavs xeliT marTvas da Semdeg TiTs aWers 

bgac-is programuli reJimebis П Rilaks. programuli reJimis CarTvis Sesaxeb signals 

iZleva marTvis pultze arsebuli gac-is Suqujredi. Semdeg operatori pultze 

ganlagebuli RilakebiT iwyebs marSrutebis davalebebis formirebas. 

maxarisxebeli furclis mixedviT operatori krefs marSruts; amisaTvis igi pirvelad 

TiTs aWers konis nomris, xolo Semdeg – konaSi liandagis nomris Rilaks. magaliTad 

pirveli konis da Semdeg meoTxe liandagis nomris Rilakze TiTis daWeriT aikrifeba 

marSruti, romlis pirobiTi nomeria 14 (marSrutis nomris pirveli cifri aRniSnavs 

konis, xolo meore cifri – konaSi liandagis nomers). pultze dayenebulia konaSi 

Semavali liandagebis raodenobis toli raodenobis (magaliTad, konaSi rva liandagis 

arsebobisas - rva) Rilaki;  konis nomris ganmsazRvrel pirvel Rilakze TiTis 

daWerisas konis davaleba formirdeba konis ФЗ1 blokSi, xolo konaSi liandagis 

nomris Sesabamis Rilakze TiTis daWerisas – liandagis ФЗ blokSi. formirebuli 

davaleba Semdeg gadaecema damgroveblis БН bloks. liandagis nomris Rilakidan TiTis 

aSvebamde davalebis gauqmeba O Rilakze TiTis daWeriTaa SesaZlebeli.  

damgrovebeli Tu mTlianadaa Sevsebuli, ainTeba “damgrovebeli dakavebulia” 
(«Накопитель занять») saxelwodebis naTura, ris Semdegac operatorma unda Sewyvitos 

marSrutebis akrefa. 

marSrutis nomris formirebis siswores operatori samarSruto Rilakebze TiTis 

daWeris dros pultze arsebuli cifruli maCvenebliT amowmebs. saTavo isarTan moxsnis 

miaxloebis SemTxvevaSi operators SeuZlia gaauqmos an Secvalos misi marSruti; 

amisaTvis man TiTi unda daaWiros gauqmebis Rilaksa da axali marSrutis samarSruto 

Rilakebs. moxsna Tu ukve Sevida saTavo isris isrul ubanze, maSin misi marSruti 

operators SeuZlia Secvalos axali marSrutis Sesabamis mdebareobebSi isrebis 

individualurad gadayvanis gziT. 

damgroveblis pirveli safexuridan samarSruto davaleba gadadis РЗ da РЗ1 blokebSi, 

xolo Semdeg - mTavari isrisken davalebis translaciis blokebSi. aRniSnuli blokebiT 

davaleba gadaecema saTavo isris marTvis blokSi, raTa igi gadavides pirveli moxsnis 

Sesabamis mdebareobaSi. saTavo isarze pirveli moxsnis gavlis Semdeg samarSruto 

davaleba БН–dan gaicema davaleba meore, mesame da a.S. moxsnisaTvis. 

 samarSruto davalebebis gadacemis gasakontroleblad pultze marSrutebis 

cifruli maCvenebelia gaTvaliswinebuli. masSi gvaqvs saindikacio naTurebi “pirveli 
moxsna” («Первый отцеп») da “meore moxsna” («Второй отцеп»), romlebSic anTebulia pirveli 

da meore moxsnebis marSrutebis nomrebi. saTavo isarze pirveli moxsnis gavlis Semdeg 

maCvenebelSi “pirveli moxsna” ainTeba momdevno, e.i meore moxsnis, xolo maCvenebelSi 

“meore moxsna” – aseve momdevno, e.i  mesame moxsnis marSrutis nomeri da a.S. maSasadame, 

aRniSnuli maCvenebeli operators aZlevs saTavo isarTan miaxloebuli pirveli ori 

moxsnis marSrutis gakontrolebis saSualebas. 

bgac-is samarSruto reJimis CasarTvelad operatori TiTs aWers m (М) Rilaks. 

TiToeuli moxsnisaTvis davaleba gancalkevebulad formirdeba; amisaTvis samarSruto 
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Rilakebze operatotma TiTi iseTive TanamimdevrobiT unda daaWiros, rogorc es 

xdeboda programuli p (П) reJimis dros. ФЗ da ФЗ1 blokebis mier formirebuli 

davalebebi  БН blokis gverdis avliT pirdapir jer РЗ da РЗ1 , xolo Semdeg davalebis 

translirebis blokebs miewodeba.  РЗ, РЗ1  da РЗ2 blokebSi davalebis SesvliT marSrutis 

maCvenebelSi ainTeba “pirveli moxsnis” marSrutis nomeri. saTavo isarze moxsnis 

Sesvlis Semdeg aRniSnuli nomeri qreba da operators  momdevno moxsnis marSrutis 

akrefis ufleba eZleva. 

avtomatikis mtyunebis dros, rodesac SeuZlebelia programuli da samarSruto 

reJimebis gamoyeneba, operatori unda gadavides xeliT marTvaze. amisaTvis man TiTi 

xeliT marTvis  x (Р) Rilaks unda daaWiros da, amis Semdeg,  isrebis saTanado 

mdebareobebSi danawevrebiT (individualurad) gadasayvanad isruli komutatorebi 

gamoiyenos.  

               

          gorakis programul-damsaxi gpdm (ГПЗУ) mowyobiloba saSualebas gvaZlevs  

         informaciis gadacemis arxebiT (teletaipiT) miviRoT da sistemis 

mexsierebaSi CavweroT infomacia sadguris mimReb parkSi arsebuli yvela Semadgenlobis 

Sesaxeb. morigi Semadgenlobis dasaSlelad saWiro monacemebi gorakis avtomatur 

centralizaciaSi gpdm  mowyobilobidan Seitaneba; amisaTvis sakmarisia TiTi davaWiroT 

miRebis parkis im liandagis nomrian Rilaks, romelzedac dgas dasaSleli Semadgenloba.     

gorakis videoterminalian gpdm-v tipis programul-damsaxi mowyobilobis 

SemadgenlobaSi Sedis “videoton-340” tipis videoterminali da SeuRlebis mowyobiloba; 

videoterminali asrulebs Semadgenlobis Sesaxeb informaciis miRebis, Senaxvisa da 

gacemis funqciebs; SeuRlebis mowyobiloba zemoT aRniSnul informacias iseT formas 

aZlevs, romelic aucilebelia gorakis avtomaturi centralizaciisa da daSlis siCqaris 

avtomaturad dasaxvis sistemebSi misi  gamoyenebisaTvis.  gpdm mowyobiloba saSualebas 

iZleva maxarisxebel gorakze Semadgenlobis daSlis dros videoterminalis ekranze 

aisaxos operatiuli informaciebi moxsnebis Sesaxeb. Semadgenlobis daSlis Sesaxeb 

informacia gpdm mowyobilobaSi SeiZleba Setanili iqnas sadguris gamoTvliTi 

centridan (misi arsebobis SemTxvevaSi) an sadguris teqnikuri kantoris 

manipulatoridan. 

manipulatoridan programis akrefa iwyeba misi CarTvidan. SeirCeva mexsierebis bloki, 

Seitaneba vagonebis raodenoba, aikrifeba moxsnebis svlis marSrutebi, Seitaneba 

moxsnebSi arsebuli vagonebis tipebi da moxsnebis kategoriebi.  mTeli es informacia 

vizualurad kontroldeba ekranze.  

eleqtruli centralizaciis mowyobilobebiT maxarisxebeli sadguris miRebis parkis 

aRWurvis dros Semadgenlobis miaxloebis marSruts gorakis postis morigis TanxmobiT 

eleqtruli centralizaciis morige amzadebs. amisaTvis gorakis postis morige pultze 

TiTs sWers miaxlovebis Tanxmobis Rilakze, romlis Semdeg eleqtruli centralizaciis 

pultze acimcimdeba “miaxloebis Tanxmoba” (“Согласие надвига”) warweriani saindikacio 

naTura. miRebis parkis morige akrefs miaxloebis marSruts; amisaTvis igi TiTs aWers 

marSrutis sawyis da saboloo samarSruto Rilakebze. sawyisi Rilaki ganTavsebulia 

miaxlovebis liandagze arsebul gasasvlel SuqniSanTan, xolo saboloo samarSruto 

Rilaki - gorakis kuzTan. saindikacio  naTura “miaxloebis Tanxmoba”  uwyvetad daiwyebs 
naTebas miaxloebis marSrutis Sexsnamde, xolo eleqtruli centralizaciis tabloze 

damatebiT ainTeba Sesabamisi liandagidan miaxloebis mwvane naTura; es ukanaskneli 

anTebuli iqneba miaxloebis marSrutis pirveli saliandago seqciis ganTavisuflebamde. 

gorakis pultze ainTeba gorakis SuqniSnis win mdebare izolirebuli ubnis dakavebis 

TeTri naTura. 

miaxloebis gauqmeba SesaZlebelia miaxloebis marSrutis dayenebamde an misi 

realizaciis dawyebamde. amisaTvis gorakis morigem TiTi xelaxla unda daaWiros 

miaxloebis nebarTvis Rilaks; amiT SuqniSani gadairTveba, xolo eleqtruli 

centralizaciis morige drois saTanado SeyovnebiT gaauqmebs marSruts. 

  3            
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miaxloebis marSrutis  Sexsna xdeba seqcionurad ise, rom TiToeul Semxvedr 

SuqniSnamde 50 metrze aranaklebi manZili iyos daculi; es imisTvisaa aucilebeli, rom 

SuqniSnis daxurvamde Semadgenlobis ukan daxeva iyos SesaZlebeli. gorakis SuqniSnis 

win mdebare saliandago ubanze gasvliT samanevro samuSaoebis Catarebis nebarTvis 

gasacemad gorakis morigem TiTi unda daaWiros Rilakze “manevrebis Tanxmoba” («Согласие 

маневров»). 

            
            daSlis avtomaturi kontrolis unariani gorakis avto- 

           maturi  centralizacia (gac-dk) axdens gorakidan SemadgenlobaTa daSlis 

          programis avtomatur realizacias, akontrolebs misi Sesrulebis utyuarobas da Semowmebis 

Sedegebs awvdis operators. yovelive zemoT aRniSnulidan gamomdinare SesaZlebeli xdeba centralizaciis 

sistema daukavSirdes maxarisxebeli sadguris marTvis avtomatizebul sistemas.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 gac-dk (nax.9.24 [26]) centralizacia uzrunvelyofs: 

 gorakis saTavo zonis (sazomi ubnis Tavisuflebis, grZelbaziani vagonis gavlis, moxsnebis 

urTierTdawevis an maT danawevrebis) kompleqsur kontrols; 

 moxsnebis gorvis procesis dros manawilebel (gorakis kuzsa da bolo manawilebel isars Soris 

arsebul) zonaSi arsebuli isrebis avtomatur marTvas; 

 gorakis manawilebel zonaSi moxsnebis moZraobaze Tvalyuris devnebasa da TiToeuli moxsnis 

davalebis translirebas; 

 manawilebel zonaSi arsebuli moxsnebis Sesaxeb informaciis (moxsnis nomris, moxsnaSi vagonebis 

faqtiuri raodenobis, dasaxuli davalebis) Senaxvas damaxsovrebis mowyobilobaSi ; 

 moxsnebis Sesaxeb monacemebis (moxsnis nomris, moxsnaSi vagonebis raodenobis, dasaxuli marSrutis, 

xolo daSlis programis darRvevebis SemTxvevaSi – faqtiuri marSrutis) dasabeWdad gacemas; 

  4                 
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Nnax9.24. gac-dk –s struqturuli sqema [26] 
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 marTvis pultisa da eleqtromeqanikosis pultis saindikacio mowyobilobebisaTvis operatiuli 

informaciis miwodebas; 

 Semdgenelisa da eleqtromeqanikosis pultebze bolo or moxsnaSi vagonebis raodenobis Sesaxeb 

informaciis miwodebas. 

sistemas SeuZlia muSaoba xeliT, samarSruto, programul da avtomatur reJimebSi, romelTa drosac 

SeiZleba xdebodes an ar xdebodes gadaxsnis kontroli da vagonebis Tvla. ZiriTadad iTvleba avtomaturi 

reJimi, romlis drosac kontroldeba gadaxsna da xdeba vagonebis Tvla. reJimi amoirCeva momdevno 

Semadgenlobis daSlis dawyebamde marTvis pultze arsebul saTanado Rilakze TiTis xanmokled daWeriT. 

samarSruto davalebisa da moxsnaSi vagonebis raodenobis Sesaxeb informacia gpdm-8  mowyobilobidan 

SeuRlebis mowyobilobis [Sm (УСВ)-is] gavliT Sedis davalebebis  damgrovebelSi [dg (H)-Si]. saTavo 

isris zonis Tavisuflebisas davalebebis registratorSi [dr (РЗ)-Si]  arsebuli samarSryto davaleba 

marTvis pultidan [mp (ПУ)-dan] SeiZleba Seswordes davalebebis  maformireblis [df (ФЗ)-is] daxmarebiT; 
profilaqtikuri kontrolisa da regulirebis dros nakrebis marTva da davalebebis koreqtireba 

eleqtromeqanikosis pultidanacaa [emp (ПЭ)-danacaa] SesaZlebeli.         

saTavo zonis makontrolebeli mowyobiloba [szkm (УКГЗ)] afiqsirebs saTavo isris zonaSi pirveli 

moxsnis Sesvlis moments da gamoimuSavebs brZanebebs saTavo zonis dakavebulobis, damxsomebeli 

mowyobilobis Tavisufali ujredis Zebnisa da moxsnaSi vagonebis raodenobis Tvlis Sesaxeb. damxsomebeli 

mowyobilobis [dm (ЗУ)-is]  Tavisufal ujredSi Caiwereba moxsnis nomeri da samarSruto davaleba, xolo 

misamarTis kodis maformirebeli [mkf ( ФКА)]  axdens moxsnis kodis formirebas; es ukanaskneli 

warmoadgens dm mowyobilobis ujredis orobiTi ricxviT gamosaxul nomers; Semdeg misamarTis kodi 

gadaecema aRniSnuli kodebis translaciis mowyobilobas.  

erTi moxsnis vagonebis gadaxsna makontrolebel szkm  mowyobilobaSi ganisazRvreba normirebuli 

sazomi ubnis mdgomareobis gakontrolebis gziT; aRniSnuli ubnis (5,3 metris toli) sigrZe isea SerCeuli, 

rom igi aRemateba nebismieri saxis ori mezobeli vagonis uaxloes RerZebs Soris manZils.   
mTvleli mowyobiloba [mTm (СЧУ)] iTvlis moxsnebis, moxsnebSi vagonebis faqtiur da dasaxul 

raodenobebs; mTm mowyobiloba Seicavs sam. morigi moxsnis nomeri mTm mowyobilobidan damxsomebel dm  
mowyobilobas moxsnis mier saTavo isris dakavebis momentSi miewodeba. moxsnaSi vagonebis faqtiuri 

raodenobis Sesaxeb informacia mTm mowyobilobidan dm mowyobilobas im momentSi miewodeba, rodesac 

Semadgenlobis daSlis procesSi dafiqsirdeba moxsnebis erTmaneTisagan daSoreba, an vagonebis dasaxuli 

raodenobisa da sakontrolo zonaze gavlili vagonebis raodenobis toloba; am moments afiqsirebs 

Sedarebis mowyobiloba [Sdm (УС)]; igi gascems dm mowyobilobaSi vagonebis raodenobis Cawerisa da  dg, 
dr  kvanZebSi informaciis Zvris brZanebebs. arasworad gadaxsnis dros, e.i. rodesac moxsnaSi moxsnebis 
raodenoba dasaxulze naklebia, damxsomebel dm mowyobilobaSi Caiwereba moxsnis gamocalkavebul nawilSi 

arsebuli vagonebis raodenoba, xolo darCenili nawilisaTvis samarSruto davaleba meordeba. saTavo isris 

zonaSi moxsnebis erTmaneTze daweva samarSruto davalebas ar cvlis.  
misamarTis kodis translaciis mowyobiloba Sedgeba translaciis elementebisa da misamarTis kodis 

deSifratorebisagan [mkd  (ДКА)-gan]. misamarTis kodi gorakis manawilebeli zonis isrebze moxsnis gavlis 

Sesabamisad aqtiuri zonis blokebis [azb (БАЗ)-is] gavliT translirdeba. 

isruli zonis Semdeg pirveli blokidan misamarTis kodi gadaecema mkd  deSifratorSi; am dros xdeba 

damxsomebeli  ЗУ mowyobilobis saWiro ujredisadmi mimarTva; mimarTvis mizania mocemuli moxsnis marSrutis 

Sesabamisad morigi isris gadayvanis brZanebis miReba. es brZaneba gadaecema Semdgom aqtiuri zonis azb 

bloks da translirdeba isruli aqtiuri zonis blokamde; am ukanasknelidan brZaneba miewodeba isris 

marTvis bloks [isb (БС)-s] da isari  eleqtro amZraviT [amZ (ПР)-iT] saTanado mdebareobaSi gadaiyvaneba. 
isris mdebareobas akontrolebs isrebis makontrolebeli mowyobiloba [isk (КПС)]; isris faqtiuri 

mdebareoba Tu Seesabameba dasaxul mdebareobas, maSin isris mdebareobis Sesabamisi mimarTulebiT aqtiuri 

zonis blokebi gaagrZelebs misamarTis kodis translirebas. zonebis Tavisuflebas gansazRvravs  

Tavisuflebis makontrolebeli Tk (КС) blokebi.    
marSrutis mixedviT bolo isris zonaSi moxsnis Sesvlis dros faqtiuri marSrutis  maformirebelSi 

[mf (ФМ)-Si] fiqsirdeba qvegorakis parkis im liandagis nomeri, romelSic unda Sevides moxsna; 

Sesabamisobis ganmsazRvrel Sg (ОС) mowyobilobaSi mowmdeba dasaxuli da faqtiuri marSrutebis 

Sesabamisoba. bolo isrul zonaSi Sesuli yvela moxsnis faqtiuri marSrutis mimdevrobiT formirebisa da 

dasaxul marSrutebTan maTi SedarebisaTvis gamoiyeneba manawilebeli [mn (Р)]. faqtiuri da dasaxuli 

marSrutebis Tanxvdenis dros Sg  gascems dm    damxsomebelsa  da  mf maformirebelSi informaciis waSlis 

brZanebas. gorakis morige marTvis pultze arsebul “dm beWdva” (Печать ЗУ)  Rilakze TiTis daWeriT Tu 

daayenebs aRmasrulebeli maxarisxebeli furclis beWdvis reJims, maSin moxsnis Sesaxeb informacia 

damxsomebeli  dm  da marSrutis maformirebel fm mowyobilobebidan maTi waSlis win gadaecema beWdvis bd  
(НП) damgrovebels; aqedan aRniSnuli informacia beWdvis bmn (РП) manawilebliT miewodeba eleqtomarTvad 

sabeWd manqanas [bWd manqanas]. dasaxuli da faqtiuri marSrutebis Seusabamobis dros analogiurad 

gadaecema informacia beWdvis bd  damgrovebels (beWdvis SerCeul reJimisagan damoukideblad). sabeWdi bWd 

manqana monacemebs moxsnebis Sesaxeb aseTi TanamimdevrobiT beWdavs: moxsnis nomeri, moxsnaSi vagonebis 

raodenoba, dasaxuli marSrutis nomeri, faqtiuri marSrutis nomeri. dasaxuli da faqtiuri marSrutebis 

Sesabamisobis dros faqtiuri marSrutis nomeri ar ibeWdeba, ris gamoc “ucxo moxsnebi” TvalsaCinodaa 

gamoyofili maxarisxebeli furclis grZel striqonSi.     
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damxsomebeli dm  mowyobilobis erT kompleqts Svidi iseTi moxsnis Sesaxeb SeuZlia Seinaxos 

informacia, romlebSic vagonebis raodenoba TxuTmets ar aRemateba; aRniSnuli mowyobilobis gamoyeneba 

iseT gorakebzea SesaZlebeli, romelzec arsebul marSrutebSi Semavali isrebis raodenoba eqvss ar 

aRemateba. isrebis ufro meti raodenobis SemTxvevaSi damxsomebeli dm mowyobilobis ori kompleqti unda 

gamoviyenoT. gorakze Semadgenlobebis paraleluri daSlis dros  df, dg , dr), dm  mowyobilobaTa ori 

kompleqti unda gamoviyenoT. 

gac-dk sistemis aparaturaSi gamoyenebulia eleqtromagnituri releebi da К155 seriis (saTavo zonis 
makontrolebeli szkm mowyobilobebisaTvis) integraluri mikrosqemebi.  gac-dk sistemis avtomaturi 

reJimi uzrunvelyofs gorakis maqsimaluri gadamuSavebis unars; amas ganapirobebs is garemoebebi, rom 

mcirdeba daSlis procesebis darRvevebis raodenoba, operatiulad registrirdeba aseTi darRvevebi da 

mcirdeba maTi Sedegebis aRmofxvris xangrZlivoba. 

isrebis marTvis xeliT reJimi gorakis avtomaturi centralizaciis uwesivrobebis dros gamoiyeneba. 

operators isrebi gorakis manawilebeli zonis gegmis mixedviT pultze ganlagebuli isruli saxelurebiT 

gadahyavs. avtomatur an marSrutul reJimze gadasvlis dros isrebi saSualedo mdgomareobebSi unda 

davayenoT da am dros pultze unda ainTos gac warweris mqone saindikacio naTura.  

samarSruto reJimze gadasvlis dros operatorma TiTi unda daaWiros pultze arsebul М Rilaks; amis 

Semdeg marSruti TiToeuli moxsnisaTvis mzaddeba liandagebis konisa da am konaSi Semavali liandagis 

nomrebis Sesabamis Rilakebze TiTis daWeiT. vinaidan gorakis avtomatur centralizaciaSi marSruti 

yovelTvis gorakis kuzidan daisaxeba, amitom marSrutis sawyis Rilakze TiTis daWera saWiro ar aris. 

gorakis avtomatur centralizaciaSi programul reJimze gadasasvlelad TiTi  П  Rilakze unda davaWiroT. 

liandagebis nomrebiain Rilakebis daxmarebiT operatori marTvis mp pultze TanamimdevrobiT manam akrefs 

moxsnebis marSrutebs, sanam ar miiRebs informacias dgdamgrovebelSi yvela ujredis Sevsebis Sesaxeb. 
Semdgom gorakis avtomaturi gentralizacia zemoT ganxilulis analogiurad muSaobs.  

              
        G   gorakis mikroprocesoruli avtomaturi centraliza- 

             ciis funqcionirebis safuZvlebi  ganvixiloT  germanuli  firma  

          “Siemens”-is mier damuSavebuli ADrSMC tipis gorakis mikroprocesoruli centralizaciis 

magaliTze (nax.9.25 [26]). 
moriges Semadgenlobis maxarisxebeli furceli Seaqvs BSS monitoris ekranze. mikro-gamomTvlel MAZU 

manqanaSi amuSavdeba programa, romelic amowmebs: 

 gorakis ubnebisa da isruli blokebis Tavisuflebas; 

 Semneleblebis muSaobis unarianobas; 

 isriskenuli isrebis dayenebas mdgomareobebSi, romlebic moiTxoveba Semadgenlobis dasaSlelad. 

amis Semdeg aRniSnuli programa gascems saTao isris mikrogamomTvleli MAST manqanis avtomaturi 

reJimiss da gorakis (LS)  SuqniSanze Sesabamisi signalizaciis  CarTvis brZanebas. Tu  MAZU aRmoaCens 

dakavebul ubans, maSin igi monitorze gascems Setyobinebas. morige Rilakze TiTis daWeriT RerZebis 

mTvlels ayenebs sawyis mdgomareobaSi ubnis faqtiuri Tavisuflebis dros an monitorze Seyavs Setyobineba 

imis Sesaxeb, rom Semadgenlobis daSlisas dakavebuli ubani ar gamoiyeneba.  

  pirvel KB pedalze moxsnis gavlis Semdeg mikro-gamomTvleli   MAZU manqana daiTvlis RerZebis 

raodenobas da saTao isris mikro-gamomTvlel   MAST manqanaSi gadascems moxsnis misamarTis kods da 

saWiroebis SemTxvevaSi aRniSnuli isri saTanado mdebareobaSi gadaiyvaneba. saTavo isari Tu dakavebulia win 

mimavali moxsnis mier, maSin misi gadayvanis Sesaxeb brZaneba maSin gaicema, rodesac es moxsna gascdeba 

isruli ubnis gamosasvlel pedals da isari jer kidev ara aqvs dakavebuli momdevno moxsnas. misamarTis 

kodi translirdeba momdevno  MAST-Si, Tu mocemuli isris mdebareoba Seesabameba moxsnis marSruts da 

moxsnis pirveli RerZi gaivlis isruli ubnis gamosasvlel pedals.  KB da KWE pedlebi warmoqmnis RerZebis 

saTvlel sakontrolo ubans; am ukanasknelis sigrZe 19,5 metria, rac gamoricxavs grZelbaziani vagonebis 

qveS misi Tavisuflebis signalizacias. 

moxsnaSi arsebuli vagonebis raodenobisa da moxsnis bolo nawilis adgilmdebareobis saimedod 

gansazRvrisaTvis aucilebelia sakontrolo ubani ise iyos ganTavsebuli da daSlis siCqare ise iyos 

SerCeuli, rom moxsnam KB pedali garantirebulad imaze adre gaiaros, vidre win mimavali moxsna 

gaanTavisuflebs sakontrolo ubans. KB da KWE pedlebis mier dafiqsirebuli RerZebis raodenobebi Tu 

erTmaneTs ar emTxveva, maSin ubnis dakaveba fiqsirdeba. 

  isruli da saliandago ubnebis Tavisuflebis gasakontroleblad ar gamoiyeneba sarelso wredebi. 
liandagis Tavisuflebis makontrolebeli ubnebi Sewyvilebuli pedlebiTaa SemosazRvruli. aseT pedalze 

wyvilTvalis gavlisas warmoiqmneba impulsebis mimdevroba, romelic saSualebas iZleva ganisazRvros 

moZraobis mimarTuleba da Semowmdes pedlis muSaobis unari. signalebis mimdevroba Tu dasaxuli 

mimdevrobisagan gansxvavdeba, an erT-erT gadamwodSi warmoiSva mtyuneba, maSin xdeba orive mezobeli ubnis 

dakavebis signalizireba.  

TiToeuli MAST-is marTvis zonaSi funqcionirebs RerZebis damTvleli Semdegi ubnebi: 

 isruli ubani; igi SemosazRvrulia KWE da KWL an  KWR pedlebiT; 

 isarTSorisi marjvena da marcxena ubnebi; isini SemosazRvrulia  Sesabamisad KWL – KWE da KWR – 

KWE pedlebiT. 
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        - monacemebis Setanisa da asaxvis done;     - marTvis done;      -  savele aRWurvilobis done 

         - videoterminali;      - marTvis pulti;       - gorakis mikroprocesoruli centralizaciis 

    ZiriTadi aparatura;        - Semadgenlobebis  Sesaxeb  informaciis dasagrovebeli mikro-egm; 

    moxsnebis moZraobis marTvis mikro-egm;                   - sarelso pedlebis mierTebis blokebi; 

          - isruli bloki;      - gorakis SuqniSani;        - gorakis mwvervali;         

                       - Sewyvilebuli sarelso pedlebi. 

 

 

 

 
 

moxsnebis gavlis xangrZlivobis Sesamcireblad isruli ubnebi rac SeiZleba mokleebi unda iyos. 

isarTSorisi ubnebi ewyoba isridan isramde. 

grZelbaziani vagonebis qveS isris gadayvana imis SemweobiT gamoiricxeba, rom dasaTvleli ubnis 

Tavisufleba mxolod maSin Fiqsurdeba, Tu Sesrulebulia Semdegi ori piroba: 

    erTmaneTs emTxveva ubanSi Sesuli da ubnidan gamosuli RerZebis raodenoba; 

    mosulia Setyobineba wina ubnis gaTavisuflebis Sesaxeb. 

analogiurad mowmdeba isarTSorisi ubnebis Tavisufleba. 

samanevro gadaadgilebebis dros unda amovrToT avtomaturi reJimi da gavaerTianoT isruli da 

isarTSorisi ubnebi; es ukanaskneli imisaTvisaa aucilebeli, rom sxvagvarad SeuZlebelia grZelbaziani 

vagonebiT isruli ubnebis gadafarvis gansazRvra.gabaritis uzrunvelyofa ar kontroldeba da am funqciis 

Sesruleba ekisreba operatiul personals.   

TiToeuli MAST-i SeerTebulia masze mimagrebul isrul blokTan. isari gadaiyvaneba, Tu  MAST-Si aris 

informacia misi Tavisuflebis Sesaxeb da Sesabamisi Setyobineba gadaica isrul blokSi. isris gadayvana Tu 

ar damTavrda sakontrolo drois ganmavlobaSi, maSin  MAST gascems Zravas reversirebis brunvis 

mimarTulebis Secvlis brZanebas. gorakis mikroprocesoruli centralizaciis orive reJimSi isris gadayvana 

SeiZleba marTvis pultze arsebul or (individualur da jgufur) Rilakze  TiTis daWeris Semdeg.  

 

BE SE PE 
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MAZU MAST- 
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nax.9.25. ADrSMC tipis sistemis mokroprocesoruli  

        gac-is struqturuli sqema  ( germania)  [26] 
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erT-erTi moxsnis meoreze dawevis mizezis gamo Tu SeuZlebelia isris drouli gadayvana, maSin meore 

moxsna ver SeZlebs misTvis gankuTvnil liandagze Sesvlas. aseTi moxsnis gaCenis Sesaxeb informacia 

gorakis moriges ecnobeba xmovani signaliT da marTvis pultze arsebuli isris kalmis indikatorze 

mocimcime wiTeli SuqiT. aseTive indikaciaa gaTvaliswinebuli sxva isrebisaTvis, Tu maTze moZraobs “ucxo” 

moxsna da agreTve maxarisxebeli liandagisTvis, romelSic Sevida aseTi moxsna.      

grZel isarTSoris ubnebze SeiZleba ramdenime moxsna moZraobdes. aseTi situacia ar iwvevs samarSruto 

davalebebis dakargvas, ramdenadac MAST-Si misamarTebis kodebi moxsnebzea mimagrebuli. misamarTebis 

kodebis Sesaxeb informacia Tavis qmedebas isrul ubnebzec inarCunebs, rodesac dawevis dros moxsnebi 

isarze erTi mimarTulebiT gadaixreba. 

ganmacalkevebeli isarze moxsnebi TavianTi marSrutebisken maSin ganawildeba, Tu maT Soris arsebuli 

manZilebi isris avtomaturi gadayvanis saSualebas iZleva.  

gorakis mikroprocesoruli centralizaciis sistemaSi samanevro marSrutebi SeiZleba monitoris 

daxmarebiT gamzaddes. am dros MAZU misamarTis kodian telegramebs agzavnis Sesabamis MAST blokebSi, 

romlebsac isrebi gadahyavs saWiro mdebareobebSi. 

gorakze muSaobis dros xSirad aucilebelia lokomotivi ukanaskneli moxsnis kvaldakval  Sevides 

maxarisxebel parkSi. aseT situaciaSi monitorSi koduri sityvis Setanis Semdeg avtomaturi reJimi 

etapurad amoirTveba. gansakuTrebuli telegramis SemweobiT samanevro marSrutis isrebi imavdroulad 

gadaiyvaneba saWiro mdebareobebSi. 

gorakis maxarisxebeli centralizaciis eleqtronuli xelsawyoebi samontaJo karkasebSi Casadgmel 

dafebzea ganTavsebuli. karkasebi montaJdeba stativebze an karadebSi. gareTa kabelebis mierTeba xdeba 

Stekeruli gasarTebiT.     

MAST-ebis jgufis SemadgenlobaSi Sedis procesoruli bloki, pedlebis ori ASK bloki, sxva  MAST-

ebTan misaerTebeli sami kabeli da manawilebel mowyobilobasTan misaerTebeli kabeli. karkasze  MAST-ebis 

ori jgufi eteva. sistemaSi aucilebelia  MAZU-s erTi jgufi, romelic imave blokebiTaa 

dakompleqtebuli, rogorc  MAST-is jgufi. blok   EMIR-Si Sedis 80188 tipis 16-Tanrigiani 
mikroprocesori, 32 kilobaitis tevadobis operatiuli damxsomebeli mowyobiloba, 64 kilobaitis 

tevadobis daprogramebadi mudmivi damxsomebeli mowyobiloba, 1200-19200 bodis farglebSi regulirebadi 

siCqaris mqone mimdevrobiTi interfeisi, Setanis 22 da gamotanis 12 cifruli porti. 

mikroprocesoris muSaobis unars akontrolebs specialuri mowyobiloba, romelic mtyunebis dros 

kvebas uwyvets gamotanis portebs da isini gadadis dacviT mdgomareobebSi.       

 

 

9.7. Semadgenlobis daSlis siCqaris  regulireba 

 

Semadgenlobis daSlis procesis dawyebis win dasaSleli Semadgenloba mis boloSi 

Cabmul lokomotivs mihyavs gorakis mwvervalze ganTavsebul saTavo SuqniSanTan, 

romelic normalurad (daSlis procesis dawyebamde) daxurulia da elodeba mis gaRebas. 

saTavo SuqniSani SeiZleba xeliT an avtomaturad imarTebodes. 

xeliT marTvis dros saTavo SuqniSnidan lokomotivis memanqanes gadaecema 

Semadgenlobaze dadgenili mudmivi siCqariT dawolis brZaneba. aseT SemTxvevaSi rogorc 

kargad mrbol, aseve cudad mrbol moxsnebs eniWeba gorakidan dagorebis erTnairi 

sawyisi siCqare, e.i Semadgenloba mudmivi, saSualod 5 km/sT siCqariT iSleba. 

Semadgenlobis daSlis procesis dasaCqareblad sasurvelia cudad mrbol moxsnas ufro 

maRali sawyisi siCqare mieniWos, risTvisac saWiroa am SemTxvevaSi lokomotivis 

memanqanes ufro maRali siCqaris ganviTarebis brZaneba unda gadaeces.  aseTi midgoma 

daSlis siCqaris 10 km/sT-mde gazrdis, e.i. gaormagebis saSualebas iZleva.     

saTavo SuqniSnis marTvis avtomatur sistemas, romelic aanalizebs TiToeuli 

dasagorebeli moxsnis saval Tvisebebs da am Tvisebebze damokidebulebiT gamoimuSavebs 

SuqniSnis mier gadasacem brZanebas, Semadgenlobis daSlis siCqaris avtomaturad 

dasaxvis sistema [dsad (АЗСР)] sistema] ewodeba. 
dsad sistemis efeqturobis maqsimalurad gasazrdelad aucilebelia lokomotivma 

maqsimalurad swrafad da zustad moaxdinos saTavo SuqniSnidan gadmocemuli brZanebis 

Sesruleba. praqtikulad damtkicebulia, rom amis misaRwevad sasurvelia gamoiricxos 

adamianuri faqtori da dsad sistemis mier gadacemuli brZanebis realizeba uSualod 

avtomaturma sistemam moaxdinos, e.i. moxdes gorakis lokomotivis avtomaturi marTva. 

gorakis lokomotivis avtomaturad marTvis sistemas gorakis lokomotivis 

telemarTvis sistema [glt-is (ТГЛ) sistema] ewodeba.  
Semadgenlobis daSlis siCqaris avtomaturad daSlis [dsad] sistema, gac sistema 

da gpdm  mowyobiloba erTian kompleqss warmoqmnis; igi moxsnebis erTmaneTze dawevis 
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pirobebis mixedviT Semadgenlobis daSlis siCqares Semdegi formulis mixedviT 

gansazRvravs:     

               v0 = (ln + ln-1) /  {2 [ (tn + 0,5(bn + bn+1)]/vmin) + t ]} , 
sadac ln  da  ln+1 morigi da wina moxsnebis sigrZeebia; liz – gamacalkevebeli isris izolirebuli ubnis 

sigrZea; ; bn da bn+1 – morigi da wina moxsnebis Tvlis bazebia; vmin - wina moxsnis mier ganmacalkevebeli 

isris izolirebuli ubnis gavlis minimaluri siCqarea; t – gorakis mwvervalidan ganmacalkevebel isramde 

moxsnebis moZraobis droTa Soris sxvaobebia.  
moxsnis daSlis v0 siCqare Semadgenlobidan yoveli momdevno moxsnis gamoyofis 

momentSi ganisazRvreba. igi memanqanes gorakis SuqniSnis Cvenebis saxiT gadaecema an 

lokomotivis telemarTvis sistemis daxmarebiT uSualod zemoqmedebs gorakis 

lokomotivis marTvis organoebze. dsad da glt sistemebis struqturuli sqema 9.26 
naxazzea naCvenebi [21]. 

