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anotacia: kvebis mrewvelobis institut-

Si damuSavda velurad mzardi Rviis girCe-

bisa da mwvane masisgan naturaluri sakvebi 

danamatebis _ biologiurad aqtiuri eqst-

raqtebis damzadebis teqnologia da dad-

ginda Semdegi optimaluri teqnologiuri 

parametrebi: mravalnayofian girCebs da 

mwvane masas unda Cautardes Tburi eqstraq-

cia 400C-ze oTxi saaTis ganmavlobaSi spir-

tis 60%-iani wyalxsnariT. SeviswavleT Rvi-

is girCebisa da mwvane masisgan miRebuli bi-

oaqtiuri eqstraqtebis organoleptikuri da 

fizikur-qimiuri maCveneblebi, davadgineT 

maTi zRvruli sidide. SevimuSaveT Rviis 

girCebisa da mwvane masisgan eqstraqtebis 

miRebis teqnologiuri instruqciisa da Rvi-

is eqstraqtebis sawarmoo Siga standartis 

proeqtebi. SeviswavleT Rviis eqstraqtebis 

gamoyenebis sfero da davadgineT, rom eqst-

raqtebis gamoyeneba SeiZleba kvebis mrewve-

lobaSi, rogorc sakvebi danamati, agreTve 

parfiumerul-kosmetikur warmoebasa da 

farmakologiaSi.  

 

sakvanZo sityvebi: Rvia; girCebi; sakvebi 

danamati; eqstraqti; parametri.  
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Sesavali 

praqtikulad yvela qveyanaSi TandaTano-

biT ikrZaleba kvebis produqtebSi sinTezu-

ri danamatebis gamoyeneba. Sesabamisad, mkve-

Trad gaizarda moTxovnileba naturalur 

sakveb bioaqtiur danamatebze. aRniSnulidan 

gamomdinare, mcenareuli nedleulisgan bi-

oaqtiuri nivTierebebis gamowvlilva da ma-

Ti Seswavla aqtualuria rogorc sazRvar-

gareT, ise CvenTan.  
  

 

 

ZiriTadi nawili 

kvlevis obieqtad gamoviyeneT velurad 

mzardi mravalnayofiani Rviis (J. Polycarpos 

C.koch) girCebi da mwvane masa. 

Rviis daqucmacebuli girCebisa da mwvane 

masisgan (wiwvebiani patara totebi, totebis 

diametri ar unda aRematebodes 0.5 sm-s) sak-

vebi danamatebis _ bioaqtiuri eqstraqtebis 

damzadebis teqnologiuri reJimis dadgenis 

mizniT eqsperimenti Catarda or variantad.  

I varianti _ Rviis daqucmacebul mwvane 

masas da girCebs (cal-calke) Cautarda eqs-

traqcia spirtis 40%-iani wyalxsnariT ga-

remos temperaturis pirobebSi da Tburi 

eqstraqcia 40OC-ze 2_4 saaTis ganmavlobaSi.  

II varianti _ Rviis daqucmacebul mwvane 

masas da girCebs (cal-calke) Cautarda eqs-

traqcia spirtis 60%-iani wyalxsnariT ga-

remos temperaturis pirobebSi da Tburi 

eqstraqcia 40OC-ze 2_4 saaTis ganmavlobaSi. 

Rviis girCebisa da mwvane masis eqstraq-

ciis procesis dasrulebis Semdeg eqstraq-

tebi cal-calke CamovasxiT da gavfiltreT, 

xolo eqstraqciis Semdeg darCenil narCe-

nebSi ganvsazRvreT eTerovani zeTis Semc-

veloba ginzburgis meTodiT. girCebis zeT-

Semcveloba 0.3 % iyo, mwvane masis narCeneb-

Si ki mxolod kvali dafiqsirda.  

SeviswavleT girCebisa da mwvane masisgan 

sxvadasxva teqnologiuri reJimis pirobebSi 

miRebuli eqstraqtebis xarisxobrivi maCve-

neblebi. kvlevis Sedegebi mocemulia pirvel 

cxrilSi. 

Catarebuli eqsperimentebis Sedegebis 

analizma gviCvena, rom spirtis 60%-iani 

wyalxsnariT 4-saaTiani Tburi eqstraqciis 

pirobebSi girCebisgan miRebul eqstraqtSi 

5%-iT, xolo mwvane masisgan miRebul eqst-

raqtSi 1.5%-iT izrdeba eqstraqtuli nivTie-

rebebis masuri wili.  

amrigad, Rviis nedleulisgan naturalu-

ri eqstraqtebis damzadebis teqnologiuri 

parametrebis dadgenis mizniT Catarebuli 

eqsperimentebis Sedegebis analizis safuZ-

velze dadgenilia, rom Rviis girCebs da 

mwvane masas unda Cautardes Tburi eqstraq-

cia 40OC-ze 4 saaTis ganmavlobaSi spirtis 

60%-iani wyalxsnariT.  
 

eqstraqtis damzadebis teqnologiuri 

procesis aRwera.  

mravalnayofiani Rviis girCebi davaqucma-

coT saojaxo xorcsakepSi, xolo mwvane masa 

davWraT sasxlaviT (1sm sigrZis nawilebad). 

eqstraqtis damzadebis mizniT Rviis ned-

leuls Cautarda Tburi eqstraqcia 40OC-ze. 

eqstragentad gamoviyeneT spirtis 60%-iani 

wyalxsnari.  

50_50 grami Rviis daqucmacebuli girCebi 

da mwvane masa cal-calke CaitvirTa 500 sm3 

kolbaSi, daemata spirtis 60%-iani wyalxsna-

ri: girCebs _ 150sm3 (1:3) xolo wiwvebs _ 

250sm3 (1:5). kolbis SigTavss kargad movurieT 

minis wkiriT da SevdgiT airRumelSi 40OC-ze 

± 1 OC. eqstraqciis xangrZlivoba iyo 4 saaTi. 
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cxrili 1 

teqnologiuri parametrebis gavlena Rviis eqstraqtebis  

xarisxobriv maCveneblebze 

 

 

# nimuSis dasaxeleba 

eqstraqtis 

masuri wili, % 

eTilis 

spirtis masuri 

wili, % 

aqtiuri 

mJavianoba, (pH) 

eqstraqciis xangrZlivoba (saaTi) 

2 4 2 4 2 4 

1 

spirtis 40%-iani wyalxsnariT gare-

mos temperaturis pirobebSi miRebu-

li eqstraqtebi:  

      

girCis 16.5 17.0 39.5 39.5 6.0 6.0 

mwvane masis 12.5 14.0 39.7 39.7 6.0 6.5 

2 

spirtis 40%-iani wyalxsnariT 

Tburi eqstraqciiT (400C) miRebuli 

eqstraqtebi:  

      

girCis 19.5 20.5 38.5 38.4 5.5 6.0 

mwvane masis 16.5 18.5 38.8 38.5 6.5 6.0 

3 

spirtis 60%-iani wyalxsnariT gare-

mos temperaturis pirobebSi miRe-

buli eqstraqtebi: 

      

girCis 20.5 22.5 59.5 59.5 5.5 6.0 

mwvane masis 14.5 17.0 59.8 59.7 6.0 6.0 

4 

spirtis 60%-iani wyalxsnariT Tbu-

ri eqstraqciiT (400C) miRebuli 

eqstraqtebi: 

      

girCis 24.5 25.0 59.0 59.0 5.5 6.0 

mwvane masis 18.0 19.5 58.5 58.5 6.0 6.0 
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Rviis nedleulisgan eqstraqtis damzade-

bis Tanamimdevruli teqnologiuri sqema mo-

cemulia qvemoT.  

eqstraqciis procesis damTavrebis Semdeg 

nimuSebi gamoviReT airRumlidan, eqstraqti 

CamovasxiT da gavfiltreT.  

Rviis girCebisa da mwvane masisgan damza-

debuli eqstraqtebis organoleptikuri da 

fizikur-qimiuri maCveneblebis dadgenis miz-

niT SeviswavleT Cven mier damuSavebuli teq-

nologiuri reJimiT miRebuli eqstraqtebi. 

kvlevis Sedegebi mocemulia me-2 cxrilSi. 

amrigad, SeviswavleT Rviis nedleulis-

gan miRebuli eqstraqtebis organoleptiku-

ri da fizikur-qimiuri maCveneblebi da da-

vadgineT maTi zRvruli sidideebi. 

Rviis naturaluri bioaqtiuri eqstraqte-

bis gamoyeneba SeiZleba kvebis mrewvelobaSi 

rogorc sakvebi danamati da parfiumerul-

kosmetikur warmoebasa da farmakologiaSi.

 

 

Rviis eqstraqtis miRebis teqnologiuri procesis sqema 

 

Rviis girCebi 

daqucmaceba 

         spirtis wyalxsnari      daqucmacebuli nedleuli 

areva 

dayovneba 

Camosxma 

           eqstraqti                          spirtis Semcveli narCeni 

            gafiltvra                                  gamoxda 

         Rviis eqstraqti                        gamonaxadi spirti 

            dafasoeba            narCeni            axali partia  

                                                    nedleulisaTvis 
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cxrili 2 

Rviis nedleulisgan miRebuli eqstraqtebis organoleptikuri  

da fizikur-qimiuri maCveneblebi 

 

maCveneblis dasaxeleba eqstraqtebis daxasiaTeba da norma 

girCebis mwvane masis 

garegani saxe gamWvirvale, Ria qarvisferi 

siTxe 

gamWvirvale, qarvisferi siTxe 

suni wiwvovanebisTvis 

damaxasiaTebeli 

wiwvovanebisTvis 

damaxasiaTebeli, 

gamagrilebeli surneliT 

eTilis spirtis moculobiTi wi-

li, %, 200C-ze 
58.0±1 58.5±1 

eqstraqtuli nivTierebebis masuri 

wili, %, aranakleb 

20.0 19.5 

aqtiuri mJavianoba, (pH) 5.0 – 7.0 6.0 

saerTo azoti, % 0.19 0.16 

vitaminebi:   

B1, mg% 0.532 0.025 

B2, mg% 0.115 0.083 

C, mg% 6.8 7.9 

peqtinebi, % 1.15 1.28 

mTrimlavi nivTierebebi, % 0.084 0.48 

saerTo mJavianoba, % 1.1 1.4 

 

  

daskvna 

Catarebuli gamokvlevebis Sedegad dad-

ginda, rom Rviis girCebs da mwvane masas un-

da Cautardes Tburi eqstraqcia 40OC-ze 4 sa-

aTis ganmavlobaSi spirtis 60%-iani wyalxs-

nariT. Seswavlilia Rviis nedleulisgan mi-

Rebuli eqstraqtebis organoleptikuri da 

fizikur-qimiuri maCveneblebi, dadgenilia ma-

Ti zRvruli sidideebi. damuSavebulia Rviis 

girCebisa da mwvane masisgan eqstraqtis miRe-

bis teqnologiuri instruqcia da eqstraqtis 

sawarmoo Siga standartis proeqtebi.  
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ABSTRACT. The technology of producing natural food additives such as biologically active extracts received from 
wild-growing juniper cones and green mass was processed and optimal technological parameters were established at 
the institute of food industry: Indian juniper cones and green mass thermal extraction should be provided at 400C◦ 
with alcohol-water solution of 600C◦ during 4 hours. We studied the organoleptic and physicochemical parameters of 
biologically active extracts received from juniper cones and green mass and their marginal parameters. 

We have developed the projects of technological instruction of receiving extracts from juniper cones and green 
mass and internal manufacturing standard. Studies of the scope of juniper extract use has shown that these extracts 
may be used in food industry, as food additive as well as in perfume and cosmetics industry and pharmacology. 

 Resume:  
KEY WORDS: cones and berries; ethereal oil; juniper; wild-growing.  
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АННОТАЦИЯ. В Институте пищевой промышленности разработана технология получения натуральных пи-
щевых добавок - биологически активных экстрактов из шишко-ягод и зеленой массы можжевельника, и ус-
тановлены оптимальные технологические параметры, которые заключаются в следующем – шишко-ягоды 
многоплодного можжевельника должны экстрагировать 60%-ным водно-спиртовым раствором в течение 
четырех часов при температуре 400C.  

Изучены органолептические и физико-химические показатели биологически активных экстрактов, изго-
товленных из шишко-ягод и зеленой массы можжевельника, и установлено, что экстракты могут быть исполь-
зованы в пищевой промышленности как пищевые добавки, а также в парфюмерно-косметическом производст-
ве и фармакологии.  

Разработаны проекты технологической инструкции получения экстрактов из шишко- ягод и зеленой массы, 
и производственный внутренний стандарт на биоактивные экстракты можжевельника. Изучена сфера ис-
пользования экстрактов из можжевельника.  

 

КЛЮЧЕВЫЕ СЛОВА: можжевельник; параметры; пищевые добавки; шишко-ягоды; экстракты.  
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anotacia: riskis kategoria miznis miuR-

wevlobis, raRacis miuReblobis an raRacis 

dakargvis saSiSroebas asaxavs. adamianis 

saqmianobaSi momavlis srulad ganWvreta 

SeuZlebelia, aq gaurkvevloba mudmivad ar-

sebobs. momavlis gaurkvevloba da situaci-

is ganusazRvreloba samewarmeo riskis eko-

nomikuri kategoriis warmoqmnis winapiro-

baa. samewarmeo riskis Camoyalibebis proce-

si sameurneo-ekonomikuri da samewarmeo saq-

mianobis ganviTarebis fonze mimdinareobs. 

samewarmeo saqmianoba ekonomikuri urTier-

Tobis ganviTarebis mxolod garkveul etap-

ze, adekvatur ekonomikur sivrceSi realiz-

deba da is damoukidebeli qvesistemis saxiT 

arsebobs. ekonomikuri riskebis sistemaSi 

samewarmeo riski TavisTavadi ekonomikuri 

kategoriaa. mas ganviTarebis specifikuri 

areali aqvs. samewarmeo saqmianobis ganviTa-

rebis kvalobaze samewarmeo riski sul uf-

ro meti ZaliT moicavs sawarmoo-ekonomi-

kuri urTierTobebis realizaciis dRes 

arsebul yvela movlenas. samewarmeo riski 

aris is magiuri genetikuri kodi, romelic 

bizness damatebiTi mogebis miRebis mizniT 

axali, manamde ararsebuli safrTxis mimar-

TulebiT aZlevs stimuls. am pirobis gaTva-

liswinebiT samewarmeo riski samewarmeo 

saqmianobis sivrcidan mTels ekonomikur 

sivrceSi poulobs areals da araerTi eko-

nomikuri kategoriis Semdgomi realizaciis 

yvela peripetiaze srulad aisaxeba.  

 

sakvanZo sityvebi: ekonomikuri kate-

goria; ekonomikuri saqmianoba; ekonomikuri 

riski; mewarme; riski; sameurneo saqmianoba; 

samewarmeo saqmianoba; samewarmeo riski.  
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Sesavali 

dRes saqmian urTierTobebSi xSirad gvxv-

deba terminebi: "biznesis warmateba", "riskis 

gavlena", "riskis Sefaseba", "gonivruli ris-

kis gadawyvetileba" da sxva. zogadad, es 

terminebi ekonomikis ganviTarebis amsaxveli 

mocemulobaa, konkretulad ki gamoxatavs 

sabazro urTierTobaTa ganviTarebis kanon-

zomierebebs. isini samewarmeo riskis eko-

nomikuri kategoriidan iReben saTaves da 

socialur-ekonomikur urTierTobebSi uSua-

lod am kategoriebis praqtikuli reali-

zaciis process adastureben. 

Tanamedrove sabazro sistema Tvisebrivad 

sul ufro axal realobebs warmoSobs: am 

mimarTebiT riskis arealSi biznesisა da sa-

mewarmeo saqmianobis moqceva erT-erTi kon-

kretuli mocemulobaa. marTalia, riski ada-

mianis mudmivad Tanamdevi socialuri mov-

lenaa, magram dRes, roca ekonomika  dina-

mikurad ganviTarebadi gaxda, riskis ekono-

mikuri kategoriis mimarT Tvisebrivad axa-

li, sul sxva donis codnis moTxovna war-

moiSva, xolo ekonomikaSi moqmedi riskebis 

srulad Secnoba-gaazrebis sakiTxi mniSvne-

lovani gaxda.  

Tanamedrove msoflio ekonomikaSi riskis 

gavrcelebis da moqmedebis areali nairgvari 

da mudam ganSladia; amdenad, riskis katego-

riis srulyofili analizi da yovelmxriv 

Seswavla advili da martivi procesi ar 

aris; aRniSnul situaciaSi mkvlevar-eko-

nomistTa damokidebuleba riskis mimarT Ca-

moyalibebuli realobisadmi adekvaturi 

unda iyos. aRsaniSnavia, rom maTi daintere-

sebis sfero garkveulwilad "SezRudulia" 

da is umetesad erTi mimarTulebisaa. dRes, 

ZiriTadad finansur riskebs, konkretulad 

ki inflaciur, sagadasaxado, sakredito, 

procentul depozitur, savaluto, investi-

ciur, biznesrisks aanalizeben da ikvleven; 

ekonomikuri riskis kategoriidan gamomdina-

re, am sakiTxTa Seswavla savsebiT marTlzo-

mieria, magram unda SevniSnoT, rom maT, Cveni 

azriT, nebsiT Tu uneblieT mxedvelobis ga-

reSe rCebaT ekonomikuri riskis kategoriis 

arsobrivi Semadgeneli samewarmeo riski.  

dRes ekonomikuri an/da finansuri riske-

bis ganxilvis gverdiT Zalze mniSvnelo-

vania samewarmeo riskis srulad Secnobisa 

da misi yvela niuansis srulad gaazrebis 

sakiTxi; aqedan gamomdinare, samarTliania 

imis miniSneba, rom vinaidan riskis ekono-

mikuri kategoriis mimarT mkvlevarTa inte-

resi Zlierdeba, samewarmeo riskis katego-

riis Secnobisa da kvlevis sakiTxi ubra-

lod wina planze unda gadavides. samewar-

meo riskis kategoriis kvlevas ara marto 

Teoriuli, aramed aranaklebi praqtikuli 

mniSvneloba aqvs. 

 samewarmeo riskis an mewarmeobaSi ris-

kis adgilisa da rolis analizis sakiTxi 

ekonomikis ganviTarebis fonze momwifda, am 

sakiTxis mimarT ekonomistTa naazrevi ki, 

realobidan gamomdinare, maniSnebel inst-

rumentad da momavlis ganWvretis meqaniz-

mad Camoyalibda. winaT ekonomistebis mier 

riski sabazro urTierTobebis Tvisebad 

ganixileboda da igi, arsebuli realobidan 

gamomdinare, "konturuli" dainteresebis 

sferos warmoadgenda: ekonomikur risks, ub-

ralod, jer kidev ar hqonda Tavisi bu-

nebisa da Zalis warmoCinebis areali, mas 

ubralod ar hqonda myari sayrdeni wer-

tili, saidanac gamoaCenda Tavis Zalas anu 

ekonomika ar iyo erTiani, dinamikurad da 

swrafad ganviTarebadi socialuri orga-

nizmi. XVIII_XIX ss. samrewvelo revoluciam 
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biznesis kategoriis warmoSobis provoci-

reba moaxdina, magram ekonomikuri, da, miT 

ufro, samewarmeo riski ubralod mkveTr fe-

rebSi jer kidev ar Cans. XIX s-is bo-

losaTvis msoflio ekonomikam ganviTarebis 

im etaps miaRwia, rom ekonomikurma riskma 

rogorc "ekonomikurma senma" ekonomikis 

organizmSi Rrmad gaidga fesvebi da biz-

nesma, mewarmeobam meti albaTobiT SeigrZno 

riskis kategoriis Zala.* XX s-is dasawyisSi 

gaCnda da damkvidrda Semdegi mecnieruli 

azri: mewarmisaTvis, misi biznesgaremosaTvis 

riski ganuyofeli maxasiaTebelia. droTa 

ganmavlobaSi biznesis ganviTarebis samewar-

meo saqmianobis sferoSi riskma Rrmad SeaR-

wia anu riski ekonomikur realobaSi aisaxa, 

igi ekonomikur yofaSi "ganivTda". dRes ki, 

msoflio ekonomikis sul ufro metad 

mzardi dinamikurobis kvalobaze samewarmeo 

riski ekonomikis ganuyofel atributad 

aRiqmeba da amitom mis mimarT interesma sul 

ufro mzardi tendencia miiRo.  

  

ZiriTadi nawili 

ra aris samewarmeo riski? garkveuli az-

riT SeiZleba vTqvaT, rom samewarmeo riski 

ekonomikuri riskis qvesaxeobaa; misi war-

moSoba uSualod samewarmeo-ekonomikur saq-

mianobasTan aris dakavSirebuli; swored 

mas Semdeg, rac ekonomikurma urTierTo-

bebma ganviTarebis garkveul zRvars miaRwia 

da masSi naTlad gamoikveTa samewarmeo da 

aramewarmeo ekonomikuri urTierTobebi, sa-

mewarmeo riskmac gamokveTa Tavisi sruli 

saxe, Semdgom ki daimkvidra kuTvnili ad-

gili ekonomikuri riskebis sistemaSi. am-

denad, samarTliania imis aRniSvna, rom sa-

mewarmeo riski ekonomikuri urTierTobebis 

ganviTarebis kanonzomieri Sedegia. samewar-

meo riski sawarmoo-ekonomikuri urTierTo-

bebis arealSi arsebuli da funqcionire-

badi ekonomikuri kategoriaa da ekonomi-

kuri riskebis arsenalSi yofnis sruluf-

lebiani statusi aqvs.  

samewarmeo saqmianoba adamianis ekonomi-

kuri saqmianobis erT-erTi saxea; igi gar-

kveuli azriT, ufro sworad ki siRrmiseu-

lad swored adamianis sameurneo saqmiano-

bis Tvisebrivad ganviTarebuli da struq-

turulad srulyofili mocemulobaa; man 

arsebobis ganmavlobaSi srulad gaiara Ta-

visi saxisa da bunebis Camoyalibebis yvela 

niSnuli da dRes Zalian seriozuli datvi-

rTvis mqone ekonomikuri kategoriis – same-

warmeo riskis ucilobeli pirobaa. aqve un-

da aRvniSnoT, rom samewarmeo saqmianoba 

romelime sazogadoebriv-ekonomikuri for-

maciis produqti ar aris. igi cnobs for-

maciul kuTvnilebas da is zeformaciuli 

statusiT warmosdgeba. misi  TavisTavadoba 

 

__________________________________ 

*Cven veTanmebiT ekonomistTa azrs, rom "biznesi" da "mewarmeoba" identuri cnebebia; am kuTxiT, 

gamoCenili qarTveli ekonomisti l. Ciqava samarTlianad aRniSnavs: "sabazro urTierTobebis sis-

temaSi biznesisa da mewarmeobrivi saqmianobis Sinaarsobrivi datvirTva arsebiTad erTnairia. biznes-

saqmianobaze msjelobisas mewarmeobrivi saqmianoba igulisxmeba da, piriqiT, mewarmeobrivi saq-

mianobaze msjelobisas – biznes-saqmianoba". (l. Ciqava. ekonomikuri Teoriis mokle kursi. Tb., meore 

gamocema. gamomcemloba "imiji", 2005, gv. 153). 
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da sruli saxe ekonomikuri urTierTobebis 

ganviTarebis procesSi unda veZeboT da 

davinaxoT is, rac misdami, rogorc saxelm-

wifosa da sazogadoebis mxridan Tvisebri-

vad sxva saxis da rangis damokidebulebas 

da mimarTebas moiTxovs. amdenad, samarT-

liani iqneba imis aRniSvna, rom sameurneo 

saqmianobis arsTan mimarTebiT samewarmeo 

saqmianobis arsi ufro Sinaarsobrivad dat-

virTuli socialur-ekonomikuri cnebaa; aR-

niSnuls adasturebs TviT ganmartebiTi xa-

siaTis cnebebi: sameurneo saqmianoba mate-

rialuri dovlaTis warmoebis, moxmarebisa 

da dagrovebis mizniT mizanSewonili saqmi-

anobaa. "mewarmeTa Sesaxeb" saqarTvelos ka-

nonis Tanaxmad ki samewarmeo saqmianoba 

marTlzomieri da araerTjeradi saqmianobaa, 

romelic mogebis (Semosavlis) miRebis miz-

niT damoukideblad da organizebulad xor-

cieldeba. samewarmeo riskis genezisis sa-

kiTxis garkvevis mizniT sameurneo saqmia-

nobisa da samewarmeo saqmianobis msgavseba 

araviTar Rirebulebas ar warmoadgens, mag-

ram samewarmeo riskis genezisis sakiTxis 

gaazrebis gzaze maT Soris arsebul gans-

xvavebas didi mniSvneloba aqvs. 

 samewarmeo riski adamianis samewarmeo 

saqmianobis yvela maxasiaTebels da niuanss 

aerTianebs erT Zalian specifikur sivrceSi 

da ekonomikur saqmianobas sruliad sxva 

saxiT warmoaCens. xazgasmiT unda aRvniSnoT, 

rom is, rac risks sameurneo sferoSi ub-

ralod ar gaaCnda, aq, samewarmeo sferoSi 

mTeli ZaliT gamovlindeba da saboloo 

jamSi samewarmeo saqmianobas Tavisi bunebis 

adekvatur genetikur kods aniWebs; dRes 

mocemulobebis fonze riski samewarmeo 

saqmianobaSi realurad ganivTda: kerZod ki, 

mewarmis, biznesis momavlis gaurkvevlobis, 

situaciis ganusazRvrelobis da sxva ana-

logiuri pirobebis fonze Tvisebrivad axa-

li, sruliad gansxvavebuli realoba Camo-

yalibda; dasasrul, am faqtorebs adamianis 

qcevis araprognozirebadobis faqtoris da-

mateba samewarmeo saqmianobis risks myarad 

axvevs "garsacmSi". zogadidan konkretu-

lisken moZraobis algoriTmma ekonomikuri 

riskis arsi "daakonkreta" da saerTo same-

warmeo-ekonomikur arealSi igi samewarmeo 

riskis saxiT gamovida.  

amrigad, xazgasmiT SeiZleba aRiniSnos, 

rom Tavisi arsiT da mowodebiT samewarmeo 

saqmianobis riskis kategorias ekonomikuri 

urTierTobebis mTel sistemaSi "ganusazRv-

relobis pirobebi" Seaqvs. am saxis pirobebi 

SesaZloa sistemurad Semdegi figuraluri 

gamonaTqvamiT aRvweroT: "Tu < iqneba ra-

Racnairad >, maSin < miviRebT raRacas >". 

am saxis situaciuri mdgomareoba ki, TviT 

ekonomikis ganviTarebis kvalobaze, sav-

sebiT kanonzomieri realobaa. rac Seexeba 

TviT pirobis realobisken swrafvas anu pi-

robis "materializacias", e.i. ganusazRvre-

lobis fenomenis ekonomikaSi damkvidrebas, 

igi sxva araferia, Tu ara sayovelTao masS-

tabis mqone saerTo ekonomikuri procesi. es 

procesi sameurneo saqmianobis ganviTarebis 

dialeqtikis ZaliT samewarmeo saqmianobam 

warmoadgina. aRniSnuli garemoeba ki imis 

safuZvels gvaZlevs, rom aRvniSnoT: same-

warmeo saqmianoba ar aris romelime eko-

nomikuri formaciis produqti, igi saerTo-

ekonomikuri kategoriaa, Tavisi specifikuri 

SinaarsiT, funqciebiTa da niSnebiT; mas 

axasiaTebs modificirebis didi unari anu 

is swrafad aRiqvams erTiani socialuri 

organizmis, ekonomikuri sistemis funq-

cionirebaSi rogorc pozitivs, ise negativs, 
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rac saboloo jamSi, ukuefeqtis meqanizmis 

meSveobiT, seriozul berketad yalibdeba. 

samewarmeo riskis genezisis sakiTxis 

kvlevisas Cveni azriT upirobo daSvebad un-

da vaRiaroT, rom kacobrioba ganviTarebis 

dialeqtikis Sedegad sameurneo saqmiano-

bidan samewarmeo saqmianobis sistemaSi sru-

li ZaliT Sevida. yovelive amis Sedegad 

ekonomikuri urTierTobebis zedapirze su-

bieqtad mewarme adamiani warmoCinda anu 

dasrulda meurne adamianis mewarmed gar-

daqmnis xangrZlivi procesi.  

 samewarmeo saqmianobis ganviTarebis sau-

kunovani istoria nairgvaria, jer kidev saw-

yis etapze meurne adamianis mimarT rogorc 

negatiuri, ise pozitiuri damokidebuleba 

gvxvdeba. antikur epoqaSi, aristoteledan 

dawyebuli, moralur-eTikuri Tvalsazri-

siT, TiTqmis yvela cnobili moazrovne 

saqmian adamians arasrulfasovnebis niSniT 

ganixilavda; im droisaTvis saqmiani adami-

anis socialur-ekonomikuri saxe vaWris 

saxiT iyo warmodgenili da es iyo maTi 

"danaSaulebrivi" statusi. SemdegSi, Zveli 

aRTqmisa da qristes moZRvrebis araswori 

gagebidan gamomdinare, mewarmis mimarT nega-

tiuri damokidebulebaa gabatonebuli, xo-

lo mewarmeobis iniciativis zrdis bazaze 

keTildReobis zrda ubralod moarul 

azradac ki ar ganixileba.  

am saxis Teoriuli azri ki saTaves natu-

raluri meurneobis gabatonebuli formidan 

iRebs da, Sesabamisad, meurnis anu saqmiani 

adamianis mewarmeobiTi funqciebi naklebad 

SesamCnevia. mas Semdeg, rac bazarma Tavisi 

"uxilavi" Zala srulad warmoaCina da ka-

cobrioba Tavisi ganviTarebis industriul 

fazaSi Sevida, mdgomareoba kardinalurad 

Seicvala; warmoiSva da sakmaod warmatebiT 

damkvidrda azri ekonomikuri progresis 

miRwevis mimarTulebiT mewarmeobis arse-

biTi mniSvnelobis Sesaxeb. swavlulma eko-

nomistebma warmoebis klasikuri faqtorebis 

_ miwis, Sromisa da kapitalis gverdiT sru-

liad axali faqtori – mewarmeoba gamoyves; 

germanelma v. zombartma SeZlo mewarmeobis 

daxasiaTeba da mewarmis miznebis aRwera; 

i.Sumpeterma ki mewarmeobis Teoriis damuSa-

veba gaaRrmava, klasikuri skolis warmomad-

genlebma samewarmeo risksa da mogebas So-

ris pirdapiri kavSiri daadgines; Semdgom 

kvleva kidev ufro gaRrmavda da miviReT 

sruliad axali codna imis Sesaxeb, rom sa-

mewarmeo saqmianobis process ganviTarebis 

specifikuri principebi da wesebi aqvs. 

samewarmeo saqmianobis riskis genezisis 

sakiTxis garkvevisas unda mivaniSnoT, rom 

mewarmis miznidan gamomdinare, samewarmeo 

saqmianoba warmoebis faqtorebisa da ekono-

mikuri resursebis yvela SesaZlo da yve-

laze efeqturi kombinaciaa. am saxis mo-

cemulobis misaRwevad mewarmisaTvis unda 

arsebobdes aucilebeli pirobebi: damouki-

debloba da Tavisufleba, romlebic same-

warmeo saqmianobis arCevis gzaze sawarmoo 

an biznesprogramebis (proeqtebis) Camoya-

libebis, dafinansebis wyaros arCeviTobis, 

warmoebis resursebisadmi xelmisawvdomo-

bis, produqciis (momsaxurebis) gasaRebis, 

fasebis dawesebis, mogebis gankargvisa da 

sxva saxis qmedebis ganxorcielebasTanaa 

dakavSirebuli. am saxis socialur-poli-

tikur da ekonomikur situaciaSi uflebebi 

adekvaturi valdebulebebis farglebSi, xo-

lo mewarmis mizani pasuxismgeblobis are-

alSi xvdeba.  

samewarmeo saqmianoba rogorc ekonomi-

kuri kategoria Tavis saxes mxolod im 
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drosa da im viTarebaSi warmoaCens srulad, 

roca saxezea civilizaciis ganviTarebis 

Rirebulebebi, kerZod, Tavisufleba da da-

moukidebloba, uflebebi da valdebulebebi. 

swored am mocemulobebis dros warimar-

Teba sawarmoo-ekonomikuri urTierTobebis 

mTeli sistema ekonomikuri azrovnebis gan-

sakuTrebuli tipis mqone adamianis anu me-

warmis mier, TviT sistema ki Tvisebrivad 

ganviTarebadi da dinamikuri xdeba. 

samewarmeo saqmianobis konceptualuri 

mizania Semosavlis (mogebis) miReba. am 

mimarTulebiT mewarme pragmatulad moqme-

debs _ igi biznesSi debs mis aqtiur resur-

sebs, magram, mas Semdeg, rac mewarmeobis 

subieqti da obieqti "ganusazRvrelobis" 

arealSi xvdeba, movlenebi arcTu ise naT-

lad viTardeba, rogorc es mewarmes hqonda 

warmodgenili (gaTvlili) da mewarmis mi-

zani safrTxis qveS dgeba. magram, samewar-

meo saqmis Semoqmedis mogebisken mizanswaf-

vis xarisxi misi TviTdajerebulobis fonze 

imdenad maRalia, rom mas mosalodneli 

safrTxe ver aCerebs; mewarmis ekonomikuri 

azrovnebis gansakuTrebuli tipi riskis 

faqtors ki ar "Crdilavs", aramed piriqiT, 

mewarme da riski erTmaneTs pirispir xvdeba. 

samewarmeo saqmianoba aRar aris im saxis, 

rasac meurne axdenda da es yovelive sazo-

gadoebis ekonomikur sivrceSi adekvatur 

Sedegs iZleva.  

samewarmeo saqmianobiT dainteresebuli 

piris meurne subieqtad gardaqmnis procesi 

winaswarganzraxulobis sindromiT warimar-

Teba, magram aq mxedvelobis gareSe ar unda 

darCes adamianis riskisadmi genetikuri 

midrekilebis faqtori da ganWvretis unari; 

am rangis datvirTvis arseboba ekonomikuri 

azrovnebis gansakuTrebul tips warmoSobs 

da mas mxolod mewarme flobs; igi war-

matebis miRwevis surviliT axal realobaSi 

"SeWris" winaswarganzraxulobiT moqmedebs 

da Segnebul riskze midis. amrigad, samewar-

meo saqmianobis procesSi mewarme yovelTvis 

nebsiT Tu uneblieT sruliad axali moce-

mulobis – riskis winaSe dgas.  

samewarmeo saqmianobis ganviTarebis pro-

cesi ekonomikuri urTierTobebis ganviTare-

bis donis adekvaturad warimarTeba; mewarme-

obaSi arsebuli sirTulis xarisxi ekonomi-

kis ganviTarebis donisa da misi sistemuro-

bis niSnuliT aris zRvardebuli. maT Soris 

arsebuli pirdapirproporciuli damokidebu-

leba ki advilad aRsaqmelia: rac ufro ma-

Ralia ekonomikis ganviTarebis done, miT uf-

ro mZlavria samewarmeo saqmianobis rogorc 

warmatebis, ise warumateblobis Sansi.  

samewarmeo riskis kategoriis arsi mewar-

mis mier arCeuli gadawyvetilebis reali-

zaciis Sedegad danakargis miRebis SesaZleb-

lobiT aris gansazRvruli. es ki jamSi 

samewarmeo risksa da mewarmis mogebas Soris 

pirdapiri kavSiris arsebobaze mianiSnebs. am 

saxis realobaze ekonomikuri Teoriis kla-

sikuri skolis warmomadgenlebi (j. milmi,  

a. smiti, n. seniori da sxv.) jer kidev ram-

denime saukunis win gamoTqvamdnen azrs. 

dRes ki mkvlevrebi mewarmeobaSi Segnebuli 

riskis fenomens ganviTarebis maprovocire-

bel faqtorad ganixilaven; samewarmeo saq-

mianobaSi warmatebis miRwevis survili `Se-

saZleblobis~ albaTobis, `safrTxisa~ da 

`ganusazRvrelobis~ pirobebis erTianobiT 

realizdeba; aRniSnulis fonze samewarmeo 

sivrceSi Camoyalibda da saxeze gvaqvs same-

warmeo riskis kategoria Tavisi uaryofiTi 

da dadebiTi niSnulebiT. am yovelives gaTva-

liswinebiT samewarmeo riskis kategorias 
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unda mivudgeT rogorc civilizaciis ganvi-

Tarebis kvalobaze Camoyalibebul mocemu-

lobas da roca ekonomikuri riskis (riske-

bis) Seswavla-gaanalizebis sakiTxi dgeba, 

maSin samewarmeo riskis gacnobiereba araTu 

sasurvelobas, aramed aucileblobas warmo-

adgens; aq alternativa ubralod ar arse-

bobs, vinaidan sxva SemTxvevaSi ekonomikuri 

riskis arsSi Cawvdoma miuwvdomel mcdelo-

bad darCeba, es ki riskis mniSvnelobas de-

valvirebuls gaxdis, rac sazogadoebis 

(qveynis) ekonomikas Zalze Searyevs da mis 

winsvlas seriozulad daazaralebs.  

 

daskvna 

samewarmeo riskis genezisis sakiTxis ga-

nxilviT, riskis Sesaxeb mecnierebis meTo-

dologiur bazaSi SevaRwevT, es ki Teoriis 

TvalsazrisiT Zalian Rirebulia, magram am 

process, sameurneo-ekonomikuri Tu samewar-

meo praqtikidan gamomdinare, aranaklebi 

Rirebuleba aqvs rogorc mewarmisaTvis, ise 

xelsayreli da mastimulirebeli datvirTvis 

mqone samewarmeo sivrcis maregulirebeli 

kanonmdeblobis SeqmnisaTvis. aRniSnul moce-

mulobaTa fonze samewarmeo riskis arsSi 

srulad Cawvdomis mizani – mewarmeobis konk-

retul sferoebSi riskebis marTvis procesis 

mravalaspeqturi adaptirebisa da riskis 

prezumfciis miznisken warimarTeba da sa-

zogadoebas ekonomikis dinamikuri da stabi-

luri ganviTarebis mizniT mZlavri ekonomi-

kuri instrumentis Seqmnis saSualeba eqmneba. 
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anotacia: naSromSi ganxilulia sajaro 

seqtoris aRricxva-angariSgebis reformire-

bis problemebi. ukanasknel periodSi sa-

qarTveloSi aqtiurad mimdinareobs saerTa-

Soriso standartebTan misadagebuli aR-

ricxvis sistemis damkvidrebis mcdeloba, 

miuxedavad amisa, saqarTvelosa da ganviTa-

rebuli qveynebis moqmedi normatiuli baza 

da praqtika sagrZnoblad gansxvavdeba erT-

maneTisgan. sajaro seqtoris standartebi, 

kerZo seqtoris standartebis bazazea Semu-

Savebuli da ZiriTadad orientirebulia sa-

mewarmeo saqmianobis ganmaxorcielebel su-

bieqtebze. naSromSi gamokvleulia mocemu-

li sferos regulirebis Tanamedrove mdgo-

mareoba, gamokveTilia arsebuli naklovane-

bebi, rogoricaa: kerZo seqtoris standar-

tebis meqanikurad gavrceleba sajaro seq-

torze, saaRricxvo politikis garkveul 

CarCoebSi moqcevis aucilebloba, finansuri 

angariSgebis wardgenis vadebis Seusabamoba 

saerTaSoriso praqtikasTan da misi Sedge-

nis meTodologiuri bazis ararseboba. Se-

muSavebulia sajaro seqtorSi aRricxva-an-

gariSgebis srulyofis winadadebebi, ker-

Zod: reformis mimarTulebebisa da vadebis 

gadasinjvis aucilebloba; saaRricxvo po-

litikis CarCoebis gansazRvra sajaro seq-

torisaTvis; Semosavlisa da xarjis sakaso 

da daricxvis meTodebis gamoyenebis opti-

maluri Tanafardobis gansazRvra; finan-

suri angariSgebis moculobisa da formebis 

optimaluri modelis Camoyalibeba da misi 

Sedgenis meTodologiuri baziT uzrun-

velyofa.  

 

sakvanZo sityvebi: daricxvis meTodi; 

ekonomikuri movlena; reforma; sajaro seq-

tori; saerTaSoriso standartebi; saaRricx-

vo politika; finansuri angariSgeba.  
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Sesavali 

sabazro ekonomikis TandaTanobiT ganvi-

Tareba da ekonomikuri gardaqmnebi, TavisTa-

vad ganapirobebs iseTi informaciuli inf-

rastruqturis Camoyalibebas, romelic gan-

viTarebuli sabazro ekonomikis moTxovnebis 

adekvaturi iqneba. bolo periodSi saqarTve-

loSi aqtiurad mimdinareobs saerTaSoriso 

standartebTan misadagebuli aRricxvis sis-

temis damkvidrebis mcdeloba rogorc sa-

xelmwifo, ise kerZo seqtorSi. miuxedavad 

amisa, qveynis erovnul meurneobaSi moqmedi 

sakanonmdeblo-normatiuli baza da praqtika 

sagrZnoblad gansxvavdeba ganviTarebuli 

qveynebisagan. aqedan gamomdinare, mocemuli 

naSromis mizania warmovaCinoT sajaro seq-

toris aRricxva-angariSgebaSi arsebuli 

problemebi rogorc Teoriul-meTodologi-

ur, ise praqtikul doneze da ganvsazRvroT 

Sesabamisi konceptualuri mimarTulebebi.  