 

 

 

 

 

   

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
morigi Semadgenlobis daSlis win gorakis morige Semadgenlobebis dsad sistemas 

miuerTebs gpdm mowyobilobis gamosasvlels, saidanac dg damgrovebels miewodeba 

informacia pirveli ori moxsnis Sesaxeb. imavdroulad aRniSnuli informacia miewodeba 

daSlis siCqaris gamomTvlels [dsg (ВСР)-s]. vinaidan gorakis lokomotivs siCqaris 

mkveTrad Secvla ar SeuZlia, amitom xdeba morigi da wina moxsnebis siCqareTa 

gasaSualoeba.  

siCqaris radiolokaciuri gamzomebis [srg1 (РИС1)-isa da srg2(РИС 2) –is] daxmarebiT  
gamoTvlili Semadgenlobisa da moxsnis siCqareTa sxvaobis mixedviT ganisazRvreba 

moxsnis Tavisuflad dagorebis dawyebis momenti, romelsac afiqsirebs mowyvetis 

fiqsaciis bloki [mfb (БФО)]. am dros gorakis programul-damsaxi gpdm   mowyobilobSi 

gadaicema brZaneba momdevno moxsnis monacemebis dg damgrovebelSi gadacemis Sesaxeb.  

morig da mis momyol moxsnebSi vagonebis raodenobis Sesaxeb informacia cifruli 

nax.9.26 dsad da glt sistemebis 

           struqturuli sqema [26] 
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maCveneblebis meSveobiT miewodeba Semdgenels, romelic axdens Semadgenlobis moxsnebad 

gadaxsnas.       
gorakis SuqniSansa da mis mameoreblebze arsebul cifrul maCveneblebsa da 

aRniSnuli SuqniSnebis naTurebs marTavs daSlis siCqaris damsaxi [dsd (ЗСР)]  
mowyobiloba. igive informacia glt sistemis SifratorSi [S (Ш) -Si] sixSirul kodad 

gardaiqmneba da gorakis lokomotivTan induqtiuri kavSiris xaziT gadaicema. 

induqtiuri kavSiris xazi gorakis lokomotivis gadaadgilebis zonaSi gadajvaredinebadi 

maryuJis saxiT Calagebul gamtar Sleifs warmoadgens. 
Sleifidan salokomotivo anteniT miRebuli sixSiruli signali mimRebSi [m (П)-Si] 

Zlierdeba da mudmivi denis signalebad gardaiqmneba; Semdeg igi miewodeba deSifrators 

[d (Д)-s], romlis gamosasvlelze formirdeba morigi moxsnis dagorebis dasaxuli 

siCqaris proporciuli Zabva.   

  lokomotivis dasaxuli  da faqtiuri siCqareebi erTmaneTs udardeba lokomotivis 

avtomaturi marTvis [lam (АУЛ)-is] blokSi, romelic dasaxuli Vdasax siCqaridan 

faqtiuri Vfaqt.  siCqaris gadaxris niSanze damokidebulebiT gascems lokomotivis 

marTvis brZanebas.   
 gorakis programul-damsaxi gpdm mowyobilobis ararsebobis dros dasaSleli 

Semadgenlobis kuTvnili monacemebi manipulatoriT perfobaraTze fiqsirdeba. 

Semadgenlobidan morigi moxsnis mowyvetis momentSi mowyvetis fiqsaciis mfb-blokSi 

mosuli signaliT amoqmeddeba fotoamomkiTxavi mowyobiloba, romelic perfobaraTidan 

amoikiTxavs informacias momdevno moxsnis Sesaxeb da mas  dg damgrovebelSi gadascems. 

gac,  gpdm,  dsad   da glt sistemebisagan Semdgar kompleqss Semadgenlobis Sesaxeb 

informaciis gadacemis arxebiT avtomaturad Setanili informaciiT SeuZlia adamianis 

monawileobis gareSe daSalos Semadgenloba (oRond, Semadgenloba aucileblad adamianma 

unda gadaxsnas). gorakis lokomotivis memanqane am dros akontrolebs salokomotivo 

mowyobilobebs, xolo gorakis morige marTvis pultisa da videoterminalebis 

maCveneblebiT amowmebs Semadgenlobis daSlis siswores. salokomotivo mowyobilobebis 

muSaobis sisworis darRvevisas memanqanem unda gamorTos glt sistema da gadavides 

gorakis SuqniSnis signalebis mixedviT lokomotivis xeliT marTvaze. isris SekeTebis an 

uwesivrobis dros mocemuli isari kurbelis daxmarebiT gadaiyvaneba. am dros gorakis 

morigem unda daxuros gorakis SuqniSani da igi mxolod maSin gaaRos, rodesac marTvis 

pultze miiRebs isris mdebareobis kontrols da darwmundeba isris mdebareobis 

sisworeSi.gorakis sarelso wredis uwesivrobis (isruli seqciis yalbi Tavisuflebis an 

yalbi dakavebis) SemTxvevaSi gorakis morige unda gadavides pultidan isrebis xeliT 

marTvaze, romlis drosac igi aucileblad unda darwmundes isris TavisuflebaSi. yvela 

sarelso wredis uwesivrobis dros unda Sewydes Semadgenlobis daSla. am dros pultze 

ainTeba naTura: “sarelso wredebis kontroli” («Контроль рельсовых цепей») uwesivrobebis 
aRmofxvris Semdeg sadguris morige TiTs daaWers Rilaks “sarelso wredebi” («Рельсовые 

цепи»)  da Tu Caqreba naTura   “sarelso wredebis kontroli”, maSin igi gaagrZelebs 

Semadgenlobis daSlas. nebismieri uwesivrobis dros gorakis morigem unda gamoiZaxos 

eleqtromeqanikosi. 

 

 

9.8. moxsnebis gorvis siCqareTa avtomaturad regulireba 

 

gorakis qanobze moxsnebi sakuTari simZimis Zalis zegavleniT moZraobs. 

erTmaneTisagan gansxvavebuli savali Tvisebebis gamo isini am dros sxvadasxva siCqareebs 

anviTarebs. amis gamo SeiZleba kargad mrbolma moxsnam dasaSvebze meti siCqare 

ganaviTaros da daewios win moZrav cudad mrbol moxsnas an dasaSvebze meti siCqariT 

Seejaxos qvegorakis liandagze mdgar vagonebs. amis Tavidan asacileblad aucilebelia 

uwyvetad mowmdebodes moxsnebis gorvis procesi da romelime maTganis siCqarem Tu 

dasaSveb sidides gadaaWarba, maSin damuxruWebis gziT Semcirdes misi siCqare. am mizniT 

gorakis qanobze, rogorc wesi, sami (Isp, IIsp da III sp) samuxruWo poziciebia 
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ganTavsebuli; maTi marTvisaTvis damuSavebulia avtomaturi sistema, romelsac moxsnebis 
gorvis  siCqaris  avtomaturad  regulirebis sistema (SemoklebiT sar (АРC) sistema). 

mis asagebad SeiZleba gamoyenebuli iqnas releuri an mikroprocesoruli saelemento 

baza. pirvel SemTxvevaSi sistema realizdeba aparaturulad, xolo meore SemTxvevaSi – 

programulad. mocemul TavSi ganvixilavT sar-is rogorc aparaturuli, aseve 

programuli realizebis principebs. 
               

           moxsnebis dagorebis siCqareTa regulirebis sistemis  

           (sar-is) aparatulad realizebis principebi ganvixiloT 

misi erT-erTi gavrcelebuli nairsaxeobis magaliTze, romlis zogadi struqturuli 

sqema 9.27 naxazzea moyvanili [21].     

gorakis mwvervalze ganTavsebul sazom ubanze  ganisazRvreba moxsnis aCqareba, 

saSualo woniTi kategoria da sigrZe. aCqarebis gasazomad gamoiyeneba saliandago p1, p2 

da p3 (П1, П2 da П3) pedlebi da siCqaris mzomis saposto mowyobiloba [mzm (ИЗУ)].   
moxsnis TiToeuli RerZis woniTi kategoriis Sesaxeb informacia woniTi 

kategoriisa da sigrZis ganmsazRvrels [wksg (ОВКД)-s] wonmzomidan [w(В)-dan] miewodeba.  
moxsnis kategoriis erTi pirobiTi erTeuli rva RerZs uTanabrdeba da qvegorakis 

liandagebis erT sakontrolo ubnis sigrZes Seesabameba (romlis sigrZe 30 metris 

tolia). sistemaSi moxsnis Semdegi xuTi woniTi kategoriaa gaTvaliswinebuli: msubuqi, 

saSualo msubuqi, saSualo, saSualo mZime da mZime kategoria. moxsnis maqsimaluri 

fiqsirebuli sigrZe 56 RerZiTaa SezRuduli, xolo woniTi kategoria misi pirveli 20 
RerZis mixedviT ganisazRvreba.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

moxsnis woniTi q0 kategoriisa da moxsnaSi vagonebis nв raodenobis Sesaxeb monaceme-  

bi miewodeba Isp poziciis marTvis mm1 mowyobilobas, romelic am poziciidan moxsnis 

gamosvlis siCqares gamoiTvlis. moxsnebis erTmaneTze dawevis gamosaricxavad 

      nax.9.27. sar (АРС) sistemis struqturuli sqema [26]  
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gaiTvaliswineba intervaluri regulirebis [ir (ИР)-is] mowyobiloba; isrebsa da 

Semneleblebze gancalkevebis pirobebidan gamomdinare aRniSnuli mowyobiloba axdens 

Semneleblebidan moxsnebis gamosvlis siCqareTa koreqtirebas.  

gorakis qanobze moxsnebis adgilmdebareobebisa da isrebze maTi gancalkevebis Sesaxeb 

informacia intervaluri regulirebis ir mowyobilobas gac sistemidan miewodeba.  ir 

mowyobilobis logikuri sqemebi gansazRvravs Seqmnil situacias da udarebs maT 

Sesabamis ekvivalentur situacias, romlisTvisacaa dadgenili samuxruWo moziciidan 

moxsnis gamosvlis saangariSo siCqare. moxsnebs Soris aucilebeli intervalis 

uzrunvelmyofi siCqarisa da saangariSo siCqaris erTmaneTTan SedarebiT logikuri sqema 

SeirCevs samuxruWo poziciidan moxsnis gamosvlis optimalur siCqares.  

siCqaris radiolokaciuri gamzomi [srg (РИС)] samuxruWo poziciaSi moxsnis 

moZraobis faqtiuri siCqaris mniSvnelobas awvdis marTvis mm1 (УУ1)  mowyobilobas; es 

ukanaskneli aRniSnul mniSvnelobas udarebs dasaxul mniSvnelobas da miTiTebul 

mniSvnelobaTa Soris sxvaobaze damokidebulebiT marTavs Semneleblebs.     

moxsnis аx aCqarebis, woniTi q0 kategoriisa da masSi vagonebis nv (nв) raodenobis 

Sesaxeb informaciiebi moxsnaTa dagorebis marSrutebis mixedviT translirdeba dg1,dg2 

(Н1,  Н2) da a.S. damgroveblebis daxmarebiT. damgroveblebidan es informacia miewodeba 

IIsp da IIIsp samuxruWo poziciebidan moxsnaTa gamosvlis siCqareebis gamomTvlel 

[gsg (ВСВ)] mowyobilobas. am ukanasknels garda aRniSnuli informaciisa qvegorakis 

liandagebis Sevsebis makontrolebeli [lSk (КЗП)] mowyobilobidan damatebiT miewodeba 

monacemebi qvegorakis liandagis Tavisufali nawilis sigrZis Sesaxeb. moxsna Tu im 

liandagisaken miemarTeba, romelSic wina moxsna Sevida, maSin misi garbenis manZili win 

mimavali moxsnis gaCerebis adgilis gaTvaliswinebiT ganisazRvreba. 

 
moxsnaTa gamosvlis siCqareebis gamomTvleli [gsg (ВСВ)] mowyobiloba samuxruWo poziciebidan 

moxsnebis gamosvlis vgamos siCqares Semdegi formulis mixedviT gansazRvravs: 

 

vgamos = √ ,    A =        
  + 2               10 -3 - 2 l + 2       K, 

sadac; 

                 aris        - qvegorakis liandagebze mdgar vagonebTan moxsnis misvlis saangariSo siCqare; 

            - Tavisufali vardnis dayvanili aCqareba; 

        l – moxsnis garbenis siSore; 

          - moxsnis dayvanili aCqareba, romelic miiReba siCqaris mzomis saposto mzm mowyobilobaSi 

gansazRvruli aCqarebaSi iseTi cvlilebis SetaniT, romelic qanobis Taviseburebas iTvaliswinebs; 

               - sidide, romlis povna xdeba samuxruWo IIsp poziciidan kargad mrboli moxsnis umciresi 

dasaSvebi siCqariT gamosvlis pirobidan;  

        K – koeficienti, romelic iTvaliswinebs IIIsp poziciaze mosul       -is im wils, romelic 

aucilebelia isrul zonaSi moxsnebs Soris aucilebeli intervalebis uzrunvelsayofad (cudad mrboli 

moxsnebisaTvis K = 0,  xolo kargad mrboli moxsnebisaTvis -  K=1). 
 

qaris Zalisa da mimarTulebis Sesaxeb cnobebi gamosvlis siCqareebis gamomTvlel 

gsg (всв) mowyobilobas garemos winaRobis ganmsazRvreli [gwg (ОСС)] mowyobilobidan 

miewodeba. samuxruWo poziciebidan moxsnebis gamosvlis siCqareebis gamoTvlaTa Sedegebi  
Sedis samuxruWo IIsp poziciis mmarTvel mm2 mowyobilobaSi da moxsnebis svlis 

marSrutis mixedviT translirdeba IIIsp poziciis mmarTvel mm3 mowyobilobaSi. 

sistema iTvaliswinebs samuxruWo poziciebidan moxsnis gamosvlis dasaxuli siCqaris 

marTvis pultidan Secvlis SesaZleblobas; am dros uzrunvelyofilia moxsnebis 

moZraobis gasakontroleblad aucilebeli informaciis sistemaSi gadacema. 

               
           moxsnebis gorvis siCqareTa regulirebis sistemis  

                    programulad realizebis principebi 

 

sar sistemis funqcionirebis algoriTmis meSveobiT ciklurad xorcieldeba Semdegi sami amocanis 

gadawyveta:   

amocana 1. daSlis siCqaris gamoTvla; 

amocana 2. gorakis qanobze moxsnebis moZraobisaadmi TvalTvali; 

 2                     

1 
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amocana 3. samuxruWo poziciebidan moxsnaTa gamosvlebis siCqareebis gamosaTvlelad aucilebeli 

monacemebis formireba da aRniSnuli siCqareebis gamoTvla; es amocana TiToeuli samuxruWo poziciisaTvis 

unda iqnes amoxsnili; misi gadawyvetisaTvis saWiro monacemebia: a) moxsnis sigrZe; b) mezobeli moxsnebis 

damanawevrebel isramde arsebuli manZili; g) moxsnebis savali Tvisebebi; d) winmimavali da ukanmavali 

moxsnebis adgilmdebareoba dagorebis marSrutze.  

moxsnebis moZraobis TvalTvali da samuxruWo poziciebs Soris maTi gaCerebis fiqsireba Semdegnairad 

SeiZleba moxdes: sarelso wredis ganTavisuflebis Semdeg unda daiwyos Semdegi sarelso wredis 

dakavebulobis aTvla da aRniSnuli sarelso wredis saTanado blokSi moxsnis Sesaxeb informaciis 

translireba.  

miRebulia, rom sarelso wredis metrebSi gamosaxuli lsw. sigrZis orze namravlis sidide udris 

moxsnis gorvis vmox. sigrZes minus 0,5 m/wm , e.i. 
2 lsw  = vmox - 0,5 m/wm . 

moxsnis gaCereba fiqsirdeba im SemTxvevaSi, rodesac moxsnis mier sarelso wredis dakavebulobis 

wamebSi gamosaxuli tdak. dro  aRemateba 2 lsw  sidides, e.i rodesac sruldeba utoloba:  

tdak. > 2 lsw  = vmox - 0,5 m/wm .  
moxsnis gaCerebis fiqsirebis Semdeg aRniSnuli sarelso wredis dakavebulobis dro ar aiTvleba. 

gaCerebis Sesaxeb informacia gadaecema momdevno sarelso wredebis blokebSi, riTac Cqardeba aRniSnul 

blokebSi moxsnis gaCerebis fiqsireba. 

samuxruWo poziciaze moxsnis moZraobis yovel wamSi gamoiTvleba: a) moxsnis bolo RerZsa da 

samuxruWo poziciis sawyis wertils Soris arsebuli l1 manZili; b) moxsnis pirvel RerZsa da samuxruWo 

poziciis bolo wretils Soris arsebuli l2 manZili. 

vinaidan Semneleblis lSemn sigrZe winaswaraa cnobili, amitom l1 da l2  manZilebis codna saSualebas 

iZleva jer SemnelebelSi Sesvlis win iqnas gamoTvlili moxsnis sigrZe, xolo Semdeg SemnelebelSi 

moZraobis procesSi yoveli wamis bolos ganisazRvros Semneleblidan gamosuli am moxsnis nawilis sigrZe.     

samuxruWo sp poziciidan moxsnis gamosvlis vgam siCqaris gamosaTvlelad monacemebis maformirebeli 

programa gansazRvravs Semdeg parametrebs: 

 mocemul samuxruWo sp poziciaze Semdgari an am poziciis winmdebare isridan gamosuli moxsnis 

marSruts, sigrZes, masasa da svlis Tvisebebs; 

 samuxruWo sp pozicidan gamosuli moxsnis nawilis sigrZes; 

 win mimavali moxsnis marSruts, sigrZes, masas, svlis Tvisebebs, mocemuli samuxruWo poziciidan misi 

gamosvlis siCqaresa da dros; 

 momdevno (ukan momavali) moxsnis siCqaresa da am moxsnamde arsebul manZils; 

 win mimavali moxsnis im nawilis sigrZes, romelic jer kidev ar aris Sesuli qvemoT ganTavsebul 

samuxruWo sp poziciaSi; 

 mocemuli moxsnis win Tu arsebobs qanobze gaCerebuli moxsna, maSin aRniSnul moxsnamde arsebuli 

sarelso wredebis raodenobas.  

svlis Tvisebebis mixedviT arsebobs cudad, normalurad da kargad mrboli moxsnebi; aRniSnuli Tvisebebi 

damokidebulia moxsnaTa sigrZeebsa da masebze. moxsnebis parametrebi niSnebis mixedviT  maTi aRmwerebidan 

amoirCeva.  

               
        Isp  poziciidan moxsnebis gamosvlis siCqaris gamoTvla  

        samuxruWo Isp poziciidan moxsnis gamocvlis vgam siCqare iseTi unda iyos, rom sru- 

         ldebodes Semdegi sami piroba: 

pirveli piroba. moxsnam Isp da IIsp samuxruWo poziciebs Soris arsebuli manZili minimalur droSi 

gaiaros da SesaZlebeli iyos IIsp samuxruWo poziciaze misi siCqaris 1,5 m/wm-mde Semcireba; 
meore piroba. Isp poziciidan gamosuli moxsna ver daewios Isp da IIsp samuxruWo poziciebs Soris 

arsebul moxsnas; 

mesame piroba.  Isp poziciidan gamosuli moxsna ver daewios IIsp samuxruWo poziciaze mdgar moxsnas.  
Isp-ze arsebuli, Isp-sa da IIsp-s Soris arsebuli da IIsp-ze arsebuli  moxsnebi Sesabamisad aRvniSnoT 

ricxvebiT  0, 1 da 2.   

Isp poziciidan moxsnebis gamosvlis algoriTmi 9.28 naxazzea naCvenebi, romelzedac Semdegi aRniSvnebia 

gamoyenebuli:    

 vsaang – pirveli Isp samuxruWo poziciidan moxsnis gamosvlis saangariSo siCqare; 

 vtab – pirveli pirobis SesrulebisaTvis aucilebeli siCqare, romelic gamoiTvleba moxsnebis 16 
kategoriisaTvis; misi sidide damokidebulia moxsnebis woniT kategoriebsa da moxsnebSi vagonebis 

raodenobaze; 

 vzd - gamosvlis vgam. siCqaris sididis “zeda” SezRudva, romelic aucilebelia meore pirobis 
Sesasruleblad; 

 vsp - gamosvlis vgam. siCqaris sididis “zeda” SezRudva, romelic aucilebelia mesame pirobis 
Sesasruleblad. 

samive piroba sruldeba, Tu: 

vgam. = min (vtab. , vd , vsp). 

samuxruWo Isp da IIsp poziciebi Tu gadaifareba grZeli moxsniT, maSin vsaang. siCqared aiReba IIsp 
poziciidan gamosvlis saangariSo siCqare. 
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v vzd  siCqaris sididis gaangariSeba xdeba 0 da 1 moxsnebis ganmacalkevebeli isris ganTavsebaze 

damokidebulebiT; kerZod, Tu aRniSnuli isari: 

  

                                               

 

 
                                                       
                                                                                                                                        

 
 

 

                                                                                                                                                                                           
 

 

 

                                                                                                                                                                                     

 
 

      
                                                              
                                                                                        

                                                                     

 
     

 

                

 

 

 

 
                                                                                                                      
 
                       
                                 
                                                                   

 

                              
                                                                             

 

 

                                                                      

 

  

                                                                             

                                                           

                                                              
 

 

 

 

 nax.9.28. Isp poziciidan moxsnebis gamosvlis siCqaris gamoTvlis algoriTmis sqema [26] 
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a) IIsp poziciamdea ganTavsebuli, maSin v vzd siCqaris sidide iseTi unda iyos, rom 0 moxsna isarze 
Sedges 1-li moxsnis mier am isris ganTavisuflebis Semdeg; 

 b) IIsp poziciis Semdeg aris ganTavsebuli, maSin vzd siCqaris sidide iseTi unda iyos, rom IIsp 
poziciaze 0 moxsnis Sedgomis dros 1 moxsnam SeZlos datovos aRniSnuli pozicia.  

0 moxsnasa da IIsp pozicias Soris Tu ar arsebobs 1 moxsna, maSin  vzd siCqares unda hqondes 

maqsimaluri (7,9 m/wm) sidide; es imisTvisaa aucilebeli, rom ar SeizRudos vsaang. siCqaris sidide. 

vsp siCqaris sidide iseTi unda iyos, rom IIsp poziciaze 0 moxsnis Sedgomamde aRniSnuli pozicia unda 

datovos moxsna 2-ma. IIsp poziciaze moxsnis ararsebobis dros vsp = 7,9 m/wm. 
miRebuli vsaang siCqare Tu vagonebis Sejaxebis dasaSveb siCqareze (1,5 m/wm-ze) naklebia, maSin igi 

Seicvleba mimiznebiTi vmimizn. siCqariT. Isp poziciisaTvis aRniSnuli siCqare moxsnebis tipebis mixedviTa 

ise ganisazRvreba, rom IIsp poziciaze mdgar, an am poziciis win ganTavsebul moxsnasTan maTi Sejaxeba iyos 

usafrTxo.  

operatoris mier pultidan vdayen siCqaris dasaxvisas miiReba, rom gamosasvleli vgam = vdayen.. Isp 
poziciaze vagonis arsebobis SemTxvevaSi vsaang = (vmimd – 0,5)  sadac vmimd aris moxsnis mimdinare 

(faqtiuri siCqare).  

siCqaris gamoTvla iwyeba Isp poziciis winmdebare isarze 0 moxsnis Sedgomis momentSi da mTavrdeba 
maSin, rodesac Isp pozicize moxsnis mxolod bolo urikaRa darCeba. gorakis qanobze situaciis Secvlisas 

gamosasvleli vgam siCqare koreqtirdeba moxsnis minimaluri, maqsimaluri da faqtiuri siCqareebis 

gaTvaliswinebiT. 

moxsna 1 Tu gaCerebulia, maSin vd = 0 da saangariSo vsaang siCqared SeirCeva mimiznebis vmimizn 

siCqare (nax.9.29). 
davuSvaT, rom erTdroulad sruldeba Semdegi sami piroba: 

 1) moxsna 1 Tu jer kidev ar aris Semdgari IIsp poziciaze; 
2) momijnave 0 da 1 moxsnaTa marSrutebis ganmacalkevebeli isari IIsp poziciamdea ganTavsebuli; 

3) IIsp poziciaze Sesvlis dros moxsna 1  anTavisuflebs meore punqtSi naxseneb isars.  

aseT SemTxvevaSi funqcionalur blok 7-Si arsebuli v vzd. siCqare gamoiTvleba Semdegi formuliT: 

                                       v vzd = L0isar / (Lsp.isar vgam. - t)                                                       (9.5)   
sadac  L0isar aris moxsna 0-dan ganmacalkevebel isramde arsebuli manZili; Lsp.isar. – Isp poziciidan ganmacalkevebel 

isramde arsebuli manZili; t ki - Isp poziciidan 1 moxsnis gamosvlidan gasuli dro.  

    isari Tu IIsp poziciis Semdegaa ganTavisebuli, an IIsp poziciaze Sesvlis dros moxsna 1-ma ar 

gaanTavisufla ganmacalkevebeli isari, maSin funqcionalur blok 7-Si arsebuli vzd siCqare gamoiTvleba 

formuliT: 

            vzd. = L0,sp /(L Isp IIsp – L1)  /vgam.1   +  L damux / vprog. - t.)                                (9.6)  
sadac L0sp aris manZili moxsna 0-is pirveli RerZidan ganmacalkevebel isramde; L Isp, IIsp – manZili Isp, IIsp poziciebs 

Soris; L1 – moxsna 1-is sigrZe; vgam1 – Seyovnebis Isp poziciidan moxsna 1-is gamosvlis siCqare; L 
 damux – moxsna 1-is mier damuxruWebis reJimSi gavlili manZili; vprog. -  moxsna 1-is mier  IIsp poziciis  
gavlis saprognozo siCqare. 

(9.6) gamosaxulebaSi Semavali L damux manZili gamoiTvleba ase: 

  L damux = LIIsp + L1  - Tu isari ganTavsebulia IIsp poziciis Semdeg; 
L damux = L1 isar    - sxva SemTxvevebSi, 

sadac L1isar. aris moxsna 1-is bolo RerZidan ganmacxalkevebel isramde arsebuli manZili maSin, IIsp poziciaze 

aRniSnuli moxsnis Sedgomis momentSi. 

prognozirebadi siCqare vprog = 3,0 m/wm, Tu moxsna 1-is marSrutze dgas meore moxsna; winaaRmdeg 
SemTxvevaSi vprog = 4,5 m/wm. 

moxsna 1 Tu Sedga IIsp poziciaze, xolo ganmacalkevebeli isari IIsp poziciamdea ganTavsebuli, maSin: 

                    vd  =  
       
       

  

 

sadac  v1 aris moxsna 1-is siCqare.  

moxsna 1 Tu Sedga IIsp poziciaze da  ganmacalkevebeli isari IIsp poziciazea ganTavsebuli, maSin: vzd 

= 7,9 m/wm.  

               
              IIsp poziciidan moxsnebis gamosvlis siCqaris gamoTvla 

            saSualo samuxruWo IIsp poziciidan moxsnebis gamosvlis vgam siCqaris algoriTmi 
            9.30 naxazzea naCvenebi. igi Isp samuxruWo poziciidan moxsnebis gamosvlis siCqaris 

algoriTmis analoguria, magram gansaxilveli algoriTmi iTvaliswinebs IIsp da IIIsp samuxruWo poziciebs 
Soris ori moxsnis arsebobas. amitom siCqaris ori, kerZod vzd1 da vzd2  SezRudva gamoiTvleba. vsp 
siCqaris gamoTvlis dros gaiTvaliswineba qvegorakis liandagis Sevsebis makontroleblis mier 
dafiqsirebuli  Tavisufali ubnebis NTub raodenoba. qvegorakis sakontrolo ubnebze Tu ver eteva moxsna 
0-is naxevari, maSin moxsnis gamosvlis vgam siCqare udris mimiznebis vmimiz siCqares. amasTanave, Tu 
Tavisufalia IIIsp samuxruWo poziciis sarelso wredi, maSin vmimiz siCqares emateba 1 m/wm. 

saangariSo siCqare vsaang = min (vtab, vzd1, vzd2, vsp). meore samuxruWo IIsp poziciis winmdebare 
sarelso wredze Tu gaCndeba momdevno moxsna, maSin dawevis albaTobis Sesamcireblad siCqare Semdegnairad 
gadaangariSdeba: 

                                 vsaang = (vsaang + vmomd)/2, 
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  nax.9.29 . iseTi siCqaris gamoTvlis algoriTmis sqema, romelic gamo- 

   ricxavs Isp da IIsp  poziciebs Soris moxsnebis dawevas [26] 
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sadac vmomd aris momdevno moxsnis siCqare. 

IIsp poziciis zemoT dasagorebel qanobze arsebuli liandagebis mocemul konaSi Tu araa moxsnebi, maSin 
win mimavali moxsnebisaTvis dawevis albaTobis Sesamcireblad vsaang siCqare 0,5 m/wm sididiT mcirdeba. 

vzd1 da vzd2 siCqareebis algoriTmi (nax.9.31) Isp poziciisaTvis gamoTvlili analogiuri siCqaris 
algoriTmis msgavsia, oRond am dros unda gaviTvaliswinoT Semdegi sami Tavisebureba: 

a) IIIsp  poziciis gavlis prognozirebadi siCqare gamoiTvleba liandagis Sevsebis kontrolis 
gaTvaliswinebiT: 

  Tu liandagis Sevseba moxsna 1-Si arsebuli vagonebis raodenobaze  naklebia, maSin   L prog = 2 m/wm;                 
sxva SemTxvevebSi L prog = 4 m/wm. 

b) moxsna 0-is naxevari Tu ver eteva liandagis Sevsebis gasakontroleblad masze mowyobil 
sakontrolo ubanze, maSin  vd = 0 da saangariSo siCqare udris mimiznebiT siCqares. aRniSnuli pirobis 
Semowmebis win informacia koreqtirdeba moxsna 1-Si vagonebis raodenobis gaTvaliswinebiT; 

g) radgan isruli sarelso wredi IIsp poziciis Semdegaa ganTavsebuli, amitom masze dawevaTa 
albaTobis Sesamcireblad saangariSo siCqare moxsna 1-is gamosvlis vgam siCqaris tolad aiReba, e.i vsaang 
= vgam.1, sadac vgam.1 aris IIsp poziciidan moxsna 1-is gamosvlis siCqare.     

ganvixiloT 11.31 naxazi: 

 vzd siCqaris gamoTvlis dros (bloki 9) gamoiyeneba (11.5) formula, romelSic Lsp.isar sidide 
Secvlilia LIIsp.isar sididiT; es ukanaskneli warmoadgens IIsp poziciasa da 0; 1 moxsnebis damacalkevebel 
isars Soris arsebul manZils. 

 vzd  siCqaris gamoTvlis dros (bloki 18)  gamoiyeneba (11.6) formula, romelSic LIsp. IIsp. sidide 
Secvlilia L IIsp. IIIsp., xolo L0sp sidide - L0,IIIsp  sididiT; L IIsp. IIIsp. warmoadgens manZils IIsp da IIIsp 
poziciebs Soris, xolo L0,IIIsp  sidide – manZils 0 moxsnis pirvel RerZsa da IIIsp pozicias Soris.  

               
            III sp poziciidan moxsnebis gamosvlis siCqaris gamoTvla     
            IIIsp samuxruWo poziciidan moxsnebis gamosvlis vgam siCqaris gamoTvlis dros win- 
          aswar unda ganisazRvros moxsnis tipi. amitom 9.32 naxazze naCveneb algoriTmSi pirvelad 

gamoiTvleba ukanasknel ganmacalkevebel isridan Semneleblis sarelso wredamde arsebul ubanze moixsnis  
moZraobis saSualo siCqare: 

                                        vsaS  =  
 

 
  , 

 

sadac L  aris IIIsp poziciis winmdebare ubnis sigrZe, xolo T – am ubanze moxsnis moZraobis 
xangrZlivoba.   

vsaS  sididis miRebuli mniSvnelobisa da IIIsp poziciaze moxsnis Sesvlis vSes siCqaris mniSvnelobis 
safuZvelze gamoiTvleba moxsnis aCqareba: 

                                                          a =  
 

 
  (vSes - 

 

 
  ).                        

a aCqarebis gamoTvlili mniSvnelobidan gamomdinare ganisazRvreba moxsnis tipi; amisaTvis igi udardeba 
aCqarebaTa sasazRvro mniSvnelobebs. am ukanasknelebis mixedviT qvegorakis mocemuli liandagisaTvis 
SeirCeva moxsnis bazisuri vbaz siCqare, romelic saSualebas aZlevs moxsnas gaCerebamde gaiaros liandagis 
Sevsebis gasakontroleblad gamoyofili 15 sakontrolo ubani. vbaz siCqaris mniSvnelobaTa cxrilebi 
Sedgenilia qvegorakis parkis TiToeuli liandagisaTvis. aRniSnuli cxrilebis Sesadgenad gamoiyeneba 
eqsperimentuli monacemebi an didi raodenobis Tavisufali sakontrolo ubnebis dros moxsnaTa gamosvlis 
gasaSualoebuli siCqareebi. ukanasknel SemTxvevaSi: 

vbaz = vgam  √
  

  
 , 

sadac vgam  aris IIIsp poziciidan moxsnis gamosvlis siCqare, xolo L0 ki srul gaCerebamde moxsnis mier 
gavlili sakontrolo ubnebis raodenoba. 

vbaz siCqaris napovni mniSvnelobis mixedviTa da liandagebis Sevsebis kontrolis Sedegad miRebuli 
LlSk parametris mixedviT gamoiTvleba gamosvlis vgam siCqare:  

                               vgam = kvSej + vbaz 
√

 ლშ 

  
 

  sadac kvSej aris damatebiTi siCqare, romelic vagonebis dasaSveb Sejaxebas iTvaliswinebs. 
qvegorakis liandagze Tu vagonebi moZraobs, maSin LlSk parametric koreqtirdeba Semdegnairad:   

                              LlSk  =  L W.lSk  +  L, 

sadac L W.lSk  aris liandagis Sevsebis WeSmariti parametri, xolo L – gaCerebamde moxsnis mier gavlili 
ubnebis raodenoba. 

IIIsp poziciis gavlis momentSi SeiZleba moxdes vgam siCqaris gadaangariSeba; es moxdeba Tavisufali 
garbenis manZilis Semcirebisas, rasac ganapirobebs IIsp poziciidan moxsnis gamosuli nawili. IIsp 
poziciaSi Tu gasulia moxsnis 30 metris toli nawili, maSin Ls-is sidide 1-iT mcirdeba da am axali 
mniSvnelobis Sesabamisad gamoiTvleba vgam siCqaris axali mniSvneloba. 

moZravi moxsnis mier IIIsp poziciis dakavebis dros Tu gvaqvs radaris nulovani Cveneba, es gviCvenebs, 
rom moxda radaris mtyuneba. am dros IIIsp poziciaze moxsnis gasaCereblad gamoiyeneba Semneleblis 
simZlavre. 
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nax.9.30 (dasawyisi)  IIsp samuxruWo poziciidan moxsnebis gamosvlis 

 siCqaris  gamoTvlis algoriTmis sqema  
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nax.9.30 (dasasruli)  IIsp  samuxruWo poziciidan moxsnebis gamosvlis 

          siCqaris  gamoTvlis algoriTmis sqema [26] 
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23.    V       = (V     . + V  ლ  )/2 
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16. V      ჩქ         ო  ლ  

17. V   <1,5  /წ  

             ? 

18.  ოხ       ხ      

   შ  ულ   ლშ -ზ  

             ? 

19 V   =V    ზ . 
 

             

   20.   ო    ლო  V     . = 

=min (Vტ  ,  Vზ 1, Vზ 2, V  ) 
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            ოხ         ? 
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nax.9.31 vzd1 da vzd2  siCqareebis gamoTvlis algoriTmis sqema [26]  
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12.   Vზ   = L1,     / Vზ      

 

      

10. 0 da 1 moxsne- 

bi saerTo marSr- 

 utSi moZraobs 

       ? 

 
      

11. Vzd = 7,9 m/wm 

      

19. dasasruli 

18. Vzd –is gamoTvla 
      

17. Vzd = 0 

      

16. moxsna 0-is na- 

  xevari Sesulia  

   lkS-ze ? 

 
      

15. lkS-s koreqtireba 1-li mo- 

 xsnis sigrZis gaTvaliswinebiT 

  

14. IIIsp-ze 1-li moxsnis moZ- 

 raobis saprognozo Vprog. si- 

 Cqaris  g a n s a z R v r a 

  

13. damuxruWebis reJimSi moZ- 

raobisas 1-li moxsnis mier gav- 

 lili gzis Ldamuxr. manZilis 

   g  a  n  s  a  z  R  v  r  a 

  

9  Vzd –s gamoTvla  

      

8. IIIsp-ze Sesvli- 

sas 1-li moxsna is- 

 rs anTavisuflebs 

        ? 
 
      

7. 0 da 1 moxsne- 

bi saerTo marSr- 

 utSi moZraobs 

       ? 

 
      

6. moxsna IIIsp-ze 

    Sevida ? 

      

5. Vzd =Vgam.1  

      

4. 1-li moxsna 

 Il sarelso 

  wredzea ? 

 
      

3. Vzd = 0 

      

2. moxsna 1 

gaCerebulia 

     ? 

1.dasawyisi 
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nax.9.32 III sp poziciidan moxsnebis gamosvlis siCqaris gamoTvlis algoriTmis sqema [26] 
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danarTi 1.  

ЭЦ-12 tipis eleqtruli releuri 

 centralizacia 

 

 

d1.1 sistemis zogadi daxasiaTeba 

   

ЭЦ-12 tipis centralizacia miekuTvneba eleqtruli centralizaciebis im mcirericxovan 

jgufs, romelTa damuSavebiTac damTavrda releuri centralizaciebis epoqa da daiwyo 

daprogramebadi, kerZod mikroprocesoruli centralizaciebis eraze gadasvlis periodi. 

aRniSnuli sistemis asagebad damuSavebuli da gamoyenebuli iqna yvela is faseuli novaciuri 

algoriTmi, romelTa realizebis saSualebas iZleva releuri saelemento baza; aRniSnuli 

algoriTmebis gamoyenebis Sedegad: 

 damuSavda matareblis moZraobis periodSi marSrutis Sexsnis Zalian saimedo algoriTmi;  

 maqsimalurad amaRlda saxifaTo mtyunebebisagan sistemis daculobis xarisxi da a.S. 

aRniSnuli algoriTmebis maRal Rirebulebebs adasturebs is faqti, rom isini cnobilma 

Svedurma “ABB Signal Adtranz Bombardier Transportation” firmam ЭЦ-12 tipis centralizacis 

agebis zogadi principebi gamoiyena “Ebilock-950” tipis mikroprocesoruli eleqtruli 

centralizaciis modificirebisaTvis, romelic 2000 wels dainerga da dRemde  warmatebiT 

funqcionirebs kalaSnikovos (ruseTi) sarkinigzo sadgurSi.   
aRniSnulidan gamomdinare, agreTve imis gaTvaliswinebiT, rom: 

 saqarTvelos ramdenime sarkinigzo sadgurze danergilia da momavalSic gaTvaliswinebulia 

dainergos ЭЦ-12 tipis releuri centralizacia;  

 grZelvadiani prognozirebis Tanaxmad uaxloesi ramdenime aTeuli wlebis ganmavlobaSi 

sakmaod maRalia mikroprocesoruli eleqtruli centralizaciebis gverdiT iseTi saxis releuri 

centralizaciebis gamoyenebis perspeqtiva, rogoricaa ЭЦ-12 tipis releuri centralizacia; 

 ЭЦ-12 tipis centralizaciaSi maqsimalurad iqna realizebuli releuri sarkinigzo 

sistemebis SesaZleblobebi da mTel msoflioSi igi iTvleba erT-erT saukeTeso releur 

sistemad;  

 mizanSewonilad migvaCnia Cvens saxelmZRvaneloSi sakmaod detalurad ganvixiloT aRniSnuli 

sistema. qarTul teqnikur literaturaSi es warmoadgens ЭЦ-12 tipis releuri centralizaciis 

ganxilvis pirvel mcdelobas da SesaZlebelia dazRveuli ar iyosa calkeuli Secdomebisagan, 

risTvisac winaswar gixdiT did bodiSs.      

  saSualedo sadgurisaTvis ЭЦ-12 tipis eleqtruli releuri centralizacia 1976 wels 
damuSavebuli iqna. Semdeg 1983, 1990, 2000 da 2003 wlebSi moxda misi modificireba; aRniSnuli 

modificirebis Sedegad miRebulma sistemebma miiRes Sesabamisad ЭЦ-12-83, ЭЦ-12-90, ЭЦ-12-00 da 

ЭЦ-12-03 saxelwodebebi.  

  ЭЦ-12-00 tipis eleqtruli releuri centralizacia SeiZleba gamoviyenoT erTliandagian da 

orliandagian ubanze ganTavsebul 25-mde isris mqone saSualedo sadgurebSi nebismieri saxis 

wevis dros. sistemaSi gaTvaliswinebulia samanevro gadaadgilebebis marSrutizacia, rac imas 

niSnavs, rom samanevro gadaadgilebebi organizdeba saTanado samanevro SuqniSnebidan gacemuli 

brZanebebis saSualebiT. sistema SeiZleba gamoviyenoT rogorc avtonomiur, aseve sadispetCero 

marTvaze myof sadgurebSi matarebelTa gadaadgilebis regulirebisaTvis.     

  ЭЦ-12-00 sistema agebulia Stefseluri releebis stativuri montaJis meTodis gamoyenebiT; 

rogorc amkrefi, aseve Semsrulebeli jgufisaTvis gamoiyeneba РЭЛ tipis mciregabarituli 

releebi, romlebic SesaZlebelia НМШ tipis releebiTac iqnas Secvlili. marTvis pultad 

gamoyenebulia ППНБ tipis pulti; garda amisa, aRniSnul sistemaSi gamoyenebulia industriuli 

montaJis mqone ЭЦИ sistemis releuri da krosuli stativebi, kabelnazrdebi da sakabelo 

SemaerTeblebi.         

 ЭЦ-12-00 warmoadgens centraluri damokidebulebisa da centraluri kvebis eleqtrul 

centralizacias. gare energomomaragebis pirobebis mixedviT SeiZleba gamoviyenoT eleqtruli 

centralizaciis mowyobilobebis kvebis rogorc batareuli, aseve ubatareo kveba.  

sistemaSi centralizaciis obieqtebi SeiZleba vmarToT rogorc marSrutulad, aseve 

danawevrebiT.  

tipuri saproeqto gadawyvetebiT ЭЦ-12-00 sistemaSi gaTvaliswinebulia: 

 Sesasvleli SuqniSnis naTurebis centraluri kveba, romlis drosac wiTeli da TeTri 

mTvarisebri naTurebis  kvebisaTvis sarezervod gamoyofilia specialuri akumulatori;  
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 samatareblo SuqniSnebisaTvis varvarebis orZafiani naTurebis gamoyeneba; 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

\ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. d1.1. marSrutuli akrefis saerTo kompleqtis sqema 

 

 isruli eleqtroamZravebis marTva mudmivi an cvladi denis orsadeniani an xuTsadeniani 

sqemebis saSualebiT;  

 isris gadayvanis ori mcdelobis miuxedavad kalmebis bolomde miuyvanlobisa da friqciaze 

xangrZlivad muSaobis dros isruli eleqtroamZravis avtomaturi ganrTva; 

 signalebis gamoyenebis SenarCunebiT damokidebulebebidan isrebis amorTva; 
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 calkeuli isrebis gadacema adgilobriv marTvaze, romlis drosac isini imarTebian МКСП 

tipis samanevro svetidan 

 aramarSrutizebuli manevrebis warmoeba, romelTa drosac SuqniSnebis gaReba ar xdeba, 

magram marSrutSi Semavali isrebi Caketilia; 

 iseTi marSrutuli akrefis gamoyeneba, romlis drosac SesaZlebelia ar iqnas dagrovili an 

dagrvdes mocemuli marSrutisadmi mtruli marSrutebi; 

 gamzadebul samatareblo marSrutebSi Semavali sarelso wredebisa da isruli 

eleqtroamZravTa sakontrolo wredebis xanmokle mtyunebebis fiqsireba; 

 samatareblo SuqniSnebis gadayvana avtomoqmedebaze;   

 avtoblokirebis, naxevradavtoblokirebis, dispetCeruli centralizaciis sxvadasxva 

sistemebTan, agreTve dispetCeruli centralizaciis dros marSrutebis avtomaturi dayenebis da 

a.S. mowyobilobebTan dakavSirebis SesaZlebloba 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ЭЦ-12 sistemis sqemebi imgvaradaa Sedgenili, rom marTvis pultze SesaZlebeli iyos 

gamoviyenoT orpoziciuri erTkontaqtiani Rilakebi (knopebi). TiToeuli SuqniSnisaTvis marTvis 

pultze gaTvaliswinebulia mxolod TiTo Rilaki, romelzedac TiTis daWerisas ganisazRvreba 

moZraobis mimarTuleba. marSrutis kategoriis (saxis) gansasazRvravad pult tabloze damatebiT 

dayenebulia sami, kerZod, samatareblo П, erTi TeTri signaliT nebadarTuli samanevro М da ori 

nax. d1.2. mimarTulebis salteebisa da 

     kvebis saerTo salteebis sqemebi 
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TeTri signaliT nebadarTuli samanevro  2Б Rilaki (nax. d1.1); maTi moqmedeba dawvrilebiT d1.3.1 
paragrafSia ganxiluli.  
  marSrutis sawyisi Rilakia im SuqniSnis Rilaki, romlidanac mzaddeba marSruti.  

marSrutis bolo wertilis ganmsazRvreli Rilakia: 
a) gaupirovnebel misaReb-gasagzavn liandagze miRebis marSrutis gamzadebis dros – Semxvedri 

mimarTulebis gasasvleli SuqniSnis Rilaki; 

b) specializebul misaReb-gasagzavn liandagze miRebis marSrutis gamzadebis dros – 

Semxvedri mimarTulebis samanevro SuqniSnis Rilaki, xolo misi ararsebobis SemTxvevaSi – 

specializebuli saboloo samatareblo Rilaki; 

g) sadguris yelSi dayenebul gasasvlel SuqniSnamde, an iseT misaReb-gasaReb liandagze 

miRebis marSrutis gamzadebisas, romelzedac isrebia mirTuli – SuqniSnis Rilaki, sanamdec 

mzaddeba marSruti. 

d) gagzavnis marSrutis gamzadebisas – Sesabamisi mimarTulebis Sesasvleli SuqniSnis Rilaki, 

xolo misi ararsebobis SemTxvevaSi – specializebuli saboloo Rilaki; 

e) sadguris yelSi arsebul momdevno samanevro SuqniSnamde, sadguris yelSi arsebul uisro 

ubanze an gasworze dayenebul SuqniSnamde samanevro marSrutis dayenebis dros – Tanagzadi 

samanevro SuqniSnis Rilaki; 

v) Sesasvleli SuqniSnis win arsebul blok-ubanze samanevro marSrutis gamzadebis dros – 

gasasvleli SuqniSnis Rilaki. 

savarianto marSrutis dasayeneblad TiTi pirvelad unda davaWiroT marSrutis kategoriis 

Sesabamis Rilakze, xolo Semdeg Tanamimdevrulad - sawyis, saSualedo (ZiriTadi marSrutidan 

gadaxris ganmsazRvrel) da saboloo Rilakebze. saSualedo Rilakebad, rogorc wesi, gamoiyeneba 

samanevro SuqniSnebis Rilakebi. savarianto marSrutis trasaze arsebul saSualedo Rilakebze 

TiTis daWeriT yvela aucilebeli dasaxva SeuZlebelia, maSin pultze ayeneben specializebul 

savarianto Rilakebs.  

SuqniSnis daxurvis Semdeg misi xelaxla gaRebisaTvis TiTi unda davaWiroT Semdeg or 

Rilakze:PmarSrutis kategoriis Rilaksa da sawyis Rilakze. 

sawyis da saboloo Rilakebze TiTis daWeris, agreTve asakrefi marSrutis trasis 

indikaciisaTvis tabloze gaTvaliswinebulia Suqujredebi, romlebic ganTavseblia  saliandago 

ganviTarebis Suqsqemaze arsebul SuqniSnis mameoreblebTan. marSrutis dasawyisis Suqujredebi 

anaTebs mocimcime mwvane SuqiT, saSualedo SuqniSnebisa da marSrutis bolos maCvenebeli 

Suqujredebi – uwyveti mwvane SuqiT. marSrutis Caketvis Semdeg qreba aRniSnuli Suqujredebis 

naTurebi. 

erTdroulad (samarSruto akrefis erTi kompleqtis dros) erTi marSrutis dayenebaa 

SesaZlebeli. momdevno marSruti SeiZleba davayenoT mxolod marSrutuli akrefis jgufuri 

kompleqtis ganTavisuflebis Semdeg, razedac migviTiTebs tabloze mimarTulebis maCvenebel 

isrul SuqujerdSi (ix. d1.1 naxazis  qveda nawilSi punqtiriT Semoxazuli tablos nawili) 

arsebuli naTurebis amorTva.   

samarSruto Rilakebze araswori manipulaciebis Catarebis dros akrefis jgufuri kompleqtis 

sawyis mdgomareobaSi dasabruneblad (marSrutis kategoriis ganmsazRvreli mimarTulebisa da 

damxmare releebis amosarTvelad), agreTve pultze daumTavrebeli manipulaciebis gasauqmeblad, 

TiTi unda davaWiroT pultze arsebul jgufur ОГ (“jgufuri gauqmeba”) an  Н (“normalizacia”) 

Rilakze (ix. nax. d1.1).   

dayenebuli marSrutis gasauqmeblad TiTi erTdroulad unda davaWiroT ОГ Rilaksa da 

gasauqmebeli marSrutis sawyis Rilaks; isini daWeril mdebareobaSi unda gavaCeroT SuqniSanze 

amkrZalavi signalis anTebamde. normalizaciis Н Rilakis daxmarebiT marSrutis gauqmeba 

SeuZlebelia. 

dagrovili marSrutebi SeiZleba gavauqmoT marto normalizaciis Н Rilakze TiTis daWeriT; 

aRniSnuli marSrutebis gauqmeba SesaZlebelia agreTve ОГ  da sawyis Rilakebze  TiTis 

erTdroulad daWeriT. 

Tu dayenebulia  marSruti, romlis SuqniSani drois SeyovnebiT iReba (magaliTad, imis gamo, 

rom arsebobs gadasasvleli an saqveiTo biliki), maSin normalizaciis Н Rilakze TiTis daWeriT 

marSrutuli akrefis jgufuri kompleqtis sawyis mdgomareobaSi dabruneba ar SeiZleba, radgan Н 
Rilakze TiTis daWerisas amoirTveba НГ rele (ix. nax.d1.1), romelic kvebas moxsnis МГН 

saltedan (ix. nax.d1.2), ris Sedegadac amoirTveba gameorebis sawinaRo rele da SuqniSani ar 

gaiReba. aseT SemTxvevaSi SuqniSnis gasaRebad kidev erTxel unda davayenoT marSrutis kategoria 

da TiTi davaWiroT sawyis Rilaks. miTiTebul situaciaSi jgufuri kompleqtis Camosayrelad 

erTdroulad unda vimoqmedoT gauqmebis ОГ Rilaksa da sawyis samarSruto Rilakze. 
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sawyisi Rilakis uwesivrobis gamo marSrutis gauqmebis SeuZleblobis SemTxvevaSi aRniSnuli 

marSrutis Sesaxsnelad marTvis pultze gaTvaliswinebulia marSrutis bolos mafiqsirebeli 

jgufuri ГКМ Rilaki (ix. nax.d1.1). SuqniSnis sarezervod daxurvisa da marSrutSi Semavali 

seqciebis Sesaxsnelad momzadebisaTvis TiTi erTdroulad unda davaWiroT jgufur ГКМ Rilaksa 

da marSrutis bolo Rilaks; amoirTveba МГК rele (ix. nax. d1.1), romlis frontuli kontaqti 

kvebas gauwyvets МГК saltes (ix. nax. d1.2); gaiTiSeba sakontrolo-seqciuri releebis kvebis 

wredi; amis Semdeg marSrutSi Semavali seqciebis xelovnurad Cveulebrivi TanamimdevrobiT 

Seixsneba. 

isrebis erTi mdgomareobidan meoreSi individualurad gadayvanisaTvis TiToeuli isrisa da 

gadasasvlelisaTvis (Sewyvilebuli isrisaTvis) marTvis pultze dayenebulia isrebis gamoZaxebis 

individualuri «№ СВ» Rilaki (СВ abreviatura gaiSifreba, rogorc «Стрелочный Вызов») 

da ori jgufuri “+” da “-“ Rilaki. isris gadayvanis aucileblobis SemTxvevaSi sadguris 

morige TiTs aWers «№ СВ »  Rilaks da gadayvanis marTvis “+” an “-“ Rilaks.                       

marTvidan isris amorTvisaTvis aucilebelia TiTi davaWiroT «№ СВ» Rilaksa da jgufur 

ОТК  (gaiSifreba, rogorc «ОТКлючение» anu, “ganrTva”) Rilaks; amoirTveba №СВ rele, 

romelic frontuli kontaqtiT ganrTavs isruli eleqtroamZravis mmarTvel wreds. aseT 

mdgomareobaSi gamoricxulia isruli eleqtroamZravis marTvis sqemaze nebismieri 

zemoqmedebis SesaZlebloba. amorTuli isris marTvis xelaxali aRdgenisaTvis (CasarTvelad) 

aucilebelia TiTi davaWiroT «№ СВ» Rilaksa da jgufur ВКЛ (gaiSifreba, rogorc 

«ВКЛючение» anu, “CarTva”) Rilaks.isrebis mdebareobaTa kontrolis Sildikebi SeiZleba 

ganTavsdes pult-tablos horizontalur an vertikalur panelebze;  normalurad sakontrolo 

naTurebi ar anaTebs; isini ainTeba isris gamoZaxebis «№ СВ»  Rilakze TiTis daWeris Semdeg. 

isris amorTvis dros sakontrolo naTura cimcimebs. 

isruli seqciis yalbi dakavebulobis dros isris damxmare gadayvanisaTvis gamoiyeneba 

jgufuri ГВК Rilaki. 

saposto mowyobilobebi montaJdeba СР-ЭЦИ tipis sareleo stativebis, СК-ЭЦИ tipis 

krosuli stativebis, kabelnazrdebisa da ЭЦИ  sistemis Stefseluri gasarTebis mqone sakabelo 

SemaerTeblebis gamoyenebiT.       

ЭЦ-12-00 sistemaSi, rogorc zemoT gvqonda aRniSnuli, marSrutebis dayenebisa da Sexsnis 

sqemebis Semdegi sami varianti gamoiyeneba: 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

nax. d1.3. pirobiTi sadguris sqematuri gegma 
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1) sruli samarSruto akrefiT, romelic pirobiTad ПМН («Полный  Марщрутный Набор) 
abreviaturiTaa aRniSnuli; am dros SesaZlebelia savarianto marSrutebis akrefa, gzad mdebare 

SuqniSnebis avtomaturi gaReba da mocemuli marSrutisadmi mtruli erTi marSrutis dagroveba; 
sruli samarSruto akrefa gamoiyeneba sadgurebSi, romlebSic gvaqvs matarebelTa intensiuri 

moZraoba da mniSvnelovani samanevro samuSaoebi; kerZod, sagareubno ubnebis zonur sadgurebsa da 

sayrden saSualedo sadgurebSi. am dros marSrutis akrefis sqemaTa kompleqtSi Sedis: 

 marSrutis kategoriis releebi; mimarTulebebis releebi; marSrutis akrefisa da Sexsnis 

releebi; 

 gameorebis sawinaRo, damxmare, saboloo da saSualedo releTa sqemebi; 

 sadguris gegmis (topologiis) mixedviT agebuli Rilakuri (KH) releebis, avtomaturi 

Rilakuri (AKH) releebis, isruli mmarTveli (ПУ, МУ) releebis, Sesabamisobis (CC) sqemis 

wredebi, agreTve saSualedo da damxmare saboloo releTa blokirebis wredi (sul xuTi wredi).  

2) gamartivebuli samarSruto akrefiT, romelic pirobiTad УМН («Упрощенный  Марщрутный 
Набор) abreviaturiTaa aRniSnuli; am dros gaTvaliswinebuli ar aris variantuli marSrutebis 

dayeneba, marSrutebis dagroveba da gzad mdebare SuqniSnebis avtomaturi gaReba; 

3) marSrutuli akrefis gareSe, romlis drosac individualurad gadaiyvaneba marSrutSi 

Semavali isrebi da aseve individualurad gaiReba SuqniSani. 

 

 

d1.2. ЭЦ-12-00 tipis releuri centralizaciis 

amkrefi da Semsrulebeli jgufebis  

releTa sqemebi 

ЭЦ-12-00 tipis centralizaciis, rogorc releuri sistemis, zogadi struqturuli sqema 6.24 
naxazzea naCvenebi. rogorc naxazidan Cans, igi Sedgeba savele mowyobilobebisa da centralur 

postze ganTavsebuli aparaturisagan. 

savele mowyobilobebs miekuTvneba isruli eleqtroamZravebi, sasadguro SuqniSnebi da 

sarelso wredebi. isruli eleqtroaamZravebis konstruqciebi ganvixileT meore TavSi, SuqniSnebis 
konstruqciebi – 1.3 paragrafSi, xolo sarelso wredebis agebuleba – mexuTe TavSi. 

centralur postze ganTavsebulia tablo, marTvis pulti, amkrefi da Semsrulebeli jgufis 

sqemebi, marTvisa da kontrolis aparatura, eleqtrokvebis mowyobilobebi, tm-isa da ts-is 

mowyobilobebi. 
tablosa da marTvis pultis agebis zogadi principebi 6.8 paragrafSi gvaqvs ganxiluli. 

mocemul SemTxvevaSi gamoiyeneba marTvis pultTan Serwymuli Rarakuli tipis Suqtablo, 

romelzedac SuqujredebiTaa gamosaxuli saliandago ganviTarebis gegma da datanilia saTanado 

samarSruto Tu sxva saxis Rilakebi. wina paragrafSi ganvixileT tabloze marSrutis akrefisa 

da sxva saxis manipulacebis Catarebis procedurebi. 

marTvisa da kontrolis aparaturas miekuTvnebi isruli eleqtroamZravebis marTvisa da 

SuqniSanze saTanado naTurebis CarTvis sqemebi; eleqtroamZravebis marTvis sqemebi ganvixileT 

mesame TavSi, xolo SuqniSnebze naTurebis CarTvis sqemebis agebis zogado principebi – meoTxe 
TavSi.  

eleqtrokvebis mowyobilobebis, agreTve tm-isa da ts-is mowyobilobebis ganxilva scdeba 

mocemuli saxelmZRvanelos CarCoebs da sxva disciplinebis Seswavlis sagans warmoadgens. 

zemoTaRniSnulidan gamomdinare, gansaxilveli dagvrCa ЭЦ-12-00 tipis centralizaciis amkrefi 

da Semsrulebeli jgufis releTa sqemebi. ganvixiloT TiToeuli maTgani.  

 amkrefi jgufis sqemebis SemadgenlobaSi Sedis: 
a) samarSruto akrefis releTa saerTo kompleqti, romelic moicavs: marSrutis kategoriis 

releebs, mimarTulebis releebs, akrefisa da marSrutis gauqmebis releebs;  

b) gameorebis sawinaRo (ОП, МП), damxmare saboloo (В, ПВ, ВКП) da damxmare saSualedo 

releTa sqemebi; 

g) topologiurad (sadguris sqematuri gegmis mixedviT; geografiulad) agebuli xuTi sqema. 
topologiurad agebuli sqemebis realizebisaTvis sadguris sqematur (erTZafian) gegmaze 

arsebuli TiToeuli (Sesasvleli, gasasvleli da samanevro) SuqniSnisa da isrisaTvis 

damuSavebulia amkrefi jgufis tipuri funqcionaluri kvanZi. sadguris sqematur gegmaze 

aRniSnuli kvanZebis ganlagebis Sedegad miiReba amkrefi jgufis tipuri funqcionaluri kvanZebis 

topologiurad ganawilebis gegma; masze arsebul kvanZebs Tu saTanado wredebiT SevaerTebT, 

miviRebT topologiurad agebul zemoT CamoTvlil sqemebs.  
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  magaliTad ganvixiloT d1.3 naxazze naCvenebi sadguris sqematuri gegmis mixedviT agebuli 

amkrefi jgufis tipuri funqcionaluri kvanZebis topologiurad ganawilebis sqema d1.4 naxazzea 
moyvanili; masze:  

- Suq. Н, Suq. М1, Suq. Ч4, Suq. Ч2, Suq. М3, … , Suq. Ч warmoadgens Sesabamisad   Н, М1, Ч4, 

Ч2, М3,… , Ч SuqniSnebisaTvis gankuTvnil amkrefi jgufis tipur funqcionalur kvanZebs; 

- isar. 1, isar. 3, ... , isar. 7, isar. 2/4, isar. 6/8, ... , isar 14 warmoadgens Sesabamisad   1, 3, 

… , 7, 2/4, 6/8, … , 14 SuqniSnebisaTvis gankuTvnil amkrefi jgufis tipur funqcionalur kvanZebs; 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax. d1.4. ЭЦ-12-00 tipis releuri centralizaciis amkrefi jgufis 

        tipuri funqcionaluri kvanZebis topologiurad ganawilebis sqema      

 
12.4 naxazze naCveneb amkrefi jgufis tipuri funqcionaluri kvanZebis erTmaneTTan SeerTebiT 

warmoiqmneba: 

1) Rilakuri (КН) releebis sqema; 

2) avtomaturi Rilakuri  (АКН) releebis sqema; 

3) isrul-mmarTveli (ПУ, МУ) da kuTxuri УК releebis (ПУ, МУ) sqema; 

4) Sesabamisobis (СС) sqema; 
5) damxmare saSualedo (ВП) da damxmare saboloo (ВКМ) releebis  blokirebis (БЛ)  sqema. 
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 Semsrulebeli jgufis sqemebis SemadgenlobaSi Sedis: 
     a) sawyisi (Н) da saboloo samanevro (КМ) releTa sqemebi; 

     b) saliandago releTa amoqmedebaze nelmomqmedi mameorebel (МСП) releTa 

        sqemebi;    

     g) marSrutis gauqmebis (ОТ) releTa sqemebi; 

     d) moaxloebis macne (ИП) da gamomricxav (И) releTa sqemebi; 

     e) drois Seyovnebis (ОВ, ПВ, МВ) kompleqtebis CarTvis sqemebi; 

     v) kvebis salteebis sqema; 

     z) topologiurad (sadguris sqematuri gegmis mixedviT) agebuli 7 sqema. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax. d1.5. ЭЦ-12-00 tipis releuri centralizaciis Semsrulebeli jgufis 

 tipuri funqcionaluri kvanZebis topologiurad ganawilebis sqema   

   

topologiurad agebuli sqemebis realizebisaTvis sadguris sqematur gegmaze arsebuli 

TiToeuli (Sesasvleli, gasasvleli da samanevro) SuqniSnis, isrisa da izolirebuli (isruli 

da uisro) seqciisaTvis damuSavebulia Semsrulebeli jgufis tipuri funqcionaluri kvanZi. 
sadguris sqematur gegmaze aRniSnuli kvanZebis ganlagebis Sedegad miiReba Semsrulebeli jgufis 
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tipuri funqcionaluri kvanZebis topologiurad ganawilebis gegma; masze arsebul kvanZebs Tu 

saTanado wredebiT SevaerTebT, miviRebT topologiurad agebul zemoT CamoTvlil sqemebs.  

magaliTad ganvixiloT d1.3 naxazze naCvenebi sadguris sqematuri gegmis mixedviT agebuli 

Semsrulebeli jgufis tipuri funqcionaluri kvanZebis topologiurad ganawilebis sqema d1.5 
naxazzea moyvanili; masze:  

a) Suq. Н, Suq. М1, Suq. Ч4, Suq. Ч2, Suq. М3, … , Suq. Ч warmoadgenen Sesabamisad   Н, 

М1, Ч4, Ч2, М3,… , Ч SuqniSnebisaTvis gankuTvnil Semsrulebeli jgufis tipuri funqcionalur 

kvanZebs; 

b) isar. 1, isar. 3, ... , isar. 7, isar. 2/4, isar. 6/8, ... , isar. 14 warmoadgenen Sesabamisad   1, 

3, … , 7, 2/4, 6/8, … , 14 SuqniSnebisaTvis gankuTvnil Semsrulebeli jgufis tipuri funqcionalur 

kvanZebs; 

g) Чl, 4-6il, ... , 10il warmoadgenen Ч, 4-6, ... , 10 seqciebisaTvis gankuTvnil 

Semsrulebeli jgufis tipuri funqcionalur kvanZebs; 

d1.5 naxazze naCveneb Semsrulebeli jgufis tipuri funqcionaluri kvanZebis erTmaneTTan 

SeerTebiT warmoiqmneba: 

1) sakontrolo-seqciur (КС) releTa sqema; 

2) sasignalo (С, МС) releTa sqema; 

3) samarSruto(1М, 2М) releTa sqema; 

4) Camket (З) releTa sqema;    

5) marSrutis daSlis (Р) releTa sqema; 

6) sasadguro liandagebis kodirebis (КВ) sqema; 
  7) uwesivrobebis fiqsirebis (ФН) sqema. 

 
d1.3 amkrefi jgufis releTa sqemebi, maTi daniSnuleba da 

funqcionirebis safuZvlebi 

 

amkrefi jgufis releTa sqemebis funqcionirebis miznebia: 

 daafiqsiros marSrutis gamzadebisaTvis sadguris morigis mier marTvis pult-tabloze 

Catarebuli manipulaciebi; 

 gansazRvros gasamzadebeli marSrutis trasa; amisaTvis ZiriTadi marSrutis gamzadebisas 
sakmarisia dafiqsirdes misi sawyisi da saboloo wertilebi, xolo variantuli marSrutis dros 
– misi sawyisi, ZiriTadi marSrutidan gadaxris da saboloo wertilebi  

SeniSvna: sasadguro liandagebis rTuli ganviTarebis dros marSrutis sawyis A1  wertilidan bolo A2  

wertilamde misasvlelad SeiZleba ramdenime trasa arsebobdes; am trasebidan yvelaze mokle sigrZis mqone trasis 

mqone marSruts ewodeba ZiriTadi marSruti, xolo yvela danarCens – variantuli marSrutebi; pult-tabloze 

marto A1  da A2  wertilebis dafiqsirebisas calsaxad ganisazRvreba ZiriTadi marSrutis trasa; variantuli 

marSrutis trasis gansasazRvravad ki A1  wertilis dafiqsirebis Semdeg aucilebelia dafiqsirdes ZiriTadi 

marSrutis trasidan gadaxris ganmsazRvreli yvela A1
1, A

2
1, …, An

1 wertili da mxolod amis Semdeg saboloo A2  

wertili; amiT calsaxad iqneba gansazRvruli variantuli marSrutis trasa; 

 daakonkretos gasamzadebel marSrutSi Semavali isrebi da gansazRvros maTi faqtiuri 

mdebareobebi; 

 gasamzadebel marSrutSi Semavali romelime isris mdebareoba Tu ar Seesabameba marSruts, 

gasces sxva mdebareobaSi misi gadayvanis brZaneba; 

 Seamowmos mis mier gacemuli brZanebebis Sesrulebis siswore (brZanebebiT gansazRvrul 

mdebareobebTan isrebis faqtiuri mdebareobebis Sesabamisoba); 

 estafeta gadasces Semsrulebeli jgufis releTa sqemebs. 

amkrefi jgufis releTa sqemebis meSveobiT aikrifeba  marSruti, romelic saWiroa gamzaddes. 

am dros ar mowmdeba matarebelTa moZraobis usafrTxoebis uzrunvelsayofi arc erTi piroba. es 
garemoeba amkrefi jgufisaTvis saimedoobis II klasis releTa gamoyenebas iZleva; swored aseTi 

releebi iyo gamoyenebuli adreul sistemebSi, magram SemdgomSi isini saimedoobis I klasis 

releebiT Seicvala, ramac aamaRla sistemebis saerTo saimedooba; ЭЦ-12-00 sistemaSi amkrefi 

jgufisaTvis swored saimedoobis I klasis releebia gamoyenebuli. wina paragrafSi CamoTvlili 

amkrefi jgufis releebi swored aRniSnuli miznebis miRwevis saSualebas iZleva.  

amkrefi jgufis releebis CarTvis sqemebis funqcionirebis gasacnobad isini avagoT Cven mier 

ganxilili pirobiTi sadgurisaTvis (nax. d1.3). amisaTvis upirveles yovlisa unda avagoT 

marSrutuli akrefis saerTo kompleqtis (nax. d1.1), agreTve mimarTulebis salteebisa da kvebis 

saerTo salteebis (nax. d1.2) sqemebi; amis Semdeg SesaZlebelia konkretuli marSrutebis 

asakrefad gankuTvnili danarCeni sqemebis ageba; simartivisaTvis SemovifargloT marto im sqemebis 

ganxilviT, romlebic emsaxureba Sesasvleli Ч SuqniSnidan 2l da 4l liandagebze misaRebi 
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marSrutebis akrefas; rogorc d1.4 naxazidan Cans, aseTi sqemebis agebaSi monawileobs Semdegi 
tipuri funqciuri kvanZebi:  

 Sesasvleli Ч SuqniSnisa da samanevro M4 SuqniSnis tipuri funqciuri kvanZebi (nax. d1.6); 

 me-4 da me-6 isrebis tipuri funqciuri kvanZebi (nax. d1.7);  

 M4 SuqniSnisa da me-10 isris tipuri funqciuri kvanZebi (nax. d1.8);      

 M8 da M10 SuqniSnebis tipuri funqciuri kvanZebi (nax. d1.9); 

 M14 da H4 SuqniSnebis  tipuri funqciuri kvanZebi (nax. d1.10); 
 

 

 
 

 

 

 

 

 

nax. d1.6.  Sesasvleli Ч da samanevro  М4 SuqniSnebis tipuri 

        funqciuri kvanZebi amkrefi jgufis sqemebisaTvis                       

nax. d1.7. me-4 da me-6 isrebis tipuri funqciuri 
           kvanZebi amkrefi jgufis sqemebisaTvis                     
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nax. d1.8. samanevro  М6  SuqniSnisa da me-6 isris  tipuri  
   funqciuri kvanZebi amkrefi jgufis sqemebisaTvis                      

nax. d1.9. samanevro М8 da М9  SuqniSnebis tipuri funqciuri 

 kvanZebi amkrefi jgufis sqemebisaTvis                      
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nax. d1.10. samanevro  М14 da gasasvleli H4 SuqniSnebis  tipuri  

           funqciuri kvanZebi amkrefi jgufis sqemebisaTvis                      

nax. d1.11. samanevro M12 SuqniSnisa da me-12 isris 
 tipuri funqciuri kvanZebi                     
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nax. d1.12. me-10 da me-5 isrebis isruli 

             eleqtroamZravebis marTvis sqemebi                    

nax.d1.13. isruli eleqtroamZravebis muSa  

              wredebisaTvis kvebis mierTebis sqema                    
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 d1.11 naxazze moyvanilia ganxilul marSrutebSi Semavali erT-erTi, kerZod, me-10 isris 

isruli eleqtroamZravis marTvis sqema; analogiuri sqemebiT imarTeba danarCeni (kerZod, me-4, me-
6 da me-14 isrebis) isruli eleqtroamZravebi. d1.12 naxazze gamosaxulia isruli 

eleqtroamZravebis muSa wredebisaTvis kvebis mierTebis sqema. 

mokled ganvixiloT marSrutuli akrefis ZiriTadi kvanZebisa da sqemebis agebisa da 

funqcionirebis Taviseburebebi. 