  

ZiriTadi nawili 

sajaro seqtoris aRricxva-angariSgebis 

regulireba saqarTvelos finansTa saminist-

ros kompetencias ganekuTvneba. ZiriTadi no-

rmatiuli aqtebia finansTa ministris brZa-

nebiT damtkicebuli “biujetebis dafinanse-

baze myofi organizaciebis buRaltruli 

aRricxvis Sesaxeb” instruqciebi. gamokvle-

vebma GgviCvena, rom sajaro seqtoris aRric-

xva-angariSgebis moqmedi regulaciebi mud-

mivad icvleboda. 

mimdinareobs sajaro seqtoris sabuRal-

tro aRricxvis reformirebis procesi, ro-

melic iTvaliswinebs 2020 wlamde sabuRal-

tro aRricxvis Semdegi saerTaSoriso stan-

dartebis (IPSAS) danergvas: IPSAS 1 _ fi-

nansuri angariSgebis wardgena; IPSAS 2 _ 

fuladi saxsrebis moZraobis angariSgeba; 

IPSAS 3 _ saaRricxvo politika, cvlilebebi 

saaRricxvo politikaSi da Secdomebi; IPSAS 4 

_ ucxouri valutis kursis cvlilebiT gamo-

wveuli Sedegebi; IPSAS 5 _ sesxiT sargeb-

lobasTan dakavSirebuli danaxarjebi; IPSAS 6 

_ konsolidirebuli da individualuri fi-

nansuri angariSgeba; IPSAS 9 _ Semosavali 

gacvliTi operaciebidan; IPSAS 11 – samSe-

neblo xelSekrulebebi; IPSAS 12 _ sasaqonlo 

materialuri faseulobebi; IPSAS 13 _ ijara; 

IPSAS 16 _ sainvesticio qoneba; IPSAS 17 _ Zi-

riTadi saSualebebi; IPSAS 19 _ anaricxebi, 

pirobiTi valdebulebebi da pirobiTi aqti-

vebi; IPSAS 22 _ saxelmwifo mmarTvelobis 

seqtoris Sesaxeb informaciis gamJRavneba 

finansur angariSgebaSi; IPSAS 23 _ Semosa-

vali aragacvliTi operaciebidan (gadasaxa-

debi da transferebi); IPSAS 24 _ biujetis 

Sesaxeb informaciis wardgena finansur an-

gariSgebaSi; IPSAS 27 _ soflis meurneoba; 

IPSAS 31 _ aramaterialuri aqtivebi. 

am standartebis Sinaarsobrivi mimoxil-

vidanac naTlad Cans, rom sajaro seqtoris 

standartebi kerZo seqtoris standartebis 

bazazea SemuSavebuli da ZiriTadad orien-

tirebulia samewarmeo saqmianobis ganmaxor-

cielebel subieqtebze. aseTi subieqtebi ki 

sajaro seqtorSi mxolod sajaro samar-

Tlis iuridiuli pirebi da arakomerciuli 

iuridiuli pirebi arian, romlebiც dReis 

mdgomareobiT raime mniSvnelovani moculo-

bis samewarmeo-ekonomikuri saqmianobiT ar 

gamoirCevian. maTi Semosavlis ZiriTadi wya-

ro mainc sabiujeto saxsrebia. Aaqedan ga-

momdinare, iseTi standartebis danergvaze 

saxsrebis xarjva, rogoricaa, magaliTad, 

“soflis meurneoba”, “sainvesticio qoneba”, 
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“samSeneblo xelSekrulebebi”, “sesxiT sar-

geblobasTan dakavSirebuli danaxarjebi”, 

“fuladi saxsrebis moZraobis angariSgeba” 

da sxva analogiuri standartebi, vfiqrobT 

gamarTlebuli ar aris.  

standartebis danergvis samoqmedo gegmis 

Sesabamisad, sajaro seqtoris sabuRaltro 

aRricxvis saerTaSoriso standartebis 

(IPSAS) daricxvis meTodis, rogorc ZiriTadi 

meTodis, srulad danergvamde, gardamaval 

periodSi saxelmwifo biujetis dafinanseba-

ze myof organizaciebSi sabuRaltro aR-

ricxvis warmoeba da finansuri angariSgebis 

Sedgena unda ganxorcielebuliyo alterna-

tiuli meTodis, e.w. modificirebuli sakaso 

meTodis gamoyenebiT.  

modificirebuli sakaso meTodis, ro-

gorc sabuRaltro aRricxvis alternatiu-

li sistemis, mizania sajaro seqtoris sabu-

Raltro aRricxvis saerTaSoriso standar-

tebis  (IPSAS) Sesabamisad momzadebuli finan-

suri angariSgebebis Tavsebadobis uzrun-

velyofa saxelmwifo finansebis statis-

tikis ekvivalentur angariSgebebTan.  

am cvlilebebis erT-erTi damaxasiaTebeli 

Tavisebureba isaa, rom ekonomikuri mov-

lenebis aRricxva xdeba rogorc daricxvis, 

ise sakaso meTodis gamoyenebiT. sabiujeto 

klasifikaciiT gansazRvruli gadasaxdele-

biT ganxorcielebuli xarjviTi operaciebis, 

aqtivebiT da valdebulebebiT operaciebisa 

da organizaciebis Semosavlis aRricxvisTvis 

gamoiyeneba daricxvis meTodi. biujetiT 

gansazRvruli asignebebis farglebSi miRebu-

li dafinanseba organizaciebis mier aRi-

ricxeba sakaso meTodiT.  

saqme isaa, rom sabiujeto organizacieb-

Si sabuRaltro aRricxvis reforma iTva-

liswinebs 2020 wlisaTvis daricxvis meTod-

ze mTlianad gadasvlas, romelic sxva ara-

feria, Tu ara misaRebi Tanxis asaxva Semo-

savlad am Tanxis miRebis uflebis mopove-

bis momentSi, xolo xarjad aRiareba gadax-

dis valdebulebis warmoqmnis momentSi. ker-

Zo samarTlis iuridiul pirebSi, romlebic 

ekonomikur saqmianobas axorcieleben, da-

ricxvis meTodis gamoyeneba savsebiT gasa-

gebia, radgan miuRebeli Semosavlis aRia-

rebis SemTxvevaSi sawarmos sagadasaxado 

valdebuleba warmoeqmneba, maSasadame, is 

valdebulia, jer kidev gauweveli xarjic 

xarjad aRiaros, riTac dabegvris tvirTs 

Seimcirebs. Tumca, ramdenad mizanSewonilia 

sabiujeto organizaciisaTvis miuRebeli Tan-

xis Semosavlad, xolo gadauxdeli Tanxis 

xarjad aRiareba, es kidev msjelobis sagania.  

modificirebuli sakaso meTodis gamoye-

neba mxolod 2012 da 2013 wlebis finansur 

angariSgebebs Seexo. 2014 da 2015 wlebisaT-

vis SemoRebulia saxeSecvlili instruqcia 

da angariSgebis formebi, Tumca avtono-

miuri respublikebisa da adgilobrivi Tvi-

TmmarTveli erTeulebis biujetebis dafi-

nansebaze myofi sabiujeto organizaciebis, 

amave biujetebis dafinansebaze myofi sa-

jaro samarTlis iuridiuli pirebisa da 

arasamewarmeo (arakomerciuli) iuridiuli 

pirebis perioduli da wliuri sabuRaltro 

angariSgebis momzadebas cvlilebebi ar Se-

xebia. aq unda gamovyoT erTi mniSvnelovani 

momenti, kerZod, sajaro seqtorSi aRricxva-

angariSgebis erTiani meTodologiis arse-

bobis aucilebloba, romelic gasul pe-

riodebSi miRweuli iyo, rac uzrunvel-

yofda saxelmwifo da adgilobriv biujet-

ze myof organizaciebSi angariSgebis maCve-

nebelTa, fuladi saxsrebisa da materi-

alur-nivTobrivi faseulobebis, Semosavli-
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sa da xarjis aRricxvis Tavsebadobas. aqe-

dan gamomdinare, reforma ise unda warimar-

Tos, rom mivaRwioT Tavsebadobas biujeteb-

ze myof sxvadasxva donis organizaciebs 

Soris, rasac agreTve moiTxovs saqarTve-

los sabiujeto kodeqsi.  

garda zemoaRniSnulisa, ZiriTadi SeniSv-

nebi moqmedi regulaciis mimarT SeiZleba 

Semdegnairad CamovayaliboT: 

ganxorcielebul cvlilebebamde sameurneo 

operaciebi aRricxva-angariSgebaSi aisaxeboda 

organizaciaSi dokumentis wardgenis Tari-

RiT, amYregulaciis mixedviT ki _ dokumentSi 

miTiTebuli ekonomikuri movlenis moxdenis 

TariRiT. aseT viTarebaSi savsebiT SesaZ-

lebelia dokumenti organizaciaSi Semovides 

saangariSo periodis dasrulebis Semdeg, rac 

gamoiwvevs ukve Sedgenili sabuRaltro 

angariSgebis Casworebebis aucileblobas, 

rac damatebiT problemebs Seuqmnis sabiuje-

to organizaciebs. migvaCnia, rom aRniSnuli 

sakiTxi gadaxedvas saWiroebs maregulir-

ebeli organos mier.  

2015 wlis 1 ianvridan axali wesebiT xel-

mZRvaneloba evaleba arasamewarmeo (arako-

merciul) iuridiul pirebsac, romlebic Ta-

vianTi organizaciul-samarTlebrivi formiT 

kerZo samarTlis iuridiul pirebs mie-

kuTvnebian. Ees cvlileba ewinaaRmdegeba „sa-

buRaltro aRricxvisa da finansuri angariS-

gebis auditis Sesaxeb“ saqarTvelos kanons, 

romlis mixedviTac saqarTvelos finansTa mi-

nistri adgens mxolod saxelmwifo seqtoris 

sabuRaltro aRricxvis standartebs. Sesa-

bamisad, es xarvezi gamosasworebelia.  

saxelmwifo seqtoris calkeuli katego-

riebis dawesebulebebs SesaZlebloba eZle-

vaT gamoiyenon „kerZo seqtoris sabuRaltro 

aRricxvis standartebi“. saqme isaa, rom kerZo 

seqtoris sabuRaltro aRricxva-angariSgeba 

agebulia samewarmeo subieqtis, rogorc moge-

baze orientirebuli subieqtis saqmianobaze, 

Semosavlebis miRebis wyaroebze (rogoricaa, 

magaliTad, ekonomikuri saqmianobis ganxor-

cieleba mogebis, Semosavlis miRebis mizniT), 

rac absoluturad gansxvavdeba sabiujeto 

seqtoris organizaciebis saqmianobisagan, ro-

melTa Semosavlis ZiriTad wyaros biujeti-

dan miRebuli finansuri saxsrebi warmoad-

gens. aqedan gamomdinare, aRniSnuli sferos 

organizaciebisaTvis kerZo seqtoris sabu-

Raltro aRricxvis standartebis gamoyenebis 

uflebamosilebis miniWeba aramarTebulia. es 

Seqmnis garkveul problemebs sabuRaltro 

angariSgebis Sedgenisas, vinaidan sabuRal-

tro balansi da sxva angariSgebis formebi 

yvela SemTxvevaSi unda Sedges sabiujeto 

sferosaTvis dadgenili formebiT, miT umetes 

konsolidirebuli finansuri angariSgebis 

Sedgenisas.  

axali regulaciidan Cans, rom sabiujeto 

organizaciebze vrceldeba kerZo samarTlis 

iuridiuli pirebis (msxvili korporaciebis) 

aRricxva-angariSgebis wesebi, rac marTebu-

lad ar migvaCnia imis gamo, rom aseTi tipis 

urTierTobebi sabiujeto sferoSi ar gamoi-

yeneba. aRniSnulis Sesaxeb statiis dasawyis-

Sic mivuTiTeT. igi Tavsebadi ar aris sabiu-

jeto organizaciebisaTvis, radgan maT ar 

gaaCniaT Tavisufali midgomebis is xarisxi 

(Tundac saaRricxvo politikaSi, SefasebebSi, 

angariSgebis SedgenaSi, saxsrebis gankargva-

Si, Secdomebis daSvebasa da sxv.), rac kerZo 

samarTlis iuridiul pirebs. zemoaRniSnuli-

dan gamomdinare migvaCnia, rom iseTi termi-

nebi da definiciebi, rogoricaa: mniSvnelo-

vani gavlena, mekavSire erTeuli, erToblivi 

saqmianoba, sruluflebiani monawile, umcire-
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sobis wili, oqros wili, neto sarealizacio 

Rirebuleba, kapital-meTodi, danaxarj-meTo-

di, momsaxurebis aRdgeniTi Rirebuleba, wi-

lobrivi instrumenti, proporciuli konso-

lidacia da sxva, maregulirebeli aqtebidan 

amoRebuli unda iqnes, radgan isini sruliad 

ucxoa sabiujeto sferosaTvis.  

sabiujeto organizaciebs, erTiani meTo-

dologiisa da moqmed kanonmdeblobasTan 

Sesabamisobis dacviT, ufleba eZleodaT Se-

emuSavebinaT sabuRaltro aRricxvis speci-

fikuri meTodikuri miTiTebebi, Siga aRric-

xvis wesebi da formebi, romlebsac saqarT-

velos finansTa saministrosTan SeTanxme-

biT, amtkicebdnen dargobrivi saministro-

ebi, uwyebebi, xolo sajaro samarTlis iu-

ridiuli pirebis SemTxvevaSi, saxelmwifo 

makontrolebeli organoebi. axali regula-

ciis mixedviT, sabiujeto organizaciebisaT-

vis mxolod sabuRaltro aRricxvis „samu-

Sao angariSTa gegmebis damtkicebis“ ufle-

bis miniWeba (maTi sxvadasxvagvari specifi-

kis pirobebSi), Tanac maregulirebel orga-

nosTan (finansTa saministrosTan) SeTanx-

mebis gareSe, sakmarisi ar aris.  

calke ganxilvis sagania sabiujeto orga-

nizaciebis mier damoukidebeli saaRricxvo 

politikis SemuSavebis sakiTxi. ekonomikur 

literaturaSi misi arsi sxvadasxvagvari 

interpretaciiT aris warmodgenili. magali-

Tad, sabuRaltro aRricxvis saerTaSoriso 

standartebis bazaze Sedgenil leqsikonSi 

“saaRricxvo politika” ganxilulia rogorc 

“specifikuri principebi, midgoma, pirobebi, 

wesebi da praqtikuli meTodebi, romelic mi-

Rebulia kompaniis mier finansuri angariSge-

bis Sedgenisa da gaformebisaTvis”. saerTaSo-

riso standartebi aseT ganmartebas iZleva: 

“saaRricxvo politika aris gansakuTrebuli 

principebis, SeTanxmebebis, wesebis da praq-

tikuli gamocdilebis erToblioba, romelic 

gamoiyeneba sawarmoSi finansuri angariSgebis 

momzadebisa da wardgenis procesSi”. sajaro 

seqtoris sabuRaltro aRricxvis saerTa-

Soriso standartebSi (IPSAS) ki ganmartebulia 

rogorc “erTeulis mier angariSgebis mom-

zadebisa da wardgenis dros gamoyenebuli 

garkveuli principebis, safuZvlebis, daSvebe-

bis, wesebisa da praqtikuli meTodebis er-

Toblioba”.  

rogorc vxedavT, saaRricxvo politikis 

zemoaRniSnul ganmartebebSi laparakia finan-

suri angariSgebis Sedgenis principebsa da 

wesebze (miuxedavad imisa, rom sakiTxi exeba 

saxeldobr “saaRricxvo politikas”). migvaC-

nia, rom “saaRricxvo politika” unda moicav-

des, rogorc aRricxvis specifikur wesebs, 

ise angariSgebis Sedgenis principebs, romlis 

saboloo mizania srulyofili da WeSmariti 

informaciis miReba. migvaCnia aseve, rom aR-

niSnul komponentebze dayrdnobiT igi SeiZ-

leba Semdegnairad ganvmartoT: „saaRricxvo 

politika aris sameurneo subieqtis mier Ser-

Ceuli sabuRaltro aRricxvis warmoebisa da 

finansuri angariSgebis Sedgenis wesebis, spe-

cifikuri principebisa da midgomebis erTob-

lioba maqsimalurad srulyofili da WeSma-

riti informaciis misaRebad“.  

maregulirebel aqtebSi sajaro seqtori-

saTvis saaRricxvo politikis SemuSavebis uf-

leba nebadarTulia. Ees im dros, roca, sabi-

ujeto organizacia da sajaro samarTlis iu-

ridiuli piri finansuri angariSgebis ele-

mentebis aRiarebisa da Sefasebis sakiTxebSi 

moqceuli arian garkveul CarCoebSi. es moT-

xovna konkretulad aris miTiTebuli Sesa-

bamis saxelmZRvanelo dokumentebSi – “saxe-

lmwifo seqtorSi aRricxva-angariSgeba xasi-
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aTdeba mkacri normatiuli reglamentaciiT, 

romlis mizania moqmedi kanonmdeblobis moT-

xovnebis sruli dacviT saxelmwifo saxsre-

bis swori da gamWvirvale aRricxva da anga-

riSgeba”, radgan saqme sabiujeto Tanxebs 

exeba da ara kerZo korporaciis finansebs. 

aqedan gamomdinare, operaciebis, sxva mov-

lenebisa da pirobebis mimarT saaRricxvo po-

litikis damoukideblad gansazRvra mraval 

problemas warmoqmnis makontrolebel orga-

noebTan urTierTobisas. Sesabamisad, saWirod 

migvaCnia, maregulirebelma organom gansazRv-

ros saaRricxvo politikis CarCoebi.  

mosawesrigebelia sabuRaltro angariSge-

bis moculoba, formebi da wardgenis wesis 

damkvidrebuli praqtika; kerZod, moqmedi 

regulaciis mixedviT adgilobriv biujetze 

myofi organizacia waradgens yovelkvarta-

lur angariSgebas, xolo 2015 wlidan saxelm-

wifo biujetze myofi organizacia _ naxevar-

wliur da wliur angariSgebas. ganviTarebu-

li qveynebisa da saerTaSoriso standartebiT 

damkvidrebuli praqtika gviCvenebs, rom saja-

ro seqtoris organizacia adgens mxolod 

wliur sabuRaltro angariSgebas. amasTan 

uaRresad gadatvirTulia angariSgebis forma, 

romelic 3600-ze met maCvenebels moicavs, rac, 

ra Tqma unda, obieqturi aucileblobiT ar 

aris gamowveuli.  

sabiujeto organizaciisaTvis savaldebu-

lo xasiaTs atarebs saqarTvelos finansTa 

saministros mier jer kidev 2004 wels damt-

kicebuli pirveladi saaRricxvo dokumenta-

ciisa da saaRricxvo registrebis tipobrivi 

formebi, romlebic sakmaod moZvelebulia, ar 

Seesabameba moqmed meTodologias da saWi-

roebs seriozul gadamuSavebas.  

veraviTar kritikas ver uZlebs dReisaTvis 

moqmedi sabuRaltro aRricxvis angariSTa 

gegma. igi dawvrilmanebulia, Seicavs sru-

liad arasaWiro, tranzitul angariSebs, rac 

gaumarTleblad zrdis saaRricxvo Canawere-

bis raodenobas.  

saxelmwifo biujetsa da adgilobrivi 

TviTmmarTveli erTeulis biujetze myofi 

organizaciebi da amave biujetis dafinan-

sebaze myofi sajaro samarTlis iuridiuli 

pirebi 2008 wlis 1 ianvridan, buRaltrul 

aRricxva-angariSgebas awarmoeben erTi da 

imave meTodologiiT. unda aRiniSnos, rom am 

periodamde sabiujeto organizaciisa da sa-

jaro samarTlis iuridiuli pirisaTvis cal-

calke instruqciebi moqmedebda, rac mi-

zanSewonilic iyo, vinaidan sajaro samarT-

lis iuridiuli piri Tavisi ekonomikuri saq-

mianobis ganxorcielebis uflebidan gamom-

dinare, specifikuri ekonomikuri (samewarmeo) 

urTierTobebiT gamoirCeva, es ki arsebiTad 

ganasxvavebs mas wminda sabiujeto organiza-

ciisagan, romelsac ekonomikuri saqmianobis 

ganxorcielebis ufleba ar gaaCnia. aqedan ga-

momdinare, obieqturi aucileblobaa sajaro 

seqtoris am ori subieqtis aRricxva-angariS-

gebis wesebis gamijvna Sesabamisi mareguli-

rebeli normatiuli aqtebiT. es xels Seuw-

yobs maTi saqmianobis gamWvirvalobis gaum-

jobesebas, gadasaxadebis sworad gamoangari-

Sebas, aRricxvis gamartivebasa da refor-

mirebis procesebis daCqarebas. 

rogorc aRvniSneT, sajaro samarTlis iu-

ridiul pirs ekonomikuri saqmianobis gan-

xorcielebis ufleba aqvs. aqedan gamomdinare, 

mizanSewonilad migvaCnia ekonomikur saqmia-

nobasTan dakavSirebuli operaciebis gamijvna 

sabiujeto dafinansebis operaciebisagan cal-

ke angariSTa gegmiT da Sesabamisi sabuRalt-

ro angariSgebis SedgeniT. es ufro Taval-

naTels gaxdis am sferoSi gaweul xarjsa da 
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miRebul Semosavals, rac, Tavis mxriv, xels 

Seuwyobs maTi sagadasaxado valdebulebebis 

Sesrulebis kontrols.  

naSromSi mocemuli kvlevis Sedegebis ga-

moyeneba SesaZlebelia saqarTvelos sabiuje-

to sistemis organizaciebsa da dawesebu-

lebebSi.  

 

daskvna 

sajaro seqtorSi aRricxva-angariSgebis 

srulyofis winadadebebi SeiZleba Semdegnai-

rad CamovayaliboT: reformis mimarTulebe-

bisa da vadebis gadasinjva; saaRricxvo po-

litikis CarCoebis gansazRvra sajaro seqto-

risaTvis; Semosavlisa da xarjis sakaso da 

daricxvis meTodebis gamoyenebis optimalu-

ri Tanafardobis gansazRvra; finansuri an-

gariSgebis momzadebisa da wardgenis vadebis 

gadasinjva da misi SesabamisobaSi moyvana 

saerTaSoriso standartebis normebTan; fi-

nansuri angariSgebis moculobisa da for-

mebis optimaluri modelis Camoyalibeba da 

misi Sedgenis meTodologiuri baziT uzrun-

velyofa; pirveladi saaRricxvo dokumente-

bis tipuri nimuSebis SemuSaveba da damtki-

ceba saqarTvelos finansTa saministros mi-

er; sajaro samarTlis iuridiul pirebSi 

ekonomikur saqmianobasTan dakavSirebuli 

operaciebis aRricxva-angariSgebis gamijvna 

sabiujeto dafinansebis operaciebisagan.  
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anotacia: Tanamedrove msoflio ekono-

mikaSi turizmis roli mudmivad izrdeba da 

icvleba, mimdinareobs misi Sinagani gar-

daqmna. saqarTvelosTvis aqtualuri sakiTxia 

msoflio mniSvnelobis bunebrivi da kul-

turuli memkvidreobis SenarCuneba da misi 

gonivrulad gamoyeneba, radgan saqarTvelos, 

Tavisi unikaluri bunebrivi pirobebiT, SeuZ-

lia turizmi qveynis ekonomikis priorite-

tul dargad aqcios. qveyanas aqvs didi re-

sursi da potenciali iyos erT-erTi turis-

tulad warmatebuli qveyana da daikavos 

Rirseuli adgili msoflios turistulad 

mimzidvel qveynebs Soris. qveyanaSi turiz-

mis aRiareba erovnuli ekonomikis priorite-

tul mimarTulebad SemTxveviTi ar aris, 

radgan saqarTvelos namdvilad aqvs mra-

valferovani resursi turizmis sxvadasxva 

saxeobis gansaviTareblad. amas garda, tu-

rizmis ganviTareba sasicocxlod mniSvne-

lovania saqarTvelosTvis. turizmis ganvi-

Tarebis xelSewyoba ekonomikuri aRmavlo-

bis, aseve Semosavlebisa da dasaqmebis Se-

saZleblobebis zrdis erT-erTi mniSvne-

lovani wyaroa.  

 

sakvanZo sityvebi: ekonomikuri aRmavlo-

ba; erovnuli ekonomika; regionuli ganvi-

Tareba; turizmis ganviTareba.  

 
 

Sesavali 

regionuli ganviTarebis strategiuli mid-

gomebis erT-erTi umTavresi mizania regionis 

Taviseburebaze realurad morgebuli, maRal-

produqtiuli ekonomikuri procesebis pro-

vocireba da maTi kompleqsuri xelSewyoba 
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principiT _ efeqtiani sajaro platformebi 

da instituciebi, romlebic muSaoben ba-

zarTan erTad da ara bazris winaaRmdeg [1].  

regionuli ganviTarebis strategiuli 

xedva da midgomebi regionebis specifikis 

gaTvaliswinebiT didwilad gansxvavebulia, 

Tumca xSirad garkveuli sistemuri midgome-

bi identuria, arsebuli gamowvevebisa da 

saWiroebebis msgavsi bunebidan gamomdinare. 

calkeul regionebSi ufro perspeqtiulia  

soflis meurneobis, gadamamuSavebeli mrewve-

lobisa da turizmis seqtorebis, zogan sam-

rewvelo da energetikuli seqtoris ganviTa-

rebis xelSewyoba [2]. aris regionebi, sadac 

transportisa da saerTaSoriso gadazidve-

bis, lojistikuri da momsaxurebis servise-

bis ganviTareba gansakuTrebiT mzard aqtu-

alurobas iZens. zogierTi regionis speci-

fika saSualebas iZleva sainovacio-teqnolo-

giuri transferis sistemebis etapobrivi, 

Tumca SedarebiT aqtiuri danergvis xelSew-

yobisTvis [3].  

  

ZiriTadi nawili 

qvemo qarTlis regioni saqarTvelos sam-

xreT-aRmosavleT nawilSi mdebareobs. regi-

ons dasavleTiT esazRvreba samcxe-javaxe-

Ti, CrdiloeTiT _ Tbilisi, Sida qarTli 

da mcxeTa-mTianeTi, aRmosavleTiT _ kaxeTi, 

samxreT-aRmosavleTiT _ azerbaijanis res-

publika, xolo samxreTiT _ somxeTis res-

publika. qvemo qarTlis farTobia 6,5 aTasi 

kv.km, qveynis teritoriis 9,3%. regionis mo-

saxleobis raodenoba 511,2 aTasia, rac sa-

qarTvelos mosaxleobis 11,4%-s Seadgens. 

regionSi Sedis 347 dasaxlebuli punqti _ 7 

qalaqi, 6 daba da 334 sofeli [4].  

qvemo qarTlis bunebrivi pirobebi, agreT-

ve bunebrivi, kulturuli da istoriuli 

Zeglebi qmnis regionSi turizmis ganvi-

Tarebis SesaZleblobas. turizmis perspeq-

tiuli mimarTulebebia: cxenosnoba, samona-

direo turizmi, ekoturizmi, SemecnebiTi 

turizmi, ojaxuri turizmi, eTnografiuli 

turizmi, agroturizmi, samkurnalo-sarea-

bilitacio turizmi da sxva. qvemo qarTlSi 

turists SeuZlia ixilos dasaxlebebi, rom-

lebic Cvens welTaRricxvamde pirveli 

aTaswleuliT TariRdeba. did arqeologiur 

aRmoCenadaa miCneuli winaistoriuli dasa-

xlebis da adamianis naSTebis povna dma-

nisSi. eqspertTa daskvnebiT, dmanisSi homi-

nidi 1,8 milioni wlis win cxovrobda. Sesa-

bamisad, dmanisi evropisa da aziis yvelaze 

adreul dasaxlebad SeiZleba iqnes miC-

neuli. mTlianobaSi, qvemo qarTlSi 650-ze 

meti istoriuli Zeglia, romelTagan 300 

sxvadasxva turistul marSrutSia Sesuli. 

qvemo qarTlSi erTi kurorti _ manglisi 

da ramdenime dasasvenebeli zonaa, sadac 

arsebul sanatoriumebsa da dasasvenebel 

saxlebSi yovelwliurad 10 aTasamde adamia-

nis miRebaa SesaZlebeli. sakurorto zone-

bia dmanisis, bolnisis, TeTri wyaros, gar-

dabnisa da walkis municipalitetebSi. tu-

ristuli obieqtebi ar Seesabameba Tanamed-

rove standartebs. regionisTvis gamowvevaa 

turizmis infrastruqturis gaumjobeseba.  

algeTis erovnuli parki samecniero 

kvlevebisaTvis mniSvnelovani adgilia. mas 

rekreaciul-kurortologiuri da niadag-

dacviTi mniSvneloba aqvs. amJamad, dacul 

teritoriaze ganviTarebulia ekoturizmis 

iseTi mimarTulebebi, rogoricaa qveiTTa, 

sacxenosno da kulturuli turebi. turis-

tTa mzardi interesis maCvenebelia parkis 

vizitiorTa raodenobis zrda. erovnul 

parks ekoturizmis (salaSqro, sacxenosno, 

foto-video, frinvelebze dakvirvebis, eko-
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logiuri da botanikuri turebi) ganviTare-

bis sakmaod didi potenciali aqvs. SesaZle-

belia algeTis erovnuli parkis mimdebared 

mcxovrebi mosaxleobis CarTva ekoturis-

tul saqmianobasa da sxvadasxva socialur 

proeqtSi, rogoricaa adgilobrivi mosaxle-

obis gadamzadeba gidis servisis uzrunvel-

sayofad, saojaxo sastumroebisa da kvebis 

obieqtebis ganviTareba da adgilobrivi 

produqciis realizaciis xelSewyoba [5]. 

qvemo qarTlSi sastumroebis nakleboba 

aRiniSneba. q.rusTavSi xuTi sastumroa. muni-

cipalitetebSi saojaxo tipis sastumroebma 

jerjerobiT saTanado ganviTareba ver pova. 

walkasa da dmanisSi aris saojaxo tipis 

sastumroebi, Tumca maTi raodenoba mcirea. 

bolnisSi gaixsna Tanamedrove standartebis 

Sesabamisi sastumro. 

 2011 wels sastumroebisa da restornebis 

qselSi dasaqmebulTa raodenoba 2006 wel-

Tan SedarebiT 34%-iT gaizarda da 785 ada-

miani Seadgina. Tumca, seqtoris mTavar pro-

blemebad rCeba personalis dabali anaz-

Raureba da ukiduresad dabali investici-

ebi fiqsirebul aqtivebSi, Sesabamisad, mom-

saxurebis dabali xarisxi. 

qvemo qarTlis ganviTarebis strategiis 

saerTo mizani Seesabameba regionuli ganvi-

Tarebis 2010_2017 ww. saxelmwifo strate-

giis miznebs, aseve, saqarTvelos mTavrobis 

2010–2013 wlebis sabaziso monacemebsa da 

mimarTulebebs, romlebic miznad isaxavs 

mdgrad ekonomikur zrdasa da samuSao ad-

gilebis Seqmnis xelSewyobas. igi agreTve 

pasuxobs siRaribis minimum 20_25%-iT Semci-

rebis saSualovadian amocanas, rac Seesa-

bameba aTaswleulis ganviTarebis miznebs, 

amocanebsa da vadebs. 

regionis ganviTarebis strategiuli miz-

nebi, amocanebi da winadadebebi romelTa 

ganxorcieleba prioritetulia momdevno 

rvawliani periodis ganmavlobaSi, aris:  

• kulturul-istoriuli Zeglebis kon-

servacia, maTi dacva da movla;  

• saTanado xarisxisa da raodenobis sas-

tumroebis, restornebis, kafeebis, swrafi 

kvebis obieqtebis, kempingis punqtebis, gana-

Tebis sistemebis, sazogadoebrivi sapirfa-

reSoebis, manqanebis parkirebisa da suve-

nirebis maRaziebis mowyobis waxaliseba-

xelSewyoba turistuli RirsSesaniSnaobe-

bis garSemo; 

• namdvili soflis saxlebis saojaxo 

sastumroebad gadaqcevis xelSewyoba mcire 

da moSorebul mTian regionebSi, ekolo-

giurad sufTa soflis meurneobis produq-

ciis miwodebasTan erTad; 

• monadireebisa da meTevzeebisTvis qoxe-

bis, rekreaciuli pavilionebisa da Tavle-

bis aSenebis xelSewyoba; 

• istoriul-kulturul ZeglebTan misasv-

leli adgilobrivi gzebisa da infrastruq-

turis reabilitacia-keTilmowyoba; 

• mxaris sainformacio infrastruqturis 

gaumjobeseba; qalaqebSi, soflebSi gzebsa 

da magistral-trasebze turistuli obieqte-

bis mimaniSnebeli sagzao niSnebis, aseve 

quCebis saxeldebebisa da numeraciis aRm-

niSvneli (mimarTulebis mimaniSnebeli) fir-

niSebis da abrebis damontaJeba qarTul da 

inglisur enebze; 

• municipaluri transportis oficialur 

gaCerebebze transportis moZraobis grafi-

kis orenovani (qarTuli da inglisuri) da-

febis mowyoba, raTa turists gauadvildes 

gadaadgileba regionis teritoriaze. qvemo 

qarTlis regionis faqtoruli analizi mo-

cemulia cxrilSi. 
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qvemo qarTlis regionis faqtoruli analizi 

 

Zlieri mxare susti mxare 

turizmis sxvadasxva tipis, gansakuTrebiT Semec-

nebiTi turizmisa da agroturizmis ganviTarebis 

potenciali;  

 

nacionaluri mniSvnelobis kulturuli da istori-

uli monumentebi, sarekreacio resursebi;  

 

 

mravalferovani klimaturi pirobebi. 

 

arsebuli turistuli infrastruqturis, 

Sesabamisi momsaxurebisa da kadrebis dabali 

done;  

 

sastumroebis, gasarTobi centrebis, sazoga-

doebrivi kvebis obieqtebisa da sainformacio 

centrebis nakleboba;  

 

regionis arasakmarisi reklamireba; 

 

moZvelebuli satransporto sistema. 

SesaZleblobebi safrTxe 

regionSi turizmis Semdgomi ganviTareba; 

  

regionis erTiani turistuli sistemis Seqmna; 

 

 

bunebrivi, kulturuli da istoriuli Tavisebure-

bebis komercializaciaSi investirebuli ucxou-

ri/donoruli kapitali. 

 

bunebrivi katastrofebis riski; 

 

floris sxvadasxva saxis daavadebis 

gavrceleba; 

 

tyis xanZris gaCena; 

  

samrewvelo avariebi maRali riskebis 

Semcvel obieqtebze; 

 

ekologiuri garemos gauareseba 

(biomravalferovnebis dakargva). 

 

regionuli ganviTarebis qmediTi mxarda-

WerisTvis, strategia iTvaliswinebs sxvada-

sxva tipis prioritetul aqtivobas, rome-

lic ukavSirdeba: adgilobrivi xelisufle-

bis SesaZleblobebisa da adamianuri kapita-

lis donis gazrdas; bunebrivi resursebis 

gonivruli marTva-gamoyenebis SesaZleblo-

bebis optimizacias; infrastruqturuli 

proeqtebis efeqtianobis zrdisTvis dage-

gmarebis Tanamedrove sistemebis danergvas; 

adgilobrivi samimwodeblo bazis, mcire da 

saSualo biznesis ganviTarebis xelSewyo-
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bas; regionuli/adgilobrivi sainvesticio 

mimzidvelobis gaumjobesebas da investici-

ebis mozidvis damatebiT instrumentebs; so-

cialuri uzrunvelyofisa da janmrTelobis 

dacvis sistemis gaumjobesebas. 

  

daskvna 

Semdgomi wlebis ganmavlobaSi regionul 

doneebze igegmeba Tanamedrove tipis calke-

uli instituciebis Tu piloturi centrebis 

(adgilobriv saWiroebebze morgebuli pro-

fesiuli gadamzadebis centrebi, biznesinku-

batorebi, sainvesticio-sakonsultacio cent-

rebi, turizmis sainformacio centrebi, 

lojistikuri da teqnologiuri transferis 

centrebi da sxv.) Seqmnis xelSewyoba, amave 

mizniT, saukeTeso saerTaSoriso praqtikaze 

dafuZnebuli kerZo-sajaro partniorobis mo-

delebis gamoyenebis waxaliseba. 

regionuli politikis mimarTulebebisa 

da, Sesabamisad, damtkicebuli strategiebis 

warmatebiT ganxorcielebisTvis did mniSvne-

lobas iZens uaxloes momavalSi konkretuli 

samoqmedo gegmebis (maT Soris proeqtebis, 

detaluri aqtivobebis, programuli danarTe-

bis) inkluziuri SemuSaveba da ganxorci-

eleba, romelic uzrunvelyofili iqneba qme-

diTi monitoringisa da, Sefasebis, instru-

mentebiT da Sesabamisad gazomvadi indika-

torebis erTobliobiT.  
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ABSTRACT. Role of tourism in modern global economy keeps increasing and changing all the time, i.e. its internal 
transformation takes place permanently. One of the most actual issues for Georgia is preservation of the world's 
natural and cultural heritage and using them rationally. Georgia with unique natural conditions has the opportunity to 
make tourism the most foreground sector of economy. The country has all the resources and great potential to 
become one of the most successful tourist destinations alongside others in the world. Considering tourism the priority 
for Georgia economy is not by chance. Georgia possesses resources to develop various directions of tourism. Tourism 
development is vital for Georgia. Supporting the development of tourism is one of the most important sources of 
economic prosperity and increase of income and employment in the country. 
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АННОТАЦИЯ.  Роль туризма в современной мировой экономике продолжает расти и меняться. Будущее 
его_внутренняя трансформация. Актуальной задачей является сохранить природное и культурное наследия, 
распорядиться ими с умом. Благодаря уникальности природных условий, туризм может превратиться в 
экономический приоритет. Страна имеет огромные ресурсы и потенциал, чтобы стать одной из самых 
успешных стран в туристическом направлении в мире и быть привлекательной для многих. Туризм в странах 
признан приоритетом национальной экономики не случайно. Каждая страна действительно обладает 
определенным разнообразием различных видов ресурсов для развития туризма. Развитие туризма имеет 
жизненно важное значение и для Грузии. Развитие туризма необходимо в целях содействия экономическому 
росту, возможности получения дохода, а для роста занятости является одним из наиболее важных источников.  
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anotacia: ekonomikuri ganviTarebis mi-

saRwevad didi mniSvneloba eniWeba regio-

nul ganviTarebas. saerTaSoriso gamocdile-

ba cxadyofs, rom inkluziuri ekonomikuri 

zrda didwiladaa damokidebuli ara marto 

saerTo erovnuli, aramed regionuli ganvi-

Tarebis politikis efeqtian dagegmvasa da 

ganxorcielebaze, Zlier da konkurentunari-

an regionebze. regionuli ganviTareba gani-

xileba rogorc umniSvnelovanesi faqtori 

saerTo erovnuli warmatebis misaRwevad. 

regionul doneze igegmeba Tanamedrove 

tipis calkeuli instituciebis Tu pilotu-

ri centrebis Seqmnis xelSewyoba, saukeTeso 

saerTaSoriso praqtikaze dafuZnebuli ker-

Zo-sajaro partniorobis modelebis ga-

moyenebis waxaliseba. regionuli politikis 

mimarTulebebisa da, Sesabamisad, damtkice-

buli strategiebis warmatebuli ganxorcie-

lebisTvis did mniSvnelobas iZens uaxloes 

momavalSi konkretuli samoqmedo gegmebis 

SemuSaveba da ganxorcieleba, romelic uz-

runvelyofili iqneba qmediTi monitoringisa 

da Sefasebis instrumentebiT da, Sesabamisad, 

gazomvadi indikatorebis erTobliobiT.  

 

 

sakvanZo sityvebi: zrdis diagnostikis 

meTodi; mTliani Siga produqti; regionuli 

ganviTareba; turistuli produqti; turiz-

mis ganviTareba.  
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Sesavali 

regionuli ganviTarebis politikis swo-

rad dagegmvisa da ganxorcielebis upirate-

sobad SeiZleba ganvixiloT ama Tu im re-

gionis specifikis, arsebuli potencialis 

gamovlena da misi optimalurad gamoyeneba. 

amasTan erTad, adgilobrivi infrastruq-

turis Semdgomi mowesrigeba da ganviTareba 

regionebs Soris uTanasworobis Semcirebis, 

adgilobrivi ekonomikis zrdisa da misi 

stimulirebis, pirdapiri investiciebis mo-

zidvisa da evrokavSirTan Semdgomi daax-

loebis erT-erTi mTavari winapirobaa. 

regionuli ganviTarebis programis miza-

ni aris qveynis regionebs Soris uTanabro-

bis donis Semcireba, maTi sabazo infra-

struqturuli saWiroebebis dakmayofileba 

da Semdgomi konkurentunarianobis zrdis 

xelSewyoba. 

ekonomikuri zrdis misaRwevad mTavari 

amocana saqarTvelos ekonomikis Semferxe-

beli yvelaze  kritikuli problemebis iden-

tifikacia da daZlevaa. strategiis SemuSav-

ebisas gamoyenebuli zrdis diagnostikis 

meTodi (Growth Diagnostic Method) aRniSnuli 

kritikuli problemebis gamovlenis saSua-

lebas iZleva. kritikul problemaTa Soris 

gamoikveTa kerZo seqtoris dabali konku-

rentunarianoba, arasaTanadod ganviTarebu-

li adamianuri kapitali da finansur re-

sursebze SezRuduli xelmisawvdomoba.  

   

ZiriTadi nawili 

2015_2017 wlebis regionuli ganviTarebis 

programa gansazRvravs saqarTvelos regio-

nuli politikis ZiriTad miznebsa da amo-

canebs, Sesabamis prioritetebsa da Ronis-

Ziebebs da adgens saWiro pirobebs qveynis 

regionebis dabalansebuli da mdgradi so-

cialur-ekonomikuri ganviTarebis uzrun-

velsayofad. programis ganxorcielebis 

miznebidan gamomdinare, regionuli politi-

ka mizanmimarTul RonisZiebaTa erToblio-

baa, romelic koncentrirebuli da koordi-

nirebulia regionul doneze, efuZneba 

ganviTarebis saWiroebebsa da prioritetebs 

da maT Sesabamisad, qveynis mdgrad regionul 

ganviTarebaze mimarTuli resursebis Sed-

egze orientirebul gadanawilebas [1]. 

saqarTvelo mdebareobs Sav zRvasa da 

kaspiis zRvas Soris da misi teritoria 

irlandiisa da CexeTis respublikis teri-

toriis rigisaa. istoriulad, saqarTvelo 

saerTaSoriso vaWrobis mniSvnelovan gza-

jvaredins warmoadgenda da dResac, gazisa 

da navTobis tranzitis mniSvnelovani de-

refania. qveynis samxreT regionebSi gadis 

baqo-Tbilisi-jeihanis navTobsadeni da sam-

xreT kavkasiis milsadeni. maT mniSvnelo-

vani roli eniWeba evropis energousafrT-

xoebis politikaSi. garda amisa, perspeqtiu-

lia qveynis gavliT aRmosavleT-dasavle-

Tis mimarTulebiT energomatareblebis sat-

ranzito axali megaproeqtebis dagegmva da 

ganxorcieleba [2]. 