 

 

d1.3.1. samarSruto akrefis saerTo kompleqtis sqemebi 

 

marSrutuli akrefis saerTo kompleqti (nax.d1.1) gankuTvnilia gasamzadebeli marSrutis 

kategoriisa da mimarTulebis gansazRvrisaTvis, agreTve akrefisa da marSrutis gasauqmeblad. 

aRniSnul kompleqtSi Semavali releebis dasaxeleba da maTi daniSnuleba d1.1 cxrilSia 
mocemuli.  

marSrutis kategoria ganisazRvreba pultze arsebuli sami, kerZod П, М  da 2Б  Rilakidan 

erT-erTze TiTis daWeriT; amasTanave: 

1. П Rilakze TiTis daWerisas fiqsirdeba, rom aikrifeba samatareblo marSruti; am dros 

amoqmeddeba РЭЛ1-400 tipis ori П da П1 rele, romelTa gragnilebi mimdevrobiTaa CarTuli)   

2. M Rilakze TiTis daWerisas fiqsirdeba, rom aikrifeba erTi TeTri signaliT nebadarTuli 

samanevro marSruti; am dros amoqmeddeba  РЭЛ1-400 tipis 1Б rele; 

3. 2Б Rilakze TiTis daWerisas fiqsirdeba, rom aikrifeba ori TeTri signaliT nebadarTuli 

samanevro marSruti; am dros amoqmeddeba  РЭЛ1-1600 tipis 2Б rele; 

zemoT CamoTvlili sami reledan is rele, romelic amoqmeddeba, TviTblokirdeba damxmare 

ВПМ (РЭЛ2-2400) reles zurguli kontaqtiT. marSrutebis kategoriis П, 1Б, 2Б releebi 

urTierTgamomricxavi sqemiTaa CarTuli, amitom denis qveS mxolod erTi maTgani SeiZleba 

imyofebodes. amasTanave 1Б an 2Б reles CarTvisas amoqmeddeba maTi saerTo mameorebeli M (РЭЛ1-

1600) rele. 

 П an M reles frontuli kontaqtebiT amuSavdeba 2C reles ukumameorebel releTa kaskadi, 

romelic Sedgeba 2ОСД, 2ОС (erT korpusSi moTavsebuli ДЗМ-600 tipis ori rele), 2ОС1Д, 2ОС1 

(ДЗМ-600) releebisagan.  

nax. d1.14.  ГУ,  ГУ1,  ВЗ da ПВУ releTa sqema                    



422 

 

 

tabloze arsebul isris magvar indikatorebSi (ix. d1.1 naxazis marjvena zeda kuTxe), 

romlebic gankuTvnilia asakrefi marSrutis kategoriisa da mimarTulebis indicirebisaTvis: 

 samatareblo marSrutis akrefis SemTxvevaSi acimcimdeba mwvane linziani naTurebi; 

 erTi TeTri signaliT nebadarTuli samanevro marSrutis gamzadebis SemTxvevaSi acimcimdeba 
mwvane linziani naTurebi; 

 ori TeTri signaliT nebadarTuli samanevro marSrutis gamzadebis SemTxvevaSi acimcimdeba 
mwvane linziani naTurebi da garda amisa TeTri SuqiT uwyvetad ganaTdeba 2Б naTura. 

asakrefi marSrutis kategoriis dayenebis Semdeg TiTi unda davaWiroT sawyis samarSruto 

Rilaks; amoqmeddeba am Rilakis kontaqtis Sesabamisi rele  da kvebas miawodebs samarSruto 

Rilakis Rilakur reles;  

Rilakuri reles frontuli kontaqtiT ВН an ВЧ salteebidan (nax. d1.1 erT-erTs miuerTdeba 
kvebis batareis minusovani M polusi mimarTulebis Sesabamisi reles asamoqmedeblad; kerZod, 

kenti mimarTulebis marSrutis gamzadebis SemTxvevaSi kvebas miiRebs mimarTulebis Н, Н1, xolo 

luwi mimarTulebis marSrutis gamzadebis SemTxvevaSi - Ч, Ч1 releebi (yvela maTi tipia РЭЛ1М-

160). mimarTulebis releTa TiToeuli jgufis wredSi mowmdeba sawinaaRmdego mimarTulebis 

releTa jgufis udenod yofnis faqti. 

imavdroulad samanevro kvebis plusovani П polusi miewodeba (nax. d1.1): 

 samanevro marSrutis gamzadebisas - ВПМ saltes; 

 nebismieri kategoriis marSrutis gamzadebisas - ВПП saltes. 

aRniSnulis Sedegad amoqmeddba gameorebis sawinaRo ОП, ПП an МП  rele; aRniSnul releebs 

naxazze emateba Sesabamisi SuqniSnis literi; kerZod rogorc d1.6 naxazidan Cans Ч 

SuqniSnisaTvis gvaqvs ЧПП, xolo M4 SuqniSnisaTvis -   M4МП  gameorebis sawinaRo releebi; 

ganxiluli magaliTisaTvis gamoiyeneba agreTve gameorebis sawinaRo Semdegi releebi: M6МП (nax. 
d1.8), M8МП, M10МП (nax.d1.9), M14МП, M10 ОП  (nax.d1.10). 

sawyis Rilakze TiTis xangrZlivad daWeris, an aRniSnuli Rilakis Cavardnis gamo gameorebis 

sawinaRo releTa blokirebis gamosaricxavad ВПП, ВПМ salteebs kveba xanmokled miewodeba; 
kerZod maT kveba miewodebaT 1C reles frontuli kontaqtis SerTvidan misi ukumameorebeli 

1OC (РЭЛ2М) reles frontuli kontaqtis gaTiSvamde, risTvisac 0,3 wamia sakmarisi.  
amoqmedebuli mimarTulebis reles frontuli kontaqtiT amoqmeddeba ВПМ (РЭЛ2-2400) rele 

(nax.d1.1). amis Semdeg marSrutis kategoriis reles TviTblokireba moxdeba amoqmedebuli (Н an 

Ч) reles frontuli kontaqtis Semcveli wrediT. 

pirveli samarSruto Rilakidan TiTis aSvebis Semdeg amoirTveba normalurad denis qveS myofi 

1C rele, riTac fiqsirdeba pirvel da momdevno samarSruto Rilakebze TiTis daWerebs Soris 

arsebuli intervali. 1C rele ganrTavs mimarTulebis releTa CarTvis wreds, magram isini kvebis 

miRebas gaagrZelebs TviTblokirebis wrediT. Н, Н1 da Ч, Ч1 releTa sqemebi isea agebuli, rom 

mocemuli mimarTulebis dros variantul Rilakze Semdgomi TiTis daWera CarTuli releebis 

blokirebis damatebiT wreds warmoqmnis. 

mimarTulebis relse amoqmedebis Semdeg uwyveti SuqiT gaSuqdeba amorCeuli mimarTulebis 

Sesabamisi isris msgavsi indikatori, xolo sawinaaRmdego mimarTulebis Sesabamisi indikatori 

Caqreba (ix d1.1 naxazis marjvena zeda kuTxe).            

variantul an saboloo Rilakze TiTis daWerisas pirveli mTvleli 1C reles zurguli da Н 

an Ч reles frontuli kontaqtiT kvebis 1C saltes miuerTdeba jer 2CД, xolo Semdeg - 2C 

rele; orive reled gamoiyeneba ДЗМ-600 tipis rele; 2C rele afiqsirebs marSrutis dayenebisas 

meore da momdevno samarSruto Rilakze zemoqmedebas. 

2C reles amoqmedebis Semdeg ganirTveba mis ukumameorebel 2ОСД, 2ОС, 2ОС1Д, 2ОС1 releTa 

kaskadi  da am kaskadis amorTvisaTvis saWiro drois Seyovnebis - 0,8 wamis ganmavlobaSi, 

mimarTulebis salteSi miewodeba kvebis batareis plusovani polusi; salteSi kvebis xanmokled 

miwodeba aucilebelia marSrutebis daugroveblad akrefis Rilakze TiTis xangrZlivad daWeris, 

an am Rilakis Cavardnis dros Caketili seqciebiT marSrutis dagrovebis gamosaricxavad. 

2C reles frontuli kontaqtiT mimarTulebis salte imitom unda CairTos, rom: 

 Rilakuri reles frontuli kontaqtiT mimarTulebis salteze ar moxdes damxmare saboloo 

reles blokireba; 

 saboloo Rilakze TiTis xangrZlivad daWerisas damxmare saboloo reles frontuli 

kontaqtiT ar moxdes Rilakuri reles blokireba KH wrediT; 

 mimarTulebis salteSi Seyovndes kvebis miwodeba da, aqedan gamomdinare, Seyovndes damxmare 

saboloo reles amoqmedeba; es imisaTvisaa aucilebeli, rom kuTxuri releebis amoqmedebamde 

Tavidan iqnes acilebuli damxmare saboloo reles amoqmedeba (winaaRmdeg SemTxvevaSi SeiZleba 

araZiriTadi marSruti gamzaddes). 
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               cxrili d1.1. samarSruto akrefis saerTo kompleqtSi gamoyenebuli releebi 

 

 

 

D 

П, П1 samatareblo marSrutis kategoriis ganmsazRvreli rele da misi mameorebeli 

1Б erTi TeTri signaliT nebadarTuli samanevro marSrutis kategoriis      
ganmsazRvreli rele 

2Б ori TeTri signaliT nebadarTuli samanevro marSrutis kategoriis      
ganmsazRvreli rele 

ВУ Ddamxmare marTvis rele; uzrunvelyofs amkrefi jgufis im wredebis CarTvas, 
romlebic monawileobs SuqniSnis gauReblad marSrutis dayenebaSi 

НГ normalizaciis jgufuri rele; uzrunvelyofs marSrutuli akrefis releTa 
udenod datovebas H Rilakze TiTis daWeris Semdeg; 

ОГ marSrutisa da akrefis gauqmebis rele 

1С pirvel samarSruto Rilakze TiTis daWeraTa raodenobis jgufuri mTvleli 
rele, romelic monawileobs mimarTulebis releTa amoqmedebaSi 

2С meore da momdevno samarSruto Rilakze TiTis daWeraTa raodenobis mTvleli 
rele; monawileobs mimarTulebis salteebis warmoqmnaSi 

2СД mimarTulebis salteSi kvebis miwodebis xangrZlivobis gamzrdeli rele 

2ОСД, 2ОС, 

2ОС1Д, 2ОС1 

releTa kaskadi 

2С da 2СД  releTa ukumamaorebeli releebi; gamoiyeneba mimarTulebis salteSi 
kvebis miwodebis drois SesazRudavad  

Н, Н1 kenti mimarTulebis rele da misi mameorebeli 

 Ч, Ч1 luwi mimarTulebis rele da misi mameorebeli 

ВПМ mimarTulebis reles amoqmedebis makontrolebeli rele 

M samanevro kategoriis ganmsazRvrel releTa mameorebeli 

МГК jgufuri saboloo samarSruto rele;  

 

Camketi releebis amorTvis gamo isrul-mmarTveli ПУ, МУ releebis ganrTvis Semdegac Tu 

iqna SenarCunebuli saboloo samarSruto Rilaki daWeril mdgomareobaSi, maSin Rilakuri 

releebi denis qveS darCeba blokirebis KH wrediT, romelic Seicavs  damxmare saboloo releTa 

frontul da ПУ, МУ releTa zurgul kontaqtebs. damxmare saboloo releebi Tavis mxriv 

ikvebeba Rilakuri reles frontuli kontaqtis gavliT mimarTulebis saltidan. mimarTulebis 

salteSi Tu ar CavrTavT 2C reles frontul kontaqts, maSin masSi yovelTvis iarsebebs kveba, 

radgan mimarTulebis rele CarTuli iqneba saboloo samarSruto Rilakis KH reles frontuli 

kontaqtiT.  kvebis salteebis sqemaSi 2C reles frontuli kontaqtis CarTvisas saboloo 

samarSruto Rilakidan TiTis aSvebis Semdeg Sewydeba mimarTulebis salteSi kvebis miwodeba; 

aqedan gamomdinare jer amoirTveba damxmare saboloo, xolo Semdeg Rilakuri da mimarTulebis 

releebi.  

imaze damokidebulebiT, variantul Tu saboloo samarSruto Rilakze moxda TiTis daWera, 

asakrefi marSrutis trasaze amoqmeddeba ВП, В, ПВ, ВКП an ВКМ releebi, romlebic Semdeg 

TviTblokirdeba blokirebis ВП, ВКМ wrediT. marSrutis trasaze saSualedo da saboloo 

releebis blokirebis wredi Seikvreba variantuli an saboloo samarSruto Rilakze TiTis 

daWeridan 0,6 wamis gavlis Semdeg. 

dayenebuli marSrutis gasauqmeblad erTdoulad unda davaWiroT TiTi jgufuri gauqmebis ОГ 

da sawyis samarSruto Rilakze (nax.d1.1). sawyisi samarSruto Rilakis uwesivrobis SemTxvevaSi 

marSrutis gauqmeba SesaZlebelia jgufur saboloo ГКМ Rilaksa (amoqmeddeba МГК rele) da ОГ 

Rilakze TiTis erTdroulad daWeriT.   marSrutis akrefis gauqmeba SesaZlebelia amave naxazze 

naCveneb normalizaciis H Rilakze TiTis daWeriT; am dros amoqmeddeba normalizaciis НГ rele, 
romelic amorTavs akrefis yvela reles; 

SuqniSnis gauReblad marSrutis gamzadeba im SemTxvevaSia aucilebeli, rodesac marSrutSi 

Semavali romelime seqcia yalbadaa dakavebuli, an rodesac ar kontroldeba damcavi isari an 

ugabarito ubani; aseT SemTxvevaSi marSruti unda gavamzadoT Cveulebrivad, xolo Semdeg TiTi 

erTdroulad davaWiroT damxmare marTvis ВУ (nax.d1.1) da sawyis samarSruto Rilakebs. SuqniS- 

nis gauReblad gamzadebuli marSrutis gasauqmeblad jer TiTi unda davaWiroT yalbad 

dakavebuli seqciis РИ Rilaks d1.1 naxazze naCvenebi araa), xolo Semdeg – erTdroulad ОГ da 

sawyis samarSruto Rilakebs. aseTi marSruti Tu ukve gamoyenebuli iyo (e.i. masSi ukve gaiara 

moZravma Semadgenlobam), maSin mowyobilobebis sawyis mdgomareobaSi mosayvanad saWiroa aseTi 

marSruti xelaxla gavamzadoT da Semdeg gavauqmoT. 

 

Dd Da  n  i  S  n  u  l  e  b  a 
 releebis 

dasaxeleba 
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d1.3.2 amkrefi jgufis funqciuri tipuri kvanZebis 

SeerTebiT warmoqmnili wredebis funqcionireba 

amkrefi jgufis funqcionur tipur kvanZebSi ganTavsebuli releebis dasaxeleba da maTi 

zogadi daxasiaTeba d1.2 cxrilSia mocemuli. 

amkrefi jgufis funqciuri tipuri kvanZebis SeerTebiT warmoiqmneba marSrutuli akrefis 

xuTi wredi, romelTaganac; 

pirveli wredi warmoqmnis Rilakuri КН releebis  sqemas; 
meore wredi warmoqmnis avtomaturi Rilakuri АКН releebis sqemas; 

mesame wredi warmoqmnis isruli mmarTveli ПУ, МУ da kuTxuri УК releebis sqemas; 

meoTxe wredi warmoqmnis Sesabamisobis sqemas; 
mexuTe wredi warmoqmnis damxmare saboloo ВП,  ВКМ releebis sqemas. 

ganvixiloT aRniSnuli da masTan dakavSirebuli wredebis muSaoba. 

 
           cxrili d1.2 amkrefi jgufis funqciuri tipuri kvanZebSi ganTavsebuli releebi 

D 

 
D 

K samarSruto Rilakis kontaqtis mameorebeli rele 

KH Rilakuri rele; afiqsirebs samarSruto Rilakze TiTis daWeras, saTanado 

salteebiT CarTavs mimarTulebis releebs, aamoqmedebs kuTxur  УК reles, axdens 

avtomaturi Rilakuri releebisa da akrefis sxva sqemebis komutirebas 

AKH avtomaturi Rilakuri rele; aamoqmedesn Sualeduri samarSruto Rilakebis 

Rilakuri releebs, saTanado salteebiT kvebas awvdis gameorebis sawinaRo МП, 

damxmare saboloo ВКМ reles, damxmare saSualedo ВП reles, damxmare saSualedo 
ВП reles. 

ПУ, МУ plusovani da minusovani isruli mmarTveli releebi; axdens isris plusovan da 

minusovan mdebareobaSi gadayvanis brZanebebis formirebas  

ПП, МП, ОП gameorebis sawinaRo releebi; gamoricxasn daxuruli SuqniSnis avtomatur 

gaRebas, tabloze CarTavs saindikacio naTurebs, axdesn akrefis sxvadasxva sqemebis 

komutirebas  

В, ПВ, ВКМ, 

ВКП 
Ddmxmare saboloo releebi; afiqsirebs samanevro marSrutebis bolo wertilebs 

da axdens amkrefi jgufis sxvadasxva sqemebis komutirebas 

ВП damxmare saSualedo rele, tabloze CarTavs saindikacio naTurebs da axdens 

akrefis sxvadasxva sqemebis komutirebas  

 

d1.3.2.1 Rilakuri releebis sqema 

 

TiToeul samarSruto Rilaks gaaCnia kontaqtis mameorebeli K rele, romelic amoqmeddeba 

aRniSnul Rilakze TiTis daWerisas da aamoqmedebs am Rilakis Rilakur KH reles. aRniSnuli 

releebi moTavsebulia SuqniSnebisa da variantuli Rilakebis tipur sqemur kvanZebSi; aRniSnuli 

releebis aRniSvnebs win emateba SuqniSnebisa da variantuli Rilakebis dasaxelebebi; [magaliTad 

Cvens mier ganxilul marSrutebSi Sesasvlel Ч SuqniSanTan arsebuli samarSruto RilakisaTvis gvaqvs kontaqtis 

mameorebeli ЧК da Rilakuri ЧКН rele (ix.nax. d1.6), samanevro M6,M8, M10,M12 da M14 SuqniSnisaTvis  Sesabamisad 

M6K da M6KH (ix.nax. d1.8), M8K da M8KH (ix.nax.12.9), M10K da M10KH (ix.nax. d1.9), M12K da M12KH (ix.nax d1.11), 
M14K da M14KH (ix.nax. d1.10) releebi, xolo gasasvlel H4 SuqniSanTan arsebuli samarSruto RilakisaTvis – H4K da 

H4KH releebi].                
Rilakuri releebis sqema aigeba topologiurad (sadguris sqematuri gegmis mixedviT) da 

warmoqmnis marSrutuli akrefis pirvel wreds (nax d1.6 – d1.11). 
Rilakuri KH releebi gankuTvnilia: 

 samarSruto Rilakebze TiTis daWeris dasafiqsireblad; 

 ВН da ВЧ salteebiT mimarTulebis Sesabamisi releebis CasarTvelad; 

 isruli gadasasvlelebis (Sewyvilebuli isrebis) kuTxuri УК releebis CasarTvelad; 

 avtomatur Rilakur releTa wredebis, Sesabamisobis sqemebisa da samarSruto akrefis sxva 

wredebis komutaciisaTvis. 

samarSruto Rilakze TiTis daWeris dros Rilakuri KH rele amoqmeddeba Rilakis 

mameorebeli K reles frontuli kontaqtiT; Semdeg igi blokirdeba gameorebis sawinaRo, 

damxmare saSualedo an Rilakuri releebis frontuli da isrul-mmarTvel releTa zurguli 

kontaqtebis Semcveli Rilakur releTa wrediT. 

 sadguris yelSi arsebuli samanevro SuqniSnebis Rilakur KH(РЭЛ1М-600) releebs gaaCnia 

ori (1-4 da 2-3) gragnili; ganvixiloT aRniSnul releTa TviTblokirebis procesi; am dros 

arsebobs Semdegi sami SemTxveva: 

Dd Da  n  i  S  n  u  l  e  b  a 
 releebis 

dasaxeleba 
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1. mocemuli SuqniSnidan dawyebuli marSrutis gamzadebisas rele TviTblokirdeba 1-4 
gragniliT, romelic gameorebis sawinaRo МП reles frontuli kontaqtiT miuerTdeba SuqniSnis 

iqiT mdebare KH reles wreds; 

2. mocemul SuqniSnamde marSrutis gamzadebisas rele TviTblokirdeba 2-3  gragniliT, 

romelic samanevro marSrutis damxmare saboloo ВКМ reles frontuli kontaqtiT miuerTdeba 

SuqniSnis win mdebare KH reles wreds; 

3. rodesac mocemuli SuqniSani Sualeduria, Rilakuri rele TviTblokirdeba  orive 

gragniliT; am dros damxmare saSualedo  BП reles frontuli kontaqtiT Rilakuri rele 

miuerTdeba rogorc SuqniSnis iqeTa, aseve winmdebare KH reles wreds.         

TviTblokirebis wredTan Rilakuri KH reles aseTi mierTeba asakrefi marSrutis mTel 

trasaze isruli mmarTveli ПУ, МУ releTa muSaobis gakontrolebis saSualebas iZleva. 

ZiriTadi marSrutis akrefisas marSrutis trasaze Tanagzadi an Semxvedri samanevro 

SuqniSnebis arsebobisas sawyisi da saboloo samarSruto releTa blokirebis wredebis SeerTeba 

avtomatur Rilakur AKH releTa frontuli kontaqtebis saSualebiT xdeba. TviTblokirebis 

aseTi sqemis gamoyeneba asakrefi marSrutis trasaze yvela isruli mmarTveli reles CarTvis 

Semdeg KH reles erTdroulad amorTvisas uzrunvelyofs ramdenime elementisagan Semdgari 

marSrutis dayenebisas akrefis stabilur muSaobas. 

Cixebidan moZraobis nebadamrTveli SuqniSnisa (nax.d1.8) da liandagebidan moZraobis 

nebadamrTveli SuqniSnis (nax.d1.10)  Rilakuri releebi Rilakur KH releTa wreds erTi 

gragniliT  miuerTdeba (sakuTari, agreTve gameorebis sawinaRo da saboloo releTa frontuli 

kontaqtebiT); aseT gadawyvetas ganapirobebs is garemoeba, rom ar arsebobs samanevro marSrutebi, 

romlebic aRniSnul SuqniSnebTan mTavrdebodes (arsebobs mxolod aseTi SuqniSnebidan dawyebuli 

marSrutebi).  

sadguris yelSi samatareblo marSrutebis Rilakuri releebi TviTblokirebis Semdeg: 

 SuqniSnis iqiT arsebul wreds miuerTdeba sakuTari agreTve ОП an В releTa frontuli 

kontaqtebiT; 

 SuqniSnamde arsebul wreds miuerTdeba ВП, ВKM an ВПM reles frontuli kontaqtebiT; 

amasTanave, blokirebis zemoT aRniSnuli orive (SuqniSnamde da mis Semdeg arsebuli) wredi 

erTmaneTs AKH reles frontuli kontaqtiT miuerTdeba.    

ganvixiloT SemTxveva, rodesac samatareblo an samanevro SuqniSnebi dayenebulia gasworze an 

warmoadgens liandagis ubnidan gamosasvlel signalebs da  maTTan arsebuli samarSruto 

Rilakebidan erT-erTi maTgani gamoyenebulia variantul Rilakad; aseT SemTxvevaSi KH reles 

TviTblokirebis wreds kvebis batareis minusovani M polusi miuerTdeba ВП da ВKM (ВПM) 

releTa mimdevrobiT SeerTebuli kontaqtebiT; es wredi iarsebebs sawinaaRmdego mimarTulebis 

SuqniSnis AKH reles amoqmedebamde.       

ganvixiloT SemTxveva, rodesac mzaddeba samanevro marSruti gasworze arsebul erT-erT 

samanevro SuqniSnamde da Semdeg xdeba gasworze dayenebul meore SuqniSnamde sawinaaRmdego 

mimarTulebis marSrutis dagroveba.  am dros Rilakuri reles blokirebis wredis Sesaqmnelad 

gamoiyeneba sqema, romelic orive SuqniSnis KH releTa wredSi arsebul ВП releTa saerTo 

(RerZul) kontaqtebs erTmaneTTan aerTebs ВKM reles mimdevrobiT CarTuli frontaluri 

kontaqtebiT.    romelic  ВП reles saerTo (RerZul) kontaqtebs orive SuqniSnis Rilakur 

releTa wredSi erTmaneTTan aerTebs ВKM releTa mimdevrobiT CarTuli frontuli kontaqtebiT.  

im SuqniSnamde marSrutis gamzadebisas, romelic drois SeyovnebiT gaiReba, KH releTa 

TviTblokirebis wredSi Seitaneba Camketi releebis zurguli kontaqtebi; es aucilebelia 

imisaTvis, rom Rilakur releTa wrediT, romelic SuqniSnis iqiT mdebareobs, gamoiricxos 

Rilakur reles TviTblokireba (am dros ПУ da МУ releebi ukve amorTulia). marSrutebis 

dagrovebiani samarSruto akrefis dros miTiTebuli kontaqtebi wredSi ar CairTveba. 

 

d1.3.2.2. avtomaturi Rilakuri releebis sqema 

 

im SuqniSnebis samarSruto RilakebisaTvis, romlebic dgas gasamzadebeli ZiriTadi 

marSrutebis (e.i., marto sawyis da saboloo samarSruto Rilakebze TiTis daWeriT mosamzadebel 

rogorc samatareblo, aseve samanevro marSrutebis) trasaze, gaTvaliswinebulia aRniSnuli 

SuqniSnebis tipur funqcionalur blokSi Semavali sakuTari avtomaturi Rilakuri AKH rele; 

mis dasaxelebas emateba SuqniSnis dasaxeleba [magaliTad, Cven mier ganxilul marSrutebisaTvis aseTi 

samanevro SuqniSnebia M8 da M10 SuqniSnebi, romlebisTvisac gaiTvaliswineba avtomaturi Rilakuri M8AKH- M10AKH  

releebi (ix.nax. d1.9); aRsaniSnavia, rom Sesasvleli SuqniSnis Semdeg mdgari pirveli samarSruto (Cvens SemTxvevaSi M6 

SuqniSnisaTvis, ix.nax. d1.1) avtomaturi Rilakuri AKH rele ar gaiTvaliswineba].   
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ZiriTadi marSrutis gamzadebisas sadguris morige zemoqmedebs sawyis da saboloo 

samarSruto Rilakebze, riTac amoqmeddeba aRniSnuli Rilakebis Rilakuri releebi da fiqsirdeba 

gasamzadebeli marSrutis saTave da bolo wertilebi; marSrutis am or wertils Soris 

moTavsebul trasaze SeiZleba arsebobdes ramdenime samanevro rele, romlebidanac SesaZlebelia 

saTanado samanevro marSrutebi da romlebTanac ganTavsebulia samarSruto Rilakebi; maT 

pirobiTad saSualedo samarSruto Rilakebi vuwodoT. 
ZiriTadi marSrutis gamzadebisas ar xdeba saSualedo samarSruto Rilakebze zemoqmedeba, 

magram miuxedavad amisa aucilebelia maTi Rilakuri (AKH) releeebis amoqmedeba. swored aseT 

pirobebSi saSualedo Rilakebis Rilakuri releebis amoqmedebaa avtomaturi Rilakuri releebis 
daniSnuleba. avtomatur Rilakur releebad gamoiyeneba РЭЛ1-6,8 tipis releebi da isini  

ganTavsebulia saTanado samanevro SuqniSnebis tipur funqcionalur kvanZebSi (magaliTad, ixileT 

nax. d1.9). 
avtomaturi Rilakuri releebis sqema aigeba topologiurad (sadguris sqematuri gegmis 

mixedviT) da warmoqmnis marSrutuli akrefis meore wreds (nax.d1.6 – d1.10). 
ZiriTadi marSrutebis mosamzadeblad avtomaturi Rilakuri releebi aewyoba Sewyvilebuli 

isrebis tipur funqcionalur kvanZebSi ganTavsebul kuTxuri УК releTa kontaqtebiT (magaliTad, 

ixileT nax.d1.7). 
avtomatur Rilakur releTa sqemas kveba marSrutis saTavis mxridan miewodeba Rilakuri da 

gameorebis sawinaRo releTa frontuli kontaqtebiT, xolo marSrutis bolo wertilidan – 

Rilakuri da damxmare saboloo reles frontuli kontaqtebiT. amis Sedegad amoqmeddeba 

ZiriTadi marSrutis trasaze arsebuli saSualedo (Tanagzadi da Semxvedri) samanevro 

SuqniSnebis avtomaturi Rilakuri releebi. 

 avtomaturi Rilakuri releebis frontuli kontaqtebis daxmarebiT mimarTulebis saTanado 

salteebi aamoqmedebs: 

 samanevro marSrutis gamzadebisas Tanagzadi samanevro SuqniSnebisaTvis – gameorebis 
sawinaRo МП da damxmare saboloo ВКМ reles; 

 samanevro marSrutis gamzadebisas Semxvedri samanevro SuqniSnebisaTvis – damxmare 
saSualedo ВП reles; 

 samatareblo marSrutis gamzadebisas Tanagzadi da Semxvedri samanevro SuqniSnebisaTvis –

damxmare saSualedo ВП reles. 
avtomaturi Rilakuri AKH releeebi amoirTveba marSrutis sawyisi da saboloo samarSruto 

Rilakebis Rilakuri releebis frontuli kontaqtebis gaTiSvis Semdeg, e.i. isruli mmarTveli 

ПУ da МУ CarTvis Semdeg. 

dagrovili samatareblo marSrutis dasacavad avtomaturi Rilakuri AKH releebis CarTvis 

wredSi Setanilia AKH reles frontuli kontaqtiT daSuntuli ВП reles kontaqti. wredSi am 

kontaqtis CarTva gamoricxavs МП da ВКМ releebis amoqmedebas dagrovili marSrutis 

gadamkveTi marSrutis gamzadebis mcdelobisas. winaaRmdeg SemTxvevaSi pirveli marSrutis 

dagrovebis dros CarTuli wredi gawydeboda МП da ВКМ releebis zurguli kontaqtebiT; 

oRond srulad ver wydeba dagrovili marSrutis dacvis amocana – variantul Rilakze TiTis 

daWerisas МП da ВКМ releebi CairTveba ara AKH reles kontaqtiT, aramed uSualod 

samarSruto Rilakis kontaqtis mameorebeli K reles kontaqtiT; es ki iwvevs ВП reles 

amorTvas da amovardnas marSrutuli akrefis procesSi. amitom dauSvebelia marSrutis dagroveba 

ukve dagrovebuli marSrutiT. 

marSrutis dayenebisas eleqtruli centralizaciis postis batareis mokleD CarTvis 

gamosaricxavad iseTi marSrutis dayenebisas, romelSic ar Sedis Rilakuri releebi, avtomatur 

Rilakur AKH releTa wredSi CarTulia (39 10%) omi winaRobisa da 10 vati simZlavris mqone 

C5-35B tipis sabalasto winaRobebi; isini, garda zemoTaRniSnulisa, AKH releTa wreds icavs 

gadatvirTvisagan.               

avtomatur Rilakur releTa wredis normaluri muSaobisaTvis masSi CarTuli ar unda iyos 

rvaze meti РЭЛ1-6,8 tipis AKH rele. 

 

d1.3.2.3 isruli mmarTveli, kuTxuri releebis sqema da 

variantuli Rilaki 

marSrutSi Semavali isrebis garkveul (plusovan an minusovan) mdebareobaSi gadayvanis 

brZanebis formirebisaTvis gamoiyeneba isruli mmarTveli releebi. TiToeuli isrisaTvis 

gankuTvnilia plusovan mdebareobaSi gadayvanis brZanebis maformirebeli ПУ da munusovan 

mdebareobaSi gadayvanis brZanebis maformirebeli МУ rele, romelsac win emateba aRniSnuli 

isris nomeri [magaliTad, Cven mier ganxiluli pirobiTi sadguris (ix.nax. d1.1) luw yelSi 
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arsebuli isrebisaTvis gaiTvaliswineba isruli mmarTveli 2/4ПУ, 2/4 МУ; 6/8ПУ, 6/8МУ; 

10ПУ,10МУ; 12ПУ,12МУ releebi, romlebic moTavsebulia isrebis funqcionalur kvanZebSi (ix. 

nax. d1.7, d1.8, d1.12)]. normalurad aRniSnuli releebi udenodaa. romelime isris isruli 

mmarTveli ПУ  reles amoqmedeba niSnavs, rom formirebulia am isris plusovan mdebareobaSi 

gadayvanis brZaneba, xolo misi MУ reles amoqmedeba niSnavs, rom formirebulia am isris 

minusovan mdebareobaSi gadayvanis brZaneba. SemdgomSi aRniSnuli brZaneba unda Seasrulos 

mocemuli isris isruli eleqtroamZravis marTvis sqemam (isrebis individualuri marTvis dros 

isruli mmarTveli releebi ar gamoiyeneba da maT funqciebs asrulebs isrebis marTvis Rilakebi). 

isrul mmarTvel releebad gamoiyeneba РЭЛ1-6,8 tipis releebi.  

isruli mmarTveli releebis kontaqtebi Sesabamisobis sqemis, agreTve damxmare da saboloo 

damxmare releTa sqemebis komutirebisaTvisac gamoiyeneba. 

isruli mmarTveli ПУ, МУ releTa  sqema aigeba topologiurad (sadguris sqematuri gegmis 

mixedviT) da warmoqmnis marSrutuli akrefis mesame wreds (nax. d1.6 – d1.10).  
marSrutis akrefisas isruli mmarTveli ПУ, МУ releTa sruli sqemidan amoirCeva is 

monakveTi, romelic moicavs gasamzadebel marSrutSi Semavali isrebis isrul mmarTvel releebs; 

dazustdeba, ra mdgomareobaSi unda iyos aRniSnuli isrebi da Tu aRmoCnda, rom romelime 

maTgani am mdebareobaSi ar imyofeba, amuSavdeba am isris saTanado isruli mmarTveli (ПУ an МУ) 

rele da moxdeba saTanado mdebareobaSi isris gadayvanis brZanebis formireba.  

isruli mmarTveli releTa kontaqtebi isruli eleqtroamZravis marTvis sqemis mmarTveli 

wredis amuSavebis wredis neitraluri HПC relesTan imgvaradaa mierTebuli, rom marTvidan 

isris amorTvis dros (eleqtroamZravis marTvis wredSi OCB rele udenodaa) gamoiricxeba 

marSrutuli akrefis zemoqmedeba isruli eleqtroamZravis marTvis sqemaze.  

isrul mmarTvel releebis sqemaSi kveba miewodeba gameorebis sawinaRo da damxmare releTa 

frontuli kontaqtebiT: 

 marSrutis dasawyisisa da bolos mxridan an 

 marSrutebis elementebis kvanZebis sazRvrebidan, Tu marSrutis trasaze arsebobs Tanagzadi 

an Semxvedri SuqniSnebi. 

isruli mmarTveli ПУ, МУ releebis gadatvirTvis gamosaricxad mesame weredSi Setanilia 10 
vati simZlavris mqone C5-35B tipis sabalasto winaRobebi, romlebic marSrutis elementebis 

sazRvrebzea dayenebuli. 

marSrutebis dagrovebis armqone marSrutuli akrefis dros isruli mmarTveli ПУ, МУ 

releebis sqemaSi Setanilia Camketi releebis frontuli kontaqtebi. amiT gamoiricxeba Caketili 

seqciebis monawileobiT marSrutebis dagroveba. marSrutebis dagrovebis mqone marSrutuli 

akrefis dros isruli mmarTveli ПУ, МУ releebis sqemaSi Camketi releebis kontaqtebi ar 

Seitaneba.  

isruli mmarTveli ПУ, МУ releebis sqema amoirTveba marSrutis Caketvisas (marSrutebis 

dagrovebis armqone marSrutuli akrefa) an SuqniSnis gaRebisas (marSrutebis dagrovebis mqone 

marSrutuli akrefa). 

РЭЛ2-2400 tipis kuTxuri sakomutacio УК releebi gankuTvnilia ZiriTadi marSrutebisaTvis 

avtomaturi Rilakuri releebis asawyobad da isruli mmarTveli releebis sqemebis asagebad. 

kuTxuri УК releebi gaiTvaliswineba Sewyvilebuli isrebis TiToeuli isrisaTvis da mis 

aRniSvnas win emateba am isris nomeri; Cvens naxazebze УК rele gaTvaliswinebulia Sewyvilebuli 

2/4 isris me-4 isrisaTvis (ix. 4УК rele d1.7 naxazze). kuTxuri УК releebi CairTveba 

marSrutis elementebis saTavisa da bolos Rilakuri releebis frontuli kontaqtebiT.   D  

kuTxuri УК releebi kontaqtebi mTeli yelisaTvis erTnairtipurad CairTveba marSrutuli 

akrefis meore da mesame wredebis isruli gadasasvlelebis maxvil kuTxeebSi gadasarbenis 
mxridan an sadguris centris mxridan; es saSualebas gvaZlevs ZiriTadi marSrutebi gamzaddes 

gadasasvlelebis (Sewyvilebuli isrebis) minusovani mdebareobis mixedviT.  

Rilakuri KH releebis amoqmedebisas  erTdroulad CairTveba mocemuli RilakiT marTuli 

yvela kuTxuri УК rele, magram TviTblokirdeba mxolod is kuTxuri УК releebi, sadac 

amoqmedda minusovani mmarTveli МУ releebi. SemovliTi wredebis gamosaricxad kuTxuri УК 

releebi Rilakuri releebis kontaqtebs miuerTdeba БДШ-20 blokSi arsebuli diodebiT. 

variantuli kontaqtisaTvis gaiTvaliswineba mxolod Rilakuri KH rele, romelic 

amoqmeddeba variantul Rilakze TiTis daWerisas da Semdeg miuerTdeba Rilakuri releebis 

wreds. am reles kontaqtebi CarTavs an ganrTavs  kuTxur releebs. 
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d1.3.2.4 Sesabamisobis sqema 

marSrutis akrefis dros masSi Semavali isrebis saTanado mdebareobaSi gadayvanis brZanebebis  

formirebas axdens saTanado isrul-mmarTveli releebi. aRniSnuli brZanebebi Sesasruleblad ga-

adaecema marSrutSi Semavali isrebis isruli eleqtroamZravebis marTvis sqemebs; es ukanasknelebi 

marSrutSi Semaval isrebs gadaiyvans miRebuli brZanebebiT gaTvaliswinebul mdebareobebSi. 

Amis Semdeg dRis wesrigSi dgeba isrul-mmarTveli releebis moer gacemuli brZanebebis 

Sesrulebis sisworis Semowmebis amocana. am amocanas asrulebs Sesabamisobis sqema; 

 Sesabamisobis sqema agebulia isrul-mmarTveli ПУ, МУ releebisa da isrebis faqtiuri 

mdebareobis makontrolebel ПК, МК releTa (isini Sedian isrebis isruli eleqtroamZravebis 

marTvis sqemebSi) kontaqtebiT da warmoqmnis marSrutuli akrefis meoTxe wreds (nax. d1.6 – 
d1.10). Sesabamisobis sqemis daniSnulebaa Seamowmos Seesabameba Tu ara asakref marSrutSi 

Semavali isrebis faqtiuri mdebareobebi im mdebareobebs, romlebic mocemulia isrul-mmarTveli 

releebis mier formirebul brZanebebSi. 

zemoT aRniSnuli Sesabamisobis dadgenis meqanizmi aseTia: davuSvaT, rom moxda romelime, 

kerZod isari 12-is (ix.nax.d1.1) minusovan mdebareobaSi gadayvanis brZanebis formireba, rac 12МУ 

reles (ix.nax. d1.11) amoqmedebis (misi frontuli kontaqtis SerTvis) tolfasia; Sesabamisobis 

CC sqemaSi mimdevrobiTaa CarTuli 12МУ da 12 МУ releTa frontuli kontaqtebi (ix.nax. d1.11); 
maTi erTdrouli SerTvisas daculi iqneba zemoT aRniSnuli Sesabamisoba da Sesabamisobis sqemis 
es monakveTi ar iqneba gawyvetili.  

 xazi unda gaesvas imas, rom Sesabamisobis sqemiT ar mowmdeba marSrutSi Semavali isrebi 
imyofeba Tu ara swor mdebareobebSi, rac warmoadgens usafrTxod moZraobis pirobas. kerZod, Tu 
isrul mmarTvel wredSi momxdari amovardnis gamo brZanebaSi arasworad iqna romelime isris 

mdebareoba gansazRvruli da es araswori brZaneba sworad Sesrulda, Sesabamisobis sqema 

daaskvnis rom yvelaferi sworadaa. 

Sesabamisobis sqemis amorCeul nawils marSrutis dasawyisSi miuerTdeba sawyisi rele;  

mocemuli sqema CairTveba gameorebis sawinaRo reles frontuli kontaqtiT im SemTxvevaSi, Tu 

SerTulia marSrutis pirveli seqciis samarSruto reles frontuli kontaqti; marSrutis 

bolodan Sesabamisobis sqemas kveba miuerTdeba damxmare saboloo В, ВКМ, ВКП  releTa 

kontaqtebiT.   
damcavi isrebis saWiro mdebareobaSi dayenebamde an ugabarito izolirebuli seqciebis 

ganTavisuflebamde marSrutSi isrebis Caketvis gamosaricxavad Sesabamisobis sqemaSi CarTulia ВЗ 

reles kontaqti. dagrovebul marSrutSi sawyisi reles aradroulad amoqmedebis gamosaricxavad 

Sesabamisobis sqemaSi CairTveba Camket da gamomricxav releTa frontuli kontaqtebi. 

 

 

d1.3.2.5 gameorebis sawinaRo releTa sqemebi 

 

gameorebis sawinaRo releebi gankuTvnilia amkrefi jgufis releTa sqemebSi gansazRvros 

asakrefi marSrutis dasawyisi da SuqniSnis avtomaturi (sadguris morigis Caurevlad) gaReba 

raime mizeziT misi daxurvis Semdeg.  

samanevro SuqniSnebis funqcionalur tipur kvanZebSi gamoiyeneba gameorebis sawinaRo МП 

releebi, romelTa dasaxelebas emateba aRniSnul releTa literebi [magaliTad: M4, M6, M8, M10, 

M14  SuqniSnebis kvanZebSi Sesabamisad M4МП (nax.d1.6), M6МП (nax.d1.8), M8МП da M10МП (nax. 
d1.9), M14МП (nax.d1.10) releebi]; aRniSnul releebad gamoiyeneba РЭЛ1М-600 tipis releebi; 

isini amoqmeddeba ВПМ salteSi warmoSobili xanmokle impulsisagan; rogorc d1.4 naxazidan 
Cans, aRniSnul salteSi impulsi warmoiSveba mas Semdeg, rac Semowmebuli iqneba pirvel 

samarSruto Rilakze TiTis daWera (1C reles frontuli kontaqtiT) da dadgenili iqneba 

marSrutis kategoria (M reles frontuli kontaqtiT).          

gasasvleli SuqniSnebis funqcionalur tipur kvanZebSi gamoiyeneba gameorebis sawinaRo saerTo 

OП releebi (РЭЛ1М-600), romelTa dasaxelebas emateba aRniSnul releTa literebi; magaliTad 

H4  SuqniSnis kvanZSi - H4OП rele (nax. d1.10). isini gansazRvravs rogorc samatareblo, aseve 

samanevro marSrutebis dasawyiss; marSrutis kategoria ganisazRvreba damxmare samatareblo ПВ 

(H4  SuqniSnisTvis, rogorc d1.10 naxazidan  Cans, H4ПВ) reles daxmarebiT, romelic mxolod 

samatareblo marSrutebis gamzadebis dros CairTveba. OП rele amoqmeddeba xanmokle impulsiT, 

romelic, rogorc d1.1 naxazidan Cans, ВПМ salteSi warmoiSveba mas Semdeg, rac Semowmdeba 

gasamzadebeli marSrutis pirvel samarSruto Rilakze TiTis daWera (1C reles frontuli 

kontaqtiT) da dafiqsirdeba marSrutis nebismieri kategoria (paralelurad CarTuli M da П 

releTa frontuli kontaqtebiT).           
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Sesasvleli SuqniSnebis funqcionalur tipur kvanZebSi gamoiyeneba gameorebis sawinaRo saerTo 

ПП releebi (РЭЛ1М-600), romelTa dasaxelebas emateba aRniSnuli releTa literebi; 

magaliTad Ч  SuqniSnis kvanZSi - ЧПП rele (nax. d1.6). isini gansazRvraven samatareblo 

marSrutebis dasawyiss da CairTveba OП releebis analogiurad.  

Tanagzadi SuqniSnebis kvanZebSi gameorebis sawinaRo releebi CairTveba avtomaturi Rilakuri 

releebis frontuli kontaqtebiTa da mimarTulebis Sesabamisi saltiT. samarSruto Rilakidan 

TiTis aRebis Semdeg gameorebis sawinaRo rele TviTblokirdeba Rilakis kontaqtis mameorebeli 

reles da sasignalo reles zurguli kontaqtebis Semcveli wrediT.  

gameorebis sawinaRo releTa frontuli kontaqtebiT: 

 TviTblokirebis wreds miuerTdeba Rilakuri KH rele; 

 kveba miewodeba avtomaturi Rilakuri AKH releebis, isruli mmarTveli ПУ, МУ releebis, 

damxmare saSualedo ВП, ВКМ releebis TviTblokirebisa da sasignalo reles sqemebs; 

 Sesabamisobis sqemas uerTdeba sawyisi reles gragnili; 

 tabloze CairTveba SuqniSnis mameoreblis indikacia (acimcimdeba mwvane linziani naTura). 

samanevro signalebis sqemebSi МП rele ОТ reledan ganrTavs kvebis batareis minusovan M 

poluss; es aucilebelia Suntis dadebisa da aRebis Sedegad daxuruli SuqniSnis xelmeored 

gaRebis SemTxvevaSi gauqmebis reles amosarTvelad. 

marSrutis dasaxvisas gameorebis sawinaRo rele amoirTveba dasasaxi marSrutis sasignalo 

reles zurguli kontaqtiT. 

pultze daumTavrebeli moqmedebis an dagrovili marSrutebis gauqmeba, rogorc zemoT gvqonda 

aRniSnuli, SeiZleba Semdegi ori gziT (ix.nax.d1.1): 
1. normalizaciis jgufur H Rilakze TiTis daWeriT;  

2. gauqmebis jgufur ОГ Rilakze TiTis daWeriT. 

pirvel SemTxvevaSi amoirTveba НГ rele, romelic frontuli kontaqtiT ganrTavs kvebis 

МГН poluss (ix.nax.d1.2). amis gamo kvebas dakargavs gameorebis sawinaRo yvela МП, ПП relesa 

da samanevro marSrutebSi arsebuli OП reles TviTblokirebis wredebi, e.i. mTlianad gauqmdeba 

sadguris marSrutuli akrefa; samatareblo marSrutebSi OП releTa gragnilebs МГН polusi 

ar miewodeba, magram aRniSnuli polusi miewodeba ПВ reles TviTblokirebis wreds, romelic 

amoirTveba H Rilakze TiTis daWeris dros. ПВ reles kontaqti CarTulia OП reles 

TviTblokirebis wredSi, amitom amoirTveba gameorebis sawinaRo rele. 

Tu dayenebulia marSruti, romlis signali drois SeyovnebiT gaiReba (magaliTad, 

gadasasvlelis arsebobis gamo), maSin ar SeiZleba normalizaciis H RilakiT sawyis 

mdgomareobaSi jgufuri kompleqtis moyvana, radgan H Rilakze TiTis daWeris dros amoirTveba 

am marSrutis gameorebis sawinaRo rele da signali ar gaiReba (SuqniSnis xelmeored gasaRebad 

saWiro gaxdeba xelaxla iqnas dayenebuli marSrutis kategoria da TiTi iqnes daWerili sawyis 

samarSruto Rilakze). 

aseT SemTxvevebSi jgufuri kompleqtis Camosayrelad saWiroa TiTi davaWiroT gauqmebis 

jgufur ОГ Rilaksa da sawyis samarSruto Rilaks. am SemTxvevaSi K reles kontaqtiT 

gameorebis sawinaRo reles gragnili miuerTdeba ПГ saltes (ix. nax.d1.2), romlidanac kvebis 

batareiis dadebiTi П polusi gamorTulia ОГ reles frontuli kontaqtiT.             

   
d1.3.2.6 damxmare saboloo da saSualedo             

      releTa sqemebi 

damxmare saboloo В, ПВ, ВКМ, ВКП releebi (yvela maTganis tipia  РЭЛ1-1600) gamoiyeneba 

asakrefi marSrutis bolos gansasazRvravad da marSrutuli akrefis wredebis komutirebisaTvis.  

Sesasvleli da gasasvleli SuqniSnebis, agreTve im liandagebidan samanevro gadaadgilebis 

nebadamrTveli samanevro SuqniSnebis tipuri funqcionuri kvanZebis sqemebSi, romlebzedac 

matarebelTa miRebaa gaTvaliswinebuli, arsebobs damxmare saboloo В, ПВ releebi, romelTa 

dasaxelebas emateba am SuqniSnebis saxelwodebebi [Cven mier ganxiluli marSrutis SemTxvevaSi 

Sesasvleli Ч SuqniSnis kvanZSi arsebobs ЧВ da  ЧПВ releebi (ix.nax.d1.6), 2l liandagidan 

samanevro gadaadgilebis nebadamrTvel M14 SuqniSnis kvanZSi gvaqvs M14В da  M14ПВ releebi 

(ix.nax. d1.10), gasasvleli H4 SuqniSnis kvanZSi arsebobs H4В da  H4ПВ releebi (ix.nax.d1.6)].        
 samanevro marSrutebSi saboloos warmoadgens В rele xolo samatareblo marSrutebSi - 

ПВ rele; damxmare saboloo releebi kvebas iRebs Rilakur releTa frontuli kontaqtiT 

mimarTulebis Sesabamis saltedan.  

saSualedo Tanagzadi samanevro SuqniSnis, agreTve Cixidan samanevro gadaadgilebis 
nebadamrTveli SuqniSnebis tipuri funqcionuri kvanZebis sqemebSi gamoiyeneba damxmare saboloo 

BKM rele, romlis dasaxelebas win emateba am SuqniSnis saxelwodeba [magaliTad, M6 SuqniSnis 
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kvanZSi gvaqvs M6BKM rele (ix.nax.d1.8), M8 da M10 SuqniSnebis kvanZebSi - M8BKM da M10BKM 

releebi (ix.nax.d1.9), xolo M12 SuqniSnis kvanZSi - M12BKM rele (ix.nax.d1.11)].        
saSualedo Tanagzadi samanevro SuqniSnis tipuri funqcionuri kvanZebis sqemebSi BKM relem 

garda zemoTaRniSnuli wredisa, kveba saTanado avtomaturi Rilakuri AKH reles frontuli 

kontaqtiT SeiZleba Semxvedri mimarTulebis saltidanac miiRos.   

 Cixidan samanevro marSrutis gamzadebisas (ix. M6 SuqniSani d1.8 naxazze) BKM rele 

Rilakuri KH reles kontaqtiT kvebas iRebs Semxvedri mimarTulebis saltedan.  analogurad 

CairTveba im liandagidan gasasvleli SuqniSnis tipur kvanZSi arsebuli ВКМ da ВКП releebi, 

romelzedac isaria mirTuli. 

uisro saliandago ubnidan samanevro gadaadgilebis nebadamrTveli samanevro SuqniSnebisaTvis 

BKM releebs asamoqmedeblad salteebi miuerTdeba damxmare saSualedo ВП reles zurguli 

kontaqtebiT; es gamoricxavs BKM reles amoqmedebas liandagis ubanze samanevro marSrutis 

dagrovebis dros, Tu ukve dagrovebulia sapirispiro mimarTulebis samanevro marSruti.  

amoqmedebis Semdeg В, ПВ, ВКМ, ВКП releebi sakuTari kontaqtebiT miuerTdeba 

TviTblokirebis (ВП, ВКМ) wreds marSrutis Caketvamde (marSrutuli akrefa marSrutebis 

daugroveblad) an SuqniSnis gaRebamde (marSrutuli akrefa marSrutebis dagrovebiT). ВП,  ВКМ 

releebis wredi sadguris sqemis mixedviT aigeba da warmoadgens marSrutuli akrefis mexuTe 
wreds.  

damxmare releebiT xdeba:  

 TviTblokirebis wredebTan  Rilakur KH releTa gragnilebis mierTeba; 

 avtomaturi Rilakuri releebis, isruli mmarTveli releebis wredebsa da Sesabamisobis 

sqemaSi kvebis miwodeba; 

 Semsrulebeli jgufis saboloo-samanevro KM releebis CarTva (Cixidan samanevro 

gadaadgilebis SuqniSnis sqemaSi BKM rele CarTavs saboloo-samanevro reles funqciis 

Semsrulebel OT reles; gasworze dayenebuli ori samanevro SuqniSnidan erT-erT SuqniSnamde 

samanevro marSrutis gamzadebisas BKM rele CarTavs Semxvedri signalis KM reles; es 

ganpirobebulia Semsrulebeli jgufis sqemebis agebis TaviseburebebiT); 

 tabloze indikaciis CarTva (samarSruto RilakebTan arsebul SuqujredebSi uwyvetad 

aanTebs mwvane linzian naTurebs). 

damxmare saSualedo ВП (РЭЛ1-1600) releebi ganTavsdebia sadguris yelSi arsebuli samanevro 

SuqniSnebis tipur sqemur kvanZebSi; isini AKH da KH releTa kontaqtebiT CairTveba: 

 samanevro marSrutis trasaze arsebuli Semxvedri samanevro SuqniSnebis tipur sqemur 

kvanZebSi; 

 samatareblo marSrutebis SemTxvevaSi – Tanagzadi da Semxvedri mimarTulebis samanevro 

SuqniSnebis tipur sqemur kvanZebSi. 

aRniSnuli releebis dasaxelebebs win emateba im samanevro SuqniSnebis dasaxelebebi, romelTa 

tipur sqemur kvanZebSia isini moTavsebuli. 

ВП releebis saSualebiT: 

 Rilakuri KH releebis gragnilebi miuerTdeba TviTblokirebis wredebs; 

 kveba miewodeba avtomaturi Rilakuri AKH releebisa da isruli mmarTveli  ПУ,МУ 

releebis wredebs; 

 tabloze CairTveba indikacia (samarSruto RilakebTan arsebul SuqujredebSi uwyvetad 

ainTeba mwvane feris linziain naTurebi).  

 

d1.4. marSrutuli akrefis releTa sqemebis  muSaoba 

 

marSrutis akrefis zogadi algoriTmi aseTia: 
konkretuli, magaliTad, samatareblo kategoriis marSrutis Rilakze TiTis daWeris (П an М 

reles amoqmedebis, sadac М warmoadgens 1Б da 2Б releTa jgufur mameorebels) Semdeg 

amoqmeddeba da TviTblokirdeba mimarTulebis salteebSi kvebis miwodebis xangrZlivobis 
SemzRudavi (2ОС, 2ОС1, 2ОСД, 2ОС1Д) releebi (ix.nax.d1.1).  

Semdeg TiTs vaWerT sawyis samarSruto Rilaks; amoqmeddeba 1С rele da kveba gaCndeba ВПП 

salteSi, romelic aamoqmedebs gameorebis sawinaRo ОП reles (gameorebis sawinaRo releebi 

moTavsebulia SuqniSnis tipur funqcionalur kvanZebSi). Semsrulebel jgufSi amoqmeddeba KCM 

rele (naxazze igi naCvenebi ar aris). samarSruto Rilakis kontaqtis mameorebeli reles 

kontaqtiT CairTveba SuqniSnis tipur funqcionalur kvanZSi arsebuli Rilakuri rele, romelic 

kvebis batareis minusovan M poluss miuerTebs mimarTulebis ВН an ВЧ saltes (ixileT 

SuqniSnebis tipuri sqemuri kvanZebi d1.6, d1.8, d1.9, d1.10 da d1.11 naxazebze). CairTveba 
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mimarTulebis Н an Ч rele  (ix.nax. d1.1) da sawyisi samarSruto Rilakidan TiTis aSvebis Semdeg 
amoirTveba 1С rele (misi gamoyeneba SeiZleba pirvel samarSruto Rilakze TiTis daWeraTa 

raodenobis dasaTvlelad).  

saboloo samarSruto Rilakze TiTis daWerisas CairTveba 2С rele da aRniSnuli reles 

ukumameorebeli 2OС reles amorTvamde (am ukanasknels gaaCnia Seyovneba Ruzas Camovardnaze) 

Zabva xanmokled miewodeba mimarTulebis saltes (Zabvis modebis xangrZlivobas gansazRvravs 2OС 

reles Seyovnebis xangrZlivoba). am drois ganmavlobaSi amoqmeddeba SuqniSnis tipur sqemur 

kvanZebSi moTavsebuli Ddamxmare saboloo B rele, SeirTveba avtomaturi RilakuriAKH releTa 
sqema (aRniSnuli releebi aamoqmedebs saSualedo samarSruto Rilakebis Rilakur releebs), 

amoqmeddeba jer saSualedo BП rele xolo Semdeg isruli-mmarTveli ПУ, МУ releebi. daiwyeba 

marSrutSi Semavali isrebis gadayvana ПУ, МУ releebis mier formirebuli brZanebebis 

Sesabamisad; gadayvanis procesis damTavrebis Semdeg warmoiqmneba Sesabamisobis sqema, romelic 

mierTebulia Semsrulebeli jgufis sawyis relesTan.   

zemoT moyvanil zogad algoriTmze dayrdnobiT ganvixiloT ori kerZo magaliTi. 
 

magaliTi d1.1.  luwi mxridan avkrifoT 2l liandagze miRebis samatareblo marSruti (ix. nax. 
d1.3). 

gansaxilvel magaliTSi dasmuli amocanis gadasawyvetad saWiroa Sesruldes Semdegi operaciebi: 

1. marTvis pult-tabloze TiTi davaWiroT marSrutis kategoriis (e.i. samatareblo marSrutis) 

ganmsazRvrel П  Rilaks (ix.nax.d1.1); am dros jer amoqmeddeba da Semdeg mimarTulebis reles amoqmedebamde 

blokirdeba П, П1 releebi;  

2. mwvane feris SuqiT acimcimdeba gasamzadebeli marSrutis mimarTulebisa da kategoriis ganmsazRvreli 

isrisebri indikatorebi (d1.1 naxazis marjvena zeda kuTxe); 
3. П reles frontuli kontaqtiT jer CairTveba 2ОСД rele, xolo Semdeg amoqmeddeba 2ОС, 2ОС1Д, 

2ОС1 releebi (ix.nax d1.1);  
4. 2ОС1 rele frontuli kontaqtiT CasarTvelad moamzadebs mimarTulebis salteebs (ix.nax. d1.5);  
5. TiTi davaWiroT Ч SuqniSnis mameorebelTan arsebul sawyis samarSruto Ч Rilaks (ix.nax.d1.6); 

CairTveba Rilakis kontaqtis mameorebeli ЧK rele, romlis frontuli kontaqtiT kvebas miiRebs Rilakuri 

ЧKH rele;  

6. ЧK reles frontuli kontaqtiT 1C saltes miuerTdeba kvebis batareis minusovani M polusi da es 

ukanaskneli aamoqmedebs 1C reles (ix.nax.d1.1);  
7. 1C reles frontuli kontaqtebiT mzaddeba mimarTulebis reles amoqmedebis wredi da xanmokled 

(kerZod, Ruzis Camovardnaze Seyovnebis mqone 1C reles ukumameorebeli 1OC reles udenod darCenemde, nax. 
d1.5) BПП saltes miuerTdeba kvebis batareiis plusovani П polusi; 

8. BПП salte aamoqmedebs gameorebis sawinaRo ЧПП reles (ix.nax. d1.6);  
9. tabloze arsebul Ч SuqniSnis mameorebelTan cimcims daiwyebs mwvane Suqujredi; ЧПП reles 

frontuli kontaqtebi kvebas miawodebs marSrutuli akrefis wredebs, agreTve Semsrulebeli jgufis 

sqemebSi aamoqmedebs KCM  reles; 

10. Rilakuri ЧKH (ix.nax. d1.6) rele blokirdeba sakuTari frontuli kontaqtisa da gasamzadebeli 

marSrutis trasaze arsebuli isrebis isrul-mmarTveli releebis zurguli kontaqtebiT; garda amisa, igi 

kvebis batareis minusovan M poluss miaerTebs BЧ saltes. am ukanaskneliT amoqmeddeba luwi mimarTulebis 

releTa Ч, Ч1 kompleqti (ix.nax. d1.1);  
11. Caqreba kenti mimarTulebis marSrutis akrefis maCvenebeli da uwyveti mwvane SuqiT gaSuqdeba luwi 

mimarTulebis marSrutis akrefis maCvenebeli isriseburi indikatori (d1.1 naxazis marjvena zeda kuTxe); 
12. amoqmeddeba mimarTulebis reles amoqmedebis makontrolebeli ВПМ  rele; mzaddeba mimarTulebis 

saltisa da 2СД reles amoqmedebis wredebi; 

13. sawyisi samarSruto Rilakidan TiTis aSvebis Semdeg amoirTveba ЧK rele,  minusovani M polusi 

moixsneba 1C saltidan; amoirTveba 1C (nax. d1.1);  CairTveba 1OC rele (nax. d1.2) ; ЧПП reles (ix.nax.1 
d16) miuerTdeba TviTblokirebis wredi;   

14. marTvis pult-tabloze TiTs vaWerT M14 SuqniSanTan arsebul saboloo samarSruto  Rilaks; 
amoqmeddeba am Rilakis kontaqtis mameorebeli M14K da  Rilakuri M14KH releebi (ix.nax. d1.10);  

15. M14K reles kontaqtiT kveba xelaxla miewodeba 1C saltes (ix.nax. d1.10), romlidanac adre 

momzadebuli wrediT amoqmeddeba 2CД rele (ix.nax. d1.1); 
16. 2CД reles frontuli kontaqtiT amoqmeddeba 2C rele, ris Semdegac amoirTveba 2OCД, 2OC, 2OC1Д, 

2OC1 releTa kaskadi (ix.nax. d1.1; 2OC1 reles amorTvamde  kveba miewodeba mimarTulebis salteebs;  
17. M14 SuqniSnis tipur funqcionalur kvanZSi mimarTulebis Ч salte M14KH RilakiT miuerTdeba 

M14ВП reles; 

18. M14ВП reles frontuli kontaqti bolodan Sekravs avtomaturi Rilakuri releebis wreds (nax. 
d1.10), romelic marSrutis Tavidan Sekrulia gameorebis sawinaRo ЧПП reles frontuli kontaqtiT. 

aRniSnuli wredi Seicavs marSrutis trasaze mdebare saSualedo M8 da M10 SuqniSnebis tipur kvanZebSi 

arsebul M8BП da M10BП releTa zurgul kontaqtebs; amoqmeddeba Rilakuri М8АКН, М10АКН releebi, 

romlebic aamoqedebs am SuqniSnebTan mdebare samarSruto Rilakebis Rilakur releebs (samanevro M8 

SuqniSnis mameorebelTan arsebuli Suqujredi mwvane feriT daiwyebs cimcims). 
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19. gasamzadebeli marsrutis trasaze arsebuli isrebis isruli mmarTveli (kerZod, 4ПУ,     6ПУ, 10ПУ) 

releebi  (maTi wredi marSrutis sawyisi mxridan Sekrulia ЧПП reles, xolo marSrutis bolo mxridan - 

M14ПВ reles kontaqtiT);  

20. saboloo samarSruto Rilakidan TiTis aSvebis Semdeg kveba moixsneba 1C saltidan; ЧКН reles 

ganrTuli frontuli kontaqti kvebas gamorTavs ВЧ saltidan (ix.nax. d1.1);  
21. amoirTveba: mimarTulebis rele; 2CД, 2C, ВПМ releebi; marSrutis kategoriis П, П1 rele. saposto 

kompleqti sawyis mdgomareobaSi aRmoCndeba dabrunebuli; 

22 Sesabamisobis sqemiT amoqmeddeba sawyisi ЧН, ЧН1 releTa kompleqti (ix. nax. 12.6); 
23. Sesasvleli SuqniSnis gaRebis Semdeg amoirTveba ЧПП rele; Caqreba Ч SuqniSnis mameorebelTan 

mocimcime Suqujredi;  amoirTveba 4ПУ, 6ПУ, 10ПУ, 14ПУ releebi da M14ПВ rele (Caqreba M14 SuqniSnis 

mameorebelTan Suqujredi); amkrefi jgufis sqemebi sawyis mdgomareobaSi aRmoCndeba dabrunebuli.  

 

magaliTi d1.2. luwi mxridan avkrifoT samanevro marSruti M4 SuqniSnidan 4l liandagze (ix. nax. 
d1.3). 

upirveles yovlisa TiTi unda davaWiroT marSrutis kategoriis (e.i. samanevro marSrutis) ganmsazRvrel 

M Rilakze (ix. nax. d1.1); amoqmeddeba 1Б rele, romelic blokirdeba mimarTulebis reles amorTvamde. 

gasamzadebeli marSrutis mimarTulebis maCvenebeli isrisebri indikatorebi (d1.1 naxazis marjvena zeda 

kuTxe) TeTri feris SuqiT  acimcimdeba; 1Б rele CarTavs jer 2ОСД reles, xolo Semdeg amoqmeddeba 

2ОС,  2ОС1Д,  2ОС1 releebi ix. nax. 12.1); CasarTvelad momzaddeba mimarTulebis (ВЧ, ВН) salteebi. 

Semdeg TiTs vaWerT M4 SuqniSanTan arsebul sawyis samarSruto M4 Rilaks, ris Sedagadac amoqmeddeba 

M4K, M4KH releebi da 1C saltes miuerTdeba kvebis batareiis minusovani M polusi (ix. nax. d1.6). 
amoqmeddeba 1C rele, momzaddeba mimarTulebis reles CarTvis wredi da xanmokled (Ruzas CamoSvebaze 

Seyovnebis mqone 1OC reles amorTvamde) ВПП, ВПМ salteebs miuerTdeba kvebis batareiis plusovani П 

polusi (ix.nax. d1.1); ВПМ saltiT amoqmeddeba gameorebis sawinaRo M4MП rele (ix. nax. d1.6). tabloze 

arsebul M4 SuqniSnis mameorebelTan acimcimdeba mwvane Suqujredi.  

gameorebis sawinaRo M4MП reles frontuli kontaqtebi kvebas miawvdis marSrutuli akrefis wredebs. 

Rilakuri M4KH reles blokireba moxdeba sakuTari frontuli kontaqtiTa da 4ПУ, 6ПУ, 10ПУ, 14ПУ 

releTa zurguli kontaqtebiT. 

kveba miewodeba ВЧ saltes, romlidanac amoqmeddeba Ч, Ч1, ВПМ (ix. nax. d1.1) releebi; gasamzadebeli 

marSrutis luwi mimarTulebis maCvenebeli indikatoruli isari uwyveti TeTri feriT daiwyebs naTebas, 

xolo luwi mimarTulebis maCvenebeli indikatoruli isari Caqreba (d1.1 naxazis  marjvena zeda kuTxe).  
sawyisi samarSruto Rilakidan TiTis aRebisas amoirTveba M4K rele (ix. nax. d1.6), kvebis batareis 

minusovani polusi moixsneba (ix. nax. d1.6), kvebas dakargavs ) ВПП, ВПМ salteebi (ix.nax. d1.1); 
gameorebis sawinaRo M4MП rele (ix. nax. d1.6) gadava sasignalo M4C reles zurguli kontaqtis Semcvel  

TviTblokirebis wredze (ix. nax. d1.6). 
 amis Semdeg TiTi unda davaWiroT gasasvlel H4 SuqniSanTan arsebul saboloo samarSruto H4 

Rilaks, ris Sedegadac amoqmeddeba H4K da H4KH releebi da kveba xelaxla miewodeba 1C saltes (ix. nax. 
d1.10); saposto kompleqtSi (ix. nax. d1.1) CairTveba 2CД, 2С releebi, ris Semdegac amoirTveba 2OCД, 2OC, 

2OC1Д, 2OC1 releTa kaskadi; 

kveba miewodeba mimarTulebis salteebs. Ч, ЧМ salteebidan kvebas miiRebs damxmare saboloo H4B rele 

(ix. nax. d1.10), romelic marSrutuli akrefis wreds Sekravs marSrutis bolo mxridan da gasamzadebeli 

marSrutis mimarTulebis maCvenebel isrul indikatorze TeTri feris cimcima naTebas Secvlis amave feris 

uwyveti naTebiT (ix.nax. d1.1). amoqmeddeba saboloo samanevro H1KM rele (ix. nax. d1.10), riTac 

dafiqsirdeba gasamzadebeli samanevro marSrutis bolo wertili.  

aRsaniSnavia, rom jer dafiqsirdeba gasamzadebeli marSrutis bolo wertili (e.i. amoqmeddeba saboloo 
samanevro H1KM rele) da mxolod amis Semdeg – marSrutis dasawyisi (e.i. amoqmeddeba sawyisi samanevro 
rele); es imisaTvisaa saWiro, rom gamoiricxos samanevro marSrutis gamzadeba im kvanZis iqiT, sadac 

aRniSnuli marSruti mTavrdeba.  

warmoiSveba M8AKH reles amoqmedebis wredi, romlis CarTvis Semdeg amoqmeddeba M8BKM da M8MП 

releebi (ix. nax. d1.9) (mzaddeba Sedgenili marSruti, romelSic M8 warmoadgens saSualedo Tanagzad 

SuqniSans; samanevro M8 SuqniSnis mameorebelTan arsebuli Suqujredi mwvane feriT daiwyebs cimcims). 

amoirTveba 4МП,14МП releebi; Caqreba M4 da M14 SuqniSnebis mameoreblebTan mocimcime mwvane Suqi,  

Semdeg M4 SuqniSnidan  M8 SuqniSnamde da M8 SuqniSnidan 4l liandagamde  CairTveba isruli mmarTveli 

2/4ПУ, 6/8 ПУ, 10 ПУ da 14MУ releebi. damxmare H4B da  M8KH releebi blokirdeba ВП, ВКМ wrediT; 

amoirTveba Rilakuri H4KH, M4KH releebi da TavianTi kontaqtebiT gawyveten avtomatur Rilakuri AKH 

releTa wreds. amoirTveba M8AKH rele, xolo M8MП rele blokirdeba sasignalo reles zurguli 

kontaqtis Semcveli wrediT. 

saboloo samarSruto Rilakidan TiTis aSvebis Semdeg kveba moixsneba 1С, ВЧ salteebidan; amoirTveba: 

2СД, 2С releebi, mimarTulebis rele, marSrutis kategoriis rele; Caqreba mimarTulebis maCvenebeli 

isriseburi indikatori. sawyis mdgomareobaSi brundeba saposto kompleqsi. Sesabamisobis wredebiT CairTveba 

sawyisi M4H da M14H releebi. 