CrdiloeTiT, saqarTvelos sazRvari ru-

seTis federaciasTan didi kavkasionis qed-

ze gadis, romelic simaRliT 5000 metrs 

aRwevs, xolo samxreT sazRvari, romelic 

mas TurqeTisa da somxeTis respublikebis-

gan yofs, mcire kavkasionsa da javaxeTis 

zeganzea gavlebuli. didi kavkasioni yo-

velTvis erovnuli Tu kulturuli TviT-

myofadobis simbolo iyo. garda amisa, kav-

kasionis mTebi saqarTvelos hidro- da 

xetyis resursebis, aseve, turizmis pote-

ncialis ganmsazRvreli faqtoria. 
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saqarTvelos dasavleT sazRvars Savi 

zRvis sanapiro qmnis, xolo RmosavleTiT 

mas azerbaijanis respublika esazRvreba. 

miuxedavad imisa, rom bolo saukunis gan-

mavlobaSi sasoflo-sameurneo da urbanu-

li ganviTarebis gamo, saqarTvelos dab-

lobi teritoriis did nawilze tyeebi gai-

Cexa, qveynis mTliani teritoriis 40%-mde 

jer isev tyiTaa dafaruli. qveyanas mniSv-

nelovani hidroresursi aqvs, romelic 

eleqtroenergiaze saqarTvelos moTxovnis 

udides nawils akmayofilebs.  

 bolo wlebSi ganxorcielebuli mniSv-

nelovani investiciebis miuxedavad (gansa-

kuTrebiT saerTaSoriso mniSvnelobis 

gzebze), qveynis sagzao infrastruqturis 

gaumjobeseba moiTxovs Semdgom did Za-

lisxmevas, gansakuTrebiT regionul da 

adgilobriv doneze. rac Seexeba soflebs, 

maTi umravlesobis problema transportis 

nakleboba da cudi gzebia, gansakuTrebiT 

maRalmTian regionebSi. 

saqarTvelos regionebs Soris mTliani 

Siga produqtis (mSp) wilis mixedviT, mniS-

vnelovani gansxvavebaa. aseTive gansxvavebaa 

urbanul da sasoflo tipis dasaxlebebs 

Soris. qveynis mSp-is naxevari qalaq Tbi-

lisSi iwarmoeba. amasTan, mSp-is mniSvnelo-

vani wili modis regionebze, sadac didi 

qalaqebia ganlagebuli (quTaisi _ imereT-

Si, rusTavi _ qvemo qarTlSi, baTumi _ aWa-

raSi, foTi da zugdidi _ samegreloSi), 

vidre sasoflo tipis regionebze, am ukan-

saknelTa did qalaqebTan da mTavar sat-

ransporto magistralebTan siaxlovis 

miuxedavad[3]. 

qalaqi Tbilisi, udavod, qveynis ekonomi-

kuri centria. misi mosaxleoba 1.2 milioni 

adamiania. ekonomikuri saqmianobis arapro-

porciulad didi wili, swored, dedaqalaq-

Sia Tavmoyrili, Tumca misi wilis Sefaseba 

SeiZleba gadaWarbebulicaa, radgan region-

Si mimdinare saqmianobis registrireba, 

xSirad, mainc dedaqalaqSi xdeba. saqstatis 

monacemebiT, 2006 welTan SedarebiT, 2012 

wels regionebis wili (qalaq Tbilisis 

garda) mSp-Si umniSvnelod Semcirda. 

kulturuli da rekreaciuli resursebi 

ara mxolod mosaxleobis cxovrebis xa-

risxze metyvelebs, aramed, rac am progra-

misTvis ufro mniSvnelovania, isini warmo-

adgenen dasaqmebis potencialis da ekono-

mikuri produqtiulobis gazrdis SesaZleb-

lobas rogorc Siga, ise saerTaSoriso tu-

ristebisTvis gankuTvnili momsaxurebiT. 

sxvadasxva regionSi turistuli saqmia-

noba Zalian gansxvavebulia. aWaraSi mTava-

ri aqcenti sazRvao turizmzea, urbanuli 

turizmis da saqmiani mogzaurobebis yve-

laze didi wili qalaq Tbiliss uWiravs, 

xolo zamTrisa da samkurnalo turizmis – 

samcxe-javaxeTSi ganlagebul bakuriansa 

da borjoms. Tumca, zogadad, monacemTa 

simcire saqarTvelos romelime regionis 

turistuli potencialis safuZvliani ana-

lizis saSualebas ar iZleva. 

saqarTveloSi kulturuli an rekreaciu-

li resursebis miwodebisa da gamoyenebis 

Sesaxebac mcire monacemebi arsebobs. am 

monacemebze dayrdnobiT SeiZleba iTqvas, 

rom kulturuli resursebi ZiriTadad, Tav-

moyrilia da aqtiurad gamoiyeneba qalaq 

TbilisSi [4]. 

regionuli ganviTarebis programa mo-

wodebulia daicvas koncentraciis principi 

(saerTaSorisod aRiarebuli principi, ro-

melic gulisxmobs resursebis da Zalisxme-

vis ZiriTad saWiroebebze koncentrirebas). 
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am programis principia gamovlindes iseTi 

saWiroebebi, romlebic ukavSirdeba da 

xels uwyobs qveynis dabalansebul da 

mdgrad ganviTarebas. 

  

daskvna 

regionebis ganviTarebis strategiuli 

miznebi, amocanebi da winadadebebi, Sesaba-

misi xedva da prioritetebi, romelTa gan-

xorcieleba upiratesad ganixileba momdevno 

rvawliani periodis ganmavlobaSi, efuZneba 

TiToeuli regionisa da maTi seqtoruli 

ganviTarebis mravalmxriv analizs, winmswreb 

situaciur da faqtobriv diagnostikas. 

iTvaliswinebs ra TiToeuli regionis (maT 

Soris sxvadasxva dargis) specifikas, 

sakvanZo gamowvevebs, maT konkurentul upi-

ratesobebsa da gamovlenil perspeqtiul 

mimarTulebebs, Sesabamisi strategia gan-

sazRvravs sistemur midgomebs rogorc saba-

zo saWiroebebze mokle- da saSualovadiani 

reagirebisTvis, ise grZelvadiani ekonomi-

kuri zrdisa da mdgradi ganviTarebis Semd-

gomi stimulirebisTvis. 

 turizmis ganviTarebis upirvelesi miza-

nia uzrunvelyos ekonomikuri da socialuri 

ganviTareba. dRes msoflios mravali qveyana 

turizms Tvlis qveynis ganviTarebis stra-

tegiis mniSvnelovan da ganuyofel nawilad. 

turizms gansakuTrebuli adgili uWiravs 

msoflio ekonomikis ganviTarebaSi. ganviTa-

rebuli turizmis mqone qveynebSi ekonomikis 

am dargis meSveobiT mniSvnelovnad viTar-

deba vaWrobisa da momsaxurebis sfero, rac 

iwvevs savaluto Semosavlebisa da dasaqme-

bis zrdas, erovnuli tradiciebis, kultu-

ruli memkvidreobis SenerCunebasa da ganvi-

Tarebas da, rac yvelaze mniSvnelovania, maT 

finansur uzrunvelyofas.  
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ABSTRACT. Economic development is of great importance to regional development. International experience 
shows that inclusive economic growth largely depends on not only the national, but also regional development 
planning and implementation of strong and competitive regions. Regional development is considered as the key factor 
in achieving national success. 

The plan on regional level is to support establishment of modern institute and pilot centers, as well as promotion 
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АННОТАЦИЯ.  Экономическое развитие имеет большое значение для регионального развития. Междуна-
родный опыт показывает, что инклюзивный экономический рост во многом зависит не только от национального, 
но и регионального планирования и осуществления сильных и конкурентоспособных регионов развития. 
Региональное развитие рассматривается как ключевой фактор в достижении успеха на национальном уровне. 

На региональном уровне планируется содействие созданию современного типа институциональных или 
пилотных центров, основанных на наилучшей международной практике государственно-частного партнерства в 
целях поощрения использования моделей. Региональные направления и политические стратегии, принятые в 
соответствии с успешной реализацией, имеют важное значение в конкретных планах действий в ближайшем 
будущем для всестороннего развития и реализации, которые будут предоставляться в соответствии с 
эффективными средствами контроля и оценки измеримых показателей, взятых вместе.  
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anotacia: dazustebulia literaturul 

wyaroebSi mocemuli formula, romelic asa-

xavs gogirdis dioqsidis trioqsidad gar-

daqmnis reaqciis wonasworobis mudmivas da-

mokidebulebas temperaturaze, sadac ganto-

lebis Tavisufal wevrad unda iyos ara 

+0.732, aramed -0.267. maTematikuri gardaqmne-

bis gziT modificirebulia dioqsidis tri-

oqsidad wonasworuli (Teoriuli) gardaqm-

nis xarisxis gamosaTvleli formula, rome-

lic SemoTavazebulia me-3 xarisxis gan-

tolebis saxiT: 

e e eC X D X E X F      3 2 0 , 

sadac C, D, E da F koeficientebi procesis 

temperaturaze, wnevasa da airTa narevSi 

Jangbadisa da gogirdis dioqsidebis sawyis 

koncentraciebze (%,moc.) damokidebuli si-

dideebia, xolo eX  aris gogordis dioqsi-

dis trioqsidad gardaqmnis xarisxi. 

gantoleba saSualebas iZleva calsaxad 

ganisazRvros eX -s mniSvneloba sareaqcio 

aris sxvadasxva pirobisTvis. Tanac eX  unda 

akmayofilebdes 0.00 ൑ eX ൑ 1.00 pirobas [2]. 
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sainJinro-qimiuri mimarTulebis student-

Ta mier gogirdmJavas warmoebaSi gogirdis 

dioqsidis trioqsidad Jangvis procesis 

Seswavlisas, drois arsebiTad dazogvis 

mizniT, Seqmnilia kompiuteruli programa, 

romelic uzrunvelyofs Jangvis reaqciis 

wonasworobis mudmivasa da wonasworuli ga-

rdaqmnis xarisxis kompiuterul gamoTvlas. 

programuli uzrunvelyofa mniSvnelovnad 

amcirebs studentis mier laboratoriu-

li/praqtikuli samuSaos Sesrulebaze daxar-

jul dros; es ukanaskneli SesabamisobaSia 

aRniSnuli samuSaos SesrulebisTvis sila-

busiT gaTvaliswinebul drosTan.  

 

sakvanZo sityvebi: gogirdis dioqsidi; 

gogirdis trioqsidi; formulis dazusteba; 

wonasworobis mudmiva; wonasworuli gar-

daqmnis xarisxi.  

 

 

Sesavali 

qimiuri mrewvelobis mravaltonaJian pro-

duqtebs Soris gogirdmJava erT-erTi yve-

laze mniSvnelovania. msoflio masStabiT, 

misi warmoeba dReisaTvis 230 mln tonas 

aWarbebs [1] da gamoirCeva moxmarebis uaRre-

sad farTo speqtriT. moxmarebis bevr darg-

Si misi roli Seucvlelia da masze moTxov-

nileba yovelwliurad izrdeba. amitomaa, 

rom sainJinro-teqnologiuri mimarTulebis 

universitetebSi, rogorc CvenTan, ise saz-

RvargareT, qimiuri inJineriis fakultetebis 

saswavlo programebSi yovelTvis mniSvne-

lovani adgili aqvs daTmobili gogirdmJa-

vas warmoebis rogorc Teoriul, ise praq-

tikul aspeqtebs, esenia: gogirdSemcveli ne-

dleulisgan gogirdis dioqsidis miReba, va-

nadiumis katalizatorze misi Jangva go-

girdis trioqsidamde da trioqsidis absorb-

ciiT sasurveli koncentraciis gogirdmJavas 

miReba. maT Soris, umniSvnelovanesia labo-

ratoriul pirobebSi gogirdis dioqsidis 

Jangvis procesis Seswavla/gamokvleva.  

gogirdis dioqsidis trioqsidad Jangvis 

procesi Seqcevad reaqciebs miekuTvneba da 

mimdinareobs moculobis SemcirebiT da si-

Tbos gamoyofiT  

SO2 + 0.5O2   SO3+Q 

Tumca reaqciis siCqare, katalizatoris ga-

reSe, praqtikulad nulis tolia da Jang-

badis areSi SO2-is xangrZlivi droiT dayov-

nebis Semdegac, katalizatoris gareSe, ar 

SeimCneva SO3-is warmoqmna arc garemos da 

arc maRal temperaturaze.  

wonasworuli (Teoriuli) gardaqmnis xa-

risxi gamoiTvleba formuliT: 

 e
e

e
e

e

K
X

. A X
K

P( B . A X )


  


  

100 05

05

,  (1) 

sadac, rogorc zemoT aRvniSneT, eX  aris 

gogirdis dioqsidis trioqsidad gardaqmnis 

xarisxi sistemis wonasworobis pirobebSi, 

gamosaxuli erTeuli nawilebiT;  

A aris gogirdis dioqsidis koncentracia 

sawyis airnarevSi (reaqciis dawyebamde),  

%moc.; 

B _ Jangbadis koncentracia sawyis airna-

revSi, %moc.; 

P _ airnarevis saerTo wneva, pa;  

ek _ reaqciis wonasworobis mudmiva K(pa-0,5), 

romelic temperaturis funqciaa da siste-

mis wonasworobis pirobebisTvis gamoiTv-

leba formuliT:  

 f ( T )
ek  10 ,  (2) 

sadac T aris absoluturi temperatura (K).   
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ZiriTadi nawili 

imis mixedviT Tu ra sizustiT gvWirdeba 

ek -s gamoTvla, sacnobaro literaturaSi 

mocemulia sxvadasxva formula [2-6], Tanac 

erTeulTa sxvadasxva sistemaSi. Cven mizan-

Sewonilad CavTvaleT, erTeulTa saerTa-

Soriso sistemaSi (SI) mocemuli, SedarebiT 

axali rusulenovani literaturis mona-

cemis gamoyeneba [4]: 

݂ሺܶሻ ൌ
4812.2
ܶ

െ 2.8254 ൈ ݈݃ܶ ൅ 2.284 ൈ 10ିଷ ൈ 

ܶ െ 7.012 ൈ 10ି଻ ൈ ܶଶ ൅ 

 ൅1.197 ൈ 10ିଵ଴ ൈ ܶଷ ൅ ૙. ૠ૜૛  (3) 
 

Tumca, rogorc masalebis damuSavebisas 

gairkva, ݂ሺܶሻ-s gamosaTvlel formulaSi, 

Tavisufali wevris mniSvneloba ricxobri-

vad ar SeiZleba iyos +0,732-is toli, vinai-

dan igi ewinaaRmdegeba (2) da (3) formule-

biT gamoTvlil ݇௘-s mniSvnelobebis cxri-

lur monacemebs; aseve ewinaaRmdegeba sxva 

sacnobaro literaturaSi arsebul monace-

mebsac. ufro adreul gamocemaSi, ݇௘-s gamo-

saTvleli formulisa da cxriluri mona-

cemebis SejerebiT Cven davadgineT, rom (3) 

formulaSi mocemuli integraluri mudmiva 

unda iyos ara +0,732, aramed -0.267. aRvniS-

navT agreTve, rom maTematikurad sxva ga-

mosaxuleba, romelic ufro zustad asa-

xavda Cven mier gansaxilveli reaqciis 

wonasworobis mudmivas damokidebulebas 

temperaturaze, ver iqna napovni. integra-

lur mudmivad _0.267-is miCnevis SemTxvevaSi 

݇௘-s Cven mier gamoTvlili mniSvnelobebi 

srul SesabamisobaSia literaturul wya-

roebSi arsebul monacemebTan.  

qimiuri inJineriis fakultetebze swav-

lis procesSi, gogirdmJavas warmoebasTan 

dakavSirebuli programuli masalis aTvi-

sebisas, students yovelTvis uwevs zemoT 

mocemuli formulebiT reaqciis wonaswo-

robis mudmivasa da wonasworuli gardaqm-

nis xarisxis mniSvnelobaTa gamoTvla sxva-

dasxva temperaturaze, wnevasa da sawyis 

airnarevSi Jangbadisa da gogirdis dioqsi-

dis sxvadasxva koncentraciaze. wonaswo-

ruli gardaqmnis xarisxis gamosaTvlel 

formulaSi ܺ௘ figurirebs tolobis ro-

gorc marjvena, ise marcxena nawilSi, ris 

gamoc, misi calsaxad gadawyveta SeuZlebe-

lia da amitom amoixsneba TandaTanobiTi mi-

axloebis wesiT; dauSveben ܺ௘-s savaraudo 

mniSvnelobas, Casvamen tolobis marjvena 

nawilSi da gamoiTvlian ܺ௘-s. Tu ܺ௘-s daS-

vebuli mniSvneloba ar daemTxva gamoTv-

lils, maSin gamoTvlis process imeoreben 

wina gamoTvliT miRebuli Sedegis CasmiT 

tolobis marjvena nawilSi. es procesi 

grZeldeba ܺ௘-s mniSvnelobis daSvebiT da 

gamoTvliT miRebuli Sedegebis garkveul 

zRvrebSi damTxvevamde. imisaTvis, rom 

miviRoT ܺ௘-s WeSmarit mniSvnelobasTan sak-

marisad miaxloebuli Sedegi, metwilad 

saWiro xdeba gamoTvlis 3_4-jer gameoreba.  

studenti swavlis procesSi jer kidev 

kargad ver acnobierebs, ama Tu im konk-

retuli pirobebisTvis, savaraudod rogori 

unda iyos ܺ௘-s mniSvneloba, rac kidev uf-

ro arTulebs gamoTvlis process.  

mravalwliurma dakvirvebam aCvena, rom 

saSualo doneze momzadebuli studentis 

mier aRniSnuli samuSaos Sesasruleblad 

daxarjuli dro mniSvnelovnad aWarbebs si-

labusiT gaTvaliswinebuls. amrigad, (1) 

formuliT sargebloba, erTi mxriv ver 

iZleva Xe-s WeSmariti mniSvnelobis calsa-

xad gansazRvris saSualebas, meore mxriv igi 
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dakavSirebulia drois did xarjTan. ܺ௘-s We-

Smariti mniSvnelobebis misaRebad formula 

(1) maTematikuri gardaqmnebis gziT warmo-

vadgineT me-3 xarisxis gantolebis saxiT:  

ܥ  ൈ ܺ௘
ଷ ൅ ܦ ൈ ܺ௘

ଶ ൅ ܧ ൈ ܺ௘ ൅ F ൌ 0,  (4) 

sadac, C, D, E da F procesis temperaturaze, 

wnevasa da airnarevSi Jangbadisa da go-

girdis dioqsidis sawyis koncentraciebze 

(%,moc.) damokidebuli sidideebia, romelTa 

mniSvnelobebi gamoiTvleba formulebiT:  

ܥ ൌ 0.5 ൈ ܣ ൈ ௘ଶܭ െ 0.5 ൈ  ܣ

ܦ ൌ 100 െ ௘ଶܭ ൈ ܲ ൈ ܤ െ ௘ଶܭ ൈ  ܣ

ܧ ൌ 2 ൈ ௘ଶܭ ൈ ܲ ൈ ܤ ൅ 0.5 ൈ ௘ଶܭ ൈ  ܣ

ܨ ൌ െܭ௘ଶ ൈ ܲ ൈ  ܤ

mocemuli kuburi gantolebis (4) sami 

amonaxsnidan, maTematikisa da qimiis kanone-

bis gaTvaliswinebiT [2,7], erTi mainc unda 

iyos ara kompleqsuri, aramed namdvili fes-

vi ሺܺ௘ሻ da amasTan, misi mniSvneloba unda 

iyos 0.00 ൑ ܺ௘ ൑ 1.00 sazRvrebSi, romelic 

CaiTvleba Teoriuli (wonasworuli) gar-

daqmnis xarisxis WeSmarit mniSvnelobad. 

Tumca, aRvniSnavT, rom am gziT gamoTvlac 

did dros moiTxovs. studentis mier realu-

rad danaxarji drois silabusiT gaTvalis-

winebulTan SesabamisobaSi moyvanis erTa-

derT gzad miviCnieT laboratoriuli Tu 

samecniero samuSaos Sesasruleblad da 

eqsperimentis Sedegebis dasamuSaveblad sa-

Wiro cifrobrivi gaTvlebis programuli 

uzrunvelyofa.  

zemoT moyvanil gantolebebze dayrdnobiT, 

Cven SevimuSaveT programa wonasworobis 

mudmivas da wonasworuli gardaqmnis xa-

risxis gamosaTvlelad MathCAD 15.0 pro-

gramuli paketis gamoyenebiT. programuli ga-

moTvlis Tanamimdevroba da gamoTvlis Se-

degebi mocemulia suraTze, xolo Cveni 

SemuSavebuli programiT gamoTvlili ݇௘-sa 

da ܺ௘-s mniSvnelobebi sistemis sxvadasxva 

parametrisTvis _ cxrilSi. amave cxrilSi 

mocemulia ݇௘-sa da ܺ௘-s literaturul wya-

roebSi arsebuli monacemebi [3,4]. maTi ur-

TierTSedarebiTi daxasiaTeba saSualebas 

gvaZlevs davaskvnaT, rom programuli gaTv-

liT miRebuli ݇௘-sa da ܺ௘-s mniSvnelobebi 

da literaturul wyaroebSi arsebuli mona-

cemebi praqtikulad emTxveva erTmaneTs, Ta-

nac sizustis klasi maRalia da gamoirCeva 

gaTvlebze drois minimaluri danaxarjiT.  

 
 

airis Sedgenilobasa da temperaturaze ࢋ࢑-sa da ࢋࢄ-s  

damokidebulebis cxrili 

 
 

t(⁰C) T(K) SO2(%) O2(%) P(pa) 

Ke(pa-0,5) Xe(%) 

liter. 
wyarodan 

[2,4] 

komp. gamoTvliT 
miRebuli 

liter. 
wyarodan 

[2,4] 

komp. 
gamoTvliT 
miRebuli 

400 673 7,00 11,00 

10
13
25
 

1,41 1,4097 99,20 99,21 

475 748 5,00 13,86 0,258 0,2586 96,50 96,57 

500 773 7,00 11,00 0,159 0,1585 93,40 93,45 
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aqve aRvniSnavT, rom sasurvel temperatu-

raze gogirdis dioqsidis trioqsidad Teo-

riuli gardaqmnis xarisxis codna saWiroa 

araerTi praqtikuli da Teoriuli sakiTxis 

gadasawyvetad, kerZod, gardaqmnis fardo-

biTi siCqaris da airis katalizatorTan 

Sexebis drois dasadgenad, sakontaqto apa-

ratis TiToeul fenaSi katalizatoris sa-

Wiro moculobis gamosaTvlelad [4-6] da 

xSirad _ procesis optimaluri temperatu-

ris dasadgenad [2]. 

  

 

 

 
 

 s kompiuteruli gamoTvlis Sedegebi-ࢋࢄ s da-ࢋ࢑

  

 

daskvna 

dazustebulia literaturul wyaroebSi 

mocemuli gogirdis dioqsidis trioqsidad 

Jangvis reaqciis wonasworobis mudmivas ga-

mosaTvleli formula. gogirdis dioqsidis 

trioqsidad wonasworuli gardaqmnis xaris-

xis calsaxad gamoTvlis mizniT, literatu-

rul wyaroebSi mocemuli gantoleba modi-



qimia – CHEMISTRY – ХИМИЯ

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#2 (500), 2016  54  www.gtu.ge 

ficirebulia kuburi gantolebis saxiT. prog-

rama MMathCAD 15.0-is gamoyenebiT Seqmnilia 

programa, romelic uzrunvelyofs reaqciis 

wonasworobis mudmivas da wonasworuli (Te-

oriuli) gardaqmnis xarisxis gamoTvlas kom-

piuteris meSveobiT. programuli uzrun-

velyofa mniSvnelovnad amcirebs studentis 

mier laboratoriuli/praqtikuli samuSaos 

Sesrulebaze daxarjul dros, romelic Sesa-

bamisobaSi modis aRniSnuli samuSaos Sesru-

lebisTvis silabusiT gaTvaliswinebul dro-

sTan. programuli uzrunvelyofa mniSvnelo-

van daxmarebas gauwevs agreTve, gogirdmJavas 

warmoebiT dainteresebul sxva pirebsac SO2-

is  SO3-ad gardaqmnis sakiTxebTan dakavSire-

buli samecniero Tu praqtikuli sakiTxebis 

gadawyvetaSi.  
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ABSTRACT. Refine formula describing the dependence of the equilibrium constant for the oxidation of sulfur 

dioxide from the reaction temperature given in the literature. It was found that in the equation calculating the 
equilibrium constant, constant term is not 0.732 and -0.267. Modified formula for determining the equilibrium degree 
of conversion of SO2 to SO3 (Xe) and provided in the form of the equation of the third degree: 

e e eC X D X E X F      3 2 0  

C, D, E and F _ coefficients depending on the temperature, the total system pressure and the concentrations of 

reactants _ oxygen and sulfur dioxide (in vol.%). 

The equation makes it possible to unambiguously determine the numerical value of Xe under all possible con-

ditions, oxidation of sulfur dioxide. One of the three roots of the equation must satisfy the condition 0.00≤ eX ≤1.00. 

To calculate the values of the process the reaction rate constant and the equilibrium degree of oxidation of sulfur 
dioxide, suggested computer software calculations using the program MathCAD 15.0 Software significantly reduced 
the time spent by students of chemical and technological professions in carrying out laboratory work relating to issues 
of contact oxidation of sulfur dioxide. 

 Resume:  
KEY WORDS:  computer calculation; equilibrium conversion quality; equilibrium constant;  refinement of the 

formula; sulfur dioxide; sulfur trioxide. 
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АННОТАЦИЯ. Уточнена формула, описывающая зависимость константы равновесия для реакций окис-

ления диоксида серы от температуры, приведенная в литературных источниках. Установлено, что в уравнении 
вычисления константы равновесия свободным членом является не +0,732, а -0,267. Модифицирована формула 
определения равновесной степени превращения SO2 в SO3 	ሺXeሻ и представлена в виде уравнения третьей 
степени:  

e e eC X D X E X F      3 2 0  

C, D, E и F _ коэффициенты, зависящие от температуры, общего давления системы и концентрации 

реагирующих веществ _ кислорода и диоксида серы (в %об.).  

Уравнение дает возможность однозначно определить численное значение  Xe при всех возможных условиях 
окисления диоксида серы. Один из трех корней уравнения должен удовлетворять условию  0.00 ൑ Xe ൑ 1.00.  

Для вычисления значений константы скорости реакции и равновесной степени окисления диоксида серы 
предложено компьютерное обеспечение процесса вычислений с помощью программы Mathcad 15. Прог-
раммным обеспечением значительно сокращается время, затрачиваемое студентами химико-технологических 
специальностей университетов, при выполнении  лабораторной работы, касающейся вопросов контактного 
окисления диоксида серы.     

 

КЛЮЧЕВЫЕ  СЛОВА:  диоксид серы; константа равновесия; равновесная степень превращения;  триоксид 
серы; уточнение формулы. 
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anotacia: rTuli sistemebis kvlevisaT-

vis Tanamedrove mecniereba sul ufro axal 

mimarTulebebs gvTavazobs. maT Soris aris 

sinergetika, romelic samiode aTeul wels 

iTvlis da warmoadgens disciplinaTSoris 

mimarTulebas. sinergetika Seiswavlis TviT-

organizebis zogad kanonzomierebebs, stru-

qturis Camoyalibebas, romlebic warmoi-

Soba rTul Ria sistemebSi nivTierebebis 

permanentuli nakadebis gacvlis procesSi. 

sinergetikis Seswavlis obieqtad gvevlineba 

sruliad gansxvavebuli sistemebi, atomidan 

dawyebuli adamianiT damTavrebuli. sinerge-

tikis zogadsasistemo kanonzomierebaTa da-

dgenam naTelyo cocxali da aracocxali 

bunebis sistemaTa mowyobis erTiani sayo-

velTao suraTi. sabunebismetyvelo da huma-

nitaruli mecnierebebis istoriaSi sinerge-

tikis bazaze daiwyo samyaros mTlianobis 

xedvis erTiani meTodologiis Camoyalibeba. 

dResdReobiT sinergetikas mimarTavs soci-

alur-ekonomikuri sferos bevri dargi. sta-

tiaSi ganxilulia sinergetikis zogadsasis-

temo Teoriad Camoyalibebis etapebi. aRwe-

rilia, rom am Teoriis Camoyalibeba SesaZ-

lebeli gaxda Sesabamisi maTematikuri apa-

ratis, mxedvelobaSi gvaqvs jgufebis Teo-

riis, bifurkaciis Teoriis, arawrfivi dina-

mikis, katastrofebis Teoriis, sistemuri 



kompiuteruli mecniereba – COMPUTER SCIENCE – КОМПЬЮТЕРНЫЕ НАУКИ 

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#2 (500), 2016  58  www.gtu.ge 

analizis da sxva instrumentebis ganviTare-

bis safuZvelze. 

  

sakvanZo sityvebi: arawrfivi sistemebi; 

bifurkacia; Termodinamika; TviTorganizeba; 

katastrofebis Teoria; sinergetika; siste-

muri analizi; jgufebis Teoria.  

 

 

Sesavali 

XX saukunis Sua xanebSi aRmocenda mec-

nierebis axali mimarTuleba _ sinergetika, 

romelmac miipyro mecnierTa farTo wris 

yuradReba, vinaidan is exeboda problemaTa 

speqtrs, romelic rogorc sabunebismety-

velo, ise humanitaruli mecnierebebisaTvis 

aqtualur problemebs warmoadgenda. siner-

getika aris saerTaSoriso disciplinuri 

mimarTuleba, romelic Seiswavlis rTuli 

sistemebis TviTorganizebis zogad kanon-

zomierebebs.  

sinergetikis CarCoebSi ganxorcielda 

fundamenturi aRmoCena _ samyaros, rogorc 

mTlian materias, dawyebuli fizikuri do-

nidan da damTavrebuli biologiuri da so-

cialuri doniT, aqvs TviTorganizebis, TviT-

ganviTarebis Tviseba. amasTan erTad aRmoCn-

da, rom sxvadasxva bunebis sistemebSi TviT-

organizebis algoriTmebs bevri ram aqvs sa-

erTo. vinaidan procesebi garegnulad erTma-

neTis msgavsia. maTi gantolebebi praqtiku-

lad erTmaneTs daemTxva, gansxvavebuli iyo 

mxolod sidideTa fizikuri Sinaarsi [1,3,4].  

araerTi cneba, iseTi rogoricaa bifur-

kacia, atraqtori, arawrfivoba, disipaciuri 

struqturebi, ukukavSiri da sxva, romlebic 

adre cnobili iyo mxolod specialistTa 

viwro wrisaTvis, cnobili gaxda sxvadasxva 

dargis mecnierTaTvis.  

sinergetika ganviTarda Semdegi samecnie-

ro mimarTulebebis CarCoebSi: 

1. herman hakenis kooperaciul movlenaTa 

fizika; 

2. arawonasworuli procesebis Termodina-

mika; 

3. arawrfivi dinamika. 

   

ZiriTadi nawili 

sinergetikis warmoSobis TariRad SeiZ-

leba CaiTvalos 1973 weli, rodesac Catarda 

pirveli konferencia TviTorganizebis pro-

blemebTan dakavSirebiT. am konferenciaze 

Stutgartis universitetis profesori her-

man hakeni gamovida moxsenebiT axali mecnie-

rebis _ sinergetikis Sesaxeb.  

herman hakenis ZiriTadi debulebebi gamo-

qveynda 1975 wels Jurnal “Review	 of	 Modern	

Physics”-Si statiis saxiT, romelSic hakenma 

aRniSna, rom TviTorganizebis procesebi 

SeiniSneba sxvadasxva bunebis sistemebSi, 

kerZod, lazerSi, atmosferul grigalSi, 

gareuli cxovelebis jgufebSi, qimiur reaq-

ciebSi rTuli molekulebis warmoqmnisas, 

galaqtikasa da zogierT socialur mov-

lenaSi, naklebad mowesrigebulidan ufro 

mowesrigebulSi gadasvlis procesSi. am 

sistemebSi xdeba koleqtiuri, SeTanxmebuli 

procesebi. isini iqcevian erTmaneTis msgav-

sad da eqvemdebarebian saerTo maTematikur 

kanonzomierebebs. 

hakenma aRmoaCina analogia benaris ujre-

debis warmoqmnasa da fazur gadasvlebs So-

ris. man gamoyo sami saerTo Strixi: 

1. SeTanxmebuloba, koleqtiuroba da ko-

operatiuloba. nebismier koleqtiur pro-
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cess damoukideblad ar SeuZlia TviTorga-

nizebamde misvla, es SesaZlebelia mxolod 

urTierTSeTanxmebulad.  

2. sistema SeiZleba iyos mxolod Ria, 

romelic garemosTan cvlis energias an 

nivTierebas. magaliTad, benaris ujredebma 

da lazeris gamosxivebam SeiZleba iarsebos 

mxolod im SemTxvevaSi, Tu isini Rebuloben 

energias garedan. 

3. sistemebi arawonasworulia. arawonas-

worul fazur gadasvlebs SeiZleba miva-

kuTvnoT fazuri gadasvlebi lazerSi, be-

naris ujredebis aRmoceneba.  

Semdgom etapze hakenma ipova is maTemati-

kuri aparati, riTac SeZlo aRewera TviT-

organizebis procesi. hakenma gamoiyena kar-

gad cnobili ori maTematikuri Teoria: 

 1. stoqastikuri Teoria arawonasworu-

li procesebis aRsawerad;  

 2. bifurkaciis Teoria fazuri gadasv-

lebis aRsawerad.  

 hakenma TviTorganizebad sistemebSi ga-

moyo maTi saerTo Tviseba _ Semadgeneli 

elementebis urTierTSeTanxmebuloba (ko-

operireba) da aago am movlenis saerTo ma-

Tematikuri modeli. 

niutonis droidan fizikaSi mtkicdeboda, 

rom yvela meqanikuri procesi Seqcevadia. 

mxolod Termodinamikis meore kanoni amt-

kicebda, rom drois ganmavlobaSi nebismieri 

izolirebuli Termodinamikuri sistema ga-

dadis Termodinamikuri wonasworobis iseT 

mdgomareobaSi, romelic droSi Seuqcevadia.  

Termodinamikis meore kanonis Tanaxmad, 

bunebaSi arsebobs temperaturis gaTanab-

rebisa da energiis gafantvis tendencia, 

dro Seuqcevadia. am kanonma germaneli fi-

zikosi da maTematikosi rudolf klauziusi 

(1822_1888ww.) Semdeg daskvnamde miiyvana: 

vinaidan drois ganmavlobaSi yvela nivTie-

reba unda gadavides Termodinamikuri wo-

nasworobis mdgomareobaSi, samyaros “siT-

buri sikvdili” gardauvalia. 

arawrfivi Termodinamikis formireba mox-

da XX saukunis 50-ian wlebSi. misi ganviTa-

rebisaTvis pirveli nabiji gadadga lars 

onsagerma (nobelis premiis laureati qimiis 

dargSi). 

arawrfivi Termodinamikis ganviTarebaSi 

didi wvlili Seitana belgielma fizikosma 

ilia prigoJinma (1917_2003ww.). man daadgina, 

rom process, romelic arRvevs wonasworo-

bas, sistemaSi upirispirdeba Siga relaqsa-

cia. ilia prigoJinma amiT ganavrco onsage-

ris Teoria. 

i. prigoJinis briuselis skolis warmo-

madgenlebi (g. nikolisi, i. antoniu, a. bab-

loianci, v. basiosi, i. stengersi da sxva 

mecnierebi) ikvlevdnen sxvadasxva bunebis 

(fizikuri, qimiuri, biologiuri, socialuri 

da sxv.) sistemebs da daadgines is saerTo 

pirobebi, romlebic iwvevs TviTorganizebis 

procesebis dawyebas, esenia: 

1. sistema unda iyos Ria (unda cvlides 

garemosTan energias an informacias); 

2. procesebi unda iyos Termodinamikuri 

wonasworobisagan daSorebul mdgoma-

reobaSi; 

3. aucilebelia sistemaSi fluqtuacie-

bis aRmoceneba da gaZliereba, romle-

bic aryeven Zvel wesrigs da mihyavT 

sistema axal wesrigamde; 

4. TviTorganizeba eyrdnoba dadebiT uku-

kavSirs (cvlilebebi, romlebsac iw-

vevs sistemis are grovdeba da Zlier-

deba TviT sistemis mier); 
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5. TviTorganizeba SeiZleba daiwyos mxo-

lod iseT sistemebSi, romelTac aqvs 

sakmarisi (kritikuli) raodenoba ur-

TierTmoqmedi elementebisa; 

6. TviTorganizebis procesebi mimdinare-

obs drois simetriis darRvevis Tanx-

lebiT erTi struqturidan meoreSi ga-

dasvlisas. 

zemoT aRniSnuls Tvlidnen mecnierebi 

aucilebel, magram arasakmaris pirobebad 

imisaTvis, rom sistemaSi dawyebuliyo Tvi-

Torganizebis procesebi.  

prigoJinis skolam didi wvlili Seitana 

msoflioSi sinergetikis ganviTarebasa da 

popularizaciaSi.  

misi kolegebi da moswavleebi, dResac am 

mimarTulebiT muSaoben. safrangeTSi mis 

tradicias agrZelebs edgar moreni. moreni 

sinergetikas Tvlis rTulis Secnobis inJi-

neriad da gamodis moTxovniT, sinergetikis 

safuZvelze moxdes radikaluri reformebi 

socialur marTvaSi, ganaTlebasa da adami-

anis moRvweobis yvela praqtikul sferoSi. 

gamoiyofa sinergetikis ganviTarebis ori 

etapi. 

pirvelia disipaciuri struqturebis epo-

qa. sinergetikis maTematikuri aparati am 

etapze iyo bifurkaciis Teoria da Cveuleb-

rivi diferencialuri gantolebebis Teoria. 

sinergetikis pirvel etapze gadauWreli 

darCa araerTi amocana. kerZod, TviTorgani-

zebis saerTo pirobebi, romeli cvladebia 

konkretul SemTxvevaSi wesrigis parametrebi?  

sinergetikis ganviTarebis meore etaps 

pirobiTad uwodeben “dinamikuri qaosis pe-

riods”. mecnierebma aRmoaCines, rom ubra-

lo dinamikuri sistemebi iqcevian rTulad. 

magaliTad, lorencis atraqtori. Tumca am 

periodmac datova mecnierebaSi kiTxvebi. 

aRmoCnda, rom arawrfiv dinamikaSi mona-

cemTa analizisaTvis gamoyenebul algo-

riTmTa umetesoba efeqturia maSin, roca 

sistemis fazuri sivrce mcirea. rogor mo-

veqceT did sitemebs? rogor mivideT dina-

mikuri qaosis Teoriidan realobamde? 

warmoiSva dapirispireba mecnierebs So-

ris. sinergetika aRar iyo “yvelafris Teo-

ria”, rogorc 10_20 wlis win miiCnevdnen 

filosofosebi da humanitarebi. mecnierTa 

nawili ki alaparakda sinergetikis axali 

paradigmis Camoyalibebis Sesaxeb, romelic 

nu iqneba saerTo da martivi, aramed iyos 

ufro Rrma da konkretuli. 

arawrfivi mecniereba dResac viTardeba. 

am Temaze regularulad imarTeba saerTaSo-

riso samecniero konferenciebi. sinergeti-

kis seriiT gamodis wignebi gamomcemloba 

“SpringerSi”, romelTa raodenobam 100 toms 

gadaaWarba. 2002 wlidan ki moskovis gamom-

cemloba “Едиториал УРСС”-Si daiwyes wigne-

bis seriis gamocema “Синергетика – от прощлого 

к будущему”. dReisaTvis araerTi samecniero 

Jurnalia miZRvnili arawrfivi mecnierebi-

sadmi: “Прикладная нелинейная динамика”, “Chaos”, 

“Nonlinearity”, “Physical Revies E” da sxva. samec-

niero Jurnalebi regularulad aqveyneben 

sinergetikis Tematikis statiebs. 

cnobilia akademikos i. frangiSvilis 

Sromebi, romlebSic mocemulia sistemuri 

midgomisa da universaluri sistemuri ka-

nonzomierebebis principebi da meTodebi, 

romlebsac eqvemdebareba umetesi bunebrivi 

da sazogadoebrivi sistemebi.  

sinergetikis umTavres maxasiaTeblad 

gvevlineba misi disciplinaTSorisoba. es 

ukanaskneli niSnavs sxvadasxva samecniero 
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mimarTulebis TanamSromlobas. discipli-

naTSorisoba gulisxmobs or etaps. pirvel 

etapze erT-erTi sferos specialisti mimar-

Tavs sinergetikis ideebs da warmodgenebs, 

iyenebs maT Tavisi davalebisaTvis da pou-

lobs gadawyvetilebas. es SeuZlia Zalian 

bevrs. meore etapze, miRebuli SedegiT is 

brundeba Tavis sferoSi da arwmunebs ko-

legebs mocemuli gadawyvetilebis Tavise-

burebaSi. gamocdilebis Sedegad, meore 

etaps ganswavlulTa gacilebiT naklebi 

raodenoba umklavdeba. 

daskvna 

sinergetika aris saerTaSoriso discipli-

nuri mimarTuleba, romelic Seiswavlis zo-

gad kanonzomierebebs rTuli sistemebis Tvi-

TorganizebaSi. sinergetika ganviTarda Sem-

degi samecniero mimarTulebebis CarCoebSi: 

herman hakenis kooperaciul movlenaTa fi-

zika, arawonasworuli procesebis Termodi-

namika, arawrfivi dinamika. sinergetika ro-

gorc mecniereba dResac viTardeba da uax-

loes wlebSi unda velodoT axal Sedegebs. 
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синергетики как общесистемной теории. В статье отмечается, что формирование этой теории стало возможно с 
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anotacia: aRwerilia prototipuli, cod-

naze dafuZnebuli eqspertuli sistema, ro-

melic uzrunvelyofs treningis Catarebas 

saukeTeso Sefasebis xerxis SesarCevad. eqs-

pertuli sistemis gamoyenebiT moxda im kons-

truqciis konceptualizacia, romlis saSua-

lebiTac SeirCeva Sefasebis xerxebi. 

SemoTavazebuli prototipi efuZneba ne-

bismieri teqnologiis SefasebisaTvis ga-

moyenebul wesebs. sistema dasvams SekiTxvebs 

sxvadasxva zemoqmedebis identifikaciis 

strategiebis arCevis mizniT. pasuxis mixed-

viT momxmarebeli miiRebs identifikaciis 

xerxebis CamonaTvals TiToeulTan dakavSi-

rebuli albaTobis mniSvnelobasTan erTad. 

zogierT SemTxvevaSi SesaZlebelia arsebob-

des erTaderTi strategia an saerTod ar 

arsebobdes Sesabamisi strategia. 

teqnologiebze orientirebuli Sefaseba 

exeba im efeqtebs, romlebic miiReba axali 

teqnologiis danergvisas da aseve exeba Se-

degobriv zemoqmedebebs, magaliTad axali 

wyaros garemosa da sociumze zegavlenis 

Seswavla. 

damuSavebulia sistemis modeli, romelic 

sxvadasxva xerxidan amoirCevs optimalurs 

garkveuli pirobebisa da SezRudvebis gaTva-

liswinebiT. ganxilulia zemoqmedebaTa iden-

tifikaciis xerxebi, romlebic SeiZleba iq-

ces saukeTeso instrumentad zemoqmedebebis 

identifikaciisaTvis.  
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sakvanZo sityvebi: eqspertuli sistema; 

zemoqmedebis identifikacia; codnaze dafuZ-

nebuli sistema; Sefasebis xerxi.  

 

 

Sesavali 

xelovnuri inteleqtis ZiriTadi amocanaa 

iseTi problemis gadaWra, romelic saWiroebs 

adamianur eqspertizas Sesabamisi gamoyenebis 

sferoSi, rogoricaa sainJinro saqme, sa-

bunebismetyvelo mecnierebani, medicina da 

biznesi. miuxedavad imisa, rom es dargebi 

didadaa damokidebuli adamianur eqsperti-

zaze, is sakmaod iSviaTi resursia da misi 

warmoeba, transferi da dokumentireba Zalian 

rTulia. aqedan gamomdinare, eqspertuli 

sistema mZlavri instrumentia satreningo 

Rirebulebis SemcirebisaTvis, myari eqs-

pertuli codnis SenarCunebisa da produq-

tiulobisa da xarisxis gaumjobesebisaTvis. 

eqspertuli sistema exmareba organiza-

ciis menejers ukeTesi gadawyvetilebis 

miRebaSi. sazogadod, eqspertuli sistema 

afarToebs gadawyvetilebis miRebis xerxebis 

sazRvrebs da moicavs im urTulesi proble-

mebis gadawyvetis gzebs, romelTaTvisac ra-

odenobrivi Sedegebis miReba SeuZlebelia. 

eqspertuli sistemebi am problemebis gada-

saWrelad iyenebs mravali alternativis ge-

nerirebasa da Sefasebas, xolo Semdeg maT 

safuZvelze mkacri Tvisebrivi analizis 

gamoyenebiT _ saTanado daskvnebis gamotanas.  

  

ZiriTadi nawili 

1. amocanis dasma 

cxadia, rom xerxis Sesabamisoba damokide-

bulia situaciasa da mkvlevris survilze, 

eqspertuli sistemis gamoyenebiT moxdes im 

konstruqciis konceptualizacia, romlis 

saSualebiTac SeirCeva Sefasebis xerxebi. 