M4 da M8 SuqniSnebis gaRebiT feris naTurebi, isrebis sqemur kvanZebSi amoirTveba isruli mmarTveli 

releebi. gawydeba damxmare releebis blokirebis wredi, rac amorTavs H4B (Caqreba H4 SuqniSnis 

mameorebelTan arsebuli Suqujredi) da M8BKM releebs. amkrefi jgufi brundeba sawyis mdgomareobaSi.  
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nax. d1.15. marSrutuli akrefis 

algoriTmis blok-sqema 

          funqcionaluri blok-sqema 

ki 

 

  

47. ВН,ВЧ  saltedan 

K  kvebis ganrTva  

 

  

ara 

 

  

ara 

 

  

 51.marSrutis dayeneba  

 

 

  52. signalis gaReba  

 

  
53.gameorebis sawina- 

 Ro da damxmare re- 

   leebis amorTva  

 

  

54. dasasruli  

 

  

31. 2ОСД-2)С1  rel- 

eTa kaskadis amorTva 

 

  
32. ВП,ВК,ВКМ rel- 

 eTa  C a r T v a 

 

  
33. АКН(i÷j) releeb- 

  is  C a r T v a  

 

  

34. marSrutis trasa- 

  ze ВП an МП,ВКМ 
      releebis CarTva  

 

  35. marSrutis trasa- 

  ze ПУ da  МУ rele- 

      ebis C a r T v a  
 

  
36. ВП,ВКМ releebis 

 b l o k i r e b a  

 

  

37. 800 wami 

  amoiwura  

     ? 

 

       
 

  

38. mimarTulebis sal- 

  Etebis  amorTva  

 

  
39. (i÷j) isrebis gad- 

       ayvana   

 

  

40. КН(i) releebis  

  a m o r T v a   
 

  

45.bolo Rilakia 

        ?  

 

  

46. j:=j+1;   i = j 

 

  

48. mimarTulebis re- 

 L  leebis amorTva 

 

  
49. Sesabamisobis  

sqemis S e r T v a 

 

  
50. sawyisi  reles 

   C a r T v a 

 

  

41. samarSruto Rila- 

 kidan TiTis aSveba  

 

  

42. К reles amorTva  

 

  

43. 1С saltedan M 

    polusis ganrTva  

 

  

44. 2СД, 2С releebis 

amorTva; 2ОСД-2ОС1    
releTa  kaskadis 

    C a r T v a  
 

  

26. j  Rilakze daWera 

 

  
27. К,КН releebis 

   C a r T v a 

 

  
28. 1С saltesTan М 
    kvebis mierTeba  
 

  
29. 2СД,2С releebis 

    C a r T v a 
 

  

30.  mimarTulebis sa- 

lteze П polusis mi-  

       erTeba 

24. 1С reles amorT- 

va, 10С reles CarTva 

 

  25. КН, gameorebis sa- 
winaRo da Н(Ч) rele- 

 ebis TviTblokireba   

 

  

19.1ОС reles amorTva 

 

  
20. ВПП,ВПМ salte- 

 ebis g a n r T v a  

 

  
21. sawyis samarSru- 

 to Rilakis aSveba  

 

  
22. K reles amorTva 

 

  
23. ВЧ,ВН salteeb- 

dan М polusis gan- 

      rTva  

 

  

1. d a s a w y i s i 

2.marSrutis katego- 

 riis П,М,2Б  Rila- 

kebze TiTis daWera 

 

  3.marSrutis katego- 

 riis П,М,2Б  rele- 

     ebis CarTva 

 

  4. 2ОСД-2ОС1 rele-       

    ebis CarTva 

 

  5. Ч, Н  isrebis cim-       
   cimis reJimi 

 

  
6. i  = 1;   j = 2 

 

  
7. i Rilakze daWera 

 

  
8. Rilakuri Н, КН re- 
   Lleebis CarTva  

 

  
9. УК reles CarTva  

 

  
 10.   M-is mierTeba  
ВЧ, ВН,1С  salteebTan   
  

 

  
 11. 1С reles CarTva   
  

 

  
12. ВН,ВЧ salteebiT 

Н,Ч releebis CarTva 

  

 

  
13. Ч,Н isrebis uw- 
  yetad gaSuqeba 

  

  

 

  

14. ВПМ  reles CarTva   
  

 

    15. ВПП,ВПМ salteeb- 

  iT П plusis miwodeba

   

  

 

  

  16. 1ОС reles kveb- 

  is g a n r T v a

   

  

 

  

  17. gameorebis sawina- 
  Ro reles CarTva

   

  

 

  
18. 300 wami 

  amoiwura  

     ? 

 

       
 

  

ki 

 

  

ara 

 

  

ki 
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Cven zemoT ganvixileT konkretuli samatareblo da samanevro marSrutis akrefis dros Casatarebeli 

manipulaciebi da amkrefi jgufis releTa funqcionirebis procesi. miRebuli CamonaTvlebi warmoadgens 

bunebrivi salaparako eniT Caweril konkretuli marSrutebis momzadebis algoriTmebs; TvalsaCinoebis 

asamaRleblad da kompaqturobisaTvis am algoriTmebis Casawerad SesaZlebelia funqcionaluri blok-sqemis 
gamoyeneba. 

zogadad marSrutis akrefis funqcionaluri blok-sqema d1.15 naxazzea mocemuli. 
 

d1.5. sistemis Semsrulebeli jgufis releTa sqemebi 

 

eleqtruli centralizaciis Semsrulebel jgufs warmoqmnis sqemebi, romlebic: 

 akontrolebs centralizaciis saliandago elementebis mdgomareobas; 

 axdens marSrutebis Caketvas; 

 uzrunvelyofs matarebelTa moZraobis usafrTxoebas; 

 axdens SuqnuSnebis gaRebas; 

 marTavs isrul eleqtroamZravebsa da sasadguro SuqniSnebs. 

amkrefi jgufis sqemebis analogurad, Semsrulebeli jgufis sqemebisTvisac damuSavebulia 

tipuri funqcionaluri sqemebi, romelTa ganawileba Cven mier ganxiluli sadgurisaTvis d1.5 
naxazzea mocemuli. maTi SeerTebiT miiReba wredebi:  

pirveli wredi warmoqmnis sakontrolo-seqciuri КС releebis sqemas; 

meore da mesame  wredi warmoqmnis sasignalo С, МС releebis sqemas; 

meoTxe da mexuTe wredi warmoqmnis samarSruto 1М, 2М releebis sqemas; 

meeqvse wredi warmoqmnis Camketi З releebis sqemas; 

meSvide  wredi warmoqmnis marSrutis daSlis Р sqemas; 
merve wredi: warmoqmnis sasadguro liandagebis kodirebis КВ sqemas; 

mecxre wredi: warmoqmnis uwesivrobaTa fiqsirebis ФН sqemas. 
ganvixiloT Semsrulebeli jgufis releTa sqema Sesasvleli Ч SuqniSnidan 2l da 4l 

liandagebze miRebisa da aRniSnuli liandagebidan kent mxareze gagzavnis marSrutebisaTvis (nax. 
d1.16 – d1.31).  

 

d1.5.1 sawyis da saboloo samanevro releTa sqemebi 

 

sawyisi da saboloo samanevro releebi: 

 gansazRvravs marSrutis saTavesa da dasasruls; 

 gamoricxavs mtrul marSrutebs; 

 topologiurad (sadguris gegmis mixedviT) agebul calkeuli sqemebidan gamoyofen 

gasmzadebeli marSrutis Sesatyvis nawilebs. 

sawyisi releebi warmoadgens amkrefi da Semsrulebeli sqemebis Semapirapirebel elementebs; 

kerZod, marSrutSi Semavali isrebis garkveul mdebareobebSi gadayvanis Sesaxeb amkrefi jgufis 

isruli releebis mier gamomuSavebuli brZanebebis Sesrulebis Semdeg amave jgufis Sesabamisobis 
sqema Seamowmebs brZanebaTa Sesrulebis siswores; yvela aRniSnuli  brZanebis sworad Sesrulebis 

SemTxvevaSi SeirTveba Sesabamisobis sqema da marSrutSi Semavali pirveli seqciis Cauketav 

mdgomareobaSi yofnis SemTxvevaSi kvebas miawodebs gasamzadebeli marSrutis sawyis reles, 

romelic Semsrulebel releTa jgufs ekuTvnis; amiT Sesabamisobis sqema marSrutis momzadebis 

estafetas gadascems Semsrulebel releTa sqemebs. aRniSnulidan gamomdinare sawyisi da saboloo 
samanevro releebi ganTavsebulia SuqniSnebis amkrefi jgufis tipur sqematur kvanZebSi (ix.nax. 
d1.6, d1.8, d1.10, d1.11) xolo maTi kontaqtebi gamoiyeneba Semsrulebeli jgufis funqciur 
kvanZebSi (ix. nax. d1.19 – d1.29). 

marSrutis gamzadebis Semdeg sawyisi releebi blokirdeba sakuTari frontuli da Camketi 

reles zurguli kontaqtiT. kvebis ZiriTadi wredidan TviTblokirebis wredze gadasvlisas 

xanmokled wydeba sawyisi reles kvebis wredi (amis mizezia is, rom ZiriTadi wredi ufro adre 

wydeba, vidre SeirTveba Camketi reles zurguli kontaqti); aman rom ar gamoiwvios sawyisi 

releebis droze adre udenod datoveba, saWiroa maT gaaCndes Seyovneba Ruzis CamoSvebaze. 

sawyisi releebi amoirTveba marSrutis pirveli seqciis Sexsnis Semdeg. 

samatareblo marSrutis sawyisi rele aRiniSneba H,xolo samanevro sawyisi rele HM 
simboloebiT, romlebsac win emateba SuqniSnis saxelwodeba. marSrutizebuli samanevro 

gadaadgilebebis mqone sadgurebis gasasvlel SuqniSnebze Serwymulia samatareblo da samanevro 

SuqniSnebi; aseTi  Serwymuli SuqniSnidan SeiZleba daiwyos rogorc samatareblo, aseve samanevro 

marSrutebi; TiToeuli  maTganisaTvis  gaiTvaliswineba  sakuTari sawyisi  rele  da, garda 

amisa,  
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nax. d1.17. uisro Чl seqciis funqciuri kvanZi 

nax. d1.16. Sesasvleli Ч SuqniSnis funqciuri kvanZi 
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nax. d1.18. samanevro M4 SuqniSnis funqciuri kvanZi 

nax. d1.19. me-4 da me-6 isrebis funqciuri kvanZi 
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nax. d1.20. isruli 4-6il seqciis funqciuri kvanZi 

nax. d1.21. me-10 da me-14 isrebis funqciuri kvanZi 
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nax. d1.22. samanevro M6 SuqniSnis funqciuri kvanZi 

nax. d1.23. isruli 10il seqciis funqcionaluri kvanZi 
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nax. d1.24. samanevro M8 SuqniSnis funqciuri kvanZi 

nax. d1.25. samanevro M10 SuqniSnis funqciuri kvanZi 
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nax. d1.26. isruli 14il seqciis funqciuri kvanZi 

nax. d1.27. samanevro M14 SuqniSnisa da 2l  

           liandagis funqciuri kvanZi 
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saerTo sawyisi, OH rele; samatareblo marSrutis gamzadebisas erTdroulad amoqmeddeba  H da 

OH , xolo samanevro marSrutis gamzadebisas – HM da OH releebi. 

sawyis samatareblo, samanevro da saerTo reles dasaxelebas win emateba im SuqniSnebis 

dasaxelebebi, romlebisTvisacaa isini gaTvaliswinebuli [magaliTad, Cveni pirobiTi sadguris Ч, М8, 

М10, Н4, М14,Н1 SuqniSnebisaTvis gvaqvs Sesabamisad  ЧН; М8НМ; М10НМ; Н4Н,Н4НМ, Н4ОН; М14НМ; Н1Н, 

Н1НМ, Н1ОН  releebi]. yvela saxis sawyis reled gamoiyeneba РЭЛ1М-600 tipis releebi. 

saboloo releebi  mxolod samanevro marSrutebis bolo wertilebis gansasazRvravadaa 

aucilebeli, radgan samatareblo marSrutebis bolo wertilebi yovelTvis cnobilia da 

sadguris mTeli yelisaTvis marSrutebis dayenebisa da Sexsnis sqemebi normalurad samatareblo 

marSrutebisaTvisaa awyobilni. saboloo-samanevro KM releebad gamoiyeneba РЭЛ1М-600 tipis 

releebi.  

saboloo-samanevro rele ar gaaCnia im samanevro SuqniSnebis, romlebiTac mzaddeba Cixebidan 

gamosasvleli marSrutebi. mis funqcias asrulebs gauqmebis OT rele.   

saboloo-samanevro KM releebs  kvebas mimarTulebis Sesabamisi saltedan awodebs  damxmare 

saboloo releTa an Rilakur KH releTa kontaqtebi wrediT, romelSic marSrutis bolo 

seqciis Camketi reles frontuli kontaqtia CarTuli. marSrutis Caketvis Semdeg KM rele 

blokirdeba Camketi З reles zurguli kontaqtiT; amitom sawyisi releebis analogurad 

saboloo-samanevro releebsac gaaCniaT Seyovneba amorTvaze. KM releebi amoirTveba marSrutis 

bolo seqciisa Sexsnis Semdeg.   

ganvixiloT gasworze dayenebuli samanevro SuqniSnebi; im samanevro SuqniSnis damxmare BKM 

rele, romelamdec xdeba marSrutis gamzadeba, CarTavs Semxvedri mimarTulebis samanevro 

SuqniSnis saboloo KM reles (ix.nax. d1.9). es aixsneba amkrefi da Semsrulebeli jgufis 

sqemebis agebis TaviseburebebiT (saboloo Rilakad TiTi daeWireba Tanagzadi SuqniSnis Rilaks, 
xolo marSrutis sazRvrebs gansazRvravs Semxvedri SuqniSnis KM rele) da saSualebas gvaZlevs 

gasworze mdgar SuqniSnebamde erTdroulad gavamzadoT Semxvedri marSrutebi. 

 

 

 

nax. d1.28. gasasvleli H4 SuqniSnis funqciuri kvanZi 
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d1.5.2 sakontrolo seqciuri releebis sqema 

sadgurze arsebuli TiToeuli SuqniSnisa da izolirebuli ubnisaTvis centralizaciis 

gansaxilvel sistemaSi gaiTvaliswineba sakuTari sakontrolo-seqciuri KC rele, romlis 

dasaxelebasac win emateba im SuqniSnis an izolirebuli ubnis dasaxeleba, romlisTvisac igi 

aris gaTvaliswinebuli [magaliTad, d1.3 naxazze gamosaxuli pirobiTi sadguris Ч SuqniSnisaTvis 

gaiTvaliswineba sakontrolo-seqciuri ЧКС  rele (ix.nax. d1.16); izolirebuli Чl (rusulad -  ЧП) 

ubnisaTvis – ЧПКС rele (ix.nax.12.17); samanevro  М4 SuqniSnisaTvis -  М4КС  rele (ix.nax. d1.18), 
izolirebuli isruli 4-6 ubnisaTvis - 4-6 КС  rele (ix.nax. d1.20) da a.S.].  

sakontrolo-seqciuri releebis sqema aigeba topologiurad (sadguris gegmis mixedviT) da 

warmoqmnis Semsrulebeli jgufis releTa pirvel wreds.  
sakontrolo-seqciuri (KC) releebis daniSnulebaa: 

 gasamzadebel marSrutSi Seamowmos matarebelTa usafrTxod moZraobis pirobebi; 

 amorTos gasamzadebel marSrutSi Semvali izolirebuli seqciebis Camketi releebi. 

sakontrolo–seqciur KC releTa sqema saerToa samatareblo da samanevro marSrutebisaTvis, 

aigeba topologiurad (sadguris gegmis mixedviT) da warmoqmnis eleqtruli centralizaciis 

Semsrulebeli jgufis sqemebis pirvel wreds. 
normalurad (sadgurze gamzadebuli marSrutebis ararsebobis dros) yvela sakontrolo-

seqciuri rele udenodaa. konkretuli marSrutis gamzadebis dros sistemaSi arsebuli 

sakontrolo-seqciuri  KC releebidan amoirCeva im obieqtebis sakontrolo seqciuri releebi, 

romlebic Sedian gasamzadebel marSrutSi; isini amowmeben marSrutSi Semavali:  

1. yvela izolirebuli isruli da uisro ubnebis Tavisuflebas (saliandago СП, П releTa 

kontaqtebiT; sadguris yelSi arsebul dakavebul saliandago ubanze samanevro marSrutis 

gamzadebisas sakontrolo seqciur releTa wredSi arsebuli aRniSnuli ubnis saliandago reles 

kontaqti Suntdeba marSrutis bolos ganmsazRvreli saboloo-samanevro reles frontuli 

kontaqtiT);  

2. savali isrebis saTanado mdebareobaSi yofnas (ПК da МК releTa frontuli kontaqtebiT); 

3. damcavi isrebis mdebareobas da ugabarito ubnebis Tavisuflebas (ВЗ reles frontuli 

kontaqtiT); 

4. gamzadebuli mtruli marSrutebis ararsebobas (sawyisi da saboloo-samanevro releTa 

zurguli kontaqtebiT); 

5. gamzadebuli Subluri marSrutebis ararsebobas (gamomricxavi releebis frontuli 

kontaqtebiT; erTi da imave liandagze sadguris sxvadasxva yelidan Semxvedri samanevro 

marSrutebis gasamzadeblad gamomricxavi reles kontaqti Suntdeba saboloo samanevro KM 
reles kontaqtebiT). 

zemoT CamoTvlili pirobebis Sesrulebis SemTxvevaSi amoqmeddeba da TviTblokirebaze gadava 

amorCeuli sakontrolo-seqciuri releebi.  

adgilze marTvis arsebobisas adgilobriv marTvaze gadacemuli isrebis gamoyenebiT marSrutis 

gamzadebis SesaZleblobis gamosaricxavad ВЗ reles wredSi CarTulia MИ  reles kontaqti. 

adgilobriv marTvaSi monawile liandagze sapirispiro yelidan samatareblo marSrutis 

gamzadebis SesaZleblobis gamosaricxavad sakontrolo-seqciur KC releTa sqemaSi liandagis 

mxridan kveba miewodeba MИ  reles frontuli kontaqtiT.  

ori mtruli marSrutis erTdroulad dayenebis gamosaricxavad sakontrolo- seqciur KC 

releTa sqemaSi marSrutis dasawyisidan yovelTvis miewodeba kvebis dadebiTi П  polusi. 

sakontrolo-seqciur releTa wredi Seikvreba sawyisi reles, KCM relesa da moaxloebis 

macne ИП reles frontuli kontaqtebiT. 

KCM (РЭЛ1М-600) reles CarTvis sqemisaTvis damaxasiaTebelia mTeli rigi Taviseburebebi. 

KCM rele amoqmeddeba gameorebis sawinaRo, Camket releTa frontuli da moaxloebis macne ИП 

reles zurguli kontaqtebiT, e.i. marSrutis Caketvamde  KCM rele warmoadgens gameorebis 

sawinaRo reles mameorebel reles. amitomaa KC reles CarTvis wredSi Setanili KCM reles 

frontuli kontaqti.  

sakontrolo-seqciuri releebis amoqmedebisa da marSrutis Caketvis Semdeg SuqniSnis 

gaRebamde KCM rele denis qveS imyofeba KC reles frontuli kontaqtTa da TviTblokirebis 

wrediT; amis SemweobiT kvebis fiderebis gadarTvis an isrul seqciebze xanmokled Suntis gaCenis 

dros ar xdeba KCM reles amorTva. KCM reles CarTvis sqemis es Tavisebureba mniSvnelovania 

drois SeyovnebiT SuqniSnis gaRebis SemTxvevisaTvis (magaliTad, sadguris yelSi gadasasvlelis 

arsebobisas). winaaRmdeg SemTxvevaSi KCM reles amorTvisas drois Seyovnebis Semdeg SuqniSani 

ar gaiReboda. 

macne ИП reles zurguli kontaqtiT KCM reles CarTva gamoricxavs gamoyenebuli 

marSrutis trasaze dagrovili marSrutis dayenebis SesaZleblobas. 
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davuSvaT, rom realizdeba erTi seqciis Semcveli (kerZod, M1 SuqniSnidan 1l liandagze 

miRebis, ix.nax. d1.3) marSruti. am marSrutis moaxloebis (HAl) ubnis ganTavisuflebis Semdeg 

Tu davagrovebT wina marSrutisagan isris mdebareobiT gansxvavebul da amave SuqniSnidan 

dawyebul marSruts, maSin KCM reles CarTvis wredSi ИП reles zurguli kontaqtis 

ararsebobis SemTxvevaSi SeiZleba Zvel trasaze ganmeorebiT moxdes marSrutis gamzadeba. 

marTlac: 

 pirvel marSrutSi Caketili isruli 1-5il seqciis Sexsnis momentSi sawyisi M1H da 

saboloo samarSruto rele Seyovnebis drois ganmavlobaSi rCeba amoqmedebuli; 

 gameorebis sawinaRo М1МП rele CairTveba meore, dasagrovebeli, marSrutis dayenebisas 

marSrutuli akrefis sqemebis muSaobis Sedegad; 

 moaxloebis macne ИП rele amoqmeddeba pirveli moZravi Semadgenlobis mier winasamarSruto 

1-5il ubnis ganTavisuflebis Semdeg. 

KCM reles CarTvis wredSi rom ar arsebobdes moaxl;oebis macne ИП reles zurguli 

kontaqti, zemoT aRwerili situaciis gamo aRniSnuli rele amoqmeddeboda; es gamoiwvevda 

sakontrolo-seqciuri KC releebis amoqmedebas da pirveli marSrutis trasaze gamzaddeboda 

meore marSruti. KCM reles CarTvis wredSi ИП reles zurguli kontaqtis Setana gamoricxavs 

dagrovili marSrutis dayenebisaTvis KCM reles droze adre amoqmedebas, radgan pirveli 

marSrutis realizaciisas moaxloebis ubnis ganTavisuflebis Semdeg amoqmeddeba ИП rele da 

denis qveS darCeba sawyisi reles amorTvamde.  

sakontrolo-seqciur KC releTa wredSi ИП reles kontaqti aRniSnuli releebis amoqmedebis 

Sesayovnebladaa Setanili; aRniSnuli imisaTvisaa saWiro, rom nominalur mniSvnelobas miaRwios 

sawyisi reles Seyovnebam. 

sasignalo reles amoqmedebis Semdeg sakontrolo-seqciur releTa wredi blokirdeba 

gaRebuli SuqniSnis KC reles frontuli kontaqtiT. samatareblo marSrutebSi KC reles 

aRniSnuli kontaqti sasignalo reles frontuli kontaqtiTaa daSuntebuli; amis SemweobiT 

gamoiricxeba SuqniSnis daxurva kvebis fiderebis gadarTvis dros. 

sakontrolo-seqciur KC releTa wredSi ar arsebobs xelovnurad Sexsnis РИ reles 

kontaqti; amiT gamoiricxeba SuqniSnis daxurva xelovnurad Sexsnis Rilakze TiTis SecdomiT 

daWerisas. 

sakontrolo-seqciuri releebi amoirTveba matareblis mier SuqniSnis gavlis Sedegad 

dakavebuli marSrutis pirveli seqciis saliandago reles frontuli kontaqtiT. aRniSnul 

releebad gamoiyeneba dabalomiani РЭЛ1-0,6  tipis releebi. sakontrolo-seqciuri releebis 

gadatvirTvis gamosaricxavad misi CarTvis wredSi sabalasto rezistorebia Setanili. 

sakontrolo-seqciur releTa sqemis normalurad muSaobisaTvis marSrutSi Semavali 

izolirebuli seqciebis raodenoba 20-s ar unda aWarbebdes. 
d1.5.3 moaxloebis macne releTa sqemebi 

moaxloebis macne ИП releebis ZiriTadi daniSnulebaa gaRebuli SuqniSnis dros 

gaakontrolos winasamarSruto ubnebis Tavisufleba. maTi mdgomareobis (udenodaa Tu 

amoqmedebulia) mixedviT ganisazRvreba marSrutis Caketvis saxe (marSruti winaswaraa Caketili 

Tu sabolood). ИП releebad gamoiyeneba РЭЛ1-1600 tipis rele. maTi kontaqtebi CarTulia 

sakontrolo-seqciur KKC, marSrutebis gauqmebisa da kuTxuri Sesvlis releTa sqemebSi.  

ЭЦ-12-90 tipis sistemaSi marSrutebis dayenebisa da Sexsnis sqemebis damaxasiaTebel 

Taviseburebebs warmoadgens Semdegi. vTqvaT, romelime SuqniSnamde gamzadebulia marSruti da 

vamzadebT am SuqniSnidan dawyebul meore marSruts; am ukanaskneli marSrutisaTvis 

dagrZelebulia moaxloebis ubani; kerZod, igi sabolood Caiketeba wina marSrutSi matareblis 

SesvlisTanave (sxva sityvebiT, wina marSrutis mTeli trasa warmoadgens meore marSrutis 

moaxloebis ubans). mocemul SuqniSnamde marSruti Tu ar aris dayenebuli, maSin am SuqniSnidan 

dawyebuli marSrutisaTvis moaxloebis ubania SuqniSnis win arsebuli izolirebuli ubani. 

aRniSnul pirobebs akontrolebs ИП rele. 

normalurad amorTulia ИП reles kvebis wredi. moaxloebis macne rele marSrutis 

dayenebisas CairTveba, amasTanave, SuqniSnis gaRebamde igi kvebas iRebs moaxloebis ubnis 

mdgomareobisagan damoukideblad; amisaTvis organizdeba ori wredi, romlebidanac: 

1. pirvel wredSi kontroldeba SuqniSnis gaReba; 

2. meore wredSi kontroldeba  SuqniSanTan moaxlovebis ubnebis Tavisufleba.^ 

moaxloebis dagrZelebuli ubnis funqciebis gansaxorcieleblad gasasvleli SuqniSnebis 
moaxloebis macne rele kvebas iReben saliandago (П) reles mameoreblis frontuli kontaqtiTa 

da miRebis liandagis mopirdapire bolos gamomricxav (И) da ПКС releTa paralelurad 

CarTuli frontuli kontaqtebiT. gamWoli gatarebis marSrutis SemTxvevaSi ИП rele 
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amoirTveba, e.i. gagzavnis marSruti sabolood Caiketeba wina marSrutSi matareblis 

SesvlisTanave. 

samanevro SuqniSnamde gamzadebul marSruts akontrolebs am SuqniSnis winmdebare 

izolirebuli seqciis KC rele. sqemaSi am seqciis Camketi З reles frontuli kontaqtis Setana 

gamoricxavs ИП (ДЗМ-600) reles amorTvas maSin, rodesac SuqniSani Riaa da am SuqniSnamde 

mzaddeba marSruti.  

sabolood Caketili marSrutis gauqmebisa da Suntis dakargvis SemTxvevaSi seqciebis droze 

adre Sexsnis gamosaricxavad (e.i. drois Seyovnebaze adre gadarTvebis Tavidan asacileblad) 

Sesasvleli, gasasvleli da liandagidan gadaadgilebis nebadamrTveli samanevro SuqniSnebis ИП 

releTa CarTvis wredebSi CarTulia OT reles zurguli kontaqti. Tavisufali moaxloebis 

ubniani marSrutis gauqmebisas moaxloebis macne rele rom ar amoirTos, OT reles zurguli 

kontaqti daSuntebulia ИП reles frontuli kontaqtiT. 

sadguris yelSi arsebuli samanevro SuqniSnebis sqemebSi analogiuri situaciis 

aRmosafxvrelad ИП reles wredSi CarTulia winasamarSruto ubnis saliandago reles Ruzis 

Camovardnaze Seyovnebis mqone nelmomqmedi mameoreblis frontuli kontaqti. 

marSrutSi matareblis gavlisas moaxloebis ubnis ganTavisuflebis dros marSrutSi Semavali 

pirveli seqciis Sexsnamde da sawyisi reles amorTvamde xelaxla amoqmeddeba ИП rele.  

d1.5.4 sasignalo releTa sqema 

sadgurze arsebuli TiToeuli SuqniSnisaTvis centralizaciis gansaxilvel sistemaSi 

gaiTvaliswineba sakuTari sasignalo C rele, romlis dasaxelebasac win emateba im SuqniSnis 

dasaxeleba, romlisTvisac igi aris gaTvaliswinebuli [magaliTad, 123 naxazze naCvenebi pirobiTi sadguris 

Ч, М4, М8,Н4 da a.S. SuqniSnebisaTvis gamoiyeneba ЧС (ix.nax.12.16),   М4С (ix.nax.12.18),  М8С (ix.nax.12.24), Н4С (ix.nax. 
1228) da a.S.]. 

sasignalo releTa sqema aigeba topologiurad (sadguris gegmis mixedviT) da warmoqmnis 

Semsrulebeli jgufis releTa sqemebis meore da mesame wredebs; amasTanave, meore wredi 
gankuTvnilia amorCeuli sasignalo reles asamoqmedeblad da misi ZiriTadi TviTblokirebis 
wredis warmosaqmnelad; mesame wredi mxolod samanevro sasignalo (e.i. samanevro SuqniSnebisaTvis 

gankuTvnili) releebisaTvis aigeba da gaTvaliswinebulia maTi damatebiTi TviTblokirebis wredis 
warmosaqmnelad (es ukanaskneli aucilebelia iseTi samanevro Semadgenlobebis moZraobis 

uzrunvelsayofad, romlebSic lokomotivi Semadgenlobis boloSia CarTuli).    

normalurad (sadgurze marSrutebis ararsebobis dros), yvela sasignalo rele udenodaa; 

konkretuli marSrutis gamzadebisas amoqmeddeba da TviTblokirdeba im SuqniSnis sasignalo 

rele, romliTac gadaicema aRniSnul marsrutSi Sesvlis brZaneba.   

sasignalo releTa sqemis daniSnulebaa moZraobis usafrTxoebisaTvis aucilebeli pirobebis 

uwyveti Semowmebis pirobebSi uzrunvelyos SuqniSnebis gaReba. sasignalo releTa topologiurad 

(sadguris gegmis mixedviT) agebul wredebSi mowmdeba: 

1. marSrutis saTavis sakontrolo-seqciuri reles frontuli kontaqtebis SerTva; 

2. marSrutSi Semavali isrebis faqtiuri Caketva (marSrutis izolirebuli seqciebis Camket 

releTa zurguli kontaqtebiT); 

3. samarSruto releebisa da xelovnurad Sexsnis reles amorTul mdgomareobebSi yofna; 

4. marSrutSi Semavali savali isrebis saTanado mdebareobebSi yofna (isrul sakontrolo ПК, 

МК releTa frontuli kontaqtebiT); 

5. damcavi isrebis saTanado mdebareobaSi yofna da ugabarito ubnebis Tavisufleba (ВЗ reles 

frontuli kontaqtiT); 

6. adre dayenebuli mtruli marSrutebis ararseboba (sawyisi da samanevro-saboloo releTa 

zurguli kontaqtebiT); 

7. Subluri marSrutebis dayenebis SeuZlebloba (gamomricxavi И reles zurguli 

kontaqtebiT); 

8. miRebis marSrutebisaTvis – misaRebi liandagis Tavisufleba (misaRebi liandagis 

saliandago П reles frontuli kontaqtiT); 

9. gagzavnis marSrutebisaTvis – daSorebis pirveli ubnis Tavisufleba (Ж reles frontuli 

kontaqtiT) da pultis aparatSi kverTx-gasaRebis arseboba. 

imisaTvis, rom SesaZlebeli iyos dakavebul misaReb-gasagzavn liandagze an saliandago ubanze 

samanevro marSrutebis gamzadeba, Sesabamisi sasignalo releTa sqemebSi aRniSnuli liandagisa da 

ubnis saliandago П reles kontaqti daSuntebulia samanevro-saboloo KM releTa kontaqtebiT. 

TiToeul samatareblo Tu samanevro SuqniSans gaaCnia sakuTari sasignalo C rele, romlis 

dasaxelebasac win emateba Sesabamisi SuqniSnis saxelwodeba.  normalurad yvela sasignalo rele  
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udenodaa. konkretuli marSrutis dayenebisas zemoT CamoTvlili yvela pirobis Sesrulebis 

SemTxvevaSi  amoqmeddeba am marSrutSi Sesvlis brZanebis gamcemi SuqniSnis sasignalo rele. 

aRniSnul reles marSrutis dasawyisidan kveba miewodeba Rilakis kontaqtis mameorebeli K 

relesa da marSrutis pirveli seqciis Camketi З reles zurguli, xolo sakontrolo-seqciuri 

KC relesa da gameorebis sawinaRo reles frontuli kontaqtebis Semcveli wrediT. 

samatareblo sasignalo rele rom ar amoqmeddes samanevro sasignalo reles wredSi gamavali 

deniT, samatareblo sasignalo reles wreds marSrutis dasawyisidan yovelTvis miewodeba kvebis  

minusovani M polusi, xolo samanevro sasignalo reles wreds - kvebis plusovani П polusi. 

samatareblo SuqniSnebis naTurebis wredebi (aseve, maTi mameoreblebis saindikacio naTurebis 

wredebi) komutirdeba ZiriTidi sasignalo reles C1, C2 mameoreblebiT.  