SemoTavazebuli prototipi efuZneba ne-

bismieri teqnologiis SefasebisaTvis gamo-

yenebul wesebs. sistema dasvams SekiTxvebs 

sxvadasxva zemoqmedebis identifikaciis stra-

tegiebis arCevis mizniT. pasuxis mixedviT 

momxmarebeli miiRebs identifikaciis xerxe-

bis CamonaTvals TiToeul maTganTan dakav-

Sirebuli albaTobis mniSvnelobasTan erTad. 

zogierT SemTxvevaSi SesaZloa arsebobdes 

erTaderTi strategia an saerTod ar arse-

bobdes Sesabamisi strategia.  

 

2. amocanis amoxsna 

jozef koutesma gansazRvra Sefasebis teq-

nologia rogorc swavlebis saxeoba, rome-

lic sistematurad amowmebs im efeqtebs, rom-

lebic miiReba teqnologiis danergvis, gafar-

Toebisa da modifikaciis dros [1]. 

sazogadod, garemos zemoqmedebis Sefaseba 

(gzS) saWiroa maSin, roca mTavari saxelm-

wifo qmedebebi mniSvnelovan zegavlenas ax-

dens adamianuri garemos xarisxze. garemoSi 

igulisxmeba ara marto bunebrivi garemo, ma-

galiTad, wyalze zemoqmedeba, aramed adami-

anuri aspeqtebic, magaliTad, zemoqmedeba so-

cialur sistemebsa da Rirebulebebze. gzS 

SeiZleba swavlobdes samedicino momsaxure-

bis xarjebis cvlilebis asaxvas samedicino 

personalze an axali teqnologiebis danerg-

vis zegavlenas momuSave personalze. aseTi 

tipis Sefasebebi unda ganixilavdes yvela 

mniSvnelovan faqtors, rogoricaa fasebis 

zrda momxmareblisaTvis, proeqtis Rirebule-

bis xelmisawvdomoba, momsaxurebis xarisxi, 

produqciis xarisxi da TviTRirebuleba. es 

Sefasebebi aseve unda gvaZlevdes prognozs 
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momavali efeqtebis Sesaxeb, romlebic serio-

zuli aspeqtia nebismieri SefasebisaTvis. 

gzS SeiZleba ganxorcieldes mravali 

amocanisaTvis, romelTagan TiToeuli saWi-

roebs gansxvavebul midgomas. Sefaseba 

SeiZleba moxdes sazogadoebrivi miznebis an 

kerZo gamoyenebisaTvis. zogadad, Sefasebis 

sagani aris sami ZiriTadi kategoria: proeq-

tis Sefaseba, problemebze orientirebuli 

Sefaseba da teqnologiebze orientirebuli 

Sefaseba. mocemuli naSromi eZRvneba swored 

am ukanasknels. 

teqnologiebze orientirebuli Sefaseba 

exeba im efeqtebs, romlebic miiReba axali 

teqnologiis danergvisas da exeba Sede-

gobriv zemoqmedebebs, magaliTad, garemosa 

da sociumze axali wyaros zegavlenis 

Seswavlas. 

porterma Camoayaliba garemos zemoqme-

debis Sefasebis aTi komponenti [2]: 

 problemis gansazRvra – Sesaswavli 

obieqtis bunebisa da gamoyenebis sfe-

ros gansazRvra; 

 teqnologiis aRwera – Sesafasebeli 

teqnologiis ganmarteba; 

 teqnologiis prognozi – momavali teq-

nologiuri tendenciebis, potenciuri 

kritikuli SemTxvevebisa da SesaZlo 

Canacvlebebis winaswarmetyveleba da 

ganusazRvrelobebis aRwera; 

 socialuri aRwera – politikur, ekono-

mikur da instituciur aspeqtebze ze-

moqmedeba teqnologiis xarisxobrivi 

faqtorebiT; 

 socialuri prognozi – teqnologiis 

socialuri zegavlenis winaswarmety-

veleba (msgavsia wina punqtis, oRond ga-

cilebiT rTulia cvladebis raodenob-

rivi aspeqtebis damatebisa da teqnolo-

giur prognozze damokidebulebis gamo, 

vinaidan teqnologiurma cvlilebebma 

SeiZleba mniSvnelovani zemoqmedeba 

moaxdinos socialur faqtorebze); 

 zemoqmedebis identifikacia – SemoTa-

vazebul teqnologiasa da sazoga-

doebas Soris urTierTzemoqmedebis 

gansazRvra; 

 zemoqmedebis analizi – Rirebuleba/mo-

geba analizis kvleva (is Tavisi bunebiT 

SeiZleba iyos raodenobrivi an Tviseb-

rivi da swavlobs albaTobasa da ze-

moqmedebis mosalodnel diapazons); 

 zemoqmedebis Sefaseba – analizis Sede-

gebis dakavSireba da SesaZlo alter-

nativebis ganxilva; 

 politikis analizi – rekomendaciebis 

SemuSaveba teqnologiebis danergvis Se-

sabamisad; 

 Sedegebis komunikacia – Sedegebis gasa-

jaroeba Sefasebis SedegebiT dainte-

resebuli sazogadoebisaTvis. 

Zalian mniSvnelovania yvela am komponen-

tis CarTva analizSi. aucilebeli araa maTi 

Tanamimdevruli Sesruleba. SesaZlebelia 

TiToeuli komponentis xelaxali damuSaveba 

saTanado informaciis miRebis SemTxvevaSi. 

yvela komponenti gzS-is ganuyofeli nawilia, 

magram eqspertuli sistemis asagebad saWiroa 

koncentracia zemoqmedebaTa identifikaciaze. 

eqspertuli sistemis ageba TavisTavad sak-

maod rTuli problemaa; garda amisa, axlavs 

masTan asocirebuli problemebic. codnis 

mopoveba yvelaze mniSvnelovani problemaa. 

eqspertuli sistemis daskvnebis miRebis meqa-

nizmi, romelic garkveuli monacemebisa da 

garemoebebis safuZvelze saTanado logikuri 
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daskvnis miRebis saSualebas iZleva, Cveu-

lebriv, sakmaod mcire zomis programaa, mag-

ram eqspertuli sistemis warmatebuli muSao-

bis sakvanZo nawilia codnis fazasTan erTad. 

qvemoT mocemulia eqspertuli sistemis 

modeli. am sistemis daniSnulebaa momxmareb-

lisaTvis treningis uzrunvelyofa saukeTeso 

garemos SerCevis strategiis dasaufleblad. 

 

 

 

 

 

 

 

 

 

 

 

eqspertuli sistemis modelis sqema 

 

sistema Seicavs momxmareblis mier miwode-

bul informacias, romelic exeba konkretul 

problemas. monacemTa baza Seicavs sistemi-

saTvis aucilebel yvela monacems. arCevanis 

strategia gulisxmobs gadawyvetilebis mi-

Rebas, risTvisac sistema iyenebs wesebs. 

pirobebi CarTulia sistemis codnis bazaSi 

da aqtiurad warmarTavs programis wesebis 

Sesrulebis Tanamimdevrobas. 

wesebis nakrebi Seicavs programaSi ga-

moyenebul wesebs da aRwers situacias. es 

sistema aRwers rogorc garemos, ise teqno-

logiur Sefasebebs. wesebs aqvs IF – THEN 

struqtura. 

daskvnebis miRebis meqanizmi, romelic 

gansazRvravs aqtiuri wesebis nakrebs, efuZ-

neba modus ponens-is strategias, romlis Ta-

naxmadac, roca A WeSmaritia da wesi ambobs 

“IF A, THEN B”, miiReba daskvna, rom B-c WeS-

maritia anu roca wesis wina pirobebi WeS-

maritia, aucileblad WeSmariti iqneba Sede-

gic. programaSi Cadebuli arCevanis Tanamim-

devroba gansazRvravs im rigs, romlis mi-

xedviTac wesebi iqneba gamoyenebuli mona-

cemTa bazis mimarT. daskvnis miRebis meqa-

nizmi eyrdnoba ukumimarTulebiT msjelo-

bas anu miznis mier marTvad msjelobas. es 

niSnavs, rom daskvnebis miRebis meqanizmi 

iwyebs muSaobas mizniT da muSaobs ukumi-

marTulebiT qvemiznebisaken saTanado pasu-

xis SerCevamde. 

zegavlenis identifikacia aris procesi, 

romlis meSveobiTac SemfasebelTa gundi an 

Semfasebeli piri ayalibebs im zemoqmede-

baTa sias, romlebic teqnologiis danergvis 

Sedegia. am siis SekveciT Sefasebis miznebis 

Sesabamisad miiReba saboloo Sefasebebi. 

identifikacia SesaZlebelia ramdenime 

xerxiT, romelTagan TiToeuls sakuTari 

upiratesobebi da naklovanebebi aqvs. xerxis 

arCeva efuZneba im pirobebs, romlebic asa-

xavs Sefasebis process, masSi CarTul ada-

mianebs, Sesaswavl teqnologias da xelmi-

sawvdom resursebs. es xerxebia: 

monacemTa baza 

arCevanis 
strategia 

codnis baza 

wesebis nakrebi aqtiuri 
wesebis nakrebi 
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 modeli – uzrunvelyofs realobis ga-

martivebul warmodgenas. arsebobs mo-

delebis ori klasi: formaluri da 

araformaluri modelebi. formaluri 

modelebis umetesoba emyareba maTe-

matikur gadawyvetebs. modelebi ufro 

metad gamoiyeneba zemoqmedebaTa ana-

lizisas, vidre identifikaciisas. 

 mimoxilva – dafuZnebulia informire-

buli xalxis gamokiTxvaze, maTi Tval-

sazrisis Sejerebaze da gansakuTrebiT 

mosaxerxebelia raodenobrivi faqto-

rebisaTvis. 

 delfis meTodi – eqspertis Tvalsaz-

risis meTodia programebis miRebisaT-

vis. is gansxvavdeba mimoxilvisagan, 

iteraciuli procesia da cdilobs mi-

aRwios konsensuss eqspertebs Soris 

pasuxebis anonimurobisa da statisti-

kuri damuSavebis meSveobiT. es meTodi 

ZiriTadad gamoiyeneba skanirebis me-

TodologiebSi. 

 literaturuli Zebna – informaciis 

miReba gamoqveynebuli literaturis 

kvlevis Sedegad. codnis farTo bazis 

miReba SesaZlebelia Zalian swrafad da 

dabali Rirebulebebis pirobebSi. 

 istoriuli analogia – sasargeblo 

xerxi informaciis misaRebad analizis 

Sedegad. is gansakuTrebiT efeqturia 

SesaZlo maRali rigis zegavlenebis 

dokumentirebisaTvis. es xerxi araa 

Zviri, aqvs minimaluri droiTi moT-

xovnebi da Zalian zustia maRali ri-

gis zegavlenebis identifikaciisaTvis, 

romlebic standartulisagan Zalian 

gansxvavebulia. 

 scenari – SesaZlo variantebis ganxil-

va, maTi gafarToeba sxvadasxva aso-

cirebuli zegavlenis CarTviT. es xer-

xi efeqturia SesaZlo maRali rigis 

zemoqmedebis identifikaciisaTvis mci-

re droisa da resursebis moTxovniT. 

scenari ar saWiroebs gareSe xalxis 

mowvevas sasurveli Sedegis misaRebad. 

 katalogi _ umartivesi xerxi potenciu-

ri zegavlenebis Sesanaxad. SeiZleba  

dasesxeba sxva wyaroebidan an ageba mo-

cemuli gamoyenebiTi aris Sesabamisad. 

resursebisa da drois moTxovna sakma-

od dabalia. gareSe adamianebis mowveva 

saWiroa, magram ara didi raodenobiT. 

katalogebi gamoiyeneba imaSi dasarwmu-

neblad, rom sxva xerxebs ar gamou-

tovebia potenciuri zemoqmedebebi. 

 matrica katalogis organzomilebiani 

formaa. maRali rigis efeqtebis gansaz-

Rvra sasurvelia swored am meTodiT. 

 morfologiuri analizi _ ikvlevs ze-

moqmedebebisa da maT Soris urTierT-

damokidebulebis amomwurav sias. roca 

parametrebis sia Zalian grZelia, ga-

dawyvetilebaTa nakrebic Zalian didi 

miiReba. droisa da resursebis moTxovna 

sakmaod maRalia amitom is muSaobs 

raodenobriv da Tvisebriv cvladebze. 

 aqtualurobis xe _ gansazRvravs pir-

veli rigis moqmedebebs da asociaciur 

maRali rigis zemoqmedebebs. saWiroa 

gareSe adamianebi maRali rigis ze-

moqmedebebis identifikaciisaTvis da 

kvantifikacia sakmaod dabalia. 

 gonebrivi Sturmi _ swrafi gza Se-

saZlo zemoqmedebebis grZeli siis mi-

saRebad, is gulisxmobs kreatiul az-



kompiuteruli mecniereba – COMPUTER SCIENCE – КОМПЬЮТЕРНЫЕ НАУКИ 

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 69  #2 (500), 2016 

rovnebas da ideebis generirebas. am 

xerxsac sWirdeba gareSe adamianebi 

axali ideebis misaRebad. resursebze 

moTxovna minimaluria, amitom am xerxs 

xSirad damxmare saSualebad iyeneben 

sxva xerxebisTvis potenciuri zegav-

lenebis misaRebad. 

Cven mier SemoTavazebuli eqsper-

tuli sistema gamoikvlevs cvladebs 

da gansazRvravs am xerxebidan yvelaze 

Sesaferiss mocemuli situaciisaTvis. 

Cven ganvsazRvreT cvladebi, romlebic 

aucilebelia modelis asagebad. es 

cvladebi adgens situaciur SekiTx-

vebs, romlebic daesmis momxmareblebs 

da qmnis modelisaTvis gadawyveti-

lebaTa simravlis safuZvels: 

 skanireba trasirebis winaaRmdeg. esaa 

yvela mniSvnelovani SekiTxva, vinaidan 

is asaxavs Sefasebis miznebs da gan-

sazRvravs momxmareblisTvis xelmisawv-

dom xerxs. skanireba axdens pirveli 

rigis zegavlenebis didi siis generi-

rebas. mcire Zalisxmevaa saWiro maRali 

rigis zemoqmedebebis gansazRvrisaTvis. 

amis sawinaaRmdegod, trasireba iyenebs 

faqtorebis mcire sias, gansazRvravs im 

efeqtebs, romelsac es faqtorebi 

axdens sxva socialur faqtorebze da 

cdilobs daamyaros mizez-Sedegobrivi 

kavSirebi zemoqmedebebs Soris. mocemul 

modelSi SeiZleba pirveli, meore an 

orive xerxis erTad gamoyeneba. 

 xelmisawvdomi dro _ SesaZlebelia 

drois sami arCevani: didi, saSualo da 

mcire. 

 xelmisawvdomi resursebi _ finansuri 

da adamianuri resursebi, romlebic 

monawileoben Sefasebis procesSi. aqac 

sami arCevania: didi, saSualo da mcire. 

 gareSe personali _ Tu kvalificiuri 

adamianebi Sefasebis gundis garedan 

iqneba gamoyenebuli, isini ganixileba 

rogorc `wvdomadi~, winaaRmdeg SemTx-

vevaSi isini `arawvdomadia~. 

 Semavali da gamomavali kvantifikacia 

_ ori aspeqti, romlebic exeba imas, 

Tu ramdenad raodenobrivia Sefasebis 

gundis mier miRebuli da gacemuli 

informacia. 

 respondentebi _ exeba adamianebs, rom-

lebic SeiZleba iqnen gamokiTxuli 

delfis savarjiSoSi. ori SekiTxva 

exeba xalxs: aris Tu ara kvalifi-

ciuri respondenti identificirebuli 

da wvdomadi; da Tu aris saWiro kon-

sensusi am adamianebs Soris. 

 gundis wevrebi _ SefasebisTvis gamo-

yenebuli gundis wevrebi SeiZleba iyv-

nen Sefasebis teqnologiis `mcodne~ an 

`aramcodne~. 

 literatura _ kvlav orad iyofa. Tu 

literaturuli wyaro xelmisawvdomia, 

maSin is iTvleba `wvdomadad~, xolo 

Tu konfidencialuria _ iTvleba `ara-

wvdomadad~. 

 parametrebi _ Tu Sesaswavli teqno-

logia araa kargad gasagebi da Zalian 

rTuli, yvela parametri `SeiZleba 

iyos identificirebuli~. Tu nawili 

gaugebaria, airCeva parametri _ `arai-

dentificirebadia~. 

 problemis gansazRvra _ Tu amocana 

arCeulia da mas gadavWriT arCeuli 

teqnologiis mixedviT, maSin pasuxi 

iqneba `naTelia~; winaaRmdeg SemTx-

vevaSi pasuxi iqneba `ar aris naTeli~. 
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daskvna 

damuSavebuli eqspertuli sistemis mode-

li mniSvnelovan wvlils Seitans gadawyve-

tilebebis miRebis procesis marTvaSi. praq-

tikuli TvalsazrisiT is iZleva garantias, 

rom mTavari cvladebi aucileblad ganapi-

robebs saTanado daskvnis miRebas. 

aRniSnuli modelis daniSnulebaa trenin-

guli daxmarebis gaweva saukeTeso Sefasebis 

xerxis SesarCevad, mocemuli pirobebisa da 

SezRudvebis gaTvaliswinebiT. es modeli 

xorcs asxams zemoqmedebis identifikaciis 

xerxs, romlis meSveobiTac momxmarebels 

SeuZlia aarCios adekvaturi xerxi, programa-

Si mocemuli garkveuli wesebis safuZvelze. 

zemoqmedebaTa identifikaciis xerxebis kom-

binacia efeqturi instrumentia organizaci-

ebisa da garemos marTvisas axali teqnolo-

giebis zemoqmedebis pirobebSi. identifika-

ciis amocana ki sakmaod rTulia, radgan is 

efuZneba warmosaxvasa da intuicias da ar 

arsebobs misi realizebis algoriTmi.  
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ABSTRACT. A prototypical knowledge-based expert system is described which provides training for selection of the 
best approach for assessment. By applying the expert system, a structure for selecting the assessment methods was 
conceptually formulation. 

The proposed prototype is based on the rules used to assess any technology. The system asks questions in order to 
select the identification of strategies for different effects. As a result of the responses the user receives a list of ways 
of identification of corresponding values of probability connected with them. In some cases only one strategy can exist 
or there might not exist the corresponding strategy at all. 

Focused on technologies, assessment is concerned to those effects, which are taken as a result of the adoption of 
new technology, and also relates to productive impacts; for example, to learn the impact of a new source of 
environment and society. 

A system model is developed which selects the optimal assessing techniques, given certain conditions and 
constraints. The impact identification techniques are discussed which may become the best tools for impact 
identification. 
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anotacia: Tanamedrove pirobebSi, praq-

tikulad yvela qveynis ekonomikuri ganviTa-

reba inflaciuri procesebis fonze mimdina-

reobs. am procesebis sazogadoebis ekonomi-

kur da socialur cxovrebaze moqmedebis 

tempebi da mizezebi, warmoSobisa da evolu-

ciis pirobebidan gamomdinare, sxvadasxva-

gvaria. inflacia, TavisTavad, mizezebis, me-

qanizmisa da socialur-ekonomikuri fenome-

nis Sedegebis mixedviT, rTuli da araerT-

gvarovania, rac inflaciuri procesis farg-

lebis zedapirze mdebare rogorc konkretu-

li, ise misi Siga struqturisa da xarisxob-

rivi maxasiaTeblebis kvlevisas garkveul 

siZneleebs qmnis. Tanamedrove ekonomikaSi 

inflaciuri procesebis genezisis analizi, 

Cveni SexedulebiT, imis gagebiT unda iw-

yebodes, rom fulis gaufasureba da masTan 

dakavSirebuli fasebis zrda inflaciis 

mxolod formaluri niSnebia maSin, ro-

desac misi ekonomikuri Sinaarsi warmoebul 

produqtTan mimarTebiT kvlavwarmoebiT 

procesTan da sazogadoebriv urTierTobeb-

Tan dakavSirebul ufro siRrmiseul sfe-

roebSia. inflaciis sufTa fuladi faqto-

rebi, amasTan, mxolod Camoyalibebul dis-

proporciebs aformeben an damatebiT aZlie-

reben inflacias, magram araviTar SemT-

xvevaSi ZiriTad mizess ar warmoadgenen. 
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sakvanZo sityvebi: inflaciis tempi; 

mTliani Semosavali; produqciis TviTRire-

buleba; fulis samomavlo Rirebuleba; war-

moebis danaxarjebi.  

 

 

Sesavali 

inflaciis rogorc mravalfaqtoruli 

movlenis gansja mis kompleqsur kvlevaze, 

yvela faqtoris mniSvnelobisa da rolis 

gamovlenisaken unda iyos mimarTuli, rac 

erTmaneTTan mudmivad cvalebad urTierT-

qmedebaSi sxvadasxva inflaciur „impulss“ 

da „biZgs“ qmnis. aseTi midgoma erTi saxis 

faqtors hiperinflaciuri Sefasebisagan da 

sxvebs bolomde Seufaseblobis an srulad 

ignorirebisagan icavs. inflaciis ZiriTadi 

meTodologiuri gzavnilis kvleva iTvalis-

winebs, rom sxvadasxva da erTmaneTTan dau-

kavSirebeli determinantebiT gansasazRvra-

vi fasebis inflaciuri zrdis meqanikurad 

gaSoriSorebuli procesebi ar arsebobs. 

fasebis saerTo zrda, rac ganpirobebulia 

faqtorebis kompleqsuri zemoqmedebiT ro-

gorc fuladi mimoqcevis mxriv (anu moT-

xovnidan), ise saqonlis, miwodebis mxriv, 

warmogvidgeba rogorc erTiani procesi, 

romlis farglebSi rTul gadaxlarTvas da 

mocemul etapze prioritetulobis saxiT 

wina planze xan erTis, xan sxvebis wamowe-

vas aqvs adgili [1,2].  

  

ZiriTadi nawili 

inflaciis idea, rogorc ekonomikaSi 

siRrmiseuli disproporciebis gamoxatule-

ba, ekonomikur litereturaSi sakmaod didi 

xania musirebs. magaliTad, jer kidev 1980 

wels s. nikitini werda: „fuladi sistema sa-

meurneo disproporciebis warmoSobasa da 

ganviTarebas aqtiuri „xelis Semwyobis“ sa-

xiT emsaxureba. sagadasaxado saSualebebis 

Warbi emisia inflaciuri procesis gaSli-

saTvis Tavisebur xelsayrel „mkvebav ga-

remos“ qmnis. ra Tqma unda, fuladi me-

qanizmis moqmedebis meSveobiT gamowveuli 

fasebis zrdis mizezebs ufro siRrmeSi sa-

fuZvlad kvlavwarmoebiTi procesebis sfero 

udevs “[3]. 1989 wels gamoSvebuli samecniero 

naSromebis krebulSi _ „inflaciisa da 

deflaciis problemebi“ m. lomakinis sta-

tiaSi vkiTxulobT: „bazarze mimoqcevis 

sferoSi moTxovnisa da miwodebis konkretu-

li Tanafardoba inflaciis mizezebs ar  

SeiZleba mivakuTnoT. aRniSnuli aris sazo-

gadoebrivi kvlavwarmoebis ukve Camoyalibe-

buli siRrmiseuli proporciebis Sedegi“ [4].  

samwuxarod, inflaciis analizisadmi 

kvlavwarmoebiTi midgoma, romelic ara marto 

misi mizezebis mravalmxriv da kompleqsur 

analizs, aramed samecniero wreebSi dResac 

sakmaod popularul, SesaZleblobis mixedviT 

erovnuli ekonomikis ganviTarebaze misi ze-

moqmedebis yovelmxriv gaTvaliswinebas gu-

lisxmobs, ekonomikur politikaSi sakmaris 

asaxvas ver poulobs. ekonomikuri politika, 

romelic inflaciis mizezebis aseTi saxis 

gafarToebul analizzea dafuZnebuli, poten-

ciurad mniSvnelovnad ufro efeqtiania. 

inflaciis analizisadmi kvlavwarmoebi-

Ti midgoma im faqtis gaTviTcnobierebas gu-

lisxmobs, rom kvlavwarmoebiTi procesis 

yvela stadia (warmoeba, ganawileba, gacvla 

da moxmareba) erTmaneTTan mWidrodaa dakav-
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Sirebuli da TiToeuli garkveul inflaci-

ur potencials moicavs. t. kocofans miaC-

nia, rom bolo wlebSi, miuxedavad litera-

turaSi sityvaTSexameba „kvlavwarmoebiTi 

midgomis“ gaxSirebulad gamoyenebisa, misi 

potenciali jerjerobiT srulad ar gamoi-

yeneba [5]. amasTan, igi Semdegi momentebis 

gaTvaliswinebas gvTavazobs: 

1. inflacia imdenad rTuli fenomenia, 

rom xSirad mizezebi da Sedegebi SeiZleba 

ise icvlides adgilebs, rom zogjer erTi 

da igive movlena SesaZloa erTdroulad 

inflaciis mizezadac miiCneodes da mis Se-

degadac, aseTi mdgomareobis gamo ekonomis-

tebi xSirad iyenebdnen termin „inflaciur 

spirals“.  

2. miuxedavad imisa, rom kvlavwarmoebiTi 

midgomis gamoyeneba analizis raodenobriv 

maTodebze uaris Tqmas ar iTvaliswinebs, 

ZiriTadi dasayrdeni mainc meurneobis gan-

viTarebis xarisxobrivi kavSirebisa da ka-

nonebis gamovlenaa, xolo raodenobrivi, 

funqciuri damokidebulebebi daqvemdebare-

bulobis rols asruleben. maTematikuri ga-

moangariSebebi da maTi ilustraciebi, pir-

vel rigSi, logikuri daskvnebis meti argu-

mentaciisa da TvalsaCinoebis uzrunvelyo-

fis mizniT gamoiyeneba. 

zemoT aRniSnulis gaTvaliswinebiT, Seve-

cadoT, inflaciuri procesebis geneziss 

davakvirdeT sazogadoebrivi kvlavwarmoe-

bis stadiebis mixedviT. 

warmoebis stadiaze inflaciuri proce-

sebis analizi, pirvel rigSi, saqonlis Ri-

rebulebaze zemoqmed faqtorebTan (e.w. pir-

velad faswarmoqmnad faqtorebTan) aris da-

kavSirebuli [6]. aseT faqtors miekuTvneba 

warmoebis realuri gaZvireba nedleulis, 

masalebisa da mowyobilobebis Rirebulebis 

gazrdis, Sromis mwarmoeblurobisa da re-

sursebis gamoyenebis efeqtianobis Semci-

rebis, teqnologiebis degradaciis xarjze. 

swored warmoebis sferoSi SeiZleba 

„inflaciuri spiralebis“ qmedebis yvelaze 

TvalsaCino demonstrireba. inflacia iwvevs 

warmoebis faqtorebis gaZvirebas, rasac, 

Tavis mxriv, saboloo produqtis gaZvireba 

mohyveba, rac inflaciis morig xveuls da 

warmoebis faqtorebis gaZvirebas iwvevs. 

inflaciis pirobebSi sabanko procentis di-

namika mowyvetilia realuri seqtoris ren-

tabelurobis dinamikisagan, rasac saprocen-

to ganakveTisa da rentabelurobis donis 

mkveTri ryevebisken mivyavarT. aRniSnuli 

ryevebi ufro xSirad sxvadasxva mimarTule-

bisaa. aRsaniSnavia, rom fulis mimdinare ma-

ragi inflaciis pirobebSi ufasurdeba, ami-

tom, aseT SemTxvevaSi, kreditze moTxovni-

leba izrdeba. inflaciis erT-erTi sakvanZo 

faqtori, romelsac, aseve, warmoebis sfe-

rosTan aqvs pirdapiri kavSiri, aris qveynis 

an regionis ekonomikuri ganviTarebis disp-

roporciuloba. amrigad, inflacias mivya-

varT saqmiani aqtiurobisa da warmoebis Sem-

cirebamde, Tanamedrove pirobebSi aRniSnu-

li, Tavis mxriv, inflaciis erT-erTi faq-

toris saxiT gamodis. 

vinaidan warmoebis stadiaze inflacia 

„Tavis Tavs TviTon kvebavs“, inflaciuri 

procesebis dafarviT, saqmiani aqtiurobis 

SeviwroebiTa da erovnuli ekonomikis ganvi-

Tarebis SesaZleblobis SemcirebiT, swored 

aRniSnul stadiaze ekonomikuri politikis 

(ara marto antiinflaciuris, aramed samrew-
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velosic, struqturulisac, sagadasaxado-

sic da a.S.) SemuSavebisa da ganxorcielebi-

sas, inflaciuri procesebis gaTvaliswineba 

gansakuTrebulad aris saWiro. 

ganawilebis stadiaze ZiriTadi yurad-

Reba, upiratesad, Rirebulebisagan fasis ga-

daxris meoreul faswarmoqmnad faqtorebze 

unda gamaxvildes. sazogadoebrivi kvlavwar-

moebis aRniSnul sferos inflaciuri pro-

cesebis analizisas gadamwyveti mniSvneloba 

aqvs, vinaidan, Cveni mosazrebiT, TviT 

inflaciis buneba sxvadasxva socialur 

jgufsa da sazogadoebis fenebs Soris sazo-

gadoebrivi produqtis ganawilebasTan mi-

marTebiT socialur konfliqtSia. zogierTi 

avtori inflacias, upirveles yovlisa, so-

cialur fenomenad Tvlis, romlis buneba 

ekonomikuri sferos gareTaa [7]. Cveni mosaz-

rebiT, miuxedavad sazogadoebis ganviTare-

bis sicialuri da ekonomikuri mxareebis aS-

kara gadakveTisa, yvela socialuri movlenis 

fesvi mainc ekonomikur procesebSia. sa-

zogadoebrivi simdidris ganawilebisa da 

gadanawilebis sakiTxic, romelic Tavisi Se-

degebiT socialuria, ekonomikuri bunebisaa. 

Tumca, nebismier SemTxvevaSi, inflaciis 

gadanawilebiTi bunebis idea Tanamedrove 

ekonomikaSi inflaciuri procesebis genezi-

sis gamokvlevisaTvis yvelaze adekvaturad 

gvesaxeba. 

aRniSnuli ideis arsi isaa, rom infla-

ciuri procesebi warmoiSoba da viTardeba 

maSin, rodesac erovnuli produqtisa da 

erovnuli Semosavlis, rogorc kvlavwar-

moebis stadiebsa da ekonomikis dargebs 

Soris, ise, mTlianobaSi, sazogadoebis so-

cialur jgufebsa da fenebs Sorisac, 

ganawilebisa da gadanawilebis yvela sxva 

forma iqneba amowuruli. aRniSnul konteqs-

tSi, sazogadoebrivi produqtis ganawile-

basTan mimarTebiT inflaciis ZiriTadi wya-

ro socialuri konfliqtia. aseTi konf-

liqti nebismier sazogadoebaSi, nebismieri 

socialur-ekonomikuri sistemisas arsebobs. 

Tumca, misi realizaciis pirobaa sxvadasxva 

ekonomikuri agentis, socialuri jgufisa 

da qveynis mier ganpirobebuli, warmoebuli 

sazogadoebrivi produqtisadmi Camoyalibe-

buli ekonomikuri da institucionaluri 

struqturebis misawvdomobis araTanabari 

SesaZlebloba. rogorc ki Tundac erT eko-

nomikur subieqts ekonomikuri Zalaufleba 

aRmoaCndeba, romelic mas sazogadoebrivi 

simdidris Tavis sasargeblod gadanawile-

bis mcdelobis SesaZleblobas aZlevs, miTi-

Tebuli konfliqti inflaciuri impulsebis 

generirebiT potenciuri miswrafebidan rea-

lur qmedebebad transformirdeba.  

RirebulebiTi struqturis darRvevis, 

rogorc inflaciis uSualo mizezis, ekono-

mikuri winapirobebia, erTi mxriv, warmoe-

baSi samecniero-teqnologiuri procesebis 

araTanabari danergva da, aqedan gamomdina-

re, sxvadasxva dargis mixedviT mwarmoeb-

lobis sxvadasxva done da meore mxriv, eko-

nomikis sxvadasxva seqtorze monopolistu-

ri Zalebis zemoqmedebis gansxvavebebi. 

aRwerili procesi TvalsaCinod asaxavs 

mWidro kavSirs sazogadoebrivi kvlavwar-

moebis stadiebs Soris: Rirebulebebis 

cvlileba, rac garemoebebis cvlilebis 

mTlian Semdgom jaWvs iwvevs, warmoebis 

sferos miekuTvneba; saqonlis fasebs Soris 

darRveuli RirebulebiTi proporciebis 
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Semdgomi aRdgena, romelic xSirad infla-

ciis sawyisi biZgi xdeba, ukve ganawilebis 

sferoSi xorcieldeba. 

sazogadoebrivi produqtis ganawilebis 

stadiaze inflaciuri procesis generaciis 

kidev erT magaliTad SeiZleba sxvadasxva 

saxeobis perspeqtiuli subsidireba davasa-

xeloT, romlis drosac, rogorc cnobilia, 

erTi saxeobis saqonlis (an myidvelebis 

garkveuli jgufisaTvis gankuTvnili saqon-

lis) warmoebis danaxarjebi kompaniis mier 

meore saxeobis (an myidvelebis sxva jgu-

fis) xarjze gadaifareba. Sedegad, saqonlis 

pirveli jgufisaTvis (myidvelebisaTvis) 

warmoebis danaxarjebi aRmoCndeba ufro 

Semcirebuli, meorisaTvis ki _ gazrdili, 

maTSi piveli jgufis danaxarjebis nawilis 

CarTvis xarjze.  

amrigad gamodis, rom ganawilebis sta-

diaze inflacia erTdroulad aris rogorc 

Seqmnili sazogadoebrivi produqtis gadana-

wilebisadmi ekonomikuri subieqtebis miswra-

febis Sedegi, ise gadanawilebis mizezi. amas-

Tan, gadanawilebis procesis saboloo Sede-

gi investorebis interesebs yovelTvis ar 

upasuxebs, rasac keTildReobis inflaciuri 

gadanawilebis Semdgomi mcdelobebi mohyveba. 

gacvlis stadia gvevlineba moednad sa-

zogadoebrivi produqtis warmoebisa da ga-

nawilebis sferoSi, magram, TviTonac SeuZ-

lia sxvadasxva inflaciuri impulsis war-

moqmna da warmoqmnis kidec. magaliTad, 

mwarmoeblebs Soris konkurencia dRes, Zi-

riTadad, produqciis asortimentisa da xa-

risxis xSiri cvlilebis, Zalian didi sa-

vaWro da sareklamo xarjebis mimarTebiT 

mimdinareobs. gaedineba danaxarjebi, gansa-

kuTrebiT ki _ mimoqcevis danaxarjebi, ra-

sac, didad uwyobs xels momxmareblis moT-

xovnebisadmi mwarmoeblis konkurentuli 

Sewyobis pirobebSi produqtis diferen-

ciacia. unda aRiniSnos, rom Tanamedrove pi-

robebSi SefuTvis, reklamisa da sxva mar-

ketinguli xerxebis roli izrdeba, rasac 

danaxarjebis mniSvnelovani zrda mohyveba. 

Tu adre, ekonomikur TeoriaSi danaxarjebi, 

ZiriTadad, warmoebasTan iyo mibmuli da 

interpretirdeboda „warmoebis danaxarje-

bis“ kategoriiT, bolo gasuli aswleulis 

periodSi isini „warmoebiTi da gasaRebiTi 

danaxarjebis“ kategoriaSia interpretire-

buli. sabazro operaciebis Rirebuleba (ame-

rikul literaturaSi mas xSirad „marke-

tingis Rirebulebas“ uwodeben) warmoebiTi 

da gasaRebiTi danaxarjebis erT-erTi dina-

mikurad mzardi komponentia. amerikeli ek-

nomistebi Tvlian, rom swored aRniSnuli 

danaxarjebis zrda gaxda kvebis produqteb-

ze fasebis zrdis mTavari mizezi. ukve XX 

saukunis bolos marketinguli procesebis 

ganxorcieleba saboloo fasebis mTliani 

nazardis 90%-s Seadgenda. SeiZleba vi-

varaudoT, rom dRes aRniSnuli tendencia 

ara marto SenarCunebulia, aramed kidev uf-

ro Zlierdeba [8], Tumca gacvlis stadiaze 

inflaciuri procesis genezisSi sakvanZo 

rols saSuamavlo struqturebis sabazro 

poziciebis ganviTareba da gaZliereba asru-

lebs. Tanamedrove ekonomikaSi intensiuri 

ganawilebis sistema moqmedebs. saqonlis sa-

momxmareblo Tvisebebi drois, adgilis, 

formisa da miwodebis xerxis gaTvaliswine-

bas moicavs. amrigad, danaxarjSi Suamavlis 

wili izrdeba [9], rac imas niSnavs, rom fa-
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sic matulobs. SeiZleba davaskvnaT, rom eko-

nomikuri gacvlis procesSi Suamavali Tana-

medrove ekonomikis Taviseburi „Trombia“.  

amrigad, gacvlis stadiaze inflacia sa-

saqonlo keTildReobis ganawilebis araop-

timaluri jaWvebiT da „sarqvlis efeqtiT“ 

aris gamowveuli. amave dros, ekonomikaSi 

TviT inflaciis arsebobas, warmoebis sazi-

anod ekonomikuri subieqtebis spekulaciuri 

da saSuamavlo saqmianobisaken meti midreki-

leba ganapirobebs, aRniSnuls ki, Tavis 

mxriv, inflaciuri spiralis Semdgom moS-

lamde mivyavarT. 

moxmarebis stadiaze, warmoebuli sazoga-

doebrivi produqtis moxmarebis sxvadasxva 

formasTan inflaciis kavSirze dakvirvebis 

Sedegad SesaZlebelia Semdegi formebis ga-

moyofa: piradi moxmareba, sawarmoo moxma-

reba, mosaxleobis danazogebi da sawarmoe-

bis dagroveba, danakargebi, eqsporti. in-

flaciis pirobebSi ZiriTadi forma piradi 

moxmarebaa, vinaidan Seqmnili erovnuli Se-

mosavlis sawarmoo gamoyeneba bevrad nak-

leb sasargeblo xdeba, amasTan, ramdenadac 

didia inflacia da ramdenadac ufro grZe-

lia sawarmoo cikli, imdenad naklebia me-

warmis mxriv stimulebi samewarmeo moxmare-

bisaken. danazogi kidev ufro metad iz-

Rudeba. amortizaciuli anaricxebis gau-

fasurebas warmoebis gafarToebasTan da 

Tundac sawyis doneze mxardaWeris SesaZ-

leblobebTan mimarTebiT, maTi Semcirebis-

ken mivyavarT. mosaxleobis danazogebic ase-

ve ufasurdeba, ris Sedegadac, erTi mxriv, 

maTi realuri sidide, moxmarebisa da da-

zogvis nominaluri proporciebis Senar-

Cunebis pirobebSic naklebi xdeba, meore 

mxriv ki mosaxleoba miRebuli dividendebis 

rac SeiZleba swrafad gaxarjvisaken miis-

wrafis, raTa maTi gaufasureba Tavidan iq-

nes acilebuli, amitom dazogvisa da mox-

marebis normebis nominaluri Tanafardobe-

bic am ukanasknelis sasargeblod icvleba. 

eqsporti naklebad momgebiani xdeba, vinai-

dan samamulo saqoneli (nominaluri sava-

luto kursis wina doneze SenarCunebis 

SemTxvevaSi) Zvirdeba ucxouri warmoebis 

saqonelTan SedarebiT. amasTan, inflaciis 

pirobebSi danakargebi, rogorc wesi, izr-

deba, rac SeiZleba gamoiwvios rogorc obi-

eqturma mizezebma, ise, statistikur anga-

riSgebebSi saqmianobis namdvili mdgomare-

obis arakeTilsindisierad asaxvis gazr-

dilma SesaZleblobebma.  

yovelive CamoTvlils ekonomikis samewar-

meo potencialis Semcirebisken mivyavarT 

da, Sesabamisad, antiinflaciuri reguli-

rebis SesaZleblobebi mcirdeba. saerTod, 

moxmarebis stadia ekonomikis inflaciuri 

potencialis generaciaSi bevrad ufro mniS-

vnelovan rols asrulebs, vidre SeiZleba 

erTi SexedviT mogveCvenos. moxmarebis pro-

cesebi mwarmoeblebisa da, mTlianobaSi, 

ekonomikisadmi moTxovnilebebis formirebas 

axdens. Tu qveynisaTvis moxmarebis Tanabar-

zomieri didi tempebia damaxasiaTebeli, ma-

Sin aRniSnuli, warmoebis sferoSic yvelgan 

stimulirebas iwvevs. gadaxdisunariani moT-

xovnis ganviTarebis waxalisebiT, Cven sam-

rewvelo sawarmos stimulirebas vaxdenT. 

aRniSnuli ki niSnavs, rom izrdeba samuSao 

adgilebi, sawarmoo simZlavreebis gamoyene-

bis done da a.S., erTi sityviT, sistema sru-

li simZlavriT iwyebs muSaobas, magram mo-
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saxleobis sxvadasxva jgufis mier araTa-

nabarma moxmarebam SeiZleba warmoqmnas (da 

warmoqmnis kidec) inflaciuri potencali. 

ZiriTadi moxmareba pirveladi moTxovnile-

bebis moklevadian periodSi dakmayofile-

bisTvis aris gaTvlili, rac umniSvnelo 

danazogebis Sesaxeb daskvnis gamoyvanis 

SesaZleblobas iZleva. maRalSemosavliani 

jgufis danazogebi ki, ZiriTadad ucxoeTis 

bazrebze gadis, rac Siga bazarze moTxov-

nis zewolas ar axdens. moxmarebis aseTi 

araoptimaluri struqtura, inflaciuri 

tendenciebis gaZlierebiT, ekonomikis same-

warmeo potencials amcirebs. garda amisa, 

moxmarebis arsebiTi nawili importze mo-

dis, rac samamulo saqonelmwarmoeblebis 

Semosavlebidan pirdapiri gamoqviTvaa. aR-

niSnulidan gamomdinare, mewarme warmoebu-

li produqciis mixedviT dagegmil mogebas 

ver Rebulobs da, Sedegad, sagadaxdo sa-

Sualebebis naklebobas ganicdis. warmoiqm-

neba kreditis gaZvirebis, misi Znelad miRwe-

vadobisa da mwarmoeblis sabrunavi saxs-

rebis Semcirebis situacia. Sedegi SeiZleba 

warmoebis moculobis Semcireba da misi 

danaxarjebis zrda iyos. 

amrigad, moxmarebis stadiaze inflacia 

moxmarebis formebis araoptimaluri pro-

porciebiT vlindeba, romelTac, Tavis 

mxriv, ekonomikis sawarmoo potencialis 

SemcirebiT inflaciuri procesis gaZlie-

rebis xelSewyoba SeuZlia.  

 

daskvna 

1. Tanamedrove inflaciis specifika isaa, 

rom igi kvlavwarmoebiT procesSia CaSenebu-

li da ar SeiZleba, mTlianobaSi ekonomi-

kuri sistemis gareSe iqnas ganxiluli. ami-

tom inflaciis, Semosavlebisa da warmoebis 

warmoqmnis cal-calke analizi principulad 

naklebSinaarsiania. aRniSnuli sami procesi 

damoukidebeli ar aris, isini, TavisTavad, 

TviT kvlavwarmoebiTi meqanizmis mxolod 

elementebia. 