SuqniSanze nebadamrTveli Suqis faqtiurad CarTvis dadasturebis Semdeg sasignalo C rele 

gadaerTveba TviTblokirebis wredze.  

sasignalo releebs unda gaaCndes Seyovneba Ruzis Camovardnaze (e.i. isini unda iyos 

nelmomqmedi releebi). es aucilebelia imisaTvi, rom SuqniSani ar daixuros: 

 kvebis fiderebis gadarTvisas; 

 sarelso wredSi Suntis xanmokled dakargvisas; 

 isris kontrolis xanmokled dakargvisas. 

eleqtrul centralizaciaTa adreul sistemebSi aRniSnuli nelmoqmedebis (Ruzis Camovardnaze 

Seyovnebis) uzrunvelsayofad sasignalo releebis paralelurad kondensatorebs aerTebdnen. ЭЦ-

12-90 sistemidan dawyebuli sasignalo releebis wredidan aRniSnuli kondensatorebi amoRebuli 

iqna da Ruzis Camovardnaze drois Seyovnebis uzrunvelsayofad gamoyenebuli iqna saimedoobis 

pirveli klasis releTa baziT agebuli drois Seyovnebis specialuri jgufuri kompleqti (nax. 
d1.29 – d1.31). sqema ПВЗ, МВЗ salteebs kvebas awodebs sasignalo С reles wredis darRvevis 

momentidan 2,5.....3,0 wamis ganmavlobaSi, e.i. uzrunvelyofs sasignalo reles Ruzis CamoSvebis 

Seyovnebas aRniSnuli drois ganmavlobaSi. es xdeba Semdegnairad: 

ZiriTad sasignalo С reles gaaCnia nelmomqmedi С1(С2) mameoreblebi; kvebis wredis 

darRvevisas ZiriTadi sasignalo zurguli da misi nelmomqmedi С1(С2) mameoreblis frontuli 

kontaqtiT sasignalo kvanZidan ВКЗ saltes moedeba kvebis batareis minusovani M polusi da 

amoqmeddeba ВКЗ rele (nax. d1.31). am ukanasknelis kontaqtebiT ПВЗ, МВЗ salteeze moedeba 

kvebis plusovani polusebi.  

ВКЗ reles frontuli kontaqtiT amoqmeddeba ПВЗ rele, romlis zurguli kontaqtiT: 

 amoirTveba ВЗС da gameorebis sawinaRo ПП releebi; 

 gawydeba ППФ reles TviTblokirebis erTi wredi da es ukanaskneli kvebis miRebas 

gaagrZelebs meore wrediT, romelic Seicavs fideris makontrolebel КФ reles frontul 

kontaqts. 

ВЗС reles frontuli kontaqtis gawyveta aamoqmedebs drois Seyovnebis kompleqts, romelSic 

mocemul SemTxvevaSi Seva mxolod ВЗС1…BЗС3 releebi. aRniSuli releebi aqamde imyofeboda 

denis; BЗС reles frontuli kontaqtiT gawydeba ВЗС1 reles kvebis wredi; Semdeg 

TanamimdevrobiT ВЗСi, i=1,2 reles frontuli kontaqtiT udenod datovebs ВЗС(i+1)  reles.  

rogorc ki udenod darCeba ВЗС3 rele, misi frontuli kontaqtiT kvebas dakargavs ВС rele 

(ukve gawyvetili iyo am reles kvebis is wredi, romelic Seicavda ПП reles frontul 

kontaqts). es ukanaskneli gawyvets nelmomqmedi ПВС reles kvebis  wreds. am ukanasknelis 

Ruzas daSvebamde (daaxloebiT 0,3 wamis ganmavlobaSi) amoqmedebas moaswrebs ВЗС, ВЗС1, ВЗС2 

releebi (ВЦ reles zurguli da ПВС reles frontuli kontaqtebiT); amis Semdeg Ruzas 

dauSvebs ПВС rele. 

 ПВС rele frontuli kontaqtiT amoirTveba ВЗС reles kveba da xelaxla amoqmeddeba drois 

Seyovnebis kompleqti, romelSic ukve ВЗС1…BЗС6  releebi Seva; kerZod, ВЗСi, i=1,2,…,5 releTa 

frontuli kontaqtebiT TanamimdevrobiT amoirTveba ВЗС(i+1)  releebi. 

BЗС4 reles amorTvisTanave misi frontuli kontaqtiT gawydeba ПВЗ, МВЗ salteebis kveba.  

ВЗС1…BЗС6  releTa Semcveli Seyovnebis kompleqtis xelmeore CarTva ukve ar moxdeba, 

radgan ВС reles xelmeored amoqmedeba ukve mxolod ПП da ПВЦ releebis amoqmedebis Semdeg 

iqneba SesaZlebeli, risTvisac BЗС6  reles amoqmedebaa saWiro, xolo ПВЗ, МВЗ salteebidan 

kveba manamde, kerZod BЗС4 reles frontuli kontaqtiT moixsneba; BЗС6 reles Ruzas 

CamoSvebamde ki sasignalo releebi amoirTveba da ВКЗ salteSi kveba ukve ar iarsebebs.  

rogorc ki udenod darCeba ВЗС3 rele, misi frontuli kontaqtiT kvebas dakargavs ВС rele 

(ukve gawyvetili iyo am reles kvebis is wredi, romelic Seicavda ПП reles frontul 

kontaqts). es ukanaskneli gawyvets nelmomqmedi ПВС reles kvebis  wreds. am ukanasknelis 

Ruzas daSvebamde (daaxloebiT 0,3 wamis ganmavlobaSi) amoqmedebas moaswrebs ВЗС, ВЗС1, ВЗС2 
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releebi (ВЦ reles zurguli da ПВС reles frontuli kontaqtebiT); amis Semdeg Ruzas 

dauSvebs ПВС rele. 

ПВС rele frontuli kontaqtiT amoirTveba ВЗС reles kveba da xelaxla amoqmeddeba drois 

Seyovnebis kompleqti, romelSic ukve ВЗС1…BЗС6  releebi Seva; kerZod, ВЗСi, i=1,2,…,5 releTa 

frontuli kontaqtebiT TanamimdevrobiT amoirTvebs ВЗС(i+1)  releebi. 

BЗС4 reles amorTvisTanave misi frontuli kontaqtiT gawydeba ПВЗ, МВЗ salteebis kveba.  

ВЗС1…BЗС6  releTa Semcveli Seyovnebis kompleqtis xelmeore CarTva ukve ar moxdeba, 

radgan ВС reles xelmeored amoqmedeba mxolod ПП da ПВЦ releebis amoqmedebis Semdeg iqneba 

SesaZlebeli, risTvisac BЗС6  reles amoqmedebaa saWiro, xolo ПВЗ, МВЗ salteebidan kveba 

manmade, kerZod BЗС4 reles frontuli kontaqtiT moixsneba; BЗС6 reles Ruzas CamoSvebamde ki 

sasignalo releebi amoirTveba da ВКЗ salteSi kveba ar iarsebebs.  

(ВЗС, ВЗС1, ..., ВЗС6) kaskadis yvela reles amorTvis Semdeg amoqmeddeba ПП, ПВЦ, ВС 

releebi; xelaxla daubrundeba sawyis mdgomareobas ВЗС, ВЗС1, ..., ВЗС6 releebi da jgufuri 

kompleqtis sqema. 

aucilebelia SevniSnoT, rom kompleqti maSinac CairTveba, rodesac marSrutSi moZraobisas 

matarebeli SuqniSans gascdeba. drois es momenti Tu daemTxva fiderebis gadarTvis moments, 

maSin meore dayenebul marSrutSi SuqniSani drois naklebi seyovnebiT daixureba ПВЗ, МВЗ 

salteebSi impulsebis arasakmarisi xangrZlivobis gamo; amitom aseTi situaciis gamosaricxavad 

gaTvaliswinebulia drois Seyovnebis sqemebis ganmeorebiTi CarTva. igi xorcieldeba ППФ reles 

wredSi КФ reles frontuli kontaqtiT, romelic am dros amoirTveba;  ПВЗ reles Seyovnebis 

periodSi organizdeba sami -  ВЗС, ВЗС3 da ПВС reles -  ganmeorebiT amoqmedebis wredi. 

ВЗС5 reles amoqmedebis wredSi ВЗС reles kontaqtis SerTvis dros gamoiricxeba ВЗС5 

reles amorTva maSin, rodesac matareblis marSrutSi Sesvlis gamo pirveladaa amoqmedebuli 

ВЗС4 rele. 

ВЗС da ВЗС6 releebi aRadgens kvebas МВЗ salteebSi. amis Sedegad meore marSrutis 

sasignalo relesTvis uzrunvelyofili iqneba drois saWiro Seyovneba.    

ПВЗ reles kontaqtis gaTiSvis Semdeg amoirTveba ВЗС  da ВЗС1, ..., ВЗС6 releebi; am dros 

ВЗС3 reles amorTvisas xelaxla CairTveba jer ВС, Semdeg ВЗС rele, cikli gameordeba da sqema 

daubrundeba sawyis mdgomareobas. 

sasignalo releTa mameoreblebis Seyovnebis algoriTmis blok sqema d1.32 naxazzea moyvanili. 

win Cabmuli vagonebiT samanevro gadaadgilebis organizebisaTvis samanevro SuqniSani ar unda 

daixuros  marSrutSi matareblis SesvlisTanave; signali SeiZleba daixuros moaxloebis ubnis 

ganTavisuflebis, an Tu aRniSnuli ubani dakavebuli rCeba, maSin marSrutis pirveli seqciis 

ganTavisuflebis Semdeg.   

samanevro Semadgenlobis pirveli gogorwyvili rogorc ki Seva marSrutis pirvel 

izolirebul ubanSi, am ubnis saliandago reles frontuli kontaqtiT gawydeba samanevro 
sasignalo reles kvebis ZiriTadi wredi, magram sasignalo rele Ruzas Camovardnaze Seyovnebis 

gamo drois mcire monakveTis ganmavlobaSi ar gaTiSavs sakuTar frontul kontaqts; am drois 

ganmavlobaSi warmoiqmneba  aRniSnuli samanevro MC reles damatebiTi kvebis wredi, romelic 

topologiurad, anu sadguris gegmis mixedviTaa agebuli.  
kvebis ZiriTadi wredidan damatebiT wredze gadasvlis periodSi samanevro sasignalo MC 

rele denis qveS SenarCundeba sakontrolo seqciuri reles nelmomqmedi mameorebeli KCM reles 

kontaqtiT. kerZod, MC reles ZiriTad wredSi Setanilia KCM reles frontuli kontaqti, 

xolo moZraobis mimarTulebiT pirveli samarSruto reles da MC reles damatebiTi kvebis 

wredebSi - KC reles zurguli kontaqtebi.    

win Cabmuli vagonebiT samanevro gadaadgilebis organizebisaTvis samanevro SuqniSani ar unda 

daixuros  marSrutSi matareblis SesvlisTanave; signali SeiZleba daixuros moaxloebis ubnis 

ganTavisuflebis, an Tu aRniSnuli ubani dakavebuli rCeba, maSin marSrutis pirveli seqciis 

ganTavisuflebis Semdeg.   

samanevro Semadgenlobis pirveli gogorwyvili rogorc ki Seva marSrutis pirvel 

izolirebul ubanSi, am ubnis saliandago reles frontuli kontaqtiT gawydeba samanevro 
sasignalo reles kvebis ZiriTadi wredi, magram sasignalo rele Ruzas Camovardnaze Seyovnebis 

gamo drois mcire monakveTis ganmavlobaSi ar gaTiSavs sakuTar frontul kontaqts; am drois 

ganmavlobaSi warmoiqmneba  aRniSnuli samanevro MC reles damatebiTi kvebis wredi, romelic 

topologiurad, anu sadguris gegmis mixedviTaa agebuli.  
kvebis ZiriTadi wredidan damatebiT wredze gadasvlis periodSi samanevro sasignalo MC 

rele denis qveS SenarCundeba sakontrolo seqciuri reles nelmomqmedi mameorebeli KCM reles 

kontaqtiT. kerZod, MC reles ZiriTad wredSi Setanilia KCM reles frontuli kontaqti, 
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xolo moZraobis mimarTulebiT pirveli samarSruto reles da MC reles damatebiTi kvebis 

wredebSi - KC reles zurguli kontaqtebi.    

 

 

 

 

 

                                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. d1.29. nelmomqmedi sasignalo releebis kvebis salteebi 

 

 

dasawyisSi samanevro MC rele kvebis ZiriTadi wrediT amoqmeddeba da blokirdeba SuqniSnis 

Suquri reles kontaqtis Semcveli wrediT;  marSrutSi matareblis Sesvlisas gawydeba КС da 

КСМ releTa kveba. nelmomqmedi КСМ rele drois garkveuli momentis ganmavlobaSi Tavis 

kontaqts SerTul mdebareobaSi SeinarCunebs da samanevro sasignalo rele gaagrZelebs kvebis 

miRebas.  

aRniSnuli drois ganmavlobaSi amoqmeddeba pirveli seqciisaTvis gankuTvnili moZraobis 

mimarTulebiT pirveli samarSruto rele da samanevro MC rele gadava damatebiTi kvebis 

wredze; amis Semdeg sasignalo reles amorTvis ori SesaZlebloba arsebobs:  

1. sasignalo rele amoirTveba moaxloebis ubnis ganTavisuflebis Semdeg (moaxloebis macne 

ИП reles zurguli kontaqtiT);  

2. manevrebis warmoebisas Tu ver xerxdeba moaxloebis ubnis ganTavisufleba (masze vagonebis 

darCenis gamo), maSin sasignalo rele amoirTveba SuqniSnis Semdeg mdebare pirveli izolirebuli 

ubnis ganTavisuflebis Semdeg (aRniSnuli ubnis saliandago П reles zurguli kontaqtiT). 
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samanevro sasignalo releTa gragnilebi danawevrebuladaa CarTuli. erT-erTi gragnili 

marSrutizebuli gadaadgilebebisaTvis sadguris gegmis mixedviTaa CarTuli, xolo meore 

gragnili gamoiyeneba sasignalo reles CasarTvelad isrebis adgilze samarTavad gadacemis dros 

an Caketili isrebis mixedviT aramarSrutizebuli manevrebis dros.  

Caketil marSrutSi SuqniSani SeiZleba gaiRos marSrutis kategoriis ganmsazRvrel da sawyis 

Rilakebze TiTis daWeriT.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. d1.30.  drois Seyovnebis, kvebis salteebisa da indikaciis blokebi 

 
magaliTi d1.3. ganvixiloT zemoT moyvanili sqemebis muSaoba Sesasvleli Ч SuqniSnidan 2l 

liandagze miRebis marSrutis magaliTze (ix. nax. d1.3). 
amkrefi jgufis sqemebis muSaobis Sedegad amoqmedebuli iyo sawyisi ЧН, ЧН1 (nax. d1.6) da nelmoqmedi  

ЧКСМ  (nax. d1.16) releebi. ЧН1 reles frontuli kontaqtiT CairTveba moaxloebis macne ЧИП rele, 

romelic Tavisi kontaqtiT kvebas miawodebs sakontrolo-seqciur KC releTa wreds (nax. d1.16); 
marSrutis trasaze М4,  М6 da М8 SuqniSnebis funqcionalir kvanZebSi (ix. Sesabamisad naxazebi d1.18; d1.22 
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da d1.24) amoqmeddeba Sesabamisad М4КСМ, М6КСМ da М8КСМ  releebi; М14 SuqniSnis kvanZSi (nax. d1.27) 
amoqmeddeba М14ПКС rele, romelic CarTavs М14КСМ reles da amorTavs М14И reles.  

amoqmeddeba  arCeul trasaze arsebuli yvela sakontrolo seqciuri КС rele; maTi kontaqtebiT 

amoirTveba marSrutSi Semavali izolirebuli seqciebis Camketi З releebi (nax. d1.17;  d1.20;  d1.23;  
d1.26); Camket releTa frontuli kontaqtebiT gawydeba marSrutSi Semavali isrebis isruli 

eleqtroamZravebis marTvis mmarTveli wredebi.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
tabloze marSrutis trasaze ainTeba TeTri zoli, sawyisi releebi gadava TviTblokirebis wredze. 

CairTveba ZiriTadi sasignalo ЧС rele da misi mameorebeli ЧС1, ЧС2 releebi (nax. d1.16), romelTa 

kontaqtebiTac xdeba Sesasvleli Ч SuqniSnis naTurebis komutireba.  

SuqniSanze nebadamrTveli Suqebis naTuraTa faqtiuri anTebis Semowmebis Semdeg ЧС rele gadava 

TviTblokirebis wredze. 

 

nax. d1.31. saliandago releTa nelmomqmedi 
        mameoreblebis kvebis salteebi 

 

T 1У 

2У СХ 

СХ 

СХМ 

ОУ 

МС 
  ВМП 

bude 
П + 

ОУ 

1У 2У ОУ 

М 

М 

ПМ 
1М 1У 

2У 2М 

П 

МСП ПМ 
П 

2У 1У 

ВСП 

ВЗУ 
ПМ 

ОУ 

1У 

2У 

П 

1М 2М 

1У 

2У 

ОУ 

1МСП 1ВСП 

1СП2 1МСП П 

М 

1МСП 1ВСП 1ВСП М 

1СП2 

1ВСП 

5ВСП 5МСП 
М 

М 

П 

5МСП 

5СП2 

5ВСП 

5ВСП 

М 

5СП2 

5ВСП 

М 

М 

sxva seq- 
ciebisken 

М 

М 
5МСП 

72 

11 

71 

51 

13 

33 72 

11 

32 

52 

73 

32 

52 

73 

33 

13 

51 

71 

2У 
М 

БВМШ 

1М 

1У 

М 

М 

1М 2М 

1У 

1У 1М 

2М 

2М 

П 

П 

П 

П 2У 

2У 

М 

М 

1МБ 

2МБ 

БВМШ 



450 

 

 

d1.5.5 samarSruto, Camketi da gamomricxavi 

releebis sqema 

sadgurze arsebuli TiToeuli izolirebuli seqciisaTvis centralizaciis gansaxilvel 

sistemaSi gaiTvaliswineba erTi Camketi З, misi mameorebeli З1 da ori samarSruto 1M, 2M rele. 

maT dasaxelebebs win emateba im izolirebuli ubnebis dasaxelebebi, romlebisTvisac  isinia 

gaTvaliswinebuli [magaliTad. d1.1 naxazze gamosaxuli pirobiTi sadguris izolirebul Чl 

seqciisaTvis gaiTvaliswineba Camketi ЧlЗ, ЧlЗ1 da  samarSruto Чl1M da Чl2M  releebi (d1.17 
naxazze maTi aRniSvnebisaTvis gamoyenebulia rusuli abreviaturebi ЧПЗ, ЧПЗ1, ЧП1M da ЧП2M), 

izolirebuli 4-6il seqciisaTvis – Camketi 4-6З, misi mameorebeli 4-6З1  da samarSruto 4-61M da 4-62M 

releebi (naxazi d1.20 da a.S.].   

samarSruto da Camketi releebis sqemebi aigeba topologiurad (sadguris gegmis mixedviT) da 

am dros warmoiqmneba Semsrulebeli jgufis sqemebis meoTxe (1M), mexuTe (2M) da meeqvse (З) 
wredebi;  

normalurad (e.i. sadgurze marSrutebis ararsebobis dros) denis qveSaa yvela Camketi 

(yuradReba miaqcieT am faqts: zemoT ganxiluli sakontrolo-seqciuri da sasignalo releebi 

normalurad udenod iyo!); kerZod, marSrutis TiToeuli obieqtis (SuqniSnis an izolirebuli 

ubnis) Camketi З rele kvebas iRebs am obieqtis sakontrolo-seqciuri KC reles zurguli 

kontaqtiT; marSrutis gamzadebisas masSi Semavali izolirebuli seqciebis sakontrolo seqciur 

releTa zurguli kontaqtebiT kvebas dakargasn Sesabamisi seqciebis Camketi З releebi. am 

ukanasknelTa kontaqtebiT gawydeba marSrutSi Semavali isrebis eleqtroamZravebis marTvis sqemis 

amuSavebis wredebi da marSruti Caiketeba. swored marSrutis Caketvaa Camketi releebis ZiriTadi 
daniSnuleba; garda amisa, isini monawileobs Caketili marSrutis avtomaturi da xelovnuri 

Sexsnis procesebSic.   

rogorc zemoT aRvniSneT, TiToeuli izolirebuli seqciisaTvis gaiTvaliswineba normalurad 

udenod myofi samarSruto 1M, 2M rele. samarSruto releebis ZiriTadi daniSnulebaa 
marSrutSi moZravi Semadgenlobis gadaadgilebisas uzrunvelyos misi seqcionuri Sexsna. 
normalurad samarSruto releebi udenodaa. marSrutis gamzadebis Semdeg ki kvebas dakargavs 

marSrutSi Semavali izolirebuli seqciebis Camketi releebic. 

 gansaxilvel sistemaSi marSruti Seixsneba seqcionurad, e.i. marSrutSi  moZravi 

Semadgenlobis gadaadgilebis kvalobaze; am dros marSrutSi konkretuli izolirebuli seqcia 

Seixsneba (e.i. amoqmeddeba misi Camketi З rele) masze matareblis faqtiurad gavlis Semdeg.  

seqciaze moZravi Semadgenlobis gavlis faqts adgens am seqciis samarSruto releebi; 

amasTanave matareblis marcxnidan marjvniv moZraobisas (ix.nax. d1.3) garkveuli pirobebis 

Sesrulebis SemTxvevaSi jer amoqmeddeba izolirebuli seqciis 1M, xolo Semdeg - 2M rele, 

xolo piriqiT moZraobisas – jer 2M, xolo Semdeg - 1M rele.  

Caketil marSrutSi arsebuli izolirebuli ubnebis samarSruto da Camketi releebi 

amoqmeddeba topologiurad (sadguris gegmis mixedviT) agebuli 1М; 2М; З wredebiT. 

 sasignalo releTa wredSi kontroldeba marSrutSi Semavali yvela izolirebuli seqciis 

Camketi reles amorTul mdebareobaSi yofna (e.i. marSrutis faqtiuri Caketva). 

TiToeul samarSruto (1M, 2M) reles gaaCnia agznebis ori gragnili; erT-erTi gragniliT 

xdeba maTi agzneba, xolo meore gragniliT – maTi gadasvla TviTblokirebis wredze. 

marSrutSi matareblis gavlisas misi seqciebis Sexsnis zogadi principi aseTia: 

1. samatareblo marSrutSi arsebuli pirveli izolirebuli seqcia Seixsneba mas Semdeg, rac 
moZravi Semadgenloba gaanTavisuflebs moaxloebis ubans, daikavebs mocemul seqcias, gadava 

momdevno (meore) seqciaze (e.i. daikavebs mas) da gaanTavisuflebs mocemul (pirvel) seqcias. 

2. samanevro marSrutSi pirveli seqcia Seixsneba mas Semdeg, rac moZravi Semadgenloba 

daikavebs mocemul seqcias, gadava momdevno (meore) seqciaze (e.i. daikavebs mas) da 

gaanTavisuflebs mocemul (pirvel) seqcias; 

3. meore da momdevno seqciebi Seixsneba mas Semdeg, rac Seixsneba winmdebare seqcia, 

Semadgenloba daikavebs mocemul seqcias, gadava momdevno seqciaze (e.i. daikavebs mas) da 

gaanTavisuflebs mocemul seqcias. 

marSrutis Caketvis Semdeg udenod darCenili TiToeuli izolirebuli seqciis Camketi reles 
asamoqmedeblad Sesasrulebeli pirobebia: 

a). amoqmeddes mocemuli seqciis orive samarSruto 1M, 2M rele; 

b). amoqmeddes mocemuli seqciis saliandago reles nelmomqmedi (Ruzas mizidvaze) 

mameorebeli rele (ix. nax. d1.31); 
g). amoqmeddes momdevno seqciis pirveli (moZraobis mimarTulebis mixedviT) samarSruto 

rele. 
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matarebeli rodesac gascdeba SuqniSans, mocemuli seqciis sakontrolo-seqciuri KC reles 

zurguli kontaqtiT 1M wredi kvebas miawvdis (aamoqmedebs) moZraobis mimarTulebis mixedviT 

pirvel samarSruto reles. 

moaxloebis ubnis da SuqniSnis Semdeg mdebare pirveli seqciis ganTavisuflebis (samatareblo 
marSrutis SemTxvevaSi) an mxolod mocemuli seqciis ganTavisuflebis (samanevro marSrutis 
SemTxvevaSi) 2M wrediT amoqmeddeba moZraobis mimarTulebis mixedviT meore samarSruto rele. 

orive samarSruto rele Camketi З reles zurguli kontaqtis ganrTvamde kvebas miiRebs 

TviTblokirebis wrediT. 

marSrutis meore seqciis dakavebisa da pirveli seqciis ganTavisuflebis Semdeg amoqmeddeba 

meore seqciis pirveli (moZraobis mimarTulebis mixedviT) samarSruto rele. am reles 

frontuli kontaqtiT momzaddeba pirveli seqciis Camketi З reles amoqmedebis wredi.; igi 

Seikvreba (e.i. З rele amoqmeddeba) pirveli seqciis saliandago reles nelmomqmedi (Ruzas 

mizidvaze) saliandago МСП (МП) reles (ix. nax. d1.31) amoqmedebis Semdeg.  
Camketi reles amoqmedebis Semdeg amoirTveba samarSruto releebi. am dros 2M wrediT Camketi 

З reles frontuli kontaqti asamoqmedeblad kvebas miawodebs meore seqciis meore (moZraobis 

mimarTulebis mixedviT)  samarSruto reles. meore seqciis Camketi З rele amoqmeddeba momdevno 
(mesame) seqciis dakavebisa (am seqciis pirveli samarSruto reles amoqmedebisa) da meore seqciis 
МСП (МП) reles (ix. nax. d1.31) amoqmedebis Semdeg. danarCeni seqciebi analogiurad Seixsneba. 

samatareblo an misaReb-gasagzavn liandagze miRebis samanevro marSrutis bolo izolirebuli 

seqciis Camketi З reles CarTvis wredSi mowmdeba Semxvedri signalisaTvis gankuTvnili gauqmebis 

ОТ reles frontuli kontaqtis SerTva; aRniSnuli rele amoqmeddeba bolo izolirebul ubanSi 

(misaReb-gasagzavn liandagze) matareblis Sesvlisas da asrulebs pirveli samarSruto reles 

funqcias. 

marSrutis bolo izolirebuli seqcia Tu sadguris yelSi mdebareobs, maSin igi Seixsneba 

misi dakavebisa da wina seqciis ganTavisuflebis Semdeg. amisaTvis liandagis ubnis Camket reles 

wredSi saliandago reles nelmomqmedi МП reles (romelsac gaaCnia Seyovneba Ruzis mizidvaze) 

kontaqti daSuntebulia saboloo-samanevro reles kontaqtiT (ix.nax. d1.17). 
marSruti Tu gamzadebulia sadgurSi arsebul Tanagzad SuqniSnamde, bolo seqcia Seixsneba 

misi ganTavisuflebisa da gaRebuli Tanagzadi SuqniSnis iqiT arsebul pirvel izolirebul 

seqciaSi matareblis Sesvlisas. 

samatareblo marSrutSi moaxloebis ubani Tu darCa dakavebuli, maSin marSruti Seixsneba ara 
seqcionurad, aramed marSrutulad;  marSrutSi matareblis gavlisas amoqmeddeba mxolod 

moZraobis mimarTulebiT arsebuli pirveli samarSruto releebi, xolo meore samarSruto 

releebi darCeba udenod. marSruti Seixsneba matareblis mTlianad Sesvlisas misaReb-gasagzavn 

liandagze (miRebis marSrutebSi) an gadasarbenze misi mTlianad gadasvlisas. matarebeli rodesac 

mTlianad gaanTavisuflebs marSruts da Seva misaReb-gasagzavn liandagze, an daikavebs daSorebis 

ubans, maSin pirvel samarSruto releTa wrediT amoqmeddeba Semxvedri mimarTulebis marSrutis 

gauqmebis ОТ rele; misi frontuli kontaqtiT kvebis minusovani M polusi marSrutis bolodan 

miewodeba  marSrutSi Semavali izolirebuli seqciebis Sexsnis P releTa wreds; marSrutis 

dasawyisis mxridan es wredi miuerTdeba pirveli izolirebuli seqciis moZraobis mimarTulebiT 

meore samarSruto reles gragnils; aRniSnuli meore samarSruto reles gragnili am SemTxvevaSi 

marSrutSi Semaval yvela izolirebul seqciaTa Sexsnis P releebis mimdevrobiT aRmoCndeba 

CarTuli; samarSruto releTa gragnilis winaRobaa 300 omi, xolo Sexsnis P releTa 

gragnilebis winaRobaa 3,5 omi; amitom, Zabvis vardna ZiriTadad pirveli seqciis aRniSnul meore 

samarSruto releze moxdeba; igi miizidavs Ruzas da aamoqmedebs pirveli seqciis Camket reles; 

amis Semdeg TandaTanobiT amoqmeddeba danarCeni seqciebis Camketi releebi da marSruti Seixsneba.  

fiderebis gadarTvisas xanmokled amoirTveba saliandago releebi. maTi amoqmedebis 

wredisaTvis kvebis miwodebis aRdgenis Semdeg saliandago releebis araerTdroulad amoqmedebis 

gamo SeiZleba moxdes marSrutSi moZravi Semadgenlobis gavlis imitireba da igi marSrutis 

droze adre Sexsnis mizezi gaxdes. samarSruto releebis droze adre amoqmedebisa da marSrutis 

Sexsnis gamosaricxavad, aRniSnuli releebi ПЛ polusidan ikvebeba, romelzedac Zabva moedeba 

sarelso wredebis kvebis sxivis yvela saliandago reles amoqmedebis Semdeg. 

moZravi Semadgenlobis kudSi Suntis xanmokled dakargvisagan Tavis dasacavad Camketi 

releebis wredSi Setanilia saliandago releTa nelmomqmedi mameorebeli МП (МСП) releTa 

kontaqtebi; aRniSnul releebs (ix.nax. d1.31) droiTi Seyovneba gaaCniaT Ruzas mizidvaze. drois 
Seyovneba xorcieldeba saposto kompleqtSi arsebuli specialuri kompleqtiT (ix. nax. d1.30). 
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izolirebuli seqciis dakavebisas amoirTveba saliandago СП rele da misi  МСП mameorebeli. 

seqciis ganTavisuflebis Semdeg amoqmeddeba misi СП rele; drois Seyovnebis blokis 

Tavisuflebis Semowmebis Semdeg ВСП saltedan СП reles frontuli da МСП reles zurguli 

kontaqtiT amoqmeddeba ВСП rele (nax. d1.31); igi Tavis kontaqtiT kvebis minusovan М poluss 

miawodebs   ВЗУ saltes, romlidanac saposto kompleqtSi amuSavdeba  1У rele (ix. nax. d1.31); 1У 

reles kontaqti aamuSavebs drois Seyovnebis 1М bloks, romlis gamosasvlelze 6 wamis 

Seyovnebis Semdeg amuSavdeba 1М rele (ix. nax. d1.31); 1У da  1М releTa frontuli kontaqtebiT 

amoqmeddeba ПМ rele da sakuTari kontaqtiT kvebis dadebiT П poluss miuerTebs  МСП saltes 

(ix. iqve); am polusidan CairTveba seqciis МСП rele. amis Semdeg amoirTveba ВСП rele da kveba 

moixsneba ВЗУ saltidan; es amorTavs 1У da  ПМ releebs; 1М rele TviTblokirebis wrediT 

darCeba CarTuli. kompleqtis muSaoba tabloze ВМП naTuris naTebiT kontroldeba (ix. nax. 
d1.31). sawyis mdgomareobaSi aRniSnuli naTura Camqralia; drois Seyovnebis romelime blokis 

muSaobis dros igi uwyvetad anTia, xolo amovardnebis dros – cimcimebs. 

sistemis sqemebis asagebad gamoyenebuli releebisagan gansxvavebiT БМВШ tipis blokebi ar 

warmoadgens saimedoobis pirveli klasis elementebs, amitom xdeba maTi darezerveba. sqemaSi 

gamoiyeneba drois Seyovnebis ori kompleqti; normaluri reJimis dros isini rig-rigobiT 

muSaobs; kerZod, momdevno seqciis ganTavisuflebisa da ВЗУ salteSi kvebis miwodebis dros 

amuSavdeba 2У rele (ix.nax. d1.31) ( 1М rele denis qveS darCeba kvanZis wina muSaobis Sedegad),  

romelic aamuSavebs 2М bloks). Semdeg muSaoba analogiurad gagrZeldeba. 

drois Seyovnebis romelime (magaliTad, 1М ) blokis uwesivrobisas 6 wamis Semdeg kveba mis 
gamosasvlelze ar gaCndeba, ris Sedegadac udenod darCeba 1М, ПМ, da Sesabamisad, 1У releebi; 

amis Sedegad kveba gauwydeba ОУ reles, romelsac Ruzis Camovardnaze gaaCnia 6 wamze ramdenadme 
meti Seyovneba (mas warmoSobs romlis  БКР-76 bloki); amis Sedegad amoqmeddeba 2У rele, 

CairTveba 2М bloki da ВМП naTura daiwyebs cimcims (uwesivrobis indikacia). 6 wamis Semdeg 
CairTveba 2М rele, amoqmeddeba ПМ rele, МСП saltes miuerTdeba kvebis dadebiTi П polusi. 

ПМ reles zurguli kontaqtiT amoirTveba 1У, 2У releebi da Semdeg amoirTveba ПМ rele. 

seqciis ganTavisuflebis Sesaxeb morigi signalis misvlisas ВЗУ saltidan CairTveba orive – 

1У, 2У rele da amuSavdeba orive - 1М 2М – kompleqti. Semdeg ganmeordeba sqemis muSaoba, oRond  

МСП salteSi kvebis miwodeba moxdeba drois Seyovnebis erTi (wesivruli) kompleqtidan. 

uwesivrobis aRmofxvris Semdeg ОУ rele xelovnirad unda davayenoT denis qveS (budeSi unda 

CavdoT mcveli) da sqema dabrundeba sawyis mdgomareobaSi. 

d1.33 naxazze mocemulia saliandago releTa mameoreblebis Seyovnebis zogadi algoriTmis 

blok-sqema.  

`samarSruto da Camketi releebis wredebi komutirdeba isris sakontrolo  ОК reles 

polarizebuli Ruzis mameorebel ПКП, МКП releTa kontaqtebiT; amitom marSrutSi matareblis 

moZraobisas isris mdebareobis kontrolis dakargvis SemTxvevaSi seqcionuri Sexsnis reJimi ar 

irRveva. 

Camketi releebis wredSi samarSruto releTa frontuli kontaqtebis mimdevrobiT CarTulia 

Р da РИ releTa kontaqtebi; maTi saSualebiT Seikvreba Camketi releebis kvebis wredi 

marSrutis gauqmebis an xelovnurad daSlis dros. 

gamomricxavi И releebi gamoiyeneba misaReb-gasagzavn Subluri marSrutebis gamosaricxavad;  

TiToeuli misaReb-gasagzavni liandagisaTvis gamoiyeneba ori (TiTo rele liandagis TiToeuli 

misasvlelisTvis), xolo daSorebis TiToeuli ubnebisaTvis – TiTo aseTi rele. gamomricxavi 

releebi normalurad (marSrutebis ararsebobisas) denis qveSaa; isini marSrutis gamzadebisas 

amoirTveba sakontrolo-seqciuri KC reles zurguli kontaqtebiT, xolo sawyis mdgomareobaSi 

brundeba (amoqmeddeba) marSrutis bolo seqciis Sexsnis Semdeg. 

gamomricxavi reles frontuli kontaqti Seitaneba sawinaaRmdego yelidan miRebis marSrutis 

sakontrolo-seqciuri KC releebis wredis boloSi; vinaidan erTsa da imave liandagze dasaSvebia 

sxvadasxva yelidan miRebis samanevro marSrutebis erTdrouli gamzadeba (aseTi marSrutebi ar 

iTvleba mtrul marSrutebad), amitom zemoT aRniSnuli kontaqtebi daSuntebulia saboloo-

samanevro KM reles ori kontaqtiT. gamomricxavi reles zurguli kontaqtebi Setanilia 

sasignalo releTa wredSi.  

d1.34 naxazze mocemulia marSrutis gamzadebis zogadi algoriTmis blok-sqema. 
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nax. d1.32. sasignalo releebis mameorebelTa 

         Seyovnebis algoriTmis blok-sqema 

17. ПВЦ  reles CarTva 

18. ВЗС   reles amorTva 

       (170 mwm) 

19. ВЗС1   reles amorTva 

       (270 mwm) 

20. ВЗС2   reles amorTva 

       (200 mwm) 

21. ВЗС3  reles amorTva 

       (270 mwm) 

23. ПВЗ  da  МВЗ  salte- 

    Ebis ganrTva 

24.  SuqniSnis daxurva 

25. ВКЗ saltisa da ВКЗ 
       reles ganrTva 

27. ВКЗС5   reles amorTva 

      (200 mwm) 

22. ВЗС4 reles amorTva 

      (270 mwm) 

28. ВКЗС6   reles amorTva 

      (200 mwm) 

29. ПП  reles CarTva 

30. ВЦ  reles CarTva 

31. ПВЦ  reles CarTva 

32. ВЗЦ1 ÷ ВЗС6  rele- 

     bis  CarTva 

26. ВКЗ saltisa da ВКЗ 
       reles ganrTva 

42. dasasruli 

33.DSesasvleli 

34. ППФ reles amorTva 

35. ПВЗ reles kvebis 

     a m o r T v a 
             
  
36. ВЗЦ  reles CarTva 

37. ВЗЦ1,ВЗЦ2  rele- 
     Ebis CarTva 

38.  ВЗЦ3  reles CarTva 

39. ВЗС4 ÷ ВЗС6 releebis 

     C a r T v a 

40. 200 mwm amo- 

    iwura ?  

41. ПВЗ1  reles amorTva 

1.Dd a s a w y i s i 

2.КС  an С reles amorTva 

3. М-is mierTeba ВКЗ 
           salteSi    

  

4. ВКЗ reles CarTva 

5. ПВЗ salteSi M-is da     
   МВЗ salteSi П-s  mi- 
         erTeba       

6. ПП  reles amorTva 

7. ВЗС  reles amorTva 

      (170 mwm) 

8. ВЗС1   reles amorTva 

      (270 mwm) 

9. ВЗС2   reles amorTva 

      (200 mwm) 

10. ВЗС3   reles amorTva 

      (270 mwm) 

11. ВЗС4   reles amorTva 

      (270 mwm) 

12. ВЦ  reles amorTva 

13. ПВС   reles kvebis 
            amorTva 
       

14. ВЗЦ  reles CarTva 

15. ВЗС1-ВЗС3   releebis 

           C a r T v a 
            amorTva 
       

16. 270 mwm amo- 

    iwura ?  

ara 

ki 

ara 

ki 
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nax. d1.33. saliandago releTa nelmomqmedi mameoreblebis kvebis algoriTmis blok-sqema    

 

 

 

 

 
 

12.ПМ reles CarTva 

13.МСП salteSi 500 mwm-is 

toli impulsis formireba   

14. seqciis  sqemur kvanZSi 
 МСП reles  C a r T v a 

15. seqciis  sqemur kvanZSi 
 ВСП reles  C a r T v a 

16. ВЗУsaltedan  М-is ganrTva  

26.  dasasruli  

13.8. ПМ reles gragnilSi denis ganrTva 

13.9. 200 mwm damTavrda 

         ? 

13.11. МСП  saltedan П polusis ganrTva 

  13.10. ПМ  reles amorTva 

13.12 gamosasvleli  

ki 

ara 

13.7.  1У  (2У) reles amorTva   

ki 

ki ki 

ki 

ara 

ara 

ara 

ara 

7. 1У  reles CarTva 

  9. dS-is aTv-     

  la dasrulda 

       ?      

8. БВМШ 1МБ-s amu- 
       Saveba 

20. БВМШ 1МБ-s amu-  
       Saveba 

 21. dS-is aTv-     

  la dasrulda 

       ?      

17.drom gadaaW- 

  Arba 6 wm-s 

        

22. 2M  reles amu- 

       Saveba 
10. 2M  reles amu- 

       Saveba 

24.drom gadaaW- 

  Arba 6 wm-s 

        

18. ОУ reles amorTva 11. 2М reles amorTva 23. 2М reles amorTva 18. ОУ reles amorTva 

19. 2У  reles CarTva 

d a s a w y i s i 1. 

2. 1СП seqciis sali- 

andago reles CarTva 

3. КВВ Tavisufalia 

        ? 

4. 1ВСП reles CarTva 

5. ВЗУ salteSi М kve- 

    Bis mierTeba 

6. 1М rele CarT-     

      ulia ? 

13.1. Sesasvleli 

13.2. ПМ-is frontuli kont- 

  A    aqtebis SerTva 

13.3. МСП  salteSi П pol- 

       usis CarTva 

13.4. ПМ-is zurguli kont- 

  A    aqtebis ganrTva 

13.5. 1У  (2У) reles grag- 

  nilSi denis ganrTva 

13.6. 200 mwm damTavrda 

         ? 

a) b) 

ara 

ki 

ki 

ara 

ki 

ara 
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magaliTi d1.4. ganvixiloT Sesasvleli  Ч SuqniSnidan me-4 liandagze miRebis marSrutis gamzadebis 

procesi (ix.nax. d1.3).  
1.. Ч SuqniSnis gaRebisa da mis win arsebuli moaxloebis ubnis Tavisuflebis dros amoqmeddeba 

moaxloebis macne ЧИП rele (ix.nax. d1.16), romelic moaxloebis ubanze matareblis Sesvlisas amoirTveba; 

2. matarebeli rodesac Seva Ч SuqniSnis iqiT mdebare izolirebul uisro Чl ubanze, amoirTveba 

sakontrolo seqciuri KC  releebi; 

nax. d1..34. marSrutis gamzadebis zogadi algoriTmis blok-sqema 

ki 

ki 

1. 

2. marTvis pultze arsebul  

   Rilakebze TiTis daWera  

3. samarSruto akrefis  

    sqemebis CarTva  

4. sawyisi da saboloo re- 

       leebis CarTva 

5.U2 piroba sruldeba 

          ? 

6. sakontrolo-seqciuri 

    releebis CarTva 

 8. marSruti uqmdeba 

          ? 

9.U3 piroba sruldeba 

          ? 

10.sasignalo C reles CarTva  

11. C reles mameorebeli 

 C1, C2  releebis CarTva 

7. marSrutis Caketva 

   

d a s a w y i s i 

12. SuqniSnis  g a R e b a 

13. U4 piroba sruldeba 

          ? 

 14. sasignalo releTa TviT- 

          blokireba  

22.marSrutis gamzadeba SeuZ- 

           lebelia  

16. KC releebis amorTva 

           

18 sasign. C reles amorTva  

17. C rele CarTulia 

        ? 

19. C1,C2 rel.Seyovneba 

          ? 

20. C1, C2  releebis amorTva  

21. SuqniSnis  daxurva  

23. dasasruli  

15. KC rele CarTulia 

          ? 

ki 

ara 

ara 

ki 

ki 

ara 

ara 

ara 

ara 

ki 
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SeirTveba pirveli izolirebuli Чl ubnis ЧП2М reles amoqmedebis Semdegi wredi (pirvelad meore 

samarSruto 2М rele amoqmeddeba imitom, rom matarebeli moZraobs marjvnidan marcxniv);  

3. moaxloebis ubnis ganTavisuflebis Semdeg (dakavebulia Чl ubani) amoqmeddeba ЧИП rele (ix.nax. 
d1.16) da SeirTveba pirveli izolirebuli Чl ubnis pirveli samarSruto ЧП1М rele. 

4. moZravi Semadgenloba rogorc ki Sedgeba meore 4-6  seqciaze, amuSavdeba am seqciis meore 
samarSruto  4-61М (ix. nax. d1.18, d1.19, d1.20);  

5. pirveli seqciis saliandago reles amoqmedebis Semdeg kveba miewodeba amoqmedebaze Seyovnebis mqone 

mis nelmomqmed mameorebel МП reles (ix.nax. d1.31), romelic am momentidan 7 wamis gasvlis Semdeg 

amoqmeddeba;  

МП reles frontuli da meore seqciis 4-62M reles frontuli kontaqtebis SerTvis Semdeg Camketi 

releebis З wrediT amoqmeddeba da TviTblokirdeba pirveli seqciis Camketi ЧПЗ rele. 

6. zemoTaRniSnulis Semdeg amoqmeddeba da TviTblokirdeba meore seqciis pirveli samarSruto 4-61M 
rele. 

7. meore 4-6 seqciis ganTavisuflebidan 7 wamis gasvlis Semdeg amoqmeddeba am seqciis Camketi 4-6 З 

rele; 

8. samatareblo marSrutSi bolo izolirebuli seqciis ganTavisuflebisa da misaReb-gasagzavn liandagze 

matareblis arsebobisas avtomaturad CairTveba Semxvedri mimarTulebis (mocemul SemTxvevaSi H4 

SuqniSnidan dawyebuli) marSrutis gauqmebis ОТ rele; amis Sedegad sawyis mdgomareobaSi dabrundeba 

ukanaskneli seqciis Camketi З rele, xolo misi samarSruto rele amoirTveba. amis Semdeg H4 SuqniSnis 

kvanZSi CairTveba gamomricxavi И rele da ИП rele amoirTveba.   

      

d1.5.6 marSrutebis gauqmeba da kuTxuri Sesvlebi 
marSrutebis gauqmebisa da kuTxuri Sesvlis sqemebis SemadgenlobaSi Sedis: 

 SuqniSnebis funqcionalur kvanZebSi (ix. nax. d1.16, d1.18, d1.22; d1.24; d1.25; d1.27; 
d1.28) dayenebuli gauqmebis ОТ releebi; (ix. ЧОТ, М4ОТ, М6ОТ , М8ОТ, М10ОТ,  М14ОТ da 

H4ОТ releebi Sesabamisad d1.16; d1.18; d1.22; d1.24; d1.25; d1.27 da d1.28 naxazebze); 

 Sewyvilebuli isrebis amkrefi jgufis funqcionalur kvanZebSi  dayenebuli kuTxuri 
Sesvlis УК releebi (ix. 4УК rele d1.7 naxazze; gv. 417); 

 isrul-saliandago da uisro seqciebis sqemur kvanZebSi dayenebuli daSlis P releebi (ix. 
ЧПР, 4-6Р, 10Р da 14Р releebi Sesabamisad d1.17; d1.20; d1.23 da d1.26  naxazebze). 

 P releebi gankuTvnilia marSrutis gauqmebis an kuTxuri Sesvlebis dros izolirebuli 

ubnebis Camketi releebis asamoqmedeblad; isini mimdevrobiT CairTveba topologiurad (sadguris 

gegmis mixedviT) specialurad agebuli wrediT, romelic warmoqmnis Semsrulebeli jgufis 

releTa sqemis meeqvse wreds. am wredSi CarTulia saliandago releTa nelmomqmedi (Ruzis 

mizidvaze) МСП mameoreblebi, romlebic amowmebs izolirebuli seqciebis Tavisuflebas. 

nelmomqmedi releebis gamoyenebis wyalobiT gamoiricxeba samanevro marSrutis Sexsna maSin, 

rodesac Semadgenloba Seva pirvel izolirebul ubanze da xanmokled daikargeba Sunti. 

marSrutebis gasauqmeblad gaiTvaliswineba БВМШ tipis blokebis gamoyenebiT CarTvadi 

drois Seyovnebis releTa sami kompleqti (ix. nax. d1.30): 

 ОВ rele – marSrutebis gauqmeba moaxloebis Tavisufali ubnis SemTxvevaSi (drois 6 wm-iT 
Seyovneba); 

 МВ rele – samanevro marSrutis gauqmeba moaxloebis dakavebuli ubnis SemTxvevaSi (drois 1 
wT-iT Seyovneba); 

 ПВ rele - samatareblo marSrutis gauqmeba moaxloebis dakavebuli ubnis SemTxvevaSi (drois 

3 wT-iT Seyovneba); 
Sesasvleli Ч SuqniSniT miRebis gamouyenebeli marSrutis gasauqmeblad sadguris morige TiTs 

aWers gauqmebis ОГ Rilaks (ix. nax. d1.4) da am Rilakidan TiTis auSveblad – sawyis 

samarSruto Rilaks. am dros saposto kompleqtSi amoirTveba ОГ rele, amoqmeddeba 1C rele da 

tabloze avimcimdeba ОГ naTura; kveba moixsneba ПГ, МГ salteebidan (nax. d1.5); Rilakuri 

reles kontaqti sasignalo ЧC reles miaerTebs udenod darCenil МГ (ПГ) poluss (nax. d1.16), 
ris Sedegadac igi dakargavs kvebas. am dros dauyovneblad amoirTveba samatareblo sasignalo 

reles ЧC1, ЧC2 mameoreblebi, radgan МВЗ salteSi (ix. nax. d1.29) kveba ar arsebobs (ОГ, КФ, 

1С releTa kontaqtebi gaTiSulia). drois Seyovnebis kompleqtebis Tavisuflebis SemowmebiT 

(d1.30 naxazze naCveneb СВВ salteSi kveba arsebobs) mas Semdeg, rac faqtiurad daixureba 

signali, amoqmeddeba ЧОТ rele (nax. d1.16). misi CarTvis wredi Seicavs sawyisi ЧН1 da ЧКСМ 

releTa frontul da sasignalo ЧС1 reles zurgul kontaqtebs.  

Semdeg ОТ  da KC  releTa frontuli kontaqtebiT kvebis minusovani M polusi miuerTdeba 

BB saltes (ix. nax.9.30). Rilakebidan TiTis aSvebis Semdeg BB saltiT amoqmeddeba BB rele 

(ОГ naTura uwyvetad ganaTdeba), zurguli kontaqtiT kveba ganirTveba CBB saltidan, xolo 

frontuli kontaqtiT kveba miewodeba BB1 reles, romelic aamuSavebs drois Seyovnebis ОСБ, 
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МСБ, ПСБ salteebs (ix. iqve); kompleqtebis muSaoba tabloze kontroldeba wiTeli ОВ, МВ, 

ПВ naTurebiT. BB1 reles amoqmedebis Semdeg uwyvetad erTdroulad ori naTura ainTeba. 

kompleqtebis amuSavebis kvalobaze Sesabamisi naTura daiwyebs cimcims. marSruti gauqmdeba: 

 moaxloebis ubnis Tavisuflebis SemTxvevaSi - ОВ kompleqtis amuSavebis Semdeg; 

 moaxloebis ubnis dakavebulobis SemTxvevaSi - ПВ (samanevro marSrutis gauqmebisas МВ) 

kompleqtis  amuSavebis Semdeg; 

rogorc 12.30 naxazidan Cans ОВ reles amoqmedebis Semdeg ОСБ blokis gamosasvlelze ООВД 

da ООВ releebis Seyovnebis (0,4 wamis) ganmavlobaSi   ПОВ saltes miuerTdeba kvebis dadebiTi П 

polusi, tabloze acimcimdeba ОВ naTura, xolo  МВ da  ПВ naTurebi uwyvetad gaagrZelebs 

naTebas. am dros Tu ar gauqmda dayenebuli marSruti, maSin samanevro Seyovnebis drois 

amowurvis Semdeg amoqmeddeba  МВ rele.  ОМВД da ОМВ releebi Seyovnebis ganmavlobaSi   ПОВ 

da ПМВ saltebs miewodeba kvebis dadebiTi П polusi;  МВ naTura acimcimdeba, xolo ПВ naTura 

gaagrZelebs uwyvetad naTebas. Semdgom sqema analogiurad gaagrZelebs muSaobas. 

Seyovnebis salteebidan (nax. d1.30) kveba miewodeba daSlis wreds; amis Sedegad gasauqmebeli 

marSrutis trasaze amoqmeddeba daSlis P releebi. daSlis releebis amoqmedebis wreds 

marSrutis dasawyisis mxridan kveba miewodeba sawyis reles, moaxloebis macne relesa da OT 

reles kontaqtebiT; marSrutis bolodan aRniSnul wreds kveba miewodeba: 

 samatareblo marSrutis, an misaReb-gasagzavn liandagze Sesvlis samanevro marSrutis, an 

CixSi Sesvlis samanevro marSrutis SemTxvevaSi - Semxvedri signalis gauqmebis OT reles 

frontuli  kontaqtiT (es rele marSrutis dayenebis dros amoqmeddeboda КСМ da И releebis 

amoqmedebis Semdeg); 

 samanevro marSrutis SemTxvevaSi (garda zemoT CamoTvlili samanevro marSrutebisa) –

SuqniSnebis funqcionalur kvanZebSi arsebuli da marSrutis bolos ganmsazRvreli saboloo-

samanevro KM reles kontaqtebiT. 

Р reles kontaqti gawyvets signalis sakontrolo-seqciur КС reles wreds.  marSrutis 

sawyisi signalis КС reles kontaqti gawyvets ВВ kvebas, amoirTveba ВВ, ВВ1 releebi, Camoiyreba 

drois Seyovnebis kompleqti da Caqreba  ОГ, ОВ, ПВ naTurebi (ix.nax.12.30). amoqmeddeba 

marSrutebis Camketi З releebi, amoirTveba sawyisi rele da amis Semdeg Р releTa wredidan 

moixsneba kveba; Р releTa kvebis wredSi kvebis impulsis xangrZlivoba sakmarisi unda iyos 

imisaTvis, rom marSrutSi Semavalma yvela izolirebulma seqciam moaswros Sexsna. samatareblo 

marSrutSi Sesvlis brZanebis gamcemi signalis ОТ reles (da maSasadame, Р reles kvebis wredis)  

droze adre amorTvam SeiZleba droze adre ganrTos kveba daSlis releTa wredisagan, ris 

Sedegadac gasauqmebel marSrutebSi SeiZleba darCes Seuxsneli izolirebuli seqciebi; amis 

gamosaricxavad sakontrolo-seqciur releTa kontaqtis gadatyorcnis periodSi aRniSnuli ОТ 

reles gragnils kvebis ПОВ impulsi miewodeba. 

ПОВ saltis (ix. nax. d1.30) organizebis Tavisebureba is aris, rom masSi kvebis miwodeba 
xdeba drois nebismieri (rogorc saerTo, aseve samanevro da samatareblo) Seyovnebis dros, rac 

saSualebas iZleva OT reles wredis kveba ganxorcieldes rogorc winaswar Caketili, aseve 

sabolood Caketili marSrutis gauqmebis dros; OT reles sqemis aseTi organizeba saSualebas 

gvaZlevs uari vTqvaT am reles paralelurad CarTuli didi tevadobis kondensatoris 

gamoyenebaze. 

daSlis P releebad gamoiyeneba РЭЛ1-6,8 tipis dabalomiani releebi; P releTa gadatvirTvis 

gamosaricxavad maTi kvebis wredSi Setanilia sabalasto rezistorebi. P releTa sqemis 

normalurad muSaobisaTvis marSrutSi Semavali izolirebuli seqciebis raodenobam 20-s ar unda 
gadaaWarbos. 

rogorc zemoT aRvniSneT, drois Seyovnebis yvela kompleqti CairTveba erTi da igive BB1 

reles kontaqtiT (ix. nax. d1.30) da es xdeba OГ Rilakidan (ix. nax. d1.1 TiTis aSvebis Semdeg; 
aqedan gamomdinare sadguris moriges SeuZlia TiTi ar auSvas gauqmebis OГ Rilaks da daxuros 

ramdenime SuqniSani (rogorc d1.30 naxazidan Cans, kveba jer kidev ar gaiTiSeba CBB salteSi); 

Semdeg TiTi auSvas gauqmebis OГ Rilaks da rogorc ki amuSavdeba drois Seyovnebis kompleqtebi 

da drois gansxvavebuli SeyovnebiT gaauqmos nebismieri kategoriis ramdenime  marSruti; 

SuqniSnis sarezervo daxurvisaTvis pultze gaTvaliswinebulia marSrutis bolos 

ganmsazRvreli jgufuri ГКМ Rilaki (ix. nax. d1.1). SuqniSnis dasaxuravad erTdroulad unda 

davaWiroT TiTi ГКМ Rilaksa da marSrutis saboloo samarSruto Rilaks. amis Sedegad kveba 

moixsneba МГК saltidan (ix.nax d1.5), romelsac saboloo samarSruto Rilakze TiTis daWeris 

Semdeg miuerTdeba sakontrolo seqciuri releebis wredis bolo; amis Sedegad amoirTveba KC 

releebi da SuqniSanze ainTeba amkrZalavi Suqi. amis Semdeg marSrutSi Semavali izolirebuli 

seqciebi mxolod xelovnurad SeiZleba Seixsnas. 
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kuTxur SesvlebSi gamouyenebeli izolirebuli seqciebi ase Seixsneba. davuSvaT, rom samanevro 
marSruti gamzadebuli iyo 1l liandagidan Чl ubanze (ix. nax. d1.1). mokle moZravma erTeulma 

daikava 2-8 seqcia da gaCerda M12 SuqniSniT ukan dasabruneblad. am dros Чl ubani ar iqna 

dakavebuli; amitom igi Cveulebrivi wesiT ver Seixsneba. 

Semdeg sadguris morigem moamzada M12 SuqniSnidan dawyebuli marSruti da matarebelma 

daiwyo ukumimarTulebiT moZraoba.; rogorc ki igi Sedgeba pirvel izolirebul seqciaze, 2-

8МСП, М12КС, М12З1, М12МП releTa zurguli da М12С reles frontuli kontaqtebiT 

amoqmeddeba M12OT rele (naxazze naCvenebi ar aris); am dros momzaddeba wina marSrutSi 

gamouyenebeli seqciis daSlis P reles wredi. 2-8 seqciis ganTavisuflebisa da am seqciis 

saliandago reles nelmomqmedi mameorebeli reles amoqmedebis Semdeg SeirTveba daSlis 

aRniSnuli reles kvebis wredi; imavdroulad 2-8МСП reles kontaqtiT gawydeba M12OT reles 

kvebis wredi, magram es rele ar amoirTveba, radgan igi damatebiT kvebas iRebs МСП  saltidan 

(nax. d1.31). 
isruli 2-8 seqcia Seixsneba Sesabamisi 2-8 P reles amoqmedebiT, xolo M12 SuqniSnidan 

dawyebul marSrutSi Semavali azolirebuli seqciebi -  Cveulebrivad (moZravi Semadgenlobis 

gadaadgilebis kvalobaze). 

davuSvaT, rom misaReb-gasagzavn liandagTan mirTulia romelime isari da gamzadebulia 

aRniSnuli liandagidan gasasvleli marSruti; am SemTxvevaSi marSrutis daSlis wredSi kveba 

miewodeba УЗ kontaqtiT; Semdgom sqema analogurad muSaobs. 

d1.35 naxazze moyvanilia samatareblo da samanevro marSrutebis gauqmebis algoriTmis blok-

sqema. 
 

d1.5.7 seqciebis xelovnurad Sexsnis sqema 
    xelovnurad Sexsnis reJimi gamoiyeneba im izolirebuli seqciebis Sesaxsnelad, romelTa 

Sexsna garkveuli mizezebis (magaliTad, yalbi dakavebulobis) gamo Cveulebrivi wesiT ver moxda 

marSrutSi matareblis gavlis, an am marSrutis gauqmebis dros.  

ganvixiloT, Tu rogor xdeba seqciis xelovnuri daSla. romelime seqcia Tu darCa Seuxsneli, 

tabloze arsebul Suq-sqemaze aRniSnuli seqciis mnemogamosaxuleba darCeba gaSuqebuli wiTlad 

(Tu igi dakavebulia) an TeTrad (misi Tavisuflebis dros).  

TiToeuli izolirebuli seqciisaTvis pult-tabloze arsebobs misi xelovnurad Sexsnis РИ 

Rilaki, romlis dasaxelebas win erTvis aRniSnuli seqciis dasaxeleba (magaliTad, rogorc 

d1.17; d1.20; d1.23 da d1.26 naxazebzea naCvenebi  Чl, 4-6il, 10il da 14 il seqciebis 

xelovnurad SexsnisaTvis gaTvaliswinebulia Sesabamisad ЧПРИ, 4-6РИ, 10РИ da 14РИ Rilakebi 

(isini pult-tablozea gamotanili);  maTze TiTis daWerisas, rogorc aRniSnuli naxazebidan Cans, 

xelovnurad Sexsnis Sesabamis (kerZod ЧПРИ, 4-6РИ, 10РИ da 14РИ) releebs miuerTdeba kvebis 

СИВ salte; aRniSnul СИВ saltes (ix. nax. d1.30) kveba maSin miewodeba, rodesac Tavisufalia 

drois Seyovnebis kompleqti; am SemTxveveSi amoqmeddeba saTanado РИ rele da seqciis Sexsnamde 

meore gragniliT gadava TviTblokirebis wredze. tabloze naTebas daiwyebs Sesaxsneli seqciis 

saindikacio naTura (ix. d1.17; d1.20; d1.23 da d1.26 naxazebi). 
seqciis xelovnurad Sexsnis РИ Rilakze SecdomiT TiTis daWerisas SuqniSani rom ar 

daixuros, РИ releTa CarTvis wredebSi Setanilia Sesabamisi izolirebuli seqciis sakontrolo 

seqciuri KC reles zurguli kontaqti. 

 marSrutSi Seuxsnelad darCenili izolirebuli seqciebis Sesaxsnelad sadguris morigem 

TiTi unda daaWiros am seqciebis xelovnurad Sexsnis РИ Rilakebs; СИВ salteSi kvebis 

arsebobisas (e.i. rodesac Tavisufalia drois Seyovnebis kompleqti) amuSavdeba izolirebuuli 

seqciis xelovnurad Sexsnis РИ rele; am reles amoqmedebis indicirebisaTvis gaSuqdeba zemoT 

aRniSnuli saindikacio naTura.  

amis Semdeg sadguris morigem TiTi unda daaWiros  xelovnurad Sexsnis jgufur ГРИ 

Rilaks. saposto kompleqtSi ОГРИ da ГРИП releebis udenod yofnis Semowmebis Semdeg 

amoqmeddeba xelovnurad daSlis jgufuri ГРИ rele (ix.nax. d1.30).  es ukanaskneli  ИВ reles 

amoqmedebamde TviTblokirdeba Tavisi meore gragniliT. ГРИ reles kontaqtebiT gaiSveba drois 

Seyovnebis ИСБ kompleqti da kveba moixsneba СИВ saltidan. tabloze wiTeli feriT uwyvetad 

gaSuqdeba xelovnurad Sexsnis ГРИ naTura.  

sami wuTis gavlis Semdeg amoqmeddeba drois Seyovnebis ИСБ kompleqti, CairTveba ИВ, ИВ1 

releebi, kveba miewodeba ПИВ da МИВ salteebs. tabloze cimcims daiwyebs ГРИ naTura (ix. nax. 
d1.30). ПИВ da МИВ salteebi РИ releTa frontuli kontaqtebiT kvebas miiRebs da amoqmeddeba 

Sesabamisi izolirebuli seqciebis Camketi З releebi; amis Semdeg amoirTveba Sesabamisi РИ 

releebi. ИВ reles zurguli kontaqtiT gawydeba ГРИ reles blokireba; igi dakargavs kvebas da  
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amorTavs ИВ reles, xolo es ukanaskneli ki - ИВ1 reles; kveba moixsneba ПИВ, МИВ salteebidan. 

tabloze Caqreba ГРИ naTura, xolo seqciis mnemosqemaze naTurebi xelaxla gaSuqdeba uwyveti 

wiTeli SuqiT (Tu seqcia dakavebuli darCa) an Caqreba. xelovnurad Sexsnis sqema dabrundeba 

sawyis mdgomareobaSi.  

d1.36 naxazze mocemulia marSrutis xelovnurad daSlis algoriTmis blok-sqema. 

 

 

 

 

 

   D nax. d1.35. samatareblo da samanevro marSrutebis 

                      gauqmebis algoriTmis blok-sqema 

41.КС releebis amorTva 

 

42. ВВ  saltidan M 

 polusis ganrTva 

  

43. ВВ da ВВ1 re- 
 leebis amorTva 

  

44.  dasasruli 

   D 

 22. ООВ rele ОПВ 
 saltedan gamorTavs 

      П poluss 

 

31. ОМВ rele ПМВ 
 saltedan gamorTavs 

      П poluss 

 

 40. ООВ rele ППВ 
 saltedan gamorTavs 

      П poluss 

 

20. ООВД  rele amor- 

     Tavs  ООВ   reles 

 

29. ОМВД  rele amor- 
     Tavs  ОМВ   reles 

 

38. ОПВД  rele amor- 
     Tavs  ОПВ   reles 

 

21.  200 mwm  
Aamoiwura 

    ? 

30.  200 mwm  
Aamoiwura 

    ? 

39.  200 mwm  
Aamoiwura 

    ? 

19.  200 mwm  
Aamoiwura 

    ? 

28.  200 mwm  
Aamoiwura 

    ? 

37.  200 mwm  
Aamoiwura 

    ? 

18.  ОВ rele amor-     

  Tavs  ООВД    reles 

 

27.  МВ rele amor-     
   Tavs  ОМВД    reles 

 

36.  ПВ rele amor-       
Tavs  ОПВД    reles 

 

ki 

ara ara ara 

ki ki 

2. ОГ Rilakze TiTis 

   Dd a W e r a 

1.  dasawyisi 
   D 

3.ОГ,ОГ1 releebis 

  a m o r T v a 

4. ПГ,МГ salteebidan 

     П; М-is ganrTva 

5. СВВ salteSi П-s 
  m i e r T e b a 

6. sawyis samarSruto 
   Rilakze daWera 

7.jer С, Semdeg – С1, 
  С2  releebis amorTva 

 

8. SuqniSnis daxurva 
 

9. СВВ saltiT  ОТ  
reles C a r T v a 

 

10.ОГ Rilakis aSveba 

 

11.  ОГ,ОГ1 rele- 

  Eebis CarTva 

 
12. jer BB, Semdeg – 
  BB1 reles CarTva 
 

13.M-is mierTeba ОСБ, 
 МСБ, ПСБ blokebTan 

 

 

14.  6 wami  
Aamoiwura 

    ? 

23.  1 wuTi  
Aamoiwura 

    ? 

32.  3 wuTi  
Aamoiwura 

    ? 

15. ОВ reles amorTva 24. МВ reles amorTva 33. ПВ  reles amorTva 

16. ПОВ salteSi П-s 
  m i e r T e b a 

25. ПМВ salteSi П-s 
  m i e r T e b a 

34. ППВ salteSi П-s 
  m i e r T e b a 

17.  6 wamis Seyovneb- 
iT Р reles CarTva 

26.  1 wuTis Seyovneb- 

iT Р reles CarTva 

35.  3 wuTis Seyovneb- 
iT Р reles CarTva 

ara ara ara 

ki ki ki 

ara ara ara 

ki ki ki 
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nax. d1.36. marSrutis xelovnurad daSlis 

         algoriTmis blok-sqema 
   D 

ara 

ki 

ki 

ara   12.  3 wuTi  
Aamoiwura 

    ? 

13. ИВ  reles CarTva 

   D 

14. ИВ1  reles CarTva 

   D 

15. ПИВ saltesTan   П po- 

lusis da  МИВ saltesT-  
Tan  М polusis mierTeba 

   D 

16.  seqciebis З rele- 

     ebis CarTva 

   D 

17. ИВ rele CarTavs    

     ГРИ reles D 

 18.  200 mwm  
Aamoiwura 

     ? 

19. ГРИ  reles amorTva 

   D 

20.  jer ИB, Semdeg – 
 ИB1 reles amorTva 

 

 21. ПИВ saltedan   П po- 
 lusis da  МИВ salted- 

 an  М polusis gamorTva 

   D 

22. СИB salteSi  П po- 
   lusis mierTeba   

 

24.  dasasruli 

   D 

1.  dasawyisi 
   D 

2. seqciaTa ИРК Rila- 

 kebze TiTis daWera 

   D 

3. ИР kompleqti 

  Tavisufalia 

       ? 

   D 

4.  seqciebis РИ rele- 

     ebis CarTva 

   D 

5. jgufur ГРИ Rilak- 

   ze TiTis daWera 

   D 

6.  ОГРИ reles CarTva 

   D 

  7.  200 mwm  
Aamoiwura 

    ? 

8. ГРИП  reles amorTva 

   D 

9.  ГРИ  reles CarTva 

   D 

10. СИВ saltidan  П po- 
    lusis ganrTva 

   D 

11. ИСБ blokTan  М po- 
   lusis mierTeba 

   D 

23.  xelovnuri daSla 

S e u Z l e b e l i a 

   D 

ara 

ki 

ara 

ki 
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d1.5.8 sasignalo Cvenebebis urTierTdamokidebuleba 

 

sasignalo Cvenebebis urTierTdamokidebulebaTa gansaxorcieleblad gamoiyeneba topologiurad 

(sadguris gegmis mixedviT) agebuli pirveli samarSruto 1M releTa CarTvis wredi. SuqniSanze 

mwvane Suqis CasarTvelad am wredSi CarTulia ЗС rele, xolo mocimcime signalia asanTebad – 

МГС rele. 

sasignalo Cvenebebis urTierTdamokidebulebis wredis topologiurad agebisaTvis gamoiyeneba 

marSrutis seqciebis samarSruto releTa zurguli  da sakontrolo-seqciur releTa frontuli 

kontaqtebi. 

urTierTdamokidebulebaTa wredSi garda zemoaRniSnulisa, CarTulia: 

 maketis fiqsacia ФМ reles frontuli kontaqti; romelime isris maketze mierTebisas 

aRniSnuli kontaqti gawyvets sasignalo urTierTdamokidebulebis wreds; 

 miRebis marSrutebis boloSi – gasasvleli SuqniSnis sasignalo relesa da gadauxrelad 

moZraobis ganmsazRvreli sakontrolo isrul releTa frontuli kontaqtebi; 

 gagzavnis marSrutebis boloSi – daSorebis ori da meti blok-ubnis Tavisuflebis 

makontrolebeli Camketi З reles frontuli kontaqti.  

urTierTdamokidebulebaTa wredis dasawyisSi arsebuli ZiriTadi sasignalo reles frontuli 

kontaqti marSrutis pirvel da meore seqciebze Suntis xanmokled dadebisa da aRebis dros 

gamoricxavs pirvel samarSruto releTa wrediT ЗС an  МГС reles amoqmedebas.   
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Dd a n a r T i   2  

blokuri sareleo-samarSruto centralizaciis 

Semsrulebeli tipis blokebis sqemebi 

 

 

 

 
nax.d2.1.  isruli saliandago seqciis  СП-М blokis principuli sqema  



463 

 

 

 

 

 nax. d2.2.  sadguris yelSi arsebuli saliandago ubnis УП-М blokis principuli sqema  
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nax. d2.3.  misaReb-gasagzavni liandagis П-М blokis sqema 



465 

 

 

 

 

 

 

nax. d2..4.  damatebiTi sasignalo ВД-М blokis principuli sqema 
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nax. d2.5.  gamosasvleli SuqniSnis ВI-М blokis principuli sqema 
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nax. d2...6.  gamosasvleli SuqniSnis ВII-М blokis principuli sqema 
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nax. d2. 7.  gamosasvleli SuqniSnis ВIII-М  blokis principuli sqema 
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nax. d2..8.  samanevro SuqniSnis МI-М  blokis principuli sqema 
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nax. d2...9.  samanevro SuqniSnis МII-М  blokis principuli sqema 
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nax. d2. 10.  samanevro SuqniSnis МIII-М  blokis principuli sqema 
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nax. d2..11.  centralizebuli isris С-М blokis principuli sqema 
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nax. d2..12. mudmivi denis isruli el.amZravis marTvis ПС110/220-М  blokis principuli sqema 
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nax. d2..13. cvladi denis isruli el.amZravis marTvis ПС110/220М  blokis principuli sqema 
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nax. d2..14. misaReb-gasagzavni liandagis gadaRobvis ОГ-1-М  blokis principuli sqema 
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