2. inflaciuri procesis genezisis anali-

zi imis gacnobierebiT unda iwyebodes, rom 

fulis gaufasureba da masTan dakavSire-

buli fasebis zrda inflaciis mxolod for-

maluri niSan-Tvisebebia maSin, rodesac misi 

ekonomikuri Sinaarsi ufro siRrmiseul sfe-

roebSia, romelic kvlavwarmoebiT proces-

Tan da warmoebul produqtTan mimarTebiT 

sazogadoebriv urTirTobebTan aris dakavSi-

rebuli. amasTan, inflaciis sufTa fuladi 

faqtorebi mxolod Camoyalibebul dispro-

porciebs aformebs an damatebiT aZlierebs, 

magram araviTar SemTxvevaSi ar aris inf-

laciis ZiriTadi mizezi. 

3. inflaciis gamomwvevi realuri mize-

zebis gamovlena saWiroa saxelmwifos po-

litikis efeqtianobis gazrdisaTvis ara mar-

to ukve warmoqmnili fasebis inflaciuri 

zrdis Tavidan asacileblad da Sesakaveb-

lad, aramed ekonomikuri politikis sxva as-

peqtebSic. inflaciuri procesebis analizi 

iTvaliswinebs, rom inflacia Tavis Canasaxsa 

da ganviTarebaSi kvlavwarmoebiTi procesis 

yvela stadias moicavs erTi mxriv, TiToeul 

maTganze ama Tu im zemoqmedebis ganxorci-

elebiT, meore mxriv, kvlavwarmoebiTi pro-

cesis TiToeuli stadiis mxridan TviTon 

ganicdis ukuzemoqmedebas. 

4. swored aseTi midgoma iZleva yvela 

mravalferovani faqtoris gamovlenis SesaZ-
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leblobas, esaa: inflaciis generireba da 

misi mimdinareobis xasiaTze zemoqmedeba; 

winaaRmdegobrivi inflaciis Teoriebisa da 

koncefciebis simravlis erTmaneTTan Se-

sabamisobaSi moyvana; antiinflaciuri poli-

tikis yvelaze ufro adekvaturi meqanizmebis 

gamomuSavebis saSualeba, romlebic iTvalis-

wineben ara marto ekonomikur, aramed soci-

alur da sazogadoebis arsebobisa da gan-

viTarebis sxva mraval pirobas.  
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ABSTRACT. 1. Peculiarity of modern inflation is that it is built into the reproductive process and can not be 
considered outside the economic system as a whole. Therefore, in principle, separate analysis of inflation, generation 
of income and production is irrelevant. All three processes are not independent, they are only elements of the 
reproduction mechanism. 

2. Analysis of the genesis of inflation must begin with the realization that the depreciation of money and the 
associated rise in prices - this is only the formal signs of inflation, while its economic content with respect to the 
produced goods lies in the deeper areas related to the reproduction process and social relations. Purely monetary 
factors of inflation while only forming or further reinforcing the existing imbalances, in no case are the main cause of 
inflation. 

3. Identification of the real causes of inflation is necessary to increase the efficiency of state policy not only in 
regard to the prevention of inflationary rise in exsiting prices but also other aspects of the economic policy. Analysis of 
inflationary processes assumes that inflation in its origin and development goes through every stage of the 
reproduction pcocess – on the one hand making particular impact on each of them and on the other hand is subjected 
to reverse effect from each stage of the reproduction process. 

4. This approach reveals the diversity of the factors causing inflation and the impact on the nature of its course: 
align the set of conflicting theories and concepts of inflation; to develop the most appropriate mechanisms of anti-
inflationary policy that takes into account not only economic, but also social, and many other conditions for the 
existence and development of the society. 

 Resume:  
KEY WORDS: future value of money; gross income; inflation rate; product cost; production costs. 
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АННОТАЦИЯ. 1. Специфика современной инфляции заключается в том, что она встроена в воспроизводст-
венный процесс и не может рассматриваться вне экономической системы в целом. Поэтому принципиально 
малосодержателен раздельный анализ инфляции, образования доходов и производства. Все эти три процесса 
не самостоятельны, они представляют собой лишь элементы одного воспроизводственного механизма. 

2. Анализ генезиса инфляционных процессов должен начинаться с осознания того, что обесценение денег 
и связанный с ним рост цен – это лишь формальные признаки инфляции, в то время как ее экономическое 
содержание лежит в более глубоких сферах, связанных с воспроизводственным процессом и общественными 
отношениями по поводу произведенного продукта. Чисто денежные факторы инфляции при этом лишь 
оформляют или дополнительно усиливают сложившиеся диспропорции, но ни в коем случае не являются 
основной причиной инфляции. 

3. Обстоятельное обнаружение реально действующих причин, вызывающих инфляцию, необходимо для 
повышения эффективности политики государства не только в предупреждении и сдерживании уже возникшего 
инфляционного роста цен, но и в других аспектах экономической политики. Анализ инфляционных процессов 
учитывает, что инфляция в своем зарождении и развитии охватывает все стадии воспроизводственного 
процесса, с одной стороны, оказывая на каждую из них то или иное воздействие, с другой – само подвергаясь 
обратному воздействию со стороны каждой стадии воспроизводственного процесса. 

4. Именно такой подход позволяет выявить все многообразие факторов, генерирующих инфляцию и 
воздействующих на характер ее протекания; привести в соответствие множество противоречащих друг другу теорий 
и концепций инфляции; выработать наиболее адекватные механизмы антиинфляционной политики, учитывающей 
не только экономические, но и социальные, и многие другие условия существования и развития общества.  

 

КЛЮЧЕВЫЕ СЛОВА: будущая денежная стоимость; весь доход; производственные затраты; себестоимость 
продукции; темпы инфляции. 
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anotacia: mocemulia duRilis procesSi 

xurebis zedapirze mduRare siTxis meqani-

kuri zemoqmedebis, kerZod warmoqmnili re-

aqtiuli Zalis moqmedebiT saxurebeli ele-

mentis siTxeSi gadaadgilebis siCqaris eqs-

perimentuli kvlevis Sedegebi. kvleva Cata-

rebulia am mizniT sagangebod daproeqtebu-

li da damzadebuli eqsperimentuli danad-

garis gamoyenebiT da swrafi videogadaRe-

bis TanxlebiT.  

naCvenebia, rom rac metia duRilisas gan-

viTarebuli xvedriTi Tburi nakadi, miT me-

tia warmoqmnili reaqtiuli Zalis sidide 

da am Zalis mier saxurebeli elementis 

siTxeSi gadaadgilebis siCqare. 

gamoTqmulia mosazreba, rom duRilisas 

warmoqmnili reaqtiuli Zalis sidideze moq-

medi faqtorebis da TviT duRilis procesis 

ukeT Sesaswavlad mizanSewonilia analo-

giuri xasiaTis kvlevebis Catareba sxvadasxva 

masalisagan damzadebul saxurebel element-

ze sxvadasxva siTxis duRilis pirobebSi.  

 

sakvanZo sityvebi: gadaadgilebis siC-

qare; saxurebeli elementi; duRili; Tburi 

nakadi; reaqtiuli Zala.  
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Sesavali 

siTxis duRilis procesi da masTan da-

kavSirebuli fizikuri movlenebi saukuneze 

meti xnis ganmavlobaSi iyo da dResac aris 

msoflios mravali qveynis mecnierTa gansa-

kuTrebuli interesis sagani.  

aRniSnuli problemis kvlevis seriozu-

li tradicia arsebobs saqarTvelos teqni-

kuri universitetis energetikisa da tele-

komunikaciis fakultetis Tboenergetikisa 

da energoefeqturobis departamentis ener-

giis aratradiciuli da ganaxlebadi wyaro-

ebis mimarTulebis samecniero laboratori-

aSi. es tradicia saTaves iRebs jer kidev 

gasuli saukunis oTxmociani wlebidan, ro-

desac maSindel, Teoriuli da zogadi Tbo-

teqnikis #11 kaTedrasa da am kaTedris ba-

zaze Camoyalibebul Tbofizikis kaTedraze 

yovelwliurad muSavdeboda saxelSekrule-

bo Tu sabiujeto samecniero Temebi, romle-

bic eZRvneboda siTxis duRilis Tanmxlebi 

sxvadasxva movlenis mecnierul kvlevas. am 

kvlevebis Sedegebma Tanamedrove etapze faq-

tobrivad saerTaSoriso aRiareba pova [1-4]. 

miuxedavad zemoTqmulisa, siTxis duRi-

lis meqanizmi jer kidev ar aris bolomde 

Seswavlili, rasac naTlad adasturebs is 

faqti, rom siTxis duRilis Seswavlas yo-

velwliurad eZRvneba aTasze meti samecnie-

ro publikacia, romlebic sistematurad qve-

yndeba rogorc msoflios sxvadasxva qvey-

nis samecniero JurnalebSi, ise am proble-

misadmi miZRvnili didi saerTaSoriso sa-

mecniero konferenciebisa da simpoziumebis 

SromaTa krebulebSi. 

duRili, rogorc fizikuri procesi, far-

Tod aris gamoyenebuli teqnikisa da teq-

nologiis mraval dargSi. kerZod: qimiur da 

farmacevtul mrewvelobaSi, medicinasa da 

kvebis teqnologiaSi, metalurgiaSi, atomur 

da TboenergetikaSi da sxva. aqedan gamomdi-

nare cxadia, rom duRilis fizikuri proce-

sis da misi Tanamdevi movlenebis mimdinare-

obis kanonzomierebaTa swori codna mniSv-

nelovnad gazrdis duRilze dafuZnebuli 

teqnologiuri procesebis saimedoobas da 

xels Seuwyobs zemoxsenebuli dargebis gan-

viTarebas. 

  

ZiriTadi nawili 

cnobilia, rom siTxis duRilis procesSi 

warmoiqmneba reaqtiuli Zala, romelic moq-

medebs saxurebel elementze [5]. Cven davi-

saxeT amocana Segvefasebina Tu ra siCqariT 

gadaadgildeboda firfita mduRare siTxeSi 

da rogor iyo damokidebuli gadaadgilebis 

siCqare duRilis dros warmoqmnil xvedriT 

Tbur nakadze.  

eqsperimentebis Casatareblad gamoviyeneT 

am mizniT sagangebod konstruirebuli dana-

dgari, romlis principuli sqema mocemulia 

[6] naSromSi, xolo cdebis Catarebis meTo-

dika dawvrilebiTaa aRwerili [7] naSromSi. 

saxurebeli elementis zedapirze mduRa-

re siTxiT aRZruli reaqtiuli Zalis ze-

moqmedebis procesis zustad Seswavlis miz-

niT, Catarda eqsperimentebis seria, romlis 

drosac xdeboda rogorc aRZruli reaqtiu-

li Zalis sididis dafiqsireba, ise swrafi 

videogadaReba.  

am seriis cdebis Catarebisas saduRari 

firfitis gadaxris dasafiqsireblad viye-

nebdiT swrafi videogadaRebis kameras, ro-

melic uzrunvelyofda swrafad mimdinare 

fizikuri procesebis, Cvens SemTxvevaSi 

swrafi Termo- da hidrodinamikuri proce-

sebis gadaRebas Sav-TeTri gamosaxulebis 

cifruli CaweriTa da Semdgomi damuSave-
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biT. gadaRebis siswrafe garCevadobaze da-

mokidebulebiT Seadgens 10-dan TiTqmis 18 

aTasamde kadrs wamSi. garCevadoba 192X96-

dan 1280X1024-mde piqselis diapazonSi regu-

lirdeba. mexsierebis blokis moculoba 8 

gigabaitia. aRniSnuli videokameris maxasia-

Teblebi savsebiT SesaZlebels xdis orTq-

lis buStis zrdisa da mowyvetis proce-

sebis maRal mecnierul doneze Seswavlas. 

Tavdapirvelad, videokameris moxmarebis 

aTvisebis mizniT Catarda siTxeebis duRi-

lis procesis pirveladi satesto gadaRe-

bebi. daproeqtda da damzadda ramdenime eqs-

perimentuli anakrebi da Sesabamisi eqsperi-

mentuli stendi siTxeebis duRilis proces-

Si mimdinare naklebad Seswavlili Termo- 

da hidrodinamikuri movlenebis eqsperimen-

tuli kvlevis mizniT. ganxorcielda aRniS-

nuli anakrebebisa da stendebis testireba 

da Catarda pirveladi sacdeli eqsperimen-

tebi. kerZod, Sesrulda qvemoT mimarTul 

xurebis zedapirsa da 0.4 mm diametris niq-

romis mavTulze sxvadasxva siTxis duRi-

lis procesis videogadaReba. miRebuli 

pirveladi Sedegebi iZleva optimizmis sa-

fuZvels, rom dadgindes siTxis duRilis 

procesSi xurebis zedapirze warmoqmnili 

mzardi buStis tumbos efeqtis Termo- da 

hidrodinamikuri maxasiaTeblebi, romlebic 

saSualebas mogvcems gavarkvioT aRniSnuli 

efeqtis moqmedebis naklebad Seswavlili 

Sedegebi, magaliTad, xurebis zedapirebis 

Termuli daRlis metad mniSvnelovani spe-

cifikuri tipi, romelic specialuri inte-

resis sferos ganekuTvneba mduRarsisteme-

biani atomuri reaqtorebis usafrTxo muSa-

obis TvalsazrisiT. 

eqsperimentebis zemoT aRwerili sagange-

bo seriis Catarebisas Sesrulebuli ga-

zomvebis Sedegebi mocemulia cxrilsa da 

grafikze, saidanac Cans saxurebeli firfi-

tis gadaadgilebis siCqaris proporciuli 

damokidebuleba kuTri Tburi nakadis si-

dideze. 

 

 

 

duRilis reaqtiuli ZaliT gamowveuli maduRari firfitis wyalSi gadaadgilebis  

siCqaris damokidebuleba kuTr Tbur nakadze 
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eqsperimentuli monacemebis tipobrivi seria  

  

№ I, 

deni 

[a] 

U, 

Zabva 

[v] 

R, 

 winaRoba 

[omi] 

Q, 

 simZlavre 

[vt] 

q, 

kuTri 

simZlavre 

[vt/m2] 

maqs. 

gadaxra 

[sm] 

dro 

[wm] 

siCqare 

[sm/wm] 

1. 58.2 15.5 0.2663 902.10 136681.81 2.0 4.48 0.45 

2. 79.2 21.0 0.2651 1663.20 252000.00 2.8 4.20 0.66 

3. 100.8 26.9 0.2669 2711.52 410836.36 3.2 3.66 0.82 

4. 113.0 32.0 0.2831 3616.00 547878.78 3.6 2.95 1.22 

5. 121.5 32.6 0.2683 3960.90 600136.36 4.3 1.82 2.20 

6. 130.0 35.7 0.2746 4641.00 703181.81 4.5 1.69 2.66 

7. 133.5 36.2 0.2712 4832.70 732227.27 4.8 1.63 2.95 

 

daskvna 

warmodgenili Sedegebis analizis sa-

fuZvelze SeiZleba davaskvnaT, rom reaqtiu-

li Zalis Cven mier miRebuli eqsperimentu-

li mniSvnelobebi 1 – 1,5 rigiT ufro maRa-

lia, vidre s. quTaTelaZis Teoriuli for-

muliT [5] gaangariSebuli mniSvnelobebi. 

amas garda, Cven SevniSneT, rom warmoqmnili 

reaqtiuli ZaliT gamowveuli, saxurebeli 

elementis siTxeSi gadaadgilebis maqsi-

malur mniSvnelobamde miRwevis procesSic 

ki, am gadaadgilebis siCqare mudmivi ar 

aris. es ki imis dasturia, rom miuxedavad 

firfitaSi gamoyofili siTbos raodenobis 

droSi mudmivobisa, reaqtiuli Zala cvale-

badia. es garemoeba Tavis mxriv adasturebs, 

rom duRilis procesSi saxurebeli elemen-

tidan siTxeSi siTbos gadacema mimdinare-

obs aramarto fazuri gardaqmnis xarjze.  

miRebuli Sedegebis ganxilvisa da anali-

zis safuZvelze mizanSewonilad migvaCnia 

analogiuri eqsperimentuli kvlevebis Sem-

dgomi warmoeba sxvadasxva siTxis sxva-

dasxva formisa da masalis saxurebel ele-

mentebze duRilis SemTxvevaSi.  
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ABSTRACT. The paper presents the results of an experimental study of movement speed of heating element in the 
liquid where the movement of heating element is caused by a reactive force, arising at boiling liquid and acting from 
the boiling liquid on the heating surface. The study was conducted using the experimental setup projected and 
manufactured specifically for this purpose and at the presence of a high-speed video recording. 

The study shows that at the boiling, the greater the heat flux, the greater the value of reactive force occurred and 
the speed of movement of the heating element in the liquid caused by this force. 

It is suggested that in order to identify the factors affecting the value of reactive power and for better study of the 
boiling process, it is advisable to conduct similar studies with different liquids boiling on the heating elements made of 
various materials. 
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АННОТАЦИЯ.  Представлены результаты экспериментального исследования скорости передвижения в 
жидкости нагревательного элемента посредством воздействия реактивной силы, возникшей при кипении и 
действующей на поверхность нагрева со стороны кипящей жидкости. Исследование было проведено с 
помощью запроектированной и изготовленной специально для этой цели экспериментальной установки при 
наличии скоростной видеосъемки.  

Показано, что при кипении, чем больше удельный тепловой поток, тем больше значение возникшей 
реактивной силы, и, вызванная этой силой скорость передвижения в жидкости нагревательного элемента.  

Высказано предположение, что для выявления факторов, действующих на величину реактивной силы, и для 
лучшего изучения самого процесса кипения, целесообразно проведение аналогичных исследований при 
кипении различных жидкостей на нагревательных элементах, изготовленных из различных материалов.  

 
КЛЮЧЕВЫЕ  СЛОВА:  кипение; нагревательный элемент; реактивная сила; скорость передвижения; тепловой 

поток.  
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anotacia: mocemulia duRilis procesSi  

xurebis zedapirze siTxis meqanikuri zemoq-

medebis eqsperimentuli kvlevis Sedegebi. 

kvleva Catarebulia duRilisas warmoqmnili 

reaqtiuli Zalis dasafiqsireblad sagange-

bod damzadebuli eqsperimentuli danadgaris 

gamoyenebiT da swrafi videogadaRebis Tana-

medrove aparaturis TanxlebiT.  

naCvenebia, rom aqtiuri buStovani duRi-

lis pirobebSi warmoqmnili da saxurebeli 

elementis zedapirze moqmedi reaqtiuli Za-

lis sidide mudmivad icvleba maqsimalur da 

minimalur mniSvnelobebs Soris, xolo Tbu-

ri nakadis matebasTan erTad izrdeba ro-

gorc reaqtiuli Zalis saSualo mniSvnelo-

ba, ise misi cvlilebis diapazoni.  

gamoTqmulia mosazreba, rom duRilis yo-

vel damyarebul reJimSi reaqtiuli Zalis 

cvlileba gamowveulia rogorc drois erTe-

ulSi aorTqlebul siTxis molekulaTa rao-

denobis cvlilebiT, ise duRilis Tanamdevi 

sxva fizikuri movlenebis arsebobiT.  
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sakvanZo sityvebi: duRilis meqanizmi; 

orTqladqcevis reaqtiuli Zala; siTxis 

duRili.  

 

 

Sesavali 

siTxis orTqladqcevis, kerZod duRilis 

movlenas mniSvnelovani adgili uWiravs Ta-

namedrove Tbofizikis aqtualur problemebs 

Soris. am movlenis Rrmad da yovelmxriv 

Seswavlazea damokidebuli TboenergetikaSi, 

atomur energetikasa da qimiur mrewvelobaSi 

gamoyenebuli orTqlis sageneracio danad-

garebis Semdgomi konstruqciuli srulyofa 

da muSaobis saimedoobis gazrda.  

swored zemoT Tqmuli ganapirobebs imas, 

rom samecniero literaturaSi yovelwliu-

rad qveyndeba duRilis procesis Seswavli-

sadmi miZRvnili mravali qveynis mecnierTa 

asobiT naSromi.  

aRniSnuli movlenis Sesaswavlad dasa-

xul amocanebs Soris gansakuTrebuli mniSv-

neloba SeiZina duRilis procesSi Tbo-

cvlis meqanizmis sxvadasxva meTodiT yo-

velmxrivi kvlevis da duRilis procesis 

Tanamdevi sxva fizikuri movlenebis eqspe-

rimentuli Seswavlis amocanebma. 

naSromSi mocemulia Cven mier dasaxuli 

amocanis, kerZod duRilis procesSi xure-

bis zedapirze mduRare siTxis meqanikuri 

zemoqmedebis eqsperimentuli Seswavlis 

dReisaTvis miRebuli Sedegebis aRwera da 

momavali kvlevis amocanebi.  

  

ZiriTadi nawili 

saxurebeli elementis zedapirze mduRare 

siTxis reaqtiuli Zalis zemoqmedebis pro-

cesis zusti Seswavlis mizniT Catarda eqspe-

rimentebis seria, romlis drosac xdeboda 

rogorc aRZruli reaqtiuli Zalis sididis 

dafiqsireba, ise swrafi videogadaReba.  

mduRare siTxis mxridan saxurebel ze-

dapirze moqmedi reaqtiuli Zalis Sesaswav-

lad davaproeqteT da davamzadeT specia-

luri eqsperimentuli danadgari, romelic 

dawvrilebiTaa aRwerili naSromSi [1]. iqve 

gadmocemulia cdebis Catarebis meTodika. 

1 _ 3 suraTebze mocemulia eqsperimente-

bis am seriis Sesabamisi videofilmebidan 

amoRebuli kadrebi. kerZod, pirvel naxazze 

naCvenebia momenti, roca eqsperimentuli da-

nadgaris moculobaSi aris duRilis tempe-

raturamde gacxelebuli wyali, xolo saxu-

rebeli elementis simZlavre nulis tolia. 

me-2 sur-ze duRilis dawyebis momentia da-

fiqsirebuli, roca saxureblis simZlavre 

902,1 vatia (ix. cxrilis pirveli striqoni). 

am pirobebSi SeimCneva firfitis Zalian 

umniSvnelo gadaxra. 

Semdeg suraTebze (sur. 3) warmodgenilia 

firfitis gadaxrili mdgomareoba saxurebeli 

elementis sxvadasxva simZlavris SemTxvevaSi.  
 

 
 

sur. 1. pasiuri saxurebeli firfita da  

duRilis temperaturamde miyvanili wyali 
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sur. 2. duRilis sawyisi reJimi. 

SeimCneva firfitis umniSvnelo 

gadaxra 

 

 

 

sur. 3. duRilis reJimebi. simZlavris zrdasTan erTad 

izrdeba firfitis gadaxra anu moqmedi  

reaqtiuli Zala 

 

am kadrebze naTlad Cans saxurebeli ele-

mentis gadaxris sididis anu aRZruli reaq-

tiuli Zalis damokidebuleba xvedriTi 

Tburi nakadis sidideze. 

aRsaniSnavia, rom maRal Tbur simZlavre-

ebze SeimCneva saxurebeli elementis ara 

marto gadaxra vertikaluri mdgomareobi-

dan, aramed mTliani taniT gadaadgilebac 

marjvnidan marcxniv (warmodgenili kadre-

bis mixedviT). 

vinaidan saxurebeli elementis qveda bo-

lo Tavisufalia, xolo zeda bolo dakav-

Sirebulia denmimyvan elastikur eleqtro-

debTan, maRal simZlavreebze ganviTarebuli 

reaqtiuli Zala iwvevs ara marto qveda bo-

los gadaxras, aramed Zlevs elastikuri, 

magram garkveuli sixistis mqone denmimyva-

nebis winaaRmdegobas da saxurebeli ele-

mentis zeda bolosac gadaaadgilebs. 

 

 

 
 

sur. 4. reaqtiuli Zalis maqsimaluri da  

minimaluri mniSvnelobebis damokidebuleba  

kuTri Tburi nakadis sidideze 

 

eqsperimentebis zemoT aRwerili specia-

luri seriis Catarebisas Sesrulebuli ga-

zomvebis Sedegebi mocemulia pirvel cxril-

Si da me-4 sur-ze, saidanac Cans reaqtiuli 

Zalis proporciuli damokidebuleba kuTri 

Tburi nakadis sidideze da agreTve is, rom 

Tburi nakadis gazrdasTan erTad izrdeba am 

Zalis mniSvnelobis rxevis amplituda. 
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gansakuTrebuli msjelobis safuZvels 

iZleva is garemoeba, rom duRilis yovel 

damyarebul reJimSi, gansakuTrebiT didi 

kuTri Tburi nakadebis SemTxvevaSi, reaqti-

uli Zala cvalebadia, rasac mianiSnebs  

firfitis saxurebeli elementis rxeva. Tu 

reaqtiuli Zala gamowveulia mxolod aor-

Tqlebuli molekulebis moZraobis rao-

denobis cvlilebiT, maSin faqtia, rom dro-

is sxvadasxva monakveTSi, miuxedavad kuTri 

Tburi nakadis mudmivobisa, mkveTrad icv-

leba aorTqlebuli molekulebis raode-

noba. aseT SemTxvevaSi uTuod adgili unda 

hqondes saxurebeli elementis ama Tu im 

zonis temperaturis mkveTr ryevas. winaaRm-

deg SemTxvevaSi reaqtiul Zalas unda avi-

Tarebdes ara marto aorTqlebuli moleku-

lebis moZraobis raodenobis cvlileba, 

aramed kidev sxva romelime efeqti, vTqvaT 

mzardi buStis tumbos efeqti an kidev du-

Rilis Tanamdevi raime sxva, jerac Seuswav-

leli movlena. marTebuli iqneba Tu vity-

viT, rom mosalodnelia rogorc tempera-

turis meryeoba, ise reaqtiuli Zalis war-

moqmnis sxva meqanizmebis arsebobac. 

 

 

eqsperimentuli monacemebis tipobrivi seria 

 

№ 
I, deni 

[a] 

U, Zabva 

[vt] 

R, winaRoba 

[omi] 

Q, simZlavre 

[vati] 

q, kuTri 

simZlavre 

[vt/m²] 

SeniSvna 

1 58.2 15.5 0.2663 902.1 136681.81 

am seriis 

cdebSi 

gamoyenebuli 

iyo saxurebeli 

elementi, 

romlis 

Tbogamomyofi 

zedapiris 

farTobi iyo 

F=0.0066m² 

2 79.2 21 0.2651 1663.2 252000 

3 100.8 26.9 0.2669 2711.52 410836.36 

4 113 32 0.2831 3616 547878.78 

5 121.5 32.6 0.2683 3960.9 600136.36 

6 130 35.7 0.2746 4641 703181.81 

7 130 36.7 0.2823 4771 722878.78 

8 131 36.2 0.2763 4742.2 718515.15 

9 131 36.5 0.2786 4781.5 724469.69 

10 131.1 35.9 0.2738 4706.49 713104.54 

11 133.5 36.2 0.2712 4832.7 732227.27 

12 133.6 35.9 0.2687 4796.24 726703.03 
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daskvna 

reaqtiuli Zalis Cven mier miRebuli eqs-

perimentuli mniSvnelobebi 1 – 1,5 rigiT uf-

ro metia, vidre s. quTaTelaZis Teoriuli 

formuliT [2] gaangariSebuli mniSvnelobebi. 

es ki erTgvarad adasturebs zemoT gamoTq-

mul mosazrebas _ reaqtiuli Zalis war-

moqmnis sxva meqanizmebis arsebobis Sesaxeb.  

miRebuli Sedegebis ganxilvisa da ana-

lizis safuZvelze mizanSewonilad migvaCnia 

analogiuri eqsperimentuli kvlevebis Ca-

tareba sxvadasxva siTxis sxvadasxva formisa 

da masalis saxurebel elementebze duRilis 

SemTxvevaSi.  
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ABSTRACT. The article presents the results of a study of the mechanical effects of boiling liquid on the heating 
surface. The study was conducted with the help of a specially designed experimental setup for fixing reactive force 
occurred at boiling liquid and a high-speed video recording camera. 

It is shown that the value of the reactive force, generated by the developed bubble boiling and acting on the 
heating surface, is constantly changing between their maximum and minimum values. At escalating the specific heat 
flux increased the average reactive power as well as the interval between its maximum and minimum values. 
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It is suggested that in each steady boil mode, changed reaction force is caused by the change in the amount of 
molecules of the liquid per unit of time as well as the presence of other physical phenomena accompanying the 
process of boiling. 

 Resume:  
KEY WORDS: behavior of the reactive power of steam; fermentation mechanism; liquid fermentation. 
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АННОТАЦИЯ.  Представлены результаты исследования механического воздействия кипящей жидкости на 

поверхность нагрева. Исследование проведено с помощью специально изготовленной экспериментальной 
установки для фиксирования возникшей при кипении жидкости реактивной силы, при наличии скоростной 
видеозаписывающей камеры.  

Показано, что значение реактивной силы, возникающей при развитом пузырчатом кипении и действующей 
на поверхность нагрева,постоянно меняется между своими максимальным и минимальным значениями, а при 
наращивании удельного теплового потока, увеличивается как среднее значение реактивной силы, так и 
интервал между её максимальным и минимальным значениями.  

Высказано предположение, что в каждом установившемся режиме кипения изменение реактивной силы 
обусловлено как изменением количества испаряющихся в единицу времени молекул жидкости, так и наличием 
других физических явлений, сопровождающих процесс кипения.  

 

КЛЮЧЕВЫЕ СЛОВА: кипение; жидкость; механизм кипения; реактивная сила испарения.  
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ABSTRACT. Transformable systems interded for large-

scale structures usually consist of regular lever systems; 
the structure of those defines the spatial position of 
whole chain systems. The examples of such systems large 
deployable antenna-reflectors are considered. By 
including the additional inner kinematic chains in the 
given deployable structural scheme, it is possible to 
achieve rather high stiffness on the last stage of 
deployment. Base on the structural analysis of presented 
ring system due to introduction of additional kinematic 
pairs the structural module is determined and 
accordingly structural and kinematic analysis of basic 
units is carried out. After the determination of basic 
unit’s kinematic parameters, the character of 
experimental module motion, and accordingly the law of 
motion of the whole system is defined, as well as 
precision of transformation is determined on last stage 
of deployment. Optimal structural parameters for 
solution of desired tasks are determined. 

 

KEY WORDS:  circular system; inner chain; kinematic 
pairs; regular element; structural module.  

 

 

INTRODUCTION 

Transformable systems, which are intended for the 
large-scale structure design are usually the regular lever 
systems; the structure of those defines the spatial position 
of the whole chain systems. The examples of such systems 
are [1, 2, 3]; they were applied in design of antennas, 
reflectors and large deployable bridges. 

By including the additional inner kinematic chain in 
the given deployable structural scheme, it is possible to 
achieve rather high stiffness on the last stage of 
deployment, and that will increase the level of 
transformation precision for real systems. 

 

MAIN PART 

1. STRUCTURE OF FORCE RING 

Here is presented the structural scheme of the new 
deployable force ring, which is the kinematic chain 
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formed by the rod elements. The fragments of the chain 
are shown on the Fig. 1 and Fig. 2; there are 4 and 3 
sections respectively. Each single section is the 
parallelogram shaped mechanism with  double warpage 
groups of alternating motion on its diagonal. It also can 
be formed by threaded connection. If we consider the 
given fragment as a planar system, the degree of motion 
(degree of freedom) will be w=3n-2p, where for the given 
group number of circles (elements) in the relative motion 
is n=20, number of bindings is p=28, thus w=3·20-2·28=4, 
it means that the degree of motion of each single sector 
is equal to 1 (4, 5). 

 

 

 

 

Fig. 1. The fragment of kinematic chain 

 

 

 

 
 

Fig. 2. The design diagram of the kinematic chain 

   
 The same result is obtained if the structural scheme 

will be considered without diagonal double warpage 
groups (Fig.3). 

 

 
 

Fig. 3. The design diagram of the kinematic chain  

 

For the given scheme n=16, p=16, w=3·12-2·16=4. 
Here, each section also has one degree of freedom 
(degree of freedom for each section is also equal to 1), to 
determine the system it is necessary to add a lever in 
every section. By synchronization of levers the motion of 
the whole system is completely defined.  

If the beginning of the motion is started by means of 
single cable,  the deployment of the system will have a 
casual character; it will only depend on alternation of 
friction in some nods, which it its tern is undefined value. 

If we add one spring drive in each section and if the 
structural groups on the diagonal axis during the 
deployment can be fixed in the bounding position, then 
the combination of spring drive together with one cable 
drive will give possibility to fix the system in the bounding 
position and provide the design stiffness (Fig. 4). 

If the angle δ between the planes of the paral-
lelogram-shaped mechanism is constant, than the dep-
loyment will proceed as a closed chain system, that as a 
result we’ll get the deployment by a circumference, with 
the radius that is varied during the deployment as 
ρ=ρmin÷ρmax, where all values are dependent on design 
characteristics (6, 7). 

 
 

Fig. 4. The design scheme of structural chain’s latching, combined 

version 1‐ parallelogram‐shaped mechanism (section); 2. diagonal 

structural group; 3. system’s cable drive; 4. spring drive 
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As mentioned above, in the structural chain con-
sisting of parallelogram-shaped mechanisms, the degree 
of freedom equals to the number of parallelograms. For 
example on the Figure 5 in the relative motion w=4; so it 
is desirable to have degree of kinematic motion equal to 
w=1.Thus three new constraints must be added, and they 
will be placed in the hinges that are located on the 
diagonals of the middle parallelograms’ planes; for 
example in hinges A, B, C, or better in A', B', C' hinges as 
in the structurally less loaded units. Additional constraint 
would be formed in those hinges by adding of bevel gear. 
The cone angle depends on the number of sections in 
closed chain. 

 

 

Fig. 5. Additional constraints in the chain 

 

The design structural module of this deployable ring’s 
structural scheme is presented as a mechanism (Fig. 6) 
which contains the 1st group – the chain OAO1A1 with the 
number of motion equal to1. It is connected with the 2nd 
group of the regular structure, where the number of 
motion is equal to 0. The number of regular structures’ 
groups (Fig. 7) depends on the design data. 

 

 
 

Fig. 6. Module of structural group for system analysis 

 

 

 

Fig. 7. Initial and additional regular groups 

 

So by means of described above module the entire 
system is characterized, and its motion becomes comp-
letely predefined. 

On the Figure 8 presented is the fragment of force 
ring’s structural scheme. 

 

 
 

Fig 8. The structural scheme of the force ring (fragment) 

 

 
where ℓi is the projection of lever’s deployment, ρi is the 
current value of deployment’s radius of curvature, δ is 
the central angle of the section.  

According to the scheme ℓ1=ℓ0sinφ, at the end of the 
deployment ℓmax ≈ℓ0, φ=0÷π/2, the radius of the 
deployment 

 

 sin

tg tg


  

 
0 0

2 2
2 2

 
.  (1) 
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The hinge of the design module - A, as well as all 
hinges of the system move radially and in addition hinges 
move on the parallelogram plane 

For such complex motion the total speed can be 
calculated in vector form as follows: 

 A A AAV V V 
0 0

,  (2) 

Each component of vector can be calculated by 
means of the following formulas: 

 

AA

A

V cos

cos
V

tg

  


   



0

0

1 0

0

2
2

  

    (3) 

 
The absolute module of speed for the hinge A is:  

 A AA AV V V cos
tg

    
0 0

2 2
0

1
1

4
2

  .  (4) 

The acceleration for the hinge A on the parallelogram 
plane is calculated as follows: 

 AAa cos cos   
0 0 0    ,  (5)  

and the acceleration in radial direction is:  

 A
sin cos

a
tg tg

 
    

 0

0 0

2 2
2 2

    

  sin cos
tg

    


20

2
2

   .  (6) 

The total acceleration of the hinge A 
  

 A AA Aa a a 
0 0

2 2 .  (7) 

 

The obtained formulas give the possibility to 
determinate all kinematic parameters of the hinges such 
as: movement, linear and angular velocities and 
accelerations. By these parameters all the dynamic 
events which take place during the transformation of the 
force ring are defined. 

The experimental module of the force ring includes 
four sections. It is placed between two guide rods, one of 
which is fixed and the other is connected with it by 
means of hinges, and its end is joint with the module of 
target chain (with the last hinge). The initial element of 
the chain is rigidly connected with the fixed guide rod. 

The end of the chain moves in the slot of the mobile 
guide; so it is the imitation of the real system’s 
movement (8, 9). 

The chain is moving along the imaginary arc with a 
variable radius. When the angle of rotation of the mobile 
guide β→0 the theoretical radius of the curvature Rmin=0; 
and when β→βmax then the system is deployed with the 
maximal radius Rmax. In addition, the last hinge of the 
chain in the imaginary mechanism is along the straight 
line O1A and during the rotation mobile guide OA the 
radius decreases down to its medium, but then increases 
again up to its maximal value Rmax.  

Rmax for the experimental module is known, its 
current value is calculated in accordance with the Figure 
9. Particularly, for the mechanism of experimental 
module minimal radius is Rmin=Rmaxcos2δ. Then the 
length of the slot in the mobile guide where the hinge A 
is moving equal ∆R=Rmax(1-cos2δ).  

 

 
 

 

Fig. 9. The scheme of positions for the mechanism of experimental 

module with four sections during the relative motion 

(βi – rotation angle of the mobile guiding rod)  
 

 

In the mechanism O1A'O, where O1A'=4 ℓi (ℓi is the 
vector sum of the sides in the sections), the rotation of 
the mobile guiding rod’s angle - β describe the 
trajectories, which take place during the deployment of 
the real systems. Obtained results allow to lead the 
experimental research of the kinematic chain in 
accordance with the design data. 
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CONCLUSION 

On the basis of structural analysis of presented ring 
system, by placing the additional kinematic junctions we 
can draw up the structural module of the system, 
according to which structural and kinematic analysis of 
the main nods can be conducted. After the kinematic 

parameters of the basic hinges are defined we can 
determine the character of movement of the 
experimental module, and in accordance with it define 
the rules for the whole ring system’s movement and 
calculate the precision of its transformation on the last 
stage of movement. 
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anotacia:  transformirebadi sistemebi, romlebic gankuTvnilia didgabaritiani 

konstruqciebisaTvis, Cveulebriv Sedgeba regularuli berketebiani sistemebisagan, ro-

melTa struqtura ganapirobebs mTliani jaWvuri sistemis sivrcul mdgomareobas. ganxi-

lulia msgavsi sistemebis didgabaritiani gasaSleli antena-refleqtorebis arsebuli 

magaliTebi. damatebiTi kinematikuri Siga jaWvebis CarTviT, gaSlis saboloo etapze mi-

iReba gazrdili sixistis gaSlis struqturuli sqema. ganixileba marTkuTxa seqciebisagan 

Sedgenili transformirebadi Zalovani rgoluri sistema, romelic aris simetriuli Re-

rovani elementebisagan Sedgenili kinematikuri jaWvi. transformaciisas igi, masSi Se-

mavali elementebis struqturis Sesabamisad, qmnis TaRovan an wriul regularul sis-

temebs. mocemuli rgoluri sistemis struqturuli analizis safuZvelze masSi damatebiTi 

kinematikuri wyvilebis SetaniT dadgenilia sistemis struqturuli moduli, romlis 

mixedviTac Catarebulia ZiriTadi kvanZebis struqturuli da kinematikuri analizi. Ziri-

Tadi kvanZebis kinematikuri parametrebis dadgenis Semdeg gansazRvrulia eqsperimentuli 

modulis moZraobis xasiaTi da amis Sesabamisad dadgenilia mTliani rgoluri sistemis 

moZraobis kanoni, agreTve gansazRvrulia transformaciis sizuste misi moZraobis 
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saboloo etapze. dadgenilia optimaluri konstruqciuli parametrebi moTxovnili amoca-

nebis gadasawyvetad.  

 Resume:  

sakvanZo sityvebi: kinematikuri wyvili; regularuli elementi; struqturuli moduli; 

Siga jaWvi; wriuli sistema. 
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АННОТАЦИЯ. Трансформируемые системы, которые предназначены для конструкций больших габаритов, 

обычно состоят из регулярных рычажных систем, структура которых определяет пространственное положение 
всей кольцевой системы. Рассматриваются существующие примеры антенн-рефлекторов подобных систем. 
Введением дополнительных кинематических внутренних цепей принята структурная схема с повышенной 
жёсткостью на последнем этапе раскрытия. На основе структурного анализа представленной кольцевой 
системы введением дополнительных кинематических соединений определен структурный модуль системы, 
согласно которой проведён структурный и кинематический анализ основных узлов. После определения 
кинематических параметров основных узлов определён характер движения экспериментального модуля, и в 
соответствии с ним, определен закон движения всей кольцевой системы, а также определена точность 
трансформации на последнем этапе движения. Установлены конструктивные оптимальные параметры для 
решения требуемых задач.  
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venaxis avtonomiuri setyvis sawinaaRmdego transformirebadi sistema 
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anotacia: statiaSi ganxilulia sasof-

lo-sameurneo mcenareTa setyvisagan damcavi 

sistema, romlis gamoyeneba SeiZleba narga-

vebis, magaliTad vazis setyvisagan dasaca-

vad, agreTve msubuqi saTburebis mosawyobad. 

naSromSi warmodgenili konstruqciuli sqe-

mis mixedviT davamzadeT, avawyveT da savele 

pirobebSi gamovcadeT setyvis sawinaaRmdego 

sistemis sademonstracio funqciuri mowyo-

biloba. es konstruqcia saSualebas iZleva 

mowyobilobis gaSlisaTvis saWiro drois 

Semcirebis Sedegad ufro metad davicvaT 

mcenare mavne zemoqmedebisagan, Reroebis 

rxevis SemcirebiT ki Semcirdes mcenarisa 

da nayofis dazianebiT miyenebuli zarali. 

 

sakvanZo sityvebi: venaxi; konstruqcia; 

mowyobiloba; setyvis sawinaaRmdego; trans-

formirebadi sistema.  
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Sesavali 

saqarTveloSi soflis meurneobis erT-

erTi ZiriTadi mimarTuleba mevenaxeobaa. 

rogorc cnobilia, Zlieri setyva da qari 

mniSvnelovnad azianebs vazs, negatiur ze-

moqmedebas axdens mis zrdaze, stabiluri 

mosavlis miRebasa da xarisxze. zarali xSi-

rad aTeulobiT milion lars aWarbebs. 

soflis meurneobaSi mecnierebis, teqni-

kisa da axali teqnologiebis danergva gu-

lisxmobs mecnieruli kvlevebis Semdgom 

ganviTarebas, teqnikuri da teqnologiuri 

siaxleebisa da gamogonebebis praqtikul ga-

moyenebas. problemis aqtualurobidan ga-

momdinare didi mniSvneloba eniWeba sasof-

lo-sameurneo nargavebis dacvas sxvadasxva 

tipis bunebrivi xasiaTis zemoqmedebisagan.  

meteorologiuri zemoqmedebisagan narga-

vebis dacvis erT-erTi efeqturi saSualebaa 

baduri gadaxurva. sasoflo-sameurneo kul-

turebis setyvisagan dacvis am meTodis arsi 

aris is, rom nargavebs gadaxuraven patara 

ujredebis mqone msubuqi badeebiT, rac uz-

runvelyofs mosavlis garantirebul Senar-

Cunebas. arcTu umniSvneloa is faqtic, rom 

setyvis sawinaaRmdego gadaxurva, amave 

dros, emsaxureba yurZnis mosavlis saimedo 

dacvas qarisagan, mwerebisa da cxovelebi-

sagan. venaxze qaris uaryofiTi zemoqmedeba 

sayovelTaod cnobilia, rac gamoixateba 

rogorc mwvane safaris da mwife mtevnebis 

meqanikuri dazianebiT, ise niadagis gamoS-

robiT. garda amisa, nargavebis dafarva sak-

maod wvrilujredebiani badiT iwvevs gan-

sazRvrul zemoqmedebas radiaciul balans-

ze, mikroklimatsa da, Sedegad, mcenaris uf-

ro xelsayrel zrdasa da ganviTarebaze. 

mzian amindSi gadaxurvis qveS niadagis tem-

peratura saSualod 2_3°-iT naklebia, rasac 

didi mniSvneloba aqvs kaxeTis regionisTvis 

sakmaod damaxasiaTebeli gvalvebis dros, _ 

gadaxurva niadags ufro xangrZlivi drois 

ganmavlobaSi unarCunebs aqtiuri fenis te-

nianobas da vazi ufro racionalurad iT-

visebs wyals. gadaxurva sagrZnob zegavle-

nas axdens qaris siCqareze, romelic 4_40%-

iT mcirdeba. cnobilia, rom setyvisagan dam-

cavi sistemebis gamoyeneba 15%-iT zrdis 

yurZnis mosavals, xolo Saqrianoba imatebs 

1,5%-iT. Zalian sayuradReboa is garemoebac, 

rom soflis meurneobis kulturebis pasiuri 

dacvis meTodi, rogoric aris badis gamo-

yeneba, uzrunvelyofs mosavlis dacvas sau-

keTeso ekologiuri sisufTaviT.  

naTqvamidan gamomdinare, aqtualuria nar-

gavebisa da sxva materialuri faseulobebis 

setyvis, qarisa da sicivisagan damcavi axa-

li konstruqciebis Seqmna, rac gulisxmobs 

statiaSi ganxiluli baduri sistemebis dap-

roeqtebasa da konstruirebas, maTi agebisa 

da eqspluataciis meTodebs. 

setyvis sawinaaRmdego sistemis praqtikaSi 

danergvas da, Sedegad, yurZnis garantirebu-

li mosavlis miRebis uzrunvelyofas  didi 

socialur-ekonomikuri mniSvneloba aqvs. 

  

  

ZiriTadi nawili 

1. setyvisagan mcenaris damcavi arsebuli 

sistemebis mokle mimoxilva. 

mravali wlis ganmavlobaSi, sasoflo-sa-

meurneo kulturebis mosavlianobis gazr-

daze setyvis sawinaaRmdego gadaxurvebis 

zemoqmedebis problemebs swavlobdnen sxva-

dasxva qveynis mecnierebi, maT Soris gens-

leri, Julivi, gesbaxi, krebsi, melaSvili. 

agreTve cnobilia turinis universitetis 

mecnierebis Sromebi am mimarTulebiT. am av-



inJineria – ENGINEERING  – ИНЖЕНЕРИЯ

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#2 (500), 2016  104  www.gtu.ge 

torebis monacemebiT, gadaxurvis qveS umjo-

besdeba mikroklimati da nayofis ganviTare-

bis pirobebi, rac zrdis mosavlianobasa da 

sasoflo-sameurneo produqciis xarisxs. 

sazRvargareT, mraval qveyanaSi _ avst-

riaSi („RUSTAR”), italiasa (“AGRINOVA”) da 

sxvagan, setyvis sawinaaRmdego gadaxurva 

xuT aTeul welze metia gamoiyeneba da age-

bulia mraval aTas heqtarze, rac uzrun-

velyofs sasoflo-sameurneo produqciis 

SenarCunebasa da maRal xarisxs. 

cnobilia setyvisagan mcenaris damcavi 

mowyobiloba (sur. 1), romelic Sedgeba mce-

naris dasamagrebeli mavTulebis mqone bo-

Zebis rigebisgan. mcenaris nayofis Tavze er-

Ti an orive mxridan Semotarebulia boZeb-

Tan damakavSirebeli SeerTebis mqone grZivi 

mavTulebi, grZiv mavTulebze mierTebulia 

daxvevis SesaZleblobis mqone moqnili dam-

cavi zedapiri.Mam zedapiris daxveuli mdgo-

mareobis fiqsatorebi da mis qveda nawibu-

rebze gaSlis aRmZvreli kiduri elementebi. 

kiduri elementebis boloebze aris Camosac-

meli budeebis mqone mabruni saxelurebi moq-

nili zedapiris daxveva-gaSlisaTvis [1].  

aRniSnuli damcavi mowyobilobis naklia 

mavne zemoqmedebisagan mcenaris arasaTanado 

dacva, rac gamowveulia damcavi zedapiris 

gasaSlelad saxeluris mobrunebisTvis sa-

Wiro didi droiT. am drois ganmavlobaSi 

nayofi ziandeba rogorc setyvis, ise misi 

Tanmxlebi qarisagan, ris Sedegadac izrde-

ba zarali.  

 

  
 

sur. 1. setyvisagan mcenaris damcavi mowyobiloba 

 

cnobilia setyvisagan vazis damcavi mow-

yobiloba (sur. 2), romelic Sedgeba boZebis 

1 rigebisgan, boZebis saTaveebze damagrebuli 

haeriT Semvsebi hermetulad daxSuli 4 moq-

nili milebisagan  da am milebze mierTebu-

li moqnili 5 damcavi zedapirisagan [2]. 

aRniSnuli damcavi mowyobilobis naklia 

misi mcire mdgradoba, ris gamoc setyvis 

Tanmxlebi qaris datvirTvis Sedegad damca-

vi zedapiris damWeri moqnili milebi iRune-

ba an irxeva, rasac mosdevs damcavi zedapi-

ris gadaxda an nayofze mibjena da nayofis 

metad dazianeba. amasTan erTad, boZebis ze-

da nawilebSi damagrebul damWerebze mier-

Tebuli damcavi zedapiri ver uzrunvel-

yofs mcenaris saTanadod dacvas qaris 

Tanmxlebi setyvisagan. 
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sur. 2. setyvisagan vazis  

damcavi mowyobiloba 

 

saerTaSoriso gamocdilebis gacnobis, 

Seswavlisa da analizis Sedegebidan gamom-

dinare,  ZiriTadi daskvnebi da winadadebebi 

saqarTveloSi dasanergad SeiZleba Camovaya-

liboT Semdegnairad: 

- venaxisa da sxva Zvirfasi sasoflo-same-

urneo kulturis setyvisa da qaris meqani-

kuri dazianebisagan dacva baduri gadaxurvis 

saSualebiT efeqturi da perspeqtiuli me-

Todia gadaxurvis konstruqciis rentabelo-

bis uzrunvelyofis pirobidan gamomdinare; 

- aucilebelia gamoangariSebisa da kon-

struqciuli sqemebis Semdgomi srulyofa 

optimaluri da mravalfunqciuri sistemebis 

Seqmnis mimarTulebiT. 

nargavebis setyvis sawinaaRmdego gada-

xurvebis agebaze danaxarjebis Semcireba 

arasasurveli klimaturi faqtorebisgan sa-

soflo-sameurneo kulturebis pasiuri dac-

vis meTodebis farTod gavrcelebis, maRali 

efeqturobis da rentabelurobis uzrunvel-

yofis ZiriTadi mimarTulebaa. masobrivad 

gamoyenebadi konstruqciebis Rirebulebis 

mniSvnelovnad Semcirebis gzaa maTi damza-

debis teqnologiurobis gazrda da masa-

latevadobis Semcireba konstruqciuli ma-

salebis sworad SerCeviT. 

2. venaxis damcavi avtonomiuri setyvis 

sawinaaRmdego transformirebadi sistema.  

es konstruqcia ganekuTvneba setyvisagan 

sasoflo-sameurneo mcenareTa damcav mowyo-

bilobebs da gamoiyeneba nargavebis setyvi-

sagan dasacavad, agreTve msubuqi saTbure-

bis mosawyobad, rac saSualebas iZleva ga-

izardos sasoflo-sameurneo produqciis 

mosavlianoba da xarisxi [3]. 

venaxis avtonomiuri setyvis sawinaaRmde-

go transformirebadi sistema Seicavs 1 bo-

Zebis rigebs 2 mcenareebis dasamagrebeli  

3 mavTulebiT, mcenareTa 4 nayofis Tavze 

erTi an ori mxridan Semotarebul 5 grZiv 

mavTulebs 1 boZebTan damakavSirebeli Seer-

TebiT, 5 grZiv mavTulebze mierTebul dax-

vevis SesaZleblobis mqone moqnil 6 damcav 

zedapirs,M am 6 zedapiris daxveuli mdgoma-

reobis 7 fiqsatorebs da mis qveda nawibu-

rebze gaSlis aRmZvrel 8 kidur elementebs 

Reroebis an calmxrivad daxSuli wyliT 

Semvsebi milebis saxiT, moqnili zedapiris 

8 kiduri elementebis boloebze Camosac-

meli budeebis mqone 9 mabrun saxelurebs 

moqnili zedapiris dasaxvevad. mowyobilo-

bis gasaSlelad saWiro drois Sesamcireb-

lad 2 mcenareebis mavne zemoqmedebisagan me-

tad dasacavad, moqnili 6 damcavi zedapiris 

daxveuli mdgomareobis 7 fiqsatorebi war-

moadgens ganapira dgarebze damagrebuli ki-

duri Reroebis saxiT Sesrulebuli 8 ele-

mentebisaTvis maTi boloebidan xeliT gada-

saxsnel kavebs an wyliT Semvsebi kiduri 
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milebis saxiTYSesrulebuli elementebisaT-

vis maTi wonisagan gadasaxsnel drekad ka-

vebs. ganapira 1 dgarebze damagrebuli kidu-

ri Reroebis saxiT Sesrulebuli 8 elemen-

tebisaTvis maTi boloebidan xeliT gada-

saxsneli kavebi SeiZleba iyos Runvadi an 

drekadi masalisagan damzadebuli, xolo 

wyliT Semvsebi kiduri milebis saxiT Ses-

rulebuli 8 elementebisaTvis gankuTvnili 

7 fiqsatorebi unda iyos damzadebuli 

wyliT Sevsebuli milebis wonisagan gada-

Runvis SesaZleblobis mqone drekadi masa-

lisagan. 7 fiqsatorebis qveS 1 boZebis nawi-

lebSi dayenebulia 4 nayofis Semomwvdomi 

simrudis 10 ganivi mavTulebi, 6 damcavi ze-

dapiris gaSlisas maTze 8 kiduri elemente-

bis gadasagorad 4 nayofis dazianebis Tavi-

dan asacileblad, xolo qaris datvirTvaze 

mowyobilobis meti mdgradobis uzrunvel-

sayofad 1 boZebis qveda nawilebSi ganivad, 

calmxrivad an ormxrivad damagrebulia  

11 Rerovani sadgarebi gruntisken naRuni  

12 ubnebiT gaSlili damcavi zedapiris 8 ki-

duri elementebis Sesakaveblad (sur. 3).  

venaxis avtonomiuri setyvis sawinaaRmde-

go transformirebadi sistemis gaSlamde misi 

damcavi 6 zedapiri 8 kidur elementebze dax-

veul mdgomareobaSia (sur. 4, a). 8 kiduri 

elementebis boloebi Casmulia kavebis saxiT 

Sesrulebul 7 fiqsatorebSi (sur. 4, b).  

sistemis gaSla Semdegnairad xdeba: 6 dam-

cavi zedapiris ganapira dgarebze damagre-

buli Reroebis saxiT Sesrulebuli 8 ki-

duri elementebis boloebidan Runvadi/dre-

kadi kavebis _ 7 fiqsatorebis xeliT gadaxs-

niT an wylis mimwodebeli wyarodan wyliT 

Semvsebi kiduri milebis saxiT Sesrulebuli 

8 elementebis boloebidan drekadi 7 kavebis 

_ fiqsatorebis am elementebis wonisagan ga-

daxsniT xdeba 6 damcavi zedapiris gaSla. 6 

damcavi zedapiris gaSlisas 8 kiduri 

elementi Tavisi woniT eSveba qveviT da 4 

nayofis Semomwvdomi simrudis 10 ganiv 

mavTulebze gadagorvis Sedegad Camodis 4 

nayofis erTi an orive mxridan ise, rom ar 

exeba mas. damcavi zedapiris swrafad gaSlas 

xels uwyofsGmisi 8 kiduri elementebis 10 

ganiv mavTulebze gadagorva. amasTan, radgan 

6 damcavi zedapiris 8 kiduri  elementebi da 

Tavad 6 zedapiri iSleba 4 nayofis Semomwv-

domi 10 ganivi mavTulebis garSemo, isini ar 

azianeben nayofs. 6 damcavi zedapiris gaS-

lis bolo etapze misi 8 kiduri elementebi 

Cavardeba 11 Rerovani sadgarebis gruntisken 

naRun 12 ubnebSi rac Tavis mxvriv uzrun-

velyofs kiduri elementebis Sekavebas sety-

vis Tanmxlebi qaris datvirtvisas warmoqm-

nili rxevebis mimarT da amiT Tavidan aci-

lebs 6 damcavi zedapiris 8 kiduri elemen-

tebiT miyenebuli nayofis dazianebas da 6 

damcavi zedapiris nayofze mibjeniT setyviT 

miyenebul zarals (sur. 3).  

 
 

sur. 3. venaxis avtonomiuri setyvis sawinaaRmdego 

transformirebadi sistemiს zogadi xedi gaSlil 

mdgomareobaSi (moqnili zedapiris dasaxvevad 

gankuTvnili kiduri elementebis boloebze 

Camosacmeli mabruni saxeluriT) 
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a) 

 

b) 

sur. 4. mowyobiloba daxveuli moqnili zedapiriT (a) 

da fragmenti (b)  

sistemas Semdegnairad kecaven: 6 damcavi 

zedapiris 8 kidur elementebs aTavisufleben 

11 sadgarebis 12 naRuni ubnebidan. wyliT 

Semvsebi milebis saxiTYSesrulebul 8 kidur 

elementebs moxsnian wylis mimwodebeli wya-

rodan da daclian wlisgan. 6 damcavi zeda-

piris 8 kiduri elementebis boloebze Camo-

acvamen budeebis mqone 9 mabrun saxelurebs 

da 6 damcav zedapirs daaxveven 8 kidur ele-

mentebze. 6 damcavi zedapiris 8 kidur  ele-

mentebze daxvevis Semdeg xeliT gadaxsnian 

Runvad/drekad kavebs 7 fiqsatorebs, Casvamen 

8 kiduri elementebis boloebs da xels moa-

Soreben 7 kaveb-fiqsatorebs, ris meSveobiTac 

drekadobis ZaliT 7 kaveb-fiqsatorebi Semoe-

kvreba 8 kidur elementebs da daafiqsirebs 

mowyobilobis dakecil mdgomareobas (sur. 4). 

 

 

a) 
 

 

b) 

sur. 5. setyvis sawinaaRmdego sistemis  

sademonstracio funqciuri mowyobiloba  

akecil (a) da gaSlil (b) mdgomareobaSi  

 

statiaSi mocemuli konstruqciuli sqe-

mis mixedviT damzadda, aiwyo da saqarTve-

los vazisa da xexilis sargavi masalis 

warmoebis erovnuli centris poligonze, 

mcxeTis raionis sofel jiRauraSi, savele 

pirobebSi, 100 metri sigrZis venaxis rigebi-

saTvis gamoicada (rogorc montaJis, ise eq-

spluataciisas) setyvis sawinaaRmdego sis-

temis sademonstracio funqciuri mowyobi-

loba (sur. 5).  

rogorc zemoT aRvniSneT, venaxis avto-

nomiuri setyvis sawinaaRmdego transformi-

rebadi sistemis gaSla-dakecva xorcielde-
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ba grZivi moqnili Reros grexis principiT. 

venaxis rigis sigrZe meryeobs 80_140 metris 

farglebSi, amitom venaxis rigis gaswvriv 

moqnili Reros bolo, gaSlisa da daxvevis 

dros CamorCeba mxolod 1_1.5 bruniT. gaS-

lil mdgomareobaSi mowyobilobis grZivi 

Rero, Tavisi moqnilobidan gamomdinare, mih-

yveba reliefis profils.  

sazRvargareT arsebuli setyvisagan mce-

nareTa damcavi msagavsi konstruqciebisagan 

gansxvavebiT, sadac badis gaSla-dakecva 

yovel rigSi xdeba xeliT, grZivi moqnili 

Reroebis boloebze Camocmuli mabruni 

saxelurebis meSveobiT, rac moiTxovs did 

dros da bade mudmivad CamoSvebulia, Cveni 

mowyobilobis amoqmedeba SesaZlebelia av-

tomaturad, samarTavi pultidan, sxvadasxva 

principiT, maT Soris e.w. dominos princi-

piT, rogorc grZivi, ise ganivi mimarTule-

biT, rac setyvis dros minimumamde amcirebs 

damcavi badis CamoSvebis xangrZlivobas. 

 

daskvna 

damuSavda axali konstruqciuli sqema, 

romelic ganekuTvneba mcenareTa setyvisagan 

damcav mowyobilobebs da misi gamoyeneba 

SeiZleba nargavebis, magaliTad vazis sety-

visagan dasacavad, agreTve msubuqi saTbure-

bis mosawyobad.  

es konstruqcia saSualebas iZleva, siste-

mis gaSlisaTvis saWiro drois SemcirebiT 

mcenareebi metad iyos daculi mavne zemoqme-

debisagan da damcavi zedapiris kiduri Rero-

ebis rxevis SemcirebiT, Semcirdes mcenarisa 

da nayofis dazianebiT miyenebuli zarali.  

rogorc gamokvlevebidan Cans, gadaxurvis 

pirvel wels Tu yurZnis mosavali izrdeba 

saSualod 14_17%-iT, gadaxurvis eqspluata-

ciis 4_5 wlis Semdeg es maCvenebeli aRwevs 

20_25%-s. ar aris gamoricxuli, rom venaxis 

setyvis sawinaaRmdego gadaxurvis ufro 

xangrZlivi eqspluataciisas gamovlindes 

setyvisgan venaxis pasiuri dacvis meTodis 

ara marto raodenobrivi, aramed axali 

xarisxobrivi aspeqtebi.  

setyvisagan damcav sistemas aqvs didi 

ekonomikuri efeqti, kerZod: Cven veyrdnobiT 

im daskvnebs, rac ucxoeli da qarTveli 

specialistebis mier, agreTve warmodgenili 

konstruqciis savele pirobebSi gamocdis 

Sedegad aris gakeTebuli. arsebul kvleveb-

ze dayrdnobiT ki Tu gaviTvaliswinebT, 

rom 1 heqtarze uamindobisgan yovelwliu-

rad saSualod yurZnis mosavlis 40% nad-

gurdeba, xolo badeebis gamoyenebis SemTx-

vevaSi mosavlianoba matulobs saSualod 

15%-iT, martivi maTematikuri gamoTvlebiT 

(Tu CavTvliT, rom yurZnis Rirebuleba 

saSualod aris 1 lari) vRebulobT, rom Tu 

1 heqtarze modis n kg yurZeni, damatebiTi 

Semosavali yovelwliurad iqneba (0.55×n) 

lari anu mxolod damatebiTi SemosavliT 

fermeri SeZlebs gadaxdili Tanxa amoiRos 

7_8 wlis ganmavlobaSi. es periodi sagrZ-

noblad Semcirdeba, Tu yurZnis Rirebule-

bis nacvlad aviRebT Rvinis Rirebulebas, 

e.i. fermeri Tavisi Semosavlis Semcirebis 

gareSe dafaravs gaweul xarjebs 7_8 weli-

wadSi da momdevno wlebis ganmavlobaSi mi-

si ZiriTadi Semosavali gaizrdeba miRebu-

li damatebiTi SemosavliT. 

warmodgenili konstruqciis ganxorcie-

lebis Sedegad saqarTvelos eqneba saSuale-

ba adgilobriv da saerTaSoriso bazarze 

SemkveTs miawodos setyvis, qaris, mzis in-

tensiuri dasxivebisa da sicivisagan mcena-

reTa dacvis axali, swrafad gasaSleli 

konstruqcia.  
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ABSTRACT. The article considers the agricultural protection plan that can be used to protect plants, for example 
vines from hail, as well as arrangement of simple greenhouses. Demonstrative functional device of anti-hail system 
was manufactured, assembled and tested in the field condition by the design presented this work. The proposed 
structure with less time needed for unfolding devices, makes it possible to protect the plant against adverse 
conditions and reduce the loss of plants and fruits by reducing the intensity of branch vibrations. 
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АННОТАЦИЯ. Рассмотрена защитная система сельскохозяйственных растений, которая может быть приме-
нена для защиты насаждений, например, лозы, от града, а также для устройства легких парников. По 
конструктивной схеме, представленной в работе, изготовлено, собрано и в полевых условиях испытано 
демонстрационно-функциональное устройство противоградовой системы. Представленная конструкция с 
уменьшением времени на раскрытие устройства дает больше возможностей защитить растения от небла-
гоприятных воздействий, а также с уменьшением колебаний крайних стержней защитной поверхности снизить 
нанесенные убытки от повреждений растений и плодов.  

 

КЛЮЧЕВЫЕ СЛОВА: виноградник; конструкция; противоградовая трансформируемая система; устройство.  
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anotacia: cobilia, rom ekipaJis moZrao-

bas Tan axlavs sivrciTi rxeviTi procese-

bi, romelTagan dominirebuli mniSvneloba 

aqvs vertikalur mdgenlebs, Tumca ganiv da 

brunviT rxevebs SeuZlia aseve mniSvnelo-

vani gavlenis moxdena masebs Soris dinami-

kuri datvirTvebis ganawilebaze. ekipaJis 

dinamikuri datvirTvebis Camketi rgolebia 

Tval-relsis wyvili da amZravis wyvil 

TvalTan damakavSirebeli kbilana gadacema, 

romelTa Soris dinamikuri datvirTva da 

xaxunis Zala ganapirobebs sistemis xangamZ-

leobas da normalur funqcionirebas. 

problemis gamosakvlevad sistemuri mid-

gomis safuZvelze damuSavebulia elmavlis 

sivrciTi rxevis dinamikuri modeli da mi-

Rebulia sinusoiduri aRgznebiT gamowveuli 

sivrciTi rxevis gantolebebi. Catarebulia 

ricxviTi eqsperimentebi elmavlis Semadge-

nel masebs Soris dinamikuri datvirTvebis 

gansazRvris mizniT masebis da drekadi Za-

lebis sxvadasxva mniSvnelobebisaTvis. 

 

sakvanZo sityvebi: dauresorebeli masis 

Semcireba; dinamikuri elmavlis rxevebi; ma-

Tematikuri modeli; modelireba; sistemuri 

midgoma; wyvilTvali-relsi.  
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Sesavali 

cnobilia [2, 5], rom rxevis Sedegad gan-

viTarebuli dinamikuri datvirTva mniSvne-

lovan gavlenas axdens elmavlis muSaobaze 

da iwvevs misi moZravi nawilebis intensiur 

cveTas da mwyobridan naadrev gamosvlas. 

elmavlis arsebul dinamikur da maTe-

matikur modelebSi [2, 5], sadac aRwerilia 

rxeviTi procesebi, srulad ar aris moce-

muli masebis inerciuli urTierTqmedeba, 

rac dazianebis mTavari wyaroa; naSromSi 

ganxilulia amZravi wyvilTvlis kbilana 

gadacemaSi kbilebis urTierTqmedeba el-

mavlis danarCen masebTan urTierTkavSirSi 

iseve, rogorc wyvilTvlis inerciuli 

zemoqmedeba liandagze. 

aRniSnulidan gamomdinare, wyvilTvlis 

moZraoba ganxilulia fardobiTad rogorc 

liandagis, ise amZravis mimarT; amasTan, 

garda drekadi Zalebisa, TiToeuli maT-

ganis rxevis formirebas ganapirobebs am 

masebis inerciuli urTierTqmedebac.  

  

ZiriTadi nawili 

elmavlis dinamikuri sivrciTi modeli 

gamosaxulia pirvel suraTze romelSic 

CarTulia m6 amZravi kbilanuri gadacemiT; 

brunviTi moZraobebi gamosaxulia eileris 

kuTxeebiT (sur. 1, b).  

masebs Soris drekadi kavSiri gaTvalis-

winebulia k1, k2, k3, k4, k5, k6 sixistis drekadi 

elementebiT, aseve, inerciuli urTierTq-

medeba wyvilTvalsa da relss da amZravis 

da wyvilTvlis kbilanebs Soris _ Sesaba-

misi inerciuli wevrebiT. 

 sivrciTi rxeviTi moZraobis gantolebe-

bis miRebisas gamoyenebulia sistemuri mid-

gomis meTodi [1]. 

 wyvilTvlis moZraoba relsisa da amZra-

vis mimarT ganixileba rogorc fardobiTi 

moZraoba, xolo TviTon relsis da amZravis 

moZraobebi _ rogorc gadataniTi. aseTi 

midgomiT gantolebebSi drekad da winaaRm-

degobis ZalebTan erTad aisaxeba inerciu-

li urTierTqmedebebi kbilanebs Soris da 

wyvilTvalsa da relss Soris. 

gantolebebis miRebis Tanamimdevrobis 

sailustraciod ganvixiloT elmavlis erT-

erTi rgolis _ wyvilTvlis sivrciTi rxe-

viTi moZraoba (elmavlis danarCeni mase-

bisTvis miiReba Sesabamisi analogiuri ga-

mosaxulebebi). 

m3 wyvilTvlis (sur. 1,2) m2 relsis mi-

marT rxeviTi moZraobis dros misi Tavi-

sufali Ci wertilis (sur. 2) sivrceSi 

moZraobis absoluturi siCqaris veqtorul 

 

 
 

sur. 1. elmavlis dinamikuri modeli:  

a) saerTo sqema, 

b) brunviTi moZraobis eileris kuTxeebi 

 

gamosaxulebas eqneba Semdegi saxe: 

 C i O O i O O iV V R V r     
1 2 2 3 3 3 3 ,  (1)

 

sadac V01 relsis simZimis centris wrfivi 

siCqarea, V02 _ wyvilTvlis simZimis centris 
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wrfivi siCqare, O2 da O3 _ relsisa da 

wyvilTvlis brunviTi moZraobis siCqareebi; 

r3i da R3i – radius-veqtorebi, Sesabamisad, 

wyvilTvlis Tavisufali wertilis saku-

Tari da relsis kordinatTa sistemis mi-

marT (sur. 2).  

 wyvilTvlis kinetikuri energiis gamo-

saxulebas eqneba saxe: 

 

 

n
Ci

i
i

V
T M 

2 2

3 3
2

 

n

i O O i O O i

i

M V ( O O r ) V r          
3

2

3 2 2 2 3 3 3 3 3
1

2
, (2) 

 

sadac O2O3 + r3i = R3i (sur. 2).  

 

 

 

sur. 2. wyvilTvlis moZraoba 

relsis mimarT 

 

kinetikuri energiis analizuri gamosaxu-

lebebis misaRebad xdeba (2) gamosaxulebis 

gaSla romelime masasTan dakavSirebul 

(mag. relsis) koordinatTa RerZebze mimmar-

Tveli kosinusebis saSualebiT, romlebic, 

Tavis mxriv, iSleba eileris kuTxeebad 

(sur. 1, b) sxvadasxva miaxloebiT rxevebis 

sidideze damokidebulebiT [1].  

yvela masis kinetikuri energiis gaSliT 

erT romelime koordinatTa sistemis Rer-

Zebze da maTi jamis mimarT lagranJis gan-

tolebis gamoyenebiT miiReba elmavlis, ro-

gorc erTi mTliani sistemis: „Spali _ 

relsi _ wyvilTvali _ urika _ Zara _ amZ-

ravi“, drekadi, inerciuli da winaRmdegobis 

ZalebiT urTierTdakavSirebuli, sivrceSi 

rxeviTi moZraobis diferencialur ganto-

lebaTa sistema. 

gansaxilveli SemTxvevisTvis lagranJis 

gantolebas eqneba saxe: 

 

  
Φ

iq. .
i

ii

d T U
( ) Q

dt q
q q

  
  
 

,  (3) 

 

sadac T da U U masebis kinetikuri da 

potenciuri energiebis jamebia: 

  j
j

T T ,



6

1

 

j
j

U U ,



6

1

 

j = 1 ÷ 6,  (4) 

xolo qi miiRebs masebis sivrceSi moZraobis 

(rxevis) koordinatebis mniSvnelobebs  

qi = x1, y1, z1, x6, y6, z6,  

rxeviTi moZraobisas winaaRmdegobis Za-

lebi Cveulebriv miiReba moZraobis siCqaris 

proporciulad; aseT SemTxvevaSi disipaci-

ur funqcias eqneba saxe: 

Ф = Ф(
.

iq ) 

da (3) gantolebaSi TiToeuli masisTvis 

SeiZleba Sevides Semdegi saxiT: 

 

  
.

ih ( q )  
6

2
1

1

1

2
,  (5)  

sadac qi, magaliTad, pirveli masisTvis mi-

iRebs x1, y1, z1, � mniSvnelobebs. am fun-

qciis kerZo warmoebulebi siCqareebiT mogv-

cems winaaRmdegobis Zalebis komponentebs. 

winaaRmdegobis hi koeficientebs gansazRv-

raven an eqsperimentulad, an drekadi ele-

mentebis masebTan mimagrebis wertilebis ko-

ordinatebis mixedviT [3]. 
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elmavlis rxeviTi moZraobis gamomwvevi 

gare Zalebi SeiZleba aRmocendnen Tvlis an 

relsis dazianebebis Sedegad, romelTac 

eqneba garkveuli sixSiris perioduli ze-

moqmedeba elmavlis moZraobis siCqareze da-

mokidebulebiT. rxevebis wyaro aseve SeiZ-

leba iyos Zravadan wyvilTvalze kbilanur 

gadacemaSi arsebuli darRvevebi. orive Sem-

TxvevaSi aRmgznebi Zala uSualod zemoqme-

debs wyvilTvalze da, amitom, es Zala 

wyvilTvlis rxevis gantolebaSi Seva ro-

gorc aRmgznebi Zala.  

kinetikuri energiis gaSla koordinatTa 

RerZebze ganxorcieldeba mimmarTveli kosi-

nusebis saSualebiT [1, 3], sadac sinusebis 

da kosinusebis daSla krilov-eileris kuT-

xeebiT xdeba wrfivi an arawrfivi miaxloe-

biT rxevebis sididesa da moTxovnil sizus-

teze damokidebulebiT. Tu Semovifargle-

biT rxevebiT, romlis drosac ,  ,  kuT-

xeebi ar aRemateba ± 300-s, maSin SeiZleba 

SemovifargloT eileris kuTxeebis trigo-

nometriuli funqciebis xarisxobriv rige-

bad daSlis pirveli ori wevriT [3], e. i. 

sin / ; cos /     2 26 1 2  da a.S. am SemT-

xvevaSi, moZraobis gantolebebSi ZiriTad 

wevrebTan erTad, romlebic Seicavs ,  ,  

koordinatebs, rCeba me-2 ( , , ,   2 2 22 2 2  

da a. S.) da me-3 ( , , , , ,      3 3 3 2 26 6 6  

da a. S. ) rigis wevrebi da aRniSnuli sidi-

deebis pirveli da me-2 warmoebulebi dro-

iT. aseTi gziT miiReba mcire arawrfivobis 

e.w. kvaziwrfivi gantolebebi, romelTa ana-

lizi da modelireba Tanamedrove kompi-

uteruli saSualebebiT ar aris rTuli. 

kinetikuri, potenciuri da disipaciuri 

funqciebis CasmiT lagranJis gantolebaSi 

(3), miiReba Sesabamisi arawrfiv gantole-

baTa sistema.  

aRniSnuli sistemuri midgoma elmavlis 

masebis sivrciTi urTierTdakavSirebuli 

moZraobis diferencialur gantolebaTa 

sistemis miRebis SesaZleblobas iZleva; 

moZraobis gantolebebi urTierTdakavSire-

buli iqneba inerciuli, winaaRmdegobis da 

drekadi Zalebis sxvadasxva xarisxis 

namravlebis saxiT. Aarawrfivobis (namrav-

lebis) umaRlesi xarisxi ganisazRvreba sis-

temaSi (Cvens SemTxvevaSi elmavalSi) rxe-

viTi procesebis sidideze damokidebulebiT. 

moZraobis diferencialur gantolebaTa 

sistema SeiZleba gamovsaxoT veqtoruli 

saxiT, Semdegnairad: 

 
n.. .. .. . . . .

i i j j jj j i j i j
i , j

m q m f ( q , q q , q q ,q q q )


 
1

 

 
i i

n n. .

q j q i i ji i
i , j i , j

c f ( q , q q ) k f ( q , q q ) Q( t )
 

  
1 1

,  (6) 

sadac im , jm  aris masebi da inerciis 

momentebi wrfiv da brunviT moZraobaze 

damokidebulebiT; 

n .. .. . . . .

j j jj j i j i j
i , j

m f ( q , q q , q q ,q q q )



1

 _ inerciuli 

Zalebis jami;  

i

n . .

q ji i
i , j

c f ( q , q q )



1

 _ winaaRmdegobis Zalebis 

jami;  

i

n

q i i j
i , j

k f ( q , q q )



1

 _ drekadi Zalebis jami;  

iQ ( t )  _ relsidan gadacemuli Zalebi; 

eqvsmasiani sistemisTvis i, j  =1 ÷ 36, f  funq-

ciis niSania.  

Cven ganvixileT masebis (sur. 1) mxolod 

vertikaluri (rogorc dominirebadi) rxeve-

bis gawrfivebuli (7) gantolebebi da vaCven-

eT amoxnis zogierTi Sedegi (sur. 4, 5). me-2, 

me-3 da me-6 gantolebebSi, garda drekadi Za-

lebisa, monawileobs urTierTSexebaSi myo-

fi ݉ଶ, ݉ଷ	da ݉଺ masebis inerciuli Zalebic; 
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  (7) 

 

F (t) aris relsidan wyvilTvalze gadace-

muli perioduli xasiaTis Zala, romlis ga-

mosaxva miaxloebiT SesaZlebelia sinuso-

iduri funqciis saSualebiT 

  

  F (t) = A sin t,��  (8) 

  

sadac A Zalis amplituduri mniSvnelobaa,  

_ elmavlis siCqareze damokidebuli aRmg-

znebi Zalis sixSire. 

 runge-kutas ricxviTi meTodis gamoyene-

biT [4], (7) maTematikuri modelis safuZvel-

ze Catarda ricxviTi eqsperimentebi el-

mavlis drekadi elementebis, winaaRmdegobis 

Zalebisa da masebis [5], [6] sxvadasxva mniSv-

nelobisTvis; aRmgznebi Zalis sixSire ga-

viangariSeT elmavlis siCqaris (100 km/sT) 

da Tvlis diametris (1 m) mixedviT, rac erT 

brunze erTi biZgis SemTxvevaSi iZleva  = 

8,7 hc rxevis sixSires. 

 am etapze kvlevis mTavari mizani iyo amZ-

ravis nawilobrivi daresorebis ( k6 drekadi 

da 3 xisti damagrebebiT) da mTliani dare-

sorebis (mxolod k6 drekadi damagrebiT) gav-

lenis gamokvleva relsi-Tvlis dinamikur 

datvirTvebze (nax. 3). pirvel SemTxvevaSi amZ-

ravi nawilobriv xistadaa mierTebuli 

wyvilTvalTan da zrdis mis masas; me-2 Sem-

TxvevaSi igi mxolod drekadi elementebiTaa 

mierTebuli urikasTan da, Sesabamisad, Sem-

cirebulia wyvilTvlis masa da inerciuli 

zemoqmedeba relsze.  

 

sur. 3. m6 amZravi nawilobrivi  

daresorebiT 

 

qvemoT, suraTebze mocemulia (7) gantole-

baTa sistemis zogierTi amonaxsnis oscilo-

gramebi: me-4 sur-ze naCvenebia wyvilTvlis 

vertikaluri rxevis ( z3 , z3 , z3 ) oscilogramebi 

_ sakuTari rxevisa (≈ 1, 2 hc) da relsis ze-

moqmedebiT gamowveuli rxevis (≈ 8,7 hc); me-5 

sur-ze naCvenebia wyvilTvlis inerciuli 

Zalis cvlilebis oscilogramebi daureso-

rebeli (2000 kg) da daresorebuli (700 kg) 

amZraviT (rxevis CaxSobiT). rogorc Cans, 

daresorebiT mniSvnelovnad mcirdeba dina-

mikuri datvirTvebi. 
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sur. 4. wyvilTvlis vertikaluri rxevis 

oscilogramebi masze relsis inerciuli 

zemoqmedebisas: z3  _ gadaadgileba, 

z3 _ siCqare, z3 _ aCqareba 

 

 
 

sur. 5. Tvlis inerciuli Zalebi  

daresorebuli ZravaTi da  

daresorebis gareSe 

 

daskvna 

1. warmodgenili meTodi da elmavlis ma-

sebis rxeviTi moZraobebis (6) gantolebaTa 

sistema SesaZleblobas iZleva maTematikuri 

modelirebis saSualebiT gamovikvlioT mase-

bis urTierTqmedebis dinamikuri procesebi 

elmavlis masebis da sxva fizikuri para-

metrebis cvlilebis pirobebSi;  

2. ganzogadebuli maTematikuri modelis 

konkretuli SemTxvevisTvis, maTematikuri 

modelirebiT vaCveneT, rom amZravis sruli 

daresorebiT mniSvnelovnad mcirdeba di-

namikuri datvirTva wyvilTvalze; 

3. sistemuri midgomis safuZvelze damu-

Savebuli ekipaJis rxeviTi procesis ganzo-

gadebuli maTematikuri modelis gamoyeneba 

SesaZlebelia sarkinigzo Semadgenlobis ro-

gorc calkeuli masebis, ise rTuli sis-

temebis (elmavali, vagoni) dinamikuri pro-

cesebis kvlevisaTvis.  
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ABSTRACT. It is known, that movement of the equipage is accompanied by the spatial vibratory processes amongst 
which vertical components are dominant, although lateral and rotary vibrations may have also a significant influence 
on distribution of dynamical loads between the masses. The closing links of the locomotive dynamical loads are the 
wheel-rail pair and gear train connecting the drive and wheel-set. The dynamical loads and friction forces between 
them predetermine durability and normal functioning of the system. 

For studying the problem a dynamical model of the locomotive spatial vibrations is elaborated and equations of 
the spatial vibrations caused by the sinusoidal excitation are obtained. The numerical experiments are carried out for 
the purpose of determining dynamical loads between the locomotive component masses for various values of the 
masses and elastic links. 

Oscillographs of the dynamical loads of wheel set are presented for cases, when drive and wheel-set are 
connected with each other toughly and when drive is suspended on the springs. 
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KEY WORDS: decrease of spring mass; mathematical model; modeling; system approach; vibration of dynamical 

loads; wheel-rail pair.  
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АННОТАЦИЯ. Известно, что движению экипажа сопутствуют пространственные колебательные процессы, 
среди которых доминирующее значение принадлежит вертикальным составляющим, хотя поперечные и 
вращательные колебания также могут значительно влиять на распределение динамических нагрузок между 
массами. Блокирующее (замыкающее) звено динамической нагрузки экипажа представляет зубчатая передача, 
связанная с парной и приводной колесной парой колеса-рельса, между которыми динамические нагрузки и 
силы трения обусловливают долголвечное и нормальное функционирование системы.  

Для исследования проблемы на основе системного подхода разработана динамическая модель пространст-
венного колебания электровоза и получены уравнения пространственных колебаний, вызванных синусои-
дальным возбуждением.  

Проведены численные эксперименты с целью определения динамических нагрузок между составными 
массами электровоза для различных значений масс и упругих сил.  
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anotacia: statiaSi aRwerilia bazaltis 

boWkoebiT daarmaturebuli polimeruli 

kompoziciuri masalebis miRebis, maTgan 

sacdeli nimuSebis damzadebisa da gamocdis 

teqnologiebi. daarmaturebul plastikebSi 

gamoyenebuli matricebis analizis safuZ-

velze SerCeulia polieTeris matrica (Sem-

kvreli). gaWimvaze simtkicis gansazRvrisaT-

vis damzadebulia bazaltis boWkoTi daar-

maturebuli kompoziciuri masalis nimuSebi, 

risTvisac gamoyenebulia Termuli poli-

merizaciis meTodi. damzadebuli nimuSebis 

daarmaturebuli fenebis raodenoba iyo 

erTidan ocis CaTvliT.Mmocemuli nimuSebi 

gamoicada gaWimvaze zRvruli simtkicis 

dadgenis mizniT. miRebuli monacemebiT age-

bulia nimuSis daarmaturebis fenebis rao-

denobisa da gaWimvaze simtkicis zRvris da-

mokidebulebis grafiki. 

 

sakvanZo sityvebi: bazaltis boWko; da-

armatureba; kompoziti; polimerizacia; 

plastiki.  
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Sesavali 

manqanaTmSeneblobis calkeuli dargebis 

ganviTarebis process xSirad Tan sdevs nake-

Tobis masis Semcirebis amocanis gadawyvetis 

aucilebloba. bunebrivia, aRniSnuli moT-

xovna unda dakmayofildes masalis sakmarisi 

simtkicis SenarCunebis pirobebSi. yoveli, 

calke aRebuli masalisaTvis simtkicis gazr-

da uciloblad iwvevs masis zrdas da piri-

qiT. problema gansakuTrebiT aqtualuria 

aviaciasa da raketmSeneblobaSi, qaris ener-

getikaSi, maT Soris sportuli navebisa da 

sxva sportuli inventaris warmoebaSi. is-

toriulad, aRniSnuli dargebis ganviTareba 

sistematurad mimdinareobda masisa da sim-

tkicis Tanafardobis Semcirebis fonze. gar-

kveul etapze tradiciuli masalebis (li-

Toni, xe, plastmasebi) gamoyenebiT Sesabamisi 

konstruqciebis Seqmna SeuZlebeli gaxda da 

dadga axali masalebis Seqmnis aucilebloba.  

axali, kompoziciuri masalebis Seqmnis 

erT-erT ZiriTad meTodad rCeba Semadgeneli 

komponentebis kombinireba. am mosazrebis 

gaRrmavebis Sedegad Camoyalibda boWkovan - 

polimeruli kompoziciuri masalebis warmo-

ebis idea, rodesac erTi SexedviT SeuTav-

sebeli komponentebi qmnis monoliTur masas. 

es masalebi SesaZlebels xdis damzaddes 

liTonis simtkicisa da liTonze ramdenjer-

me msubuqi konstruqciebi. amasTan, teqnolo-

giuri procesis regulirebiT, calkeul pi-

robebSi, miiRweva masalebis iseTi Tvisebebi, 

rogoricaa antikoroziuloba, qimiuri mede-

goba, xangamZleoba, saimedooba da a.S. am-

Jamad meqanikis inJineriis ganviTarebis pers-

peqtivebi bevr SemTxvevaSi pirdapiraa dakav-

Sirebuli uaxlesi kompoziciuri masalebis 

teqnologiebis ganviTarebasTan.  

  

ZiriTadi nawili 

zogadad, boWkovani kompoziciuri masa-

lebis Semadgeneli komponentebia polime-

ruli fisebi, e.w. matricebi anu Semkvrelebi 

da sxvadasxva saxis boWkos bazaze Seqmnili 

daarmaturebis fenebi [1]. polimerizaciis da-

srulebis Semdeg miiReba maRali simtkicis 

mqone masalis nakeToba. am masalebma mogvca 

teqnikuri progresis dRevandeli donis Se-

satyvisi nakeTobis masisa da simtkicis yve-

laze xelsayreli SeTanwyobis miRwevis sa-

Sualeba. es imas niSnavs, rom boWkovani kom-

poziciuri masalisgan damzadebul nakeTo-

baSi, yvela tradiciul masalasTan Sedare-

biT, minimaluri masis pirobebSi, maqsima-

luri intensiurobiT SegviZlia mivaRwioT 

nakeTis sasurvel simtkices. am masalebis 

fizikur-meqanikur Tvisebebs mniSvnelovnad 

gansazRvravs daarmaturebis komponentebi. 

amJamad gamoiyeneba minis, azbestis, ara-

midis, boris, naxSirbadis, kevlaris da sxva 

boWkoebi. yvelaze mtkiced iTvleba naxSir-

badis boWko, romelic intensiurad gamoi-

yeneba raketmSeneblobaSi, samxedro aviamSe-

neblobaSi, kosmosur teqnologiebsa da 

sxva mravali, Zvirad Rirebuli nakeTobis 

dasamzadeblad [2]. 

kompoziciuri masalebis teqnologiebis 

ganviTarebis kvaldakval intensiurad mim-

dinareobs axali Semadgeneli komponentebis 

Zieba nakeTobebis saeqspluatacio Tvise-

bebis gaumjobesebisa da TviTRirebulebis 

Semcirebis mizniT. es gansakuTrebiT exeba 

daarmaturebis anu boWkovani masalebis teq-

nologiebs. am kvlevebis erT-erTi Sedegia 

vulkanuri warmoSobis bazaltis qvis 

boWkos efeqturi teqnologiis Seqmna. samu-

Saos mizania, arsebuli gamocdilebis safuZ-

velze, saqarTveloSi warmoebuli bazaltis 
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boWkos bazaze boWkovani polimeruli kom-

pozitebis da maTgan nakeTobaTa damzadebis 

sawarmoo teqnologiuri procesebis Seqmna. 

SemuSavebis stadiaSia qaris generatoris 

rotoris da maRali wnevis balonebis dam-

zadebis teqnologiuri procesebi bazaltis 

boWkoTi daarmaturebuli polimeruli kom-

poziciuri masalebis gamoyenebiT. aqedan ga-

momdinare, daisva xsenebuli kompoziciuri 

nimuSebis damzadebisa da eqsperimentebis 

gziT simtkiceze gamocdis amocana.  

kompoziciur masalebSi daarmaturebis 

elementebi SeerTebulia izotropuli, poli-

meruli an metaluri matriciT, romelic 

uzrunvelyofs masalis monoliTurobas, 

afiqsirebs ra nakeTis formas, xels uwyobs 

boWkoebis jgufur muSaobas da datvirTvas 

gadaanawilebs boWkoebis nawilis rRvevis 

procesSi. matricis tipi gansazRvravs nake-

Tobis (konstruqciis) damzadebis meTods 

(misi konfiguraciis gaTvaliswinebiT). amri-

gad, matrica unda akmayofilebdes moTxov-

nebis garkveul kompleqss, romlebic SesaZ-

lebelia daiyos saeqspluataciod da teqno-

logiurad. saeqspluatacio moTxovnebi gan-

sazRvravs matricis maxasiaTeblebis erTob-

liobas, romlebic uzrunvelyofen kompozi-

tis Sromisunarianobas konstruqciis eqsp-

luataciis procesSi.  

matricis buneba gansazRvravs kompozitis 

muSa temperaturas, axasiaTebs masalis fizi-

kur mdgradobas garemos zemoqmedebis mimarT, 

qimiur medegobas, nawilobriv Termofizi-

kur, eleqtrul da sxva Tvisebebs. matricis 

teqnologiuri maxasiaTeblebi gansazRvravs 

kompozitis da aseve misgan nakeTobis mi-

Rebis process. am procesebis arsi aris da-

armaturebis boWkoebis Tavsebadoba matri-

casTan da nakeTobis saboloo formireba. 

gansakuTrebiT farTo gavrceleba pova 

Termoreaqtiuli polimeruli matricebis 

bazaze miRebulma kompozitebma. am tipis 

Semkvrelebi iqmneba fisisa da katalizato-

rebisgan, romlebsac, Tavis mxriv, ori da-

niSnuleba aqvT da, Sesabamisad, ori saxisaa. 

esenia, iniciatorebi da aqtivatorebi. inici-

atorebi axdenen polimerizaciis procesis 

inicirebas anu dawyebas, xolo aqtivato-

rebis meSveobiT mimdinareobs procesis 

gaaqtiureba anu daCqareba. sawyis mdgomare-

obaSi Semkvreli aris blanti siTxe, rome-

lic normalur an maRal temperaturaze po-

limerizaciis Sedegad myardeba da garda-

iqmneba uxsnar da aradnobad matricad. 

kompoziciuri masalebisgan konstruqciebis 

an nakeTebis warmoebisaTvis farTod ga-

moiyeneba polieTeri, fenolformaldehidi, 

epoqsidi, siliciumorganuli, poliamidi da 

sxva Semkvrelebi.  

bazaltis boWko Tvisebebis gamo ipyrobs 

mecnierTa da inJinrebis gansakuTrebul 

yuradRebas. simtkiciT da xurebamedegobiT 

igi aRemateba minis boWkos, uvnebelia 

adamianis janmrTelobisTvis da 8-10-jer 

iafia naxSirbadis boWkoze. 

qaris rotoris dasamzadeblad gamoiye-

neba minis, naxSirbadis, aramidis boWkoebi. 

maRali wnevis balonebis dasamzadeblad sa-

avtomobilo transportSi, gamoiyeneba minis 

boWko, xolo raketmSeneblobaSi naxSirbadis 

da aramidis boWkoebi. imasTan dakavSirebiT, 

rom saqarTveloSi (q. rusTavi) iwarmoeba 

bazaltis boWko, Cven miznad davisaxeT ga-

moviyenoT igi qaris rotoris da maRali 

wnevis balonebis dasamzadeblad. Sesabami-

sad, aucilebeli gaxda aRniSnuli boWkos-

gan damzadebuli kompoziciuri masalis 

gaWimvaze simticis zRvris dadgena. 
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sarwmuno Sedegebis misaRebad sacdeli 

nimuSebis damzadeba mizanSewonili iyo ba-

zaltis boWkos qsovilis sxvadasxva raode-

nobis fenebis SewebebiT. sazogadod, boWko-

van-polimeruli kompoziciuri masalebis mi-

saRebad gamoiyeneba ori meTodi _ katali-

zatorebis CarTvis meTodi da katalizato-

risa da Termuli zemoqmedebis gamoyenebis 

meTodi. polimerizaciis procesis katali-

zatorebia e.w. iniciatorebi da damCqareb-

lebi, romelTagan pirveli axdens poli-

merizaciis procesis wamowyebas anu ini-

cirebas, xolo damCqareblebi aregulireben 

am procesis mimdinareobis temps. kvlevebis 

Sedegad dadgenilia, rom polieTerTan 

wyvilSi iniciatorad saukeTesoa eTilme-

Tilketonis zeJangi, xolo damCqareblad _ 

kobaltis naftenati [1]. polimeruli kom-

pozitis miReba SesaZlebelia aseve mxolod 

iniciatoris gamoyenebiT, Tu masze Ter-

mulad vimoqmedebT. es ukanaskneli iZleva 

mza masalaSi ufro stabiluri fizikur-

meqanikuri Tvisebebis miRwevis saSualebas. 

eqsperimentuli monacemebis sandoobis ga-

sazrdelad maqsimalurad miaxloebuli Tvi-

sebebis matarebeli sacdeli nimuSebis misa-

Rebad, maT dasamzadeblad gamoyenebuli iyo 

Termuli polimerizacia [3]. 

eqsperimentebis marTlzomierad Casatareb-

lad saWiro iyo boWkos qsovilis gansx-

vavebuli raodenobis fenebis mqone nimuSebi. 

Sesabamisad, damzadda nimuSebi [4] fenebis 

raodenobiT 1-dan 20-mde. bazaltis boWkos 

marTkuTxa formis naWrebi winaswar iJRin-

Teboda Txevadi polieTeriT, romelSic teq-

nologiuri doziT (0,1_0,2%) gazavebuli iyo 

iniciatori _ eTilmeTilketonis zeJangi. gaJ-

RenTili naWrebi Sesabamisi raodenobiT efi-

neboda erTmaneTs da iwnexeboda garkveuli 

ZaliT. Semdgom miRebuli namzadebi Tavs-

deboda eleqtroRumelSi, sadac maT axureb-

dnen 100_120C-mde sruli polimerizaciisaT-

vis sakmarisi drois ganmavlobaSi. miRebuli 

namzadebis meqanikuri damuSavebis Sedegad 

damzadda stendze gamosacdeli specialuri 

formis nimuSebi (sur. 1). nimuSebis gaWimvaze 

gamocda moxda stu-is masalaTa gamZleobis 

departamentSi arsebul universalur wnexze 

mod. WA_100, moqmedi maqsimaluri 100 t Za-

liT. eqsperimenti iTvaliswinebda TiToeuli 

nimuSis gaWimvas srul gawyvetamde (sur. 2). 

paralelurad, samarTav pultze fiqsir-

deboda wnexis mier ganviTarebuli Zalis 

mniSvnelobebi. 

  
sur. 1. sagamocdo nimuSebi 

  
 

 
 

sur. 2. nimuSis gamocda 

 universalur wnexze 
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magaliTisTvis cxrilSi moyvanilia ba-

zaltis boWkos qsoviliT daarmaturebul 

polimeruli kompoziciuri masalis gaWim-

vaze gamosacdeli nimuSebis parametrebi da 

gamocdebis Sedegebi. sul damzadda 20 ni-

muSi, romelTa fenebis raodenoba iyo 1-dan 

20-is CaTvliT.  

Catarebulma eqsperimentebma saSualeba 

mogvca dagvedgina mocemuli kompoziciuri 

masalis gaWimvaze simtkicis zRvris mniSv-

nelobebi Semadgeneli fenebis sxvadasxva 

raodenobisaTvis. 

me-3 sur-ze mocemulia bazaltis boWkos 

polimeruli kompozitis zRvruli gamWimavi 

Zalis mniSvnelobebis cvlilebis grafiki 

sacdeli nimuSebis damzadebisas gamoyene-

buli boWkos qsovilis fenebis raodenobaze 

damokidebulebiT. miRebul monacemebs ga-

damwyveti mniSvneloba aqvs bazaltis boW-

koebiT daarmaturebul polimeruli kompo-

ziciuri masalebis nakeTobebis damzadebis 

teqnologiebisaTvis rogorc gamoyenebiTi, 

ise ekonomikuri TvalsazrisiT. 

 

 

fenebis 

raodenoba 

nimuSis 

sisqe  

H, mm 

nimuSis 

sigane  

B,mm 

nimuSis 

kveTi  

F, mm 

mrRvevi 

Zala,  

kg 

xvedriTi 

winaRoba,  

kg/mm2 

Semkvreli 

fenis sisqe, 

mm 

# 1 0,65 18,5 12,025 70 5,8 0,3 

# 5 2,4 18,0 43,2 400 8,57 0,17 

# 10 4,75 18,0 85,5 920 10,76 0,125 

# 15 6,6 18,5 122,1 1730 14,17 0,07 

# 20 8,5 18,0 153,0 2237 14,62 0,07 

 
 

  
               1                              5                  10                  15                                 20 

 

sur. 3. zRvruli gamWimavi Zalis damokidebuleba (kg ordinataze)  

kompozitis fenebis raodenobaze 

0
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მრღვევი ძალების მნიშვნელობებიkg, 
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daskvna 

samuSaoebi amJamad mimdinareobs sami gans-

xvavebuli diametris _ DD=4m, D=6,5m da D=8,5m, 

qaris rotoris damzadebis teqnologiaze. 

aseTi rotorebiT, rogorc wesi, aRiWurveba 

qaris generatorebi, romelTa simZlavreebia, 

Sesabamisad, N=2500vt, N=5000vt da N=10000vt. 

statiaSi warmodgenili eqsperimentebis 

Sedegebi safuZvlad daedeba qaris genera-

toris rotoris daproeqtebis da damza-

debis teqnologiur procesebs. miRebuli 

monacemebi, rotoris frTaze qaris nakadiT 

gamowveuli datvirTvis gaTvaliswinebiT, 

misi damzadebisas qsovilis masalis fenaTa 

sakmarisi raodenobis dadgenis saSualebas 

mogvcems. ekonomikur maCveneblebTan erTad 

ganisazRvreba rotoris frTis masac, ro-

gorc qaris generatoris parametrebis opti-

mizaciis erT-erTi ZiriTadi maCvenebeli.  
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in reinforced plastics. For determination of stretching strength, basalt fiber reinforced composite material woven 
pattern samples are made, for which thermal polymerization method is used. The samples were tested in order to 
determine the stretching of the marginal strength. Number of samples reinforcing layers and stretching strength limit 
dependence diagram is built on the basis of obtained data. 
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KEY WORDS: Basalt fiber; composite; reinforcement; polymerization. 

 
 
 

UDC 541.6  

SCOPUS CODE  2210 

 
ИСПЫТАНИЕ НА ПРОЧНОСТЬ ВОЛОКОННО‐ПОЛИМЕРНОГО КОМПОЗИТА  

НА ОСНОВЕ БАЗАЛЬТОВОГО ВОЛОКНА 

 
Швангирадзе М.Г. Департамент производственных технологий инженерии механики, Грузинский 

технический университет, Грузия, 0175, Тбилиси, ул. М. Костава, 68а  
E-mail: shvango@gmail.com 

Геркеули Т.З. Департамент инженерной графики и технической механики, Грузинский технический 
университет, Грузия, 0175, Тбилиси, ул. М. Костава, 68а  
E-mail: tgerkeuli@gmail.com 

Буцхрикидзе Д.С.  Департамент производственных технологий инженерии механики, Грузинский 
технический университет, Грузия, 0175, Тбилиси, ул. М. Костава, 68а  
E-mail: d.butskhrikidze@gtu.ge 

 
 
Рецензенты: 

Т. Чхаидзе, профессор Департмента инженерной графики и технической механики, факультета транспорта и 
машиностроения ГТУ 

E-mail: tengizchkhraidze@mail.ru 

Г. Хвичия, профессор Департамента производственно-технологических машин и мехатроники, факультета 
транспорта и машиностроения ГТУ 

E-mail: givi1949@mail.ru 

 

АННОТАЦИЯ.  Приводится описание технологий получения полимерного композиционного материала, 
армированного базальтовым волокном, изготовления из него опытных образцов и методологии испытаний. На 
основании анализа матриц, применяемых в армированных пластиках, подобрана полиэфирная матрица. Для 
определения прочности на растяжение изготовлены образцы композиционного материала, армированного 
полотном из базальтовой нити. Использован метод термической полимеризации. Изготовлены разные 
образцы с количеством армирующего слоя от одного до двадцати. С целью установления предельной 
прочности проведены испытания на растяжение. После обработки полученных данных построены графики 
зависимости предельной прочности на растяжение от количества армирующего слоя.  

 

КЛЮЧЕВЫЕ СЛОВА: армирование; базальтовое волокно; композит; полимеризация. 
 



inJineria – ENGINEERING  – ИНЖЕНЕРИЯ

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#2 (500), 2016  126  www.gtu.ge 

UDC 62‐251:62‐784.1 uak  

SCOPUS CODE 2210 
 

qaris generatoris rotoris frTis simtkicis gansazRvra 

 

 

m. SvangiraZe meqanikis inJineriis sawarmoo teqnologiebis departamenti, sa-
qarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi, 

m. kostavas 68a 

E-mail: shvango@gmail.com 

v. SilakaZe meqanikis inJineriis sawarmoo teqnologiebis departamenti, sa-
qarTvelos teqnikuri universiteti, saqarTvelo, 0175, Tbilisi, 

m. kostavas 68a 

E-mail: vshilakadze@mail.ru 
 

 

recenzentebi: 

v. qiria, stu-is satransporto da manqanaTmSeneblobis fakultetis sawarmoo teqnolo-

giuri manqanebisa da meqatronikis departamentis profesori 

E-mail: v.qiria@gtu.ge 

T. CxaiZe, stu-is satransporto da manqanaTmSeneblobis fakultetis sainJinro grafikisa 

da teqnikuri meqnikis departamentis profesori 

E-mail: tengizchkhaidze@mail.ru 
 

 

 
anotacia: statiaSi mocemulia kompozi-

ciuri masalisgan damzadebuli qaris gene-

ratoris frTis simtkiceze gaangariSebis 

meTodika. frTebi, masis Semcirebis mizniT, 

umravles SemTxvevaSi mzaddeba Rru kons-

truqciis. aseT anu garsuli formis frTeb-

ze qaris nakadis zemoqmedebiT gamowveuli 

mRunavi Zabva wina zedapirze qmnis gamWimav, 

xolo ukana zedapirze _ mkumSav Zabvas. yve-

laze saSiSi kveTi rRvevis maqsimaluri al-

baTobiT, aris frTis ZirTan arsebuli are, 

sadac wina zedapirze ganviTarebuli gamWi-

mavi Zabva maqsimaluri mniSvnelobisaa. gaan-

gariSebulia gamWimavi Zabva qaris sawyisi _ 

2m/wm, nominaluri _ 10 m/wm da zRvruli _ 45 

m/wm siCqareebisaTvis. frTis simtkiceze ga-

angariSebis SemuSavebuli meTodika, bazal-

tis boWkos kompoziciuri masalis gamoc-

diT miRebuli Sedegebis gamoyenebiT, saSua-

lebas gvaZlevs winaswar, damzadebamde ganv-

sazRvroT frTis mniSvnelovani parametrebi.  

 

sakvanZo sityvebi: boWko; garsi; kom-

poziti; rotori; simtkice.  

 
 

Sesavali 

teqnikuri progresi, erTi mxriv iwvevs 

axali masalebis warmoebis aucileblobas 

da meore mxriv TviTon mniSvnelovnad aris 

ganpirobebuli axali masalebis miRebis 

teqnologiuri procesebis warmatebiT. Ta-

namedrove pirobebSi meqanikis inJineriis 

ganviTareba sul ufro mWidrod ukavSir-

deba kompleqsuri Tvisebebis matarebeli ma-
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salebis teqnologiebs, vinaidan sistematu-

rad farTovdeba masalebis Tvisebebisadmi 

wayenebuli moTxovnebi. 

cnobilia, rom ekologiuri problemebis 

gadawyvetis yvelaze efeqturi gza aris 

alternatiuli energiis wyaroebis (mzis, 

qaris, okeanis talRebis energia da sxva) ga-

moyeneba, maT Soris gansakuTrebuli adgili 

qaris energiis gamoyenebiT eleqtrenergiis 

miRebas uWiravs. am mimarTulebiT, XX sau-

kunis ganmavlobaSi sistematurad mimdina-

reobda kvleviTi da sakonstruqtoro-sain-

Jinro samuSaoebi.  

XXI saukuneSi gansakuTrebiT intensiu-

rad daiwyo ganviTareba qaris energetikam, 

rasac mniSvnelovani biZgi misca boWkovan-

polimeruli kompozciuri masalebisgan na-

keTobaTa damzadebis Tanamedrove teqno-

logiebis da energetikuli manqanaTmSeneb-

lobis ganviTarebam. amJamad mzaddeba ro-

gorc mcire (100 kvt-mde) simZlavris ener-

godanadgarebi, ise ramdenime megavati simZ-

lavris msxvili energetikuli sadgurebi. 

aRniSnuli danadgarebis gansakuTrebuli 

kvanZi aris qaris mimRebi organo, e.w. ro-

tori, romlis frTebs mcire masis pi-

robebSi didi simtkice, antikoroziuloba 

da saimedooba moeTxoveba. cnobil masa-

lebTan SedarebiT, yvelaze srulyofilad, 

aseT Tvisebebs uzrunvelyofs boWkovan-po-

limeruli kompoziciuri masalebi. maT sa-

fuZvelze Seqmnili teqnologiebi saSua-

lebas iZleva davamzadoT garsuli formis 

(Siga sicarielis mqone) frTebi, romlebsac 

aRniSnuli kompleqsuri Tvisebebi aqvT.   

 

ZiriTadi nawili 

saqarTveloSi iwarmoeba, polimeruli kom-

poziciuri masalebis daarmaturebis komponen-

tebs Soris erT-erTi saintereso da Sedare-

biT axali masala, bazaltis boWko. q. rus-

TavSi arsebuli sawarmo amzadebs bazaltis 

boWkovan Zafs sxvadasxva Tex.-iT, misgan naq-

sov “tilos”, danawevrebul Zafs, e.w. “ulva-

Sebs” da bazaltis bambas. mocemuli bazal-

tis Zafis qsovilis gamoyenebiT savsebiT Se-

saZlebelia qaris rotoris damzadeba da mis 

bazaze qaris energetikis ganviTareba. am mima-

rTulebiT Cven gadavdgiT pirveli nabijebi 

da davamzadeT 4 m diametris rotori, risTvi-

sac SevqmeniT xis yalibi da aviTviseT poli-

meruli kompoziciuri masalis miRebis teq-

nologia. 

 am mimarTulebis Semdgomi ganviTarebi-

saTvis aucilebelia Camoyalibdes frTis 

parametrebis gaangariSebis, konstruirebisa 

da damzadebis srulyofili meTodika, rome-

lic saSualebas mogvcems SevqmnaT saimedo 

da ekonomikurad dasabuTebuli qaris gene-

ratorebi. am mizans emsaxureba statiaSi Se-

moTavazebuli qaris rotoris frTis simt-

kicis gansazRvris meTodika.  

meTodikis logika Semdegia: rotoris 

frTa warmovidginoT konsolurad Camagre-

buli Zelis saxiT, romelzec RerZis marTo-

bulad moqmedebs raRac Zala. am Zalis moq-

medebiT Zeli ganicdis Runvas [1]. rodesac 

Zeli ar aris Rru, is mowmdeba Runvis simt-

kiceze, xolo im SemTxvevaSi, rodesac saqme 

gvaqvs Rru sxeulTan, midgoma icvleba. ga-

angariSebisaTvis pirveladi miaxloebiT Se-

saZlebelia gamoTvlebis gamartiveba. ker-

Zod, davuSvebT, rom wina zedapirze moq-

medebs mxolod gamWimavi Zabva, xolo ukana 

zedapirze _ mkumSavi Zala. aseTi midgomis 

gamoyeneba dasaSvebia, rodesac gaangariSe-

bis cdomileba ar iwvevs frTis konstruq-

ciis simtkicis maragis cvlilebas. bunebri-

via, frTis wina zedapiri, romelzec moqme-

debs gamWimavi Zala, aris susti rgoli. 
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cnobilia formula, romlis meSveobiTac 

mocemuli parametrebis frTisaTvis, wina ze-

dapiris zomebis mixedviT SegviZlia frTaze 

moqmedi qaris nakadiT gamowveuli saerTo 

Zalis mniSvnelobis gamoangariSeba [2,3]: 

 yF C S 


2
( mr v 2 2 2 ),  (1) 

sadac yC =1,28 aris amwevi Zalis koeficienti; 

S  _ frTis farTobi, m2; 

  _ haeris simkvrive, kg.wm2/m4; 

 _ rotoris brunvis kuTxuri siCqa-

re, rad/wm; 

v  _ qaris siCqare, m/wm. 

formulaSi (1) Semavali zogierTi sidide 

gamoiTvleba calke. kerZod, kuTxuri siCqa-

re gaiangariSeba zv / R  gamosaxulebiT, 

xolo rotoris pirobiTi radiusi _ mr 2  

( R Rr r ) /  2 2
0 0 3  formuliT. am gamosaxule-

bebSi: z rotoris swrafmavlobis koefi-

cientia, samfrTiani rotorisaTvis z = 5; R 

rotoris radiusia, m; ro radiusia rotoris 

centridan frTis zedapiramde, m. Cveni SemT-

xvevisaTvis, amwevi Zalis koeficienti Cy=1,28, 

xolo qaris simkvrive  = 0,13 kg.wm2/m4. es sidi-

de gasaSualoebulia, vinaidan simkvrive damo-

kidebulia haeris temperaturaze.  

amJamad vamzadebT, 8 m diametris rotori-

saTvis, frTis liTonis formas romelSic 

Termuli polimerizaciis procesis gansa-

xorcieleblad CamontaJebulia specialuri 

saxureblebi [4]. frTis ZiriTadi parametre-

bia: maqsimaluri sigane B=400 mm;  minimaluri 

sigane b=220 mm; aqtiuri (muSa) nawilis sig-

rZe l=3500 mm; mTliani sigrZe L=3900 mm; 

gamWimavi Zabvis frTaze moqmedebis sruli 

suraTis Sesaqmnelad misi aqtiuri nawili 

dayofilia 500-milimetriani Tanbari sigrZis 

7 seqtorad. gamoTvlebis Sedegad avageT Ti-

Toeul seqtorSi qaris zewoliT gamowveuli 

Zalebis cvlilebis grafikebi. grafikebi age-

bulia qaris siCqaris sxvadasxva mniSvnelo-

bisaTvis: 1. v=2 m/wm, sawyisi siCqare; 2. v=10 

m/wm, normirebuli siCqare; 3. v=45 m/wm, 

zRvruli siCqare. B-s mniSvnelobebi TiToeu-

li kveTisaTvis ganisazRvra maT Soris man-

Zilebis proporciuli TanafardobiT (sur.1). 

 

 
 

sur.1. frTaze (B = 400 mm, b = 220 mm, l = 3500 mm,)  

qaris zewola v = 2 m/wm, v = 10 m/wm da v = 45 m/wm 

siCqareebisTvis 

 

 

gamWimavi Zabva rotoris frTis wina zeda-

pirze SesaZlebelia gaviangariSoT moqmedi 

da Semakavebeli mRunavi momentebis tolo-

biT. moqmedi mRunavi momenti iqmneba frTaze 

qaris zewoliT Seqmnili sruli Zalis wina 

zedapiris simZimis centrSi SeyursviT da sa-

angariSo kveTamde manZilze gadamravlebiT, 

xolo frTis winaaRmdegobis momenti yalib-

deba wina zedapirze moqmedi gamWimavi Zale-

bis da gansaxilvel kveTSi frTis sisqis 

mniSvnelobiT (sur.2). aqedan gamomdinare, 

wonasworobis formulas eqneba saxe: 

 Ω × P = K × F,  (2) 

sadac Ω aris frTis sisqe gansaxilvel 

kveTSi, mm; 

 P _ gamWimavi Zala wina zedapirze, kg; 

 K _ Seyursul Zalasa da gansaxilvel 

kveTs Soris manZili, mm; 

 F _ Seyursuli Zala wina zedapirze, kg. 
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sur.2. rotoris frTis pirobiTi kveTi 

 

 
 

 
 

sur. 3. gamWimavi Zalebi frTis wina zedapirze kg-obiT 

v = 2 m/wm, v = 10 m/wm da v = 45 m/wm siCqareebisTvis 

 

imis gamo, rom frTis wina zedapirs tra-

peciis forma aqvs, gansaxilveli kveTidan 

Seyursuli Zalis modebis wertilamde manZi-

li trapeciis simZimis centris mniSvnelobas 

unda SevusabamoT [5], e.i. gveqneba formula: 

 l B bK
B b


 

2

3
,  (3) 

sadac l trapeciis simaRlea, mm; 

B da b trapeciis fuZeebia, mm. 

(2) da (3) formulebis gamoyenebiT vangari-

SobT wina zedapiris TiToeuli kveTisaTvis 

K mniSvnelobebs da frTis Ω sisqes. Semdeg 

sami gansxvavebuli siCqarisaTvis seqtorebze 

qaris zewolis F Seyursuli Zalis mniSvne-

lobebis (sur.1) gamoyenebiT ganvsazRvravT 

wina zedapirze moqmed gamWimav Zalebs. gaan-

gariSebebis Sedegad miviReT monacemebi, rom-

lebic gviCvenebs wina zedapirze aRZruli 

gamWimavi Zalebis mniSvnelobebs L= 3900 mm 

sigrZis frTis sxvadasxva kveTSi. gamoTv-

lebi Catarda D =8 m diametris rotorisa-

Tvis qaris sami gansxvavebuli siCqaris Sem-

TxvevaSi. esaa: sawyisi siCqare, rodesac ro-

torma unda daiwyos brunva, normirebuli 

siCqare, roca generatorma unda gamoimuSa-

os nominaluri simZlavre (Cvens SemTxvevaSi 

10 kvt) da zRvruli siCqare, roca genera-

torma unda gauZlos maqsimalur datvirT-

vas. D=8 m diametris rotorisaTvis stan-

dartiT miRebuli sawyisi siCqare v =2 m/wm-s, 

normirebuli siCqare v = 10 m/wm-s da zRvru-

li siCqare v = 45 m/wm-s. gamoTvlebis Sede-

gad miRebuli, wina zedapirze moqmedi, gamWi-

mavi Zalebis grafikuli gamosaxuleba moce-

mulia me-3 suraTze. aRsaniSnavia, rom frTis 

damzadebis teqnologiuri procesisaTvis ga-

damwyveti mniSvneloba aqvs zRvrul siCqare-

ze miRebuli gamWimavi Zalis mniSvnelobas. 

qaris generatoris rotoris damzadeba mi-

zanSewonilia swored am monacemebis gamoye-

nebiT, rac frTebis sakmarisi simtkicis uz-

runvelyofis wina pirobas qmnis. unda iTq-

vas, rom qaris siCqare v = 45 m/wm, Seesaba-

meba grigals, da masTan miaxloebul siCqa-

reze rotoris rRveva ar unda moxdes. ro-

toris simtkicis Semdgomi zrda ar aris mi-

zanSewonili, vinaidan am SemTxvevaSi moi-

matebs masa, ris Sedegadac Semcirdeba qa-

ris energodanadgaris margi qmedebis koefi-

cienti da gaizrdeba misi TviTRirebuleba.  

 

daskvna 

mocemuli meTodika da gaangariSebis Sede-

gebi mniSvnelovania rotoris damzadebisaT-

vis, vinaidan masze dayrdnobiT iqmneba teqno-

logiuri procesi. kerZod, Cven mier Catare-

buli bazaltis boWkos kompoziciuri masa-

lis gaWimvaze gamocdis Sedegebis gamoyene-

biT SesaZlebloba gveZleva davadginoT ro-

toris frTis sigrZeze bazaltis boWkos qso-

vilis fenebis raodenoba. aRniSnuli eqsperi-
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saburRi xsnaris Semadgeneli komponentebis da arsebuli faqtorebis 

gavlena koroziul procesebze WaburRilebis burRvisas 
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anotacia: statiaSi mocemulia saburR 

mowyobilobaze saburRi xsnaris koroziuli 

procesisagan miyenebuli materialuri da 

finansuri danaxarjebi, rac Zalian didia. 

saburRi xsnaris koroziuli zemoqmedebis 

gaZliereba dakavSirebulia masSi naxSirmJava 

airis, gogirdwyalbadis, Jangbadis, naxSiror-

Jangis, marilebis, mineraluri naleqebis da 

mikrobiologiuri organizmebis (baqteriebis) 

arsebobasTan da wnevis, temperaturisa da 

sxva faqtorebis zemoqmedebasTan. Seswavli-

lia maTi gavlena koroziuli procesis war-

moqmnasa da daCqarebaze, agreTve koroziis 

Tavidan acilebisa da aRmofxvris RonisZie-

bebi saburR xsnarSi sxvadasxva saxis STam-

nTqmelisa da inhibitoris damatebiT. 

 

sakvanZo sityvebi: saburRi mowyobilo-

ba; saburRi xsnari; koroziuli procesi; 

WaburRili.  

 
 

Sesavali 

wylis fuZeze damzadebuli saburRi xsna-

ris Semcveli ZiriTadi komponentebi ar war-
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moadgens koroziis warmomSob danamatebs. ko-

roziuli procesebi SeiZleba warmoiSvas da 

gaZlierdes saburRi xsnaris mJava airebiT 

(naxSirmJava airi, naxSirorJangi da gogird-

wyalbadi), sxva saxis airebiT da qimiuri 

elementebiT (Jangbadi, marilebi da mineralu-

ri naleqebi), mikrobiologiuri organizmebiT 

(baqteriebi) dabinZurebis Sedegad. koroziu-

li procesis gaZlierebisa da daCqarebis 

gamomwvevi faqtorebia agreTve wneva, tempera-

tura, saburR milze fizikuri zemoqmedeba 

(Wimva, kumSva, grexa), saburRi xsnaris nakadis 

siCqare da masSi myari nawilakebis arseboba, 

foladis metalurgiuli maxasiaTeblebi, rom-

lebic iwvevs foladis kristaluri struqtu-

ris cvlilebebs. naxSirmJava airi kargad 

ixsneba wyalSi, saburR xsnarSi da iwvevs  pH 

maCveneblis Semcirebas, rasac Tan sdevs ko-

roziuli procesis gaZliereba. am dros war-

moiqmneba naxSirmJava. 

  

ZiriTadi nawili 

koroziasTan brZolis saukeTeso saSuale-

baa natriumis hidroqsidis meSveobiT pH maCve-

neblis ricxviTi mniSvnelobis SenarCuneba  

9–10-is doneze, magram CO2-is Zlieri modi-

nebisas WaburRilSi Zalian didi moculobis 

xsnadi karbonatebis warmoqmna iwvevs saburRi 

xsnaris siblantis mkveTr zrdas. aseT SemTx-

vevaSi mJavas neitralizebisaTvis SeiZleba 

kalciumis hidroqsidis gamoyeneba, magram 

warmoqmnili kalciumis karbonati ileqeba, 

qmnis myar safars da xels uwyobs koroziu-

li galvanuri elementebis gaCenas. am movle-

nis aRmosafxvrelad gamoiyeneba naleqis war-

moqmnis inhibitorebi da saburR milebs wmen-

den CaSveba-amoRebis operaciebis dros [1, 5] . 

gogirdwyalbadi Zalian abinZurebs saburR 

xsnars didi raodenobis gogirdis Semcveli 

airebis moulodneli modinebis Sedegad an 

lignosulfonatebis TandaTanobiTi daSli-

sas sulfataRmdgeneli baqteriebiT maRal 

temperaturaze. lignosulfonatebis Termuli 

daSla iwyeba 1650C temperaturisas da Tanda-

TanobiT Zlierdeba manam, sanam isini praqti-

kulad mTlianad daiSlebian 2300C temperatu-

raze. am reaqciis sboloo produqtebia go-

girdwyalbadi, naxSirmJava airi da naxSir-

badis monooqsidi. 

gogirdwyalbadi iZleva sust mJava reaqci-

as wyalSi gaxsnisas da axdens rkinis koro-

zias rkinis sulfidebis warmoqmniT.  

  H2S + Fe2+ = FeSx↓+ 2H+→H2
0↑   (1) 

sulfidi ileqeba milze Savi fxvnilis 

saxiT. 

gogirdwyalbadi disocirdeba or etapad: 

 H2S 	H + HS-   (2) 

  HS + OH	  S2+ + H2O   (3) 

am Seqcevad reaqciebze gavlenas axdens 

saburRi xsnaris pH maCvenebeli (ix. sur. 1), 

rodesac pH ൑ 6 sulfids aqvs H2S saxe, ro-

desac pH =7–10, sulfidi gardaiqmneba HS--ad 

da rodesac pH =11 – 12, sulfidi gar-

daiqmneba S2--ad. 
 

 

 

 

sur. 1. sulfidis daSla H2S, HS- da S2- nivTierebebad 

saburR xsnarSi pH maCveneblis zemoqmedebiT da am 

ukanasknelebis gavlena liTonis 

koroziis siCqareze 
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amrigad, saburR xsnarSi pH maCveneblis ga-

zrda aris liTonze koroziuli procesebis 

efeqturi Semcirebis erT-erTi yvelaze gavr-

celebuli praqtikuli meTodi da igi pre-

venciul RonisZiebas ganekuTvneba. aqve unda 

aRiniSnos isic, rom pH maCveneblis matebas-

Tan erTad, mcirdeba sxvadasxva koroziuli 

airis xsnadoba da aqtiuroba. 

rogorc praqtikam aCvena, pH maCveneblis 

SenarCuneba 10 – 12 diapazonSi ar SeiZleba 

CaiTvalos yvelaze sasurvel da warmatebul 

RonisZiebad, radgan am SemTxvevaSi saburR 

xsnarSi grovdeba S2- ionebi da iqmneba saSiS-

roeba, rom maTi saburR xsnarTan urTierT-

qmedeba gamoiwvevs pH maCveneblis Semcirebas 

6-ze dabla da nivTierebas S2- xelmeored gar-

daqmnis gogirdwyalbadad. aseve WaburRilSi 

maRali temperaturis dros, rodesac saburR 

xsnarSi pH maCvenebeli aris 10 – 12, Tixuri 

mineralebi da sxva aramdgradi, sustad Sece-

mentebuli, daqucmacebuli qanebi iSleba. aqe-

dan gamomdinare, gogirdwyalbadTan brZolis 

yvelaze efeqturi meTodi aris ara pH maCve-

neblis didi mniSvnelobis SenarCuneba, ara-

med romelime STamnTqmeli reagentis gamo-

yeneba saburRi xsnaris dasamuSaveblad [2-4]. 

gogirdwyalbads yvelaze efeqturad STan-

Tqavs TuTiis karbonati, romlis gamoyenebi-

sas saburRi xsnaris pH maCvenebeli unda Se-

narCundes 9 – 11 diapazonSi. gogirdwyalba-

dis STamnTqmelad SeiZleba rkinis Semcveli 

dafquli mineralebis gamoyeneba. magaliTad, 

gogirdwyalbadi reagirebs rkinis oqsidebTan 

da warmoqmnis uxsnar rkinis sulfids. es re-

aqcia mimdinareobs rkinis oqsidis zedapirze 

da misi gamoyenebis efeqturoba damokide-

bulia zedapiris farTobze, romelTanac ur-

TierTqmedebs gogirdwyalbadi. aseve STamn-

Tqmelad SesaZlebelia Fe3O4-is _ sinTezuri 

magnezitis gamoyeneba, romelsac aqvs didi 

kuTri zedapiri Warbi forianobis gamo. 

gogirdwyalbadTan magnezitis reaqciis pro-

duqti aris piriti, magram es qimiuri procesi 

sakmaod rTulia da damokidebulia saburRi 

xsnaris Zvris siCqaresa da temperaturaze. am 

reaqciis siCqare sakmaod didia dabali pH 

maCveneblis drosac, maT Soris maRali 

temperaturis WaburRilebSic. piritis sxva 

mTavari upiratesobaa isic, rom uxsnari 

mdgomareobis gamo, gavlenas ar axdens sa-

burRi xsnaris reologiur da filtraciul 

Tvisebebze. 

gogirdwyalbadis koroziuli gavlena ise-

Ti niSnebiT gamovlindeba, rogoricaa Savi 

feris FeS-is warmoqmna saburR milebze da 

saburRi xsnaris feris Secvla. imisaTvis, 

rom moxdes gogirdwyalbadis droulad ga-

movlena saburR xsnarSi, WaburRilebSi far-

Tod gamoiyeneba airis amomcnobi fiqsi-

rebuli sensorebi. am sensorebiT SesaZle-

belia gogirdwyalbadis dafiqsireba misi da-

bali koncentraciiT arsebobis drosac. 

 daxurul-daxSul rezervuarebSi moTavse-

buli saburRi xsnaris cirkulaciisas usaf-

rTxoebis teqnikis mTavari moTxovnaa, rom 

ganxorcieldes mudmivi monitoringi samuSao 

garemoSi H2S-is SesaZlo arsebobis gamosav-

lenad da misi koncentraciis dasadgenad. 

saburR xsnarSi TiTqmis yovelTvis aris 

Jangbadi, romelic ixsneba xsnarSi misi mom-

zadebisa da damuSavebisas, amasTan Jangbadis 

ramdenime miligramis damateba 1 litr xsnar-

Si sakmarisia imisaTvis, rom gamoiwvios Zli-

eri korozia. 

Jangbadovani koroziisaTvis, iseve rogorc 

yvela koroziuli airisaTvis damaxasiaTebe-

lia pitingi – Zalian lokalizebuli koro-

zia, romelic liTonze warmoqmnis mcire zo-

mis CaRrmavebebs fizikuri zemoqmedebiT daR-

lil adgilebSi (ix. sur. 2). 
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sur. 2. koroziuli dazianeba  

pitingi, gamowveuli xsnarSi saburR milze  

koroziuli airis zemoqmedebiT 

 

koroziuli procesis Sesamcireblad sa-

burR xsnars umateben Jangbadis STamnTqme-

lebs – natriumis sulfatsa da amoniumis bi-

sulfats, xolo koroziis Sesaneleblad sa-

burR xsnars amuSaveben specialuri inhibito-

rebiT. erT-erTi koroziuli airi aris naxSi-

rorJangi – CO2, romlis monawileobiT mimdi-

nare koroziulma procesma SeiZleba gamo-

iwvios liTonis dabzarva da Zlieri pitingi 

(ix. sur. 3 da sur. 4). 

 

 

sur. 3. lokalizebuli koroziis  

ganviTarebis meqanizmi 

 

 

 

 

 
 

sur. 4. koroziuli dazianeba   

pitingi da bzari 

 

naxSirorJangi wyalSi ixsneba  da miiReba 

naxSirmJava: 

 

  CO2 + H2O →H2CO3   (4) 

 

 xsnarSi naxSirmJava iwvevs pH maCveneblis 

Semcirebas, rac mas foladis mimarT Zalian 

koroziuls xdis   

 

  Fe+++ H2CO3→FeCO3 + H2   (5)  

 

 pH maCveneblis efeqturoba CO2-Tan mimar-

TebiT, pirvel rigSi mdgomareobs mis nakle-

bad koroziul nivTierebad gardaqmnaSi. ro-

gorc wesi, pH maCvenebeli 8 – 9 diapazonSi 

aris sakmarisi imisaTvis, rom moxdes naxSir-

mJavas gardaqmna (CO2-dan) bikarbonatad. ufro 

meti TvalsaCinoebisTvis es procesi SeiZleba 

ganvixiloT pH-is maRali maCveneblebis 

diapazonSi naxSirorJangis gardaqmniT. 

miRebuli produqtebis grafikuli gamo-

saxuleba ixileT me-5 suraTze. 
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sur. 5. pH maCveneblis gavlena  

naxSirorJangze 

 

 swored am procesis analizis safuZvel-

ze, SeiZleba davaskvnaT, rom ganxiluli Ro-

nisZiebebis Tanamimdevruli gatarebiT SesaZ-

lebeli xdeba navTobis sarewaoebze da maT 

miRma koroziuli procesebis efeqturi marT-

va, rac procesis neli da dasaSvebi tempiT 

warmarTvaSi gamoixateba. 

wylis fuZeze damzadebul saburR xsnarSi 

arsebobs sxvadasxva saxis baqteriebi, romle-

bic xels uwyoben koroziuli procesebis 

warmoqmnas am mxriv yvelaze mniSvnelovan ze-

moqmedebas axdens Desulfovibrio saxis baqteriebi,  

romlebic mravldebian anaerobul pirobebSi 

da SeRwevad danaleqebSi. isini aRadgenen 

sulfitebs, romlebic arsebobs saburR xsna-

rSi da warmoqmnian gogirdwyalbads. es uka-

naskneli ki iwvevs korozias. es mikroorga-

nizmebi uaryofiTad moqmedeben saburRi 

xsnaris reologiur da filtraciul Tvise-

bebze. aRniSnul mikroorganizmebs SeiZleba 

vebrZoloT baqtericidebiT. amJamad amzade-

ben didi raodenobiT baqtericidebs, romel-

Tac farTo gamoyeneba aqvT, magram navTob-

sarewao praqtikaSi maTi SerCeva izRudeba 

imiT, rom isini ar unda auaresebdnen saburRi 

xsnaris fizikur da qimiur Tvisebebs da ar 

unda iyvnen agresiulebi. kerZod, maTi ko-

roziuli zemoqmedebis Tavidan asacileblad 

ar unda iqnes gamoyenebuli spilenZis mari-

lebi ufro Sesaferisi baqtericidebia qlo-

rirebuli fenolebi da paraformaldehidi. 

maTi koncentracia saburR xsnarSi damoki-

debulia myari fazis Semcvelobaze da SeiZ-

leba aRwevdes 6 kg/m3-s. rac Seexeba mari-

lebis gavlenas koroziul procesebze, unda 

aRiniSnos, rom saburRi xsnari mineraluri 

wylis fuZeze ufro agresiulia, vidre sa-

burRi xsnari mtknari wylis fuZeze, xolo 

mineraluri danaleqebi saburR milebsa da 

sxva liTonis zedapirze iwvevs maT daJangvas 

da koroziul procesebs [5, 6]. 

 

daskvna 

yovelive zemoaRniSnulidan SeiZleba ga-

keTdes daskvna, rom saburRi xsnarebis gavle-

niT koroziuli procesi warmoiqmneba da gaZ-

lierdeba masSi naxSirmJava airebis, gogird-

wyalbadis, Jangbadis, naxSirorJangis, mari-

lebisa da mineraluri naleqebis, mikrobi-

ologiuri organizmebis (baqteriebis), aseve 

wnevis, temperaturis da sxva faqtorebis ar-

sebobiTa da zemoqmedebiT. koroziuli proce-

sebis Tavidan acileba da aRmofxvra SesaZ-

lebelia sxvadasxva saxis STamnTqmelisa da 

specialuri inhibitori marilebis saburR 

xsnarSi damatebiT. aucilebelia mudmivi kon-

troli gaewios saburRi xsnaris agresiulo-

bas, raTa koroziis maRali tempiT mimdinare-

obisas SesaZlebeli gaxdes aucilebeli Ro-

nisZiebebis ganxorcieleba.  

WaburRilebze amJamad arsebuli koroziis 

gamzomebi ise SeiZleba damontaJdes, rom 

mburRav specialists SesaZlebloba hqondes 

mudmivad akontrolos koroziis mimdinareo-

bis siCqare. 

burRviTi samuSaoebis mimdinareobisas nav-

Tobmompovebel kompaniebsa da sawarmoebs 
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mravali teqnikuri amocana aqvT gadasawyveti 

da maT Soris gamorCeuli interesis sagania 

koroziuli procesebis efeqturad warmarTva. 

am procesebis optimalurad marTvis Sedegad 

sawarmoebi iReben Zalze did mogebas xarje-

bis dazogvis gziT. 
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ABSTRACT. The corrosion effects of drilling fluid on drilling equipment carry a huge cost to drilling industry. The 
corrosion process in drilling fluids is intensified by the presence of acid gas such as hydrogen sulfide and carbon 
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dioxide, oxygen, mineral scale, salts, micro-organisms, and the effects of temperature, pressure and other factors that 
may be encountered and can influence the corrosion. Their effects on corrosion process are observed and the 
effective preventive measures developed that include, but are not limited to the use of corrosion inhibitors and 
scavengers in drilling fluids. 

 Resume:  
KEY WORDS: corrosion process; drilling equipment; drilling fluid; hole. 
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АННОТАЦИЯ.  Рассмотрены материальные и финансовые затраты из-за влияния коррозионных процессов 
бурильного раствора на буровое оборудование, которое очень значительное. Усиление коррозионного 
воздействия бурильного раствора связано c наличием в нем углекислого газа, сероводорода, кислорода, солей, 
минерализованных отложений и микробиологических организмов (бактерий), а также воздействием давления, 
температуры и других факторов. Изучено их влияние на образование и ускорение коррозионных процессов, а 
также мероприятий предупреждения и предотвращения коррозии добавлением в бурильный раствор 
разнообразных видов поглотителей и специальных ингибиторов.  
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mentebi Catarebulia polimeruli kompozi-

ciuri masalis nimuSebze, romlebic damzade-

bulia bazaltis boWkos qsovilis gamoyene-

biT. fenebis raodenoba 1-dan 20-mdea. Sede-

gebidan Cans, rom fenebis raodenoba frTis 

sawyisidan (Ziridan) wveromde TandaTan unda 

mcirdebodes. statiaSi SemoTavazebulia 

frTis sigrZis Svid seqtorad dayofis wina-

dadeba. TiToeuli seqtorisaTvis gamWimavi 

Zalis mniSvnelobidan gamomdinare, damzade-

bis procesSi SeirCeva bazaltis naqsovi ti-

los fenebis Sesabamisi raodenoba. aRniSnul 

maCveneblebs gadamwyveti mniSvneloba aqvs 

rogorc rotoris simtkicis, ise misi muSa-

obis efeqturobisa da damzadebis TviTRi-

rebulebis TvalsazrisiT. 
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ABSTRACT. The article provides the calculation methods for the strength of wind turbine blades made of the 

composite materials. In most cases, blades are made as hollow body construction in order to reduce the mass. 
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Bending tension, caused by wind flow make stretching voltage on front surface and contractile voltage on back surface 
on this tunicary shaped blades. The most dangerous carving with maximum probability of rupture is the area at the 
base of the blades, where stretching voltages have maximum importance. The stretching voltages report is made for 
winds starting at 2 m/ sec, nominal – 10 m/sec and a maximum of 45m/sec speeds. The methodology, developed on 
the strength of the blade, using the results obtained with basalt fiber composite material test results, allows us to 
preempt important options of the blade. 

 

 Resume:  
KEY WORDS: composite; cover; fiber; rotor; strength.  
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АННОТАЦИЯ. Приводится методика расчёта на прочность лопастей ветрового генератора, изготовленных из 
композиционных материалов. Лопасти, с целью уменьшения массы, в большинстве случаев изготавливаются 
полыми. В результате воздействия воздушных потоков на лопасти с оболочковой формой, изгибающие 
напряжения, возникающие на передней поверхности, вызывают растягивающие, а на задней поверхности 
сжимающие напряжения. Наиболее опасным сечением с максимальной вероятностью разрушения является 
участок у основания лопасти, где растягивающие напряжения имеют максимальные значения. Проведен расчёт 
растягивающих напряжений при начальной – 2 м/сек, номинальной – 10 м/сек и предельной – 45м/сек 
скоростях ветра. Разработанная методика расчёта лопасти на прочность, при использовании результатов 
испытаний композиционного материала на основе базальтового волокна, позволяет до изготовления, заранее 
определить основные параметры лопасти.  
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anotacia: statiaSi mocemulia saburR 

mowyobilobaze saburRi xsnaris koroziuli 

procesisagan miyenebuli materialuri da 

finansuri danaxarjebi, rac Zalian didia. 

saburRi xsnaris koroziuli zemoqmedebis 

gaZliereba dakavSirebulia masSi naxSirmJava 

airis, gogirdwyalbadis, Jangbadis, naxSiror-

Jangis, marilebis, mineraluri naleqebis da 

mikrobiologiuri organizmebis (baqteriebis) 

arsebobasTan da wnevis, temperaturisa da 

sxva faqtorebis zemoqmedebasTan. Seswavli-

lia maTi gavlena koroziuli procesis war-

moqmnasa da daCqarebaze, agreTve koroziis 

Tavidan acilebisa da aRmofxvris RonisZie-

bebi saburR xsnarSi sxvadasxva saxis STam-

nTqmelisa da inhibitoris damatebiT. 

 

sakvanZo sityvebi: saburRi mowyobilo-

ba; saburRi xsnari; koroziuli procesi; 

WaburRili.  

 
 

Sesavali 

wylis fuZeze damzadebuli saburRi xsna-

ris Semcveli ZiriTadi komponentebi ar war-
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moadgens koroziis warmomSob danamatebs. ko-

roziuli procesebi SeiZleba warmoiSvas da 

gaZlierdes saburRi xsnaris mJava airebiT 

(naxSirmJava airi, naxSirorJangi da gogird-

wyalbadi), sxva saxis airebiT da qimiuri 

elementebiT (Jangbadi, marilebi da mineralu-

ri naleqebi), mikrobiologiuri organizmebiT 

(baqteriebi) dabinZurebis Sedegad. koroziu-

li procesis gaZlierebisa da daCqarebis 

gamomwvevi faqtorebia agreTve wneva, tempera-

tura, saburR milze fizikuri zemoqmedeba 

(Wimva, kumSva, grexa), saburRi xsnaris nakadis 

siCqare da masSi myari nawilakebis arseboba, 

foladis metalurgiuli maxasiaTeblebi, rom-

lebic iwvevs foladis kristaluri struqtu-

ris cvlilebebs. naxSirmJava airi kargad 

ixsneba wyalSi, saburR xsnarSi da iwvevs  pH 

maCveneblis Semcirebas, rasac Tan sdevs ko-

roziuli procesis gaZliereba. am dros war-

moiqmneba naxSirmJava. 

  

ZiriTadi nawili 

koroziasTan brZolis saukeTeso saSuale-

baa natriumis hidroqsidis meSveobiT pH maCve-

neblis ricxviTi mniSvnelobis SenarCuneba  

9–10-is doneze, magram CO2-is Zlieri modi-

nebisas WaburRilSi Zalian didi moculobis 

xsnadi karbonatebis warmoqmna iwvevs saburRi 

xsnaris siblantis mkveTr zrdas. aseT SemTx-

vevaSi mJavas neitralizebisaTvis SeiZleba 

kalciumis hidroqsidis gamoyeneba, magram 

warmoqmnili kalciumis karbonati ileqeba, 

qmnis myar safars da xels uwyobs koroziu-

li galvanuri elementebis gaCenas. am movle-

nis aRmosafxvrelad gamoiyeneba naleqis war-

moqmnis inhibitorebi da saburR milebs wmen-

den CaSveba-amoRebis operaciebis dros [1, 5] . 

gogirdwyalbadi Zalian abinZurebs saburR 

xsnars didi raodenobis gogirdis Semcveli 

airebis moulodneli modinebis Sedegad an 

lignosulfonatebis TandaTanobiTi daSli-

sas sulfataRmdgeneli baqteriebiT maRal 

temperaturaze. lignosulfonatebis Termuli 

daSla iwyeba 1650C temperaturisas da Tanda-

TanobiT Zlierdeba manam, sanam isini praqti-

kulad mTlianad daiSlebian 2300C temperatu-

raze. am reaqciis sboloo produqtebia go-

girdwyalbadi, naxSirmJava airi da naxSir-

badis monooqsidi. 

gogirdwyalbadi iZleva sust mJava reaqci-

as wyalSi gaxsnisas da axdens rkinis koro-

zias rkinis sulfidebis warmoqmniT.  

  H2S + Fe2+ = FeSx↓+ 2H+→H2
0↑   (1) 

sulfidi ileqeba milze Savi fxvnilis 

saxiT. 

gogirdwyalbadi disocirdeba or etapad: 

 H2S 	H + HS-   (2) 

  HS + OH	  S2+ + H2O   (3) 

am Seqcevad reaqciebze gavlenas axdens 

saburRi xsnaris pH maCvenebeli (ix. sur. 1), 

rodesac pH ൑ 6 sulfids aqvs H2S saxe, ro-

desac pH =7–10, sulfidi gardaiqmneba HS--ad 

da rodesac pH =11 – 12, sulfidi gar-

daiqmneba S2--ad. 
 

 

 

 

sur. 1. sulfidis daSla H2S, HS- da S2- nivTierebebad 

saburR xsnarSi pH maCveneblis zemoqmedebiT da am 

ukanasknelebis gavlena liTonis 

koroziis siCqareze 
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amrigad, saburR xsnarSi pH maCveneblis ga-

zrda aris liTonze koroziuli procesebis 

efeqturi Semcirebis erT-erTi yvelaze gavr-

celebuli praqtikuli meTodi da igi pre-

venciul RonisZiebas ganekuTvneba. aqve unda 

aRiniSnos isic, rom pH maCveneblis matebas-

Tan erTad, mcirdeba sxvadasxva koroziuli 

airis xsnadoba da aqtiuroba. 

rogorc praqtikam aCvena, pH maCveneblis 

SenarCuneba 10 – 12 diapazonSi ar SeiZleba 

CaiTvalos yvelaze sasurvel da warmatebul 

RonisZiebad, radgan am SemTxvevaSi saburR 

xsnarSi grovdeba S2- ionebi da iqmneba saSiS-

roeba, rom maTi saburR xsnarTan urTierT-

qmedeba gamoiwvevs pH maCveneblis Semcirebas 

6-ze dabla da nivTierebas S2- xelmeored gar-

daqmnis gogirdwyalbadad. aseve WaburRilSi 

maRali temperaturis dros, rodesac saburR 

xsnarSi pH maCvenebeli aris 10 – 12, Tixuri 

mineralebi da sxva aramdgradi, sustad Sece-

mentebuli, daqucmacebuli qanebi iSleba. aqe-

dan gamomdinare, gogirdwyalbadTan brZolis 

yvelaze efeqturi meTodi aris ara pH maCve-

neblis didi mniSvnelobis SenarCuneba, ara-

med romelime STamnTqmeli reagentis gamo-

yeneba saburRi xsnaris dasamuSaveblad [2-4]. 

gogirdwyalbads yvelaze efeqturad STan-

Tqavs TuTiis karbonati, romlis gamoyenebi-

sas saburRi xsnaris pH maCvenebeli unda Se-

narCundes 9 – 11 diapazonSi. gogirdwyalba-

dis STamnTqmelad SeiZleba rkinis Semcveli 

dafquli mineralebis gamoyeneba. magaliTad, 

gogirdwyalbadi reagirebs rkinis oqsidebTan 

da warmoqmnis uxsnar rkinis sulfids. es re-

aqcia mimdinareobs rkinis oqsidis zedapirze 

da misi gamoyenebis efeqturoba damokide-

bulia zedapiris farTobze, romelTanac ur-

TierTqmedebs gogirdwyalbadi. aseve STamn-

Tqmelad SesaZlebelia Fe3O4-is _ sinTezuri 

magnezitis gamoyeneba, romelsac aqvs didi 

kuTri zedapiri Warbi forianobis gamo. 

gogirdwyalbadTan magnezitis reaqciis pro-

duqti aris piriti, magram es qimiuri procesi 

sakmaod rTulia da damokidebulia saburRi 

xsnaris Zvris siCqaresa da temperaturaze. am 

reaqciis siCqare sakmaod didia dabali pH 

maCveneblis drosac, maT Soris maRali 

temperaturis WaburRilebSic. piritis sxva 

mTavari upiratesobaa isic, rom uxsnari 

mdgomareobis gamo, gavlenas ar axdens sa-

burRi xsnaris reologiur da filtraciul 

Tvisebebze. 

gogirdwyalbadis koroziuli gavlena ise-

Ti niSnebiT gamovlindeba, rogoricaa Savi 

feris FeS-is warmoqmna saburR milebze da 

saburRi xsnaris feris Secvla. imisaTvis, 

rom moxdes gogirdwyalbadis droulad ga-

movlena saburR xsnarSi, WaburRilebSi far-

Tod gamoiyeneba airis amomcnobi fiqsi-

rebuli sensorebi. am sensorebiT SesaZle-

belia gogirdwyalbadis dafiqsireba misi da-

bali koncentraciiT arsebobis drosac. 

 daxurul-daxSul rezervuarebSi moTavse-

buli saburRi xsnaris cirkulaciisas usaf-

rTxoebis teqnikis mTavari moTxovnaa, rom 

ganxorcieldes mudmivi monitoringi samuSao 

garemoSi H2S-is SesaZlo arsebobis gamosav-

lenad da misi koncentraciis dasadgenad. 

saburR xsnarSi TiTqmis yovelTvis aris 

Jangbadi, romelic ixsneba xsnarSi misi mom-

zadebisa da damuSavebisas, amasTan Jangbadis 

ramdenime miligramis damateba 1 litr xsnar-

Si sakmarisia imisaTvis, rom gamoiwvios Zli-

eri korozia. 

Jangbadovani koroziisaTvis, iseve rogorc 

yvela koroziuli airisaTvis damaxasiaTebe-

lia pitingi – Zalian lokalizebuli koro-

zia, romelic liTonze warmoqmnis mcire zo-

mis CaRrmavebebs fizikuri zemoqmedebiT daR-

lil adgilebSi (ix. sur. 2). 
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sur. 2. koroziuli dazianeba  

pitingi, gamowveuli xsnarSi saburR milze  

koroziuli airis zemoqmedebiT 

 

koroziuli procesis Sesamcireblad sa-

burR xsnars umateben Jangbadis STamnTqme-

lebs – natriumis sulfatsa da amoniumis bi-

sulfats, xolo koroziis Sesaneleblad sa-

burR xsnars amuSaveben specialuri inhibito-

rebiT. erT-erTi koroziuli airi aris naxSi-

rorJangi – CO2, romlis monawileobiT mimdi-

nare koroziulma procesma SeiZleba gamo-

iwvios liTonis dabzarva da Zlieri pitingi 

(ix. sur. 3 da sur. 4). 

 

 

sur. 3. lokalizebuli koroziis  

ganviTarebis meqanizmi 

 

 

 

 

 
 

sur. 4. koroziuli dazianeba   

pitingi da bzari 

 

naxSirorJangi wyalSi ixsneba  da miiReba 

naxSirmJava: 

 

  CO2 + H2O →H2CO3   (4) 

 

 xsnarSi naxSirmJava iwvevs pH maCveneblis 

Semcirebas, rac mas foladis mimarT Zalian 

koroziuls xdis   

 

  Fe+++ H2CO3→FeCO3 + H2   (5)  

 

 pH maCveneblis efeqturoba CO2-Tan mimar-

TebiT, pirvel rigSi mdgomareobs mis nakle-

bad koroziul nivTierebad gardaqmnaSi. ro-

gorc wesi, pH maCvenebeli 8 – 9 diapazonSi 

aris sakmarisi imisaTvis, rom moxdes naxSir-

mJavas gardaqmna (CO2-dan) bikarbonatad. ufro 

meti TvalsaCinoebisTvis es procesi SeiZleba 

ganvixiloT pH-is maRali maCveneblebis 

diapazonSi naxSirorJangis gardaqmniT. 

miRebuli produqtebis grafikuli gamo-

saxuleba ixileT me-5 suraTze. 
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sur. 5. pH maCveneblis gavlena  

naxSirorJangze 

 

 swored am procesis analizis safuZvel-

ze, SeiZleba davaskvnaT, rom ganxiluli Ro-

nisZiebebis Tanamimdevruli gatarebiT SesaZ-

lebeli xdeba navTobis sarewaoebze da maT 

miRma koroziuli procesebis efeqturi marT-

va, rac procesis neli da dasaSvebi tempiT 

warmarTvaSi gamoixateba. 

wylis fuZeze damzadebul saburR xsnarSi 

arsebobs sxvadasxva saxis baqteriebi, romle-

bic xels uwyoben koroziuli procesebis 

warmoqmnas am mxriv yvelaze mniSvnelovan ze-

moqmedebas axdens Desulfovibrio saxis baqteriebi,  

romlebic mravldebian anaerobul pirobebSi 

da SeRwevad danaleqebSi. isini aRadgenen 

sulfitebs, romlebic arsebobs saburR xsna-

rSi da warmoqmnian gogirdwyalbads. es uka-

naskneli ki iwvevs korozias. es mikroorga-

nizmebi uaryofiTad moqmedeben saburRi 

xsnaris reologiur da filtraciul Tvise-

bebze. aRniSnul mikroorganizmebs SeiZleba 

vebrZoloT baqtericidebiT. amJamad amzade-

ben didi raodenobiT baqtericidebs, romel-

Tac farTo gamoyeneba aqvT, magram navTob-

sarewao praqtikaSi maTi SerCeva izRudeba 

imiT, rom isini ar unda auaresebdnen saburRi 

xsnaris fizikur da qimiur Tvisebebs da ar 

unda iyvnen agresiulebi. kerZod, maTi ko-

roziuli zemoqmedebis Tavidan asacileblad 

ar unda iqnes gamoyenebuli spilenZis mari-

lebi ufro Sesaferisi baqtericidebia qlo-

rirebuli fenolebi da paraformaldehidi. 

maTi koncentracia saburR xsnarSi damoki-

debulia myari fazis Semcvelobaze da SeiZ-

leba aRwevdes 6 kg/m3-s. rac Seexeba mari-

lebis gavlenas koroziul procesebze, unda 

aRiniSnos, rom saburRi xsnari mineraluri 

wylis fuZeze ufro agresiulia, vidre sa-

burRi xsnari mtknari wylis fuZeze, xolo 

mineraluri danaleqebi saburR milebsa da 

sxva liTonis zedapirze iwvevs maT daJangvas 

da koroziul procesebs [5, 6]. 

 

daskvna 

yovelive zemoaRniSnulidan SeiZleba ga-

keTdes daskvna, rom saburRi xsnarebis gavle-

niT koroziuli procesi warmoiqmneba da gaZ-

lierdeba masSi naxSirmJava airebis, gogird-

wyalbadis, Jangbadis, naxSirorJangis, mari-

lebisa da mineraluri naleqebis, mikrobi-

ologiuri organizmebis (baqteriebis), aseve 

wnevis, temperaturis da sxva faqtorebis ar-

sebobiTa da zemoqmedebiT. koroziuli proce-

sebis Tavidan acileba da aRmofxvra SesaZ-

lebelia sxvadasxva saxis STamnTqmelisa da 

specialuri inhibitori marilebis saburR 

xsnarSi damatebiT. aucilebelia mudmivi kon-

troli gaewios saburRi xsnaris agresiulo-

bas, raTa koroziis maRali tempiT mimdinare-

obisas SesaZlebeli gaxdes aucilebeli Ro-

nisZiebebis ganxorcieleba.  

WaburRilebze amJamad arsebuli koroziis 

gamzomebi ise SeiZleba damontaJdes, rom 

mburRav specialists SesaZlebloba hqondes 

mudmivad akontrolos koroziis mimdinareo-

bis siCqare. 

burRviTi samuSaoebis mimdinareobisas nav-

Tobmompovebel kompaniebsa da sawarmoebs 
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mravali teqnikuri amocana aqvT gadasawyveti 

da maT Soris gamorCeuli interesis sagania 

koroziuli procesebis efeqturad warmarTva. 

am procesebis optimalurad marTvis Sedegad 

sawarmoebi iReben Zalze did mogebas xarje-

bis dazogvis gziT. 
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ABSTRACT. The corrosion effects of drilling fluid on drilling equipment carry a huge cost to drilling industry. The 
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dioxide, oxygen, mineral scale, salts, micro-organisms, and the effects of temperature, pressure and other factors that 
may be encountered and can influence the corrosion. Their effects on corrosion process are observed and the 
effective preventive measures developed that include, but are not limited to the use of corrosion inhibitors and 
scavengers in drilling fluids. 
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воздействия бурильного раствора связано c наличием в нем углекислого газа, сероводорода, кислорода, солей, 
минерализованных отложений и микробиологических организмов (бактерий), а также воздействием давления, 
температуры и других факторов. Изучено их влияние на образование и ускорение коррозионных процессов, а 
также мероприятий предупреждения и предотвращения коррозии добавлением в бурильный раствор 
разнообразных видов поглотителей и специальных ингибиторов.  

 

КЛЮЧЕВЫЕ СЛОВА: бурильный раствор; буровое оборудование; коррозионный процесс; скважина.  
 
 
 



maTematika – MATHEMATICS – МАТЕМАТИКА

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 139  #2 (500), 2016 

UDC 311 uak  

SCOPUS CODE 2613 
 

STATISTICAL METHOD FOR RANKING OF ONE MODEL OBJECTS OF FINANCING 

 

 

R. Chartolani  Department of Mathematics, Georgian Technical University, 77 M. Kostava str., 0175
Tbilisi, Georgia  
E-mail: rusiko.72@gmail.com 

 
 
 
Reviewers:  

G. Pipia, Associate Professor, Department of Mathematics, Faculty of Informatics and Control Systems, GTU 
E-mail: givififia@yahoo.com 
G. Todua, Associate Professor, Department of Mathematics, Faculty of Informatics and Control Systems, GTU 
E-mail: gochatodua@mail.ru  

 

 

 

 
ABSTRACT.  Satisfaction indexes for vocational col-

leges financed/co-financed by the government were 
established. Data collected from the respondents 
selected among students were used and the index of 
demand for vocational colleges was calculated. The 
rating list of the colleges was prepared. The paper deals 
with statistical analysis of two sociological studies 
conducted by the author across Georgia in 2014 and 
2015. Research respondents are the students of state 
vocational education institutions. Students’ satisfaction 
with institutions was considered as purpose function. 
Statistical analysis revealed the factors determining the 
degree of satisfaction. The 52 parameters of research 
were distributed in factors. Discussion of the second 
research findings has demonstrated the sustainability of 
factors outlined towards the time in dynamics. 

Works were carried out in accordance with standards 
of Research Ethics and in consultation with a group of 
sociologists. Data were processed by SPSS statistical 
package. (Version 20.0). 

Through multifactor regression analysis the pa-
rameters are separated, which determine the students’ 
satisfaction with the state-funded / co-funded vocational 
schools. Based on them the indexes of satisfaction with 
institutions are obtained. By combining with indicators of 

demand for institutions, the rating list of the institutions 
is prepared. 

 
KEY WORDS: Ranking; rank score; satisfaction index.  

 
 

INTRODUCTION 

The vocational training system is one of the basic 
systems in the list of those social and political structures 
which are the factors determining the functioning and 
development of the state in the process of its integration 
into the modern democratic world.  

To make the training system consistent with modern 
international standards is one of the most urgent 
problems. It is especially important to support reforms 
by using methods that are directed not at additional 
investment but at an optimal distribution of the already 
existing resources because this will give a chance to get a 
maximal effect of minimal expenditures.  

The order and conditions of financing the vocational 
training system as they were determined by Resolution 
No. 244 of the Government of Georgia, dated September 
19, 2013, make it possible to accumulate certain funds 
which can be subsequently used to finance the advanced 
colleges and raise the competitive ability of their 
graduates at the labor market.  
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To attain this aim, it is necessary, on the one hand, to 
investigate the demand for vocational colleges and, on 
the other hand, carry out the ranking of the existing 
colleges and create a national rating system. 

 

MAIN PART 

In the initial stage of investigation (April-May 2014), 
using the method of quantitative sociological inves-
tigation, we identified those basic factors which essentially 
determine the attitude of students to vocational colleges. 
This in turn was one of the most importation components 
of the estimation of vocational colleges (see [2]).  

The investigation instruments were prepared and the 
well-tested measurement methods were used on the 
basis of consultations with experts in the sphere of edu-
cation and expert in vocational education. Field work was 
carried out observing the standards of investigation 
ethics (see [3-5]).  

Data were processed by means of statistical and fac-
tor analysis methods using the IBM SPSS Statistics 
software package (version 20.0).   

The investigation involved students of 18 vocational 
colleges financed/co-financed by the government. Stu-
dents were randomly selected through face-to-face 
interviews (the sample size was 1036). An average 
interview time was 45-50 min. When responding to 
questions, students estimated their college according to 

52 parameters  : 1,52if i   by the 10-point scale. 

The target function was used to determine the 
satisfaction of students with their college. The many-
factor statistical analysis showed that the information on 
52 parameters

 
was distributed in eight independent 

factors as follows  

1 2 81 2
,     1,8,    52., , , i n n nFAC f f fi i i ini

 
     
 
 

 

 

   ,   1, ,   1, ,   1,52 ,   1,52 ,t s j i t sj i t n s n j i      

where 1FAC  is the servicing of students, 2FAC  is 

the personal communication with the college 
administration, 3FAC  is the teaching quality, 4FAC  is 

students’ out-of-college activities, 5FAC  is information 

and communication resources, 6FAC  is a general 

infrastructure, FAC7  is training practice and equipment, 

8FAC  is a lecture room.  

By the results of the interview, each factor for each 
respondent m received a certain score calculated by the 
formula  

1
,     1,8,     1,1036,

k k

in

im i i m
k

FAC a f i m


    

where 
ki

a is the weight of the parameter 
ki

f of the i-th 

factor, and ˆ
ki mf  is the score given by a respondent m 

(см. [6]) for the parameter 
ki

f . 

In order to determine the dynamics of the factors 
with respect to time, the second investigation was 
carried out (May 2015). 503 respondents selected among 
college students were questioned using the same 52 
parameters. Parameters in other classification groups 
were distributed in six new factors by the formula  

jFAC  =( 
1, 2.

, ,....
n j

j j jf f f   ) ,j= ,1 6  

Applying regression analysis, the weight of each 

factor j  (j , 1 6 ) was established and the weights 
sj

  

 1,6,  1, jj s n   of the parameters contained in the 

definition of the factor j. Finally, when defining the 
satisfaction parameter with respect to a college, the 
weight of each parameter was calculated by multiplying 
the factor weight by the weight of the parameter given in 
its definition  

  ,    1,6,    1, .
s ss
j j j jjW Weight j s n       

To each of the parameters if of the first investigation 

we attributed the weight iW  of the respective 

parameter calculated in the second investigation. For 
each respondent m, the satisfaction score mK  was 

calculated by the results of the interview using the 
following formula  

52 52

1 1
52 52

1 1

,       1,1036.

10

i im i
i i

m

i i
i i

W f W

K m

W W

 

 



 

 

 

 
  

For each college we calculated the value iK  using the 

satisfaction scores mK  of the respondents interviewed 

in the first investigation, the mean arithmetic value mK  

of scores  1,18iK i   with respect to the i-th college.  
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In carrying out the classification of vocational colleges 
we naturally took into consideration such factor as the 
demand for college graduates at the labor market. 
Accordingly, based on the data of last five student 

admissions   1,5,    1,18ikN k i  , for each college we 

calculated the normed index in per cent 
5

1
18 5

1 1

100%,    1,18.
ik

k
i

jk
j k

N

N i

N



 

  


 
 

The value of the rank coefficient of each college was 

determined as the mean geometric value iK  of the 

mean satisfaction value and the normed index iN  of the 

demand for its graduates at the labor market 

 ,     1,18.i i iRang K N i    
 

 

CONCLUSION 

The rating list of the vocational colleges involved in 
the investigation was prepared. 

 

code_txt Score 
Average 

admission 
index  

Normed 
admission 
index, %  

Average 
geometric 

rating of score 
and volume 

Rating 
redistribution, 

% 

LEPL – Vocational college «Fazisi»  96.5% 169
4.2% 20.1% 5.4% 

N(N)LP -Vocational college «Ikarosi»  89.1% 348
8.7% 27.8% 7.5% 

LEPL – Batumi vocational college 
«BlackSea»  

80.1% 262
6.5% 22.9% 6.2% 

N(N)LP-Vocational college “Horizon”  92.7% 270 6.7% 25.0% 6.7% 
LEPL –Public college “New Wave” (Akhali 
Talga)  

85.7% 414
10.3% 29.7% 8.0% 

LEPL – vocational college «Mermisi»  86.2% 389
9.7% 28.9% 7.8% 

LEPL – vocational college «Opizari»  81.7% 247
6.1% 22.4% 6.0% 

LEPL – vocational college «Modusi»  85.7% 304 7.6% 25.5% 6.9% 
N(N)LP –vocational college «Gantiadi»  85.3% 194

4.8% 20.3% 5.5% 
LEPL – Information system of Education 
Control EMIS 

94.3% 190
4.7% 21.1% 5.7% 

LEPL – Kutaisi public college “Iberia”  89.7% 408
10.1% 30.2% 8.1% 

LEPL – Public college «Aisi»  88.3% 233
5.8% 22.6% 6.1% 

N(N)LP-Vocational college «Prestige»  75.3% 201
5.0% 19.4% 5.2% 

LEPL – Vocational college “Tetnuldi”  92.6% 64
1.6% 12.1% 3.3% 

College “Erkvani”  78.9% 40 1.0% 8.8% 2.4%
LEPL – vocational college “Lakada”  93.1% 46

1.1% 10.3% 2.8% 
LEPL – Public college - Gldani vocational 
training centre  

89.4% 246

6.1% 23.4% 6.3% 
Total 87.8% 4024 100.0% 370.2%  100.0%

  
*)Legal entity regulated by the public law 
 
The proposed ranking model can successfully be used for preparing a rating list of organizations belonging to other 

structures.  
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statistikuri meTodi 
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qarTvelo, 0175, Tbilisi, m. kostavas 77 

E-mail: rusiko.72@gmail.com 

 
 

recenzentebi: 

g. fifia, stu-is informatikisa da marTvis sistemebis fakultetis maTematikis departa-

mentis asocirebuli profesori  

E-mail:givififia@yahoo.com 

g. Todua, stu-is informatikisa da marTvis sistemebis fakultetis maTematikis departa-

mentis asocirebuli profesori  

E-mail:gochatodua@mail.ru 

 

 

anotacia:  naSromSi moyvanilia 2014 da 2015 wlebSi avtoris mier saqarTvelos 

masStabiT Catarebuli ori sociologiuri kvlevis statistikuri analizi. kvlevis res-

pondentebi iyvnen saxelmwifo profesiuli saganmanaTleblo dawesebulebebis studentebi, 

mizani ki iyo saswavleblebiT studentTa kmayofilebis garkveva. statistikuri analizis 

Sedegad dadginda is ganmsazRvreli faqtorebi, romlebic ganapirobeben am kmayofilebis 

xarisxs. faqtorebSi gadanawilda kvlevis 52 parametri. meore kvlevis Sedegebis ganxilvam 

aCvena gamoyofil faqtorTa dinamikis mdgradoba drois mimarT. 

samuSao Catarda kvlevis eTikis normebis dacviT da sociologTa jgufTan konsul-

taciebiT. monacemebi davamuSaveT SPSS statistikuri paketiT (versia 20.0). 
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mravalfaqtoruli regresuli analizis saSualebiT gamoyofilia parametrebi, romle-

bic gansazRvraven studentTa kmayofilebas saxelmwifos mier dafinansebuli/Tanadafi-

nansebuli profesiuli saswavleblebis mimarT. maTi saSualebiT miRebulia saswavleb-

lebiT kmayofilebis indeqsebi. saswavleblebis moTxovnadobis maCveneblebTan maTi Seje-

rebiT dadgenilia am saswavlebelTa reitinguli sia. Resume:  

 

sakvanZo sityvebi: kmayofilebis indeqsi; ranJireba; reitinguli qula. 
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АННОТАЦИЯ. Приведен статистический анализ двух социологических исследований, проведенных автором 
в 2014 и 2015 годы. Респондентов исследования представляют студенты государственных профессиональных 
образовательных учреждений. Функцией цели рассматривалась удовлетворенность студентов в отношении 
училищ. В результате статистического анализа были установлены определяющие факторы, которые обус-
ловливают качество данной удовлетворенности. В факторах распределены 52 параметра исследования. 
Рассмотрение результатов второго исследования показало устойчивость выделенных факторов в динамике по 
отношению к времени. 

Работы проводились с соблюдением норм этики исследований и консультациями с социологической 
группой. Обработка данных происходила статистическим пакетом SPSS (версия 20.0). 

С помощью многофакторного анализа выделены параметры, которые определяют удовлетворенность 
студентов в отношении финансируемых/софинансируемых государством профессиональных училищ. С их по-
мощью получены индексы удовлетворенности училищами. Совмещением с их показателями удо-
влетворенности училищем установлен рейтинговый список данных училищ.  

 

КЛЮЧЕВЫЕ СЛОВА: индекс удовлетворенности; ранжирование; рейтинговый балл. 
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fitokosmetikis aqtualuroba 

 

 

q. bacikaZe farmaciis departamenti, saqarTvelos teqnikuri universiteti, 
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E-mail: ketevanbatsikadze@yahoo.com 

 
 

recenzentebi: 

T. cincaZe, stu-is qimiuri teqnologiisa da metalurgiis fakultetis farmaciis depar-

tamentis profesori 
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anotacia: XX saukunis dasasrulma da 

XXI saukunis dasawyisma ekologiuri krizi-

sis fonze naTelyo axali gzebis Ziebis 

aucilebloba. stresi, cxovrebis ritmis 

darRveva, hipodinamia, araracionaluri kve-

ba, imunitetis daqveiTeba, alergiuli da 

dermatologiuri daavadebebis zrda gaxda 

fitoTerapiis safuZveli, gaCnda misi gamo-

yenebis aucilebloba kosmetologiasa da 

parfiumeriaSi. dRiTi dRe izrdeba momxma-

reblis moTxovna mwarmoeblis mimarT kos-

metikur saSualebebze. gansakuTrebuli yu-

radReba eqceva kosmetikuri produqciis ing-

redientebs, maT hiperalergiulobas, efeqtu-

robasa da Senaxvis vadebs. amasTan dakavSi-

rebiT, izrdeba moTxovna mcenareuli warmo-

Sobis nedleulis Semcvel kosmetikur sa-

Sualebebze. fitoTerapia aRmoaCens axal, 

ufro sworad kargad daviwyebul Zvel Se-

saZleblobebs, axali, xarisxiani, hipoaler-

giuli, efeqturi, profesiuli kosmetikis 

SeqmnaSi. dekoratiuli kosmetikis saSuale-

biT kani janmrTeli Cans, magram gamoiyure-

bode janmrTelad da iyo janmrTeli ori 

sxvadasxva cnebaa. dro ar zogavs silama-

zes, amas Tan erTvis ekologiis gauarese-

bac. sabednierod, iqmneba axali saSualebe-

bi, romlebic, moqmedeben kanis ujredebze. 

specialistebi kosmetikuri nawarmis nedle-

ulad ufro xSirad iyeneben mcenareul eqs-

traqtebs. kvlevebi, unikaluri meTodebi da 

idealurad SerCeuli kosmetikuri saSuale-

bebi, romlebic Tavis mxriv Seicavs mcenar-

eul eqstraqtebs iZleva saSualebas momx-

marebels SevTavazoT axali efeqturi sa-

Sualebebi silamazisTvis brZolaSi.  

 

sakvanZo sityvebi: alkaloidebi; and-

rogenuli buneba; biologiurad aqtiuri 

nivTierebebi; estrogenebi; fitokosmetika. 
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Sesavali 

fitokosmetika (berZnuli phyto niSnavs 

mcenares), aris umaRlesi xarisxis kosmetika, 

romelic damzadebulia naturalur fuZeze 

da romelic mzaddeba ukanaskneli samec-

niero kvlevebis safuZvelze. fitokosmetika 

gamoirCeva samkurnalo mcenareuli nedle-

ulis eqstraqtis didi SemcvelobiT _ 70%. 

axali Tanamedrove meTodebi saSualebas iZ-

leva, ufro Rrmad SeviswavloT mcenareebi 

da gamoviyenoT isini kosmetikaSi. bolo pe-

riodSi mecnierebis yuradReba maRali bio-

aqtiurobis gamo miipyro bioflavonidebma 

(mcenareuli warmoSobis wyalSi xsnadi niv-

Tierebebi) romlebsac Seicavs mcenaris fo-

Toli, yvavili, nayofi, fesvi, xis qerqi.  

 

ZiriTadi nawili 

mcenareebis samkurnalo Tvisebebi cnobi-

lia uxsovari droidan, magram Tu ratom 

axdens is zemoqmedebas organizmze cxadi 

gaxda sul axlaxan. 

mcenareebi gamoimuSaveben rTul qimiur 

naerTebs, romlebic pirobiTad dayofilia: 

biologiurad aqtiur nivTierebebad da Tan-

mxleb nivTierebebad. samkurnalo Tvisebebi 

axasiaTebs naerTebs, romlebsac medicinaSi 

biologiurad aqtiuri nivTierebebi ewodeba. 

Tanmxlebi is nivTierebebia, romlebic moq-

medeben mTavar naerTze misi moqmedebis 

efeqtis gasaZliereblad, magaliTad, aum-

jobeseben moqmedi nivTierebis Sewovis pro-

cess, aZliereben dadebiT efeqts an amci-

reben uaryofofiTs. dReisaTvis popularu-

lia fitoTerapia kosmetologiaSi. kremebis 

umetesoba, kbilis pastebi, Sampunebi Seicavs 

bunebriv komponentebs. mcenareTa samkurna-

lo Tvisebebi damokidebulia masSi moqmedi 

nivTierebebis Semcvelobaze. es nivTierebebi 

SeiZleba iyos mTlianad mcenaresa an mis 

calkeul nawilebSi. moqmedi nivTiereba mie-

kuTvneba organuli naerTebis jgufebs _ 

alkaloidebs, glikozidebs, saponinebs, eTe-

rovan zeTebs, organul mJavebs, vitaminebs. 

alkaloidebi _ mcenareuli warmoSobis 

organuli nivTierebebi _ Seicaven azots, 

aqvT mJavebis mierTebis unari da warmoqm-

nian marils. iZlevian tute reaqcias, swo-

red aqedan warmodgeba maTi dasaxelebac 

(alkali _ arab. tute). xSirad mcenareSi 

gvxvdeba ramdenime alkaloidi. 

saponini _ glikozidebi, wyalTan SenjR-

reviT warmoqmnian mdgrad qafs romelic 

sapnis qafs hgavs (sapo _ laT. saponi) 

vitaminebi _ sxvadasxva qimiuri aRnagobis 

nivTierebebi mniSvnelovan rols asruleben 

nivTierebaTa cvlis procesSi, romelic au-

cilebelia fermentis warmoqmnisaTvis. 

eTerovani zeTebi, qimiuri bunebis nivTi-

erebebis narevebi, terpenebi da misi warmo-

ebulebi. aqvT specifikuri suni. fitohormo-

nebi _ rTuli eTerebi _ axasiaTebT didi 

biologiuri aqtivoba.  

fitoncidebi _ rTuli qimiuri Sedgeni-

lobis, organuli nivTierebebi. aqvT antimik-

robuli moqmedeba. isini biologiurad aqti-

uri, baqtericiduli aqroladi nivTierebebia.  

mcenareebi agreTve Seicaven: organul mJa-

vebs, peqtinebs, lorwos, fisebs, mineralur 

marilebs. fermentebi asrulebs katalizato-

ris rols, rTul bioqimiur reaqciebSi. bo-

lo wlebSi, mecnierebma kosmetikur kompa-

niebTan erTad, daiwyes msgavsi nivTierebebis 

gamoyeneba da am nivTierebebis safuZvelze 

efeqturi da uvnebeli preparatebis Seqmna. 

popularulia yurZnis wipwis antioqsidan-

turi Tvisebis gamoyeneba dRis kremebis re-
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cepturaSi. farTod gamoiyeneba mwvane Cais 

eqstraqti, romelic anelebs avTvisebiani 

simsivnis ganviTarebas. kosmetologiaSi far-

Tod gamoiyeneba gvirilis eqstraqti. masSi 

flavanidebis Semcvelobis gamo.  

egviptis yvelaze lamazi da cnobili 

dedoflebi nefertiti da kleopatra kargad 

flobdnen fitoTerapiis principebs; isini 

iyenebdnen gvirilis nayens da aloes axal-

gamowurul wvens, abazanebis misaRebad. am 

abazanebis Semdeg, kani xdeboda dateniane-

buli, abreSumiviT rbili. aloes nelsacxeb-

lis kvali iesos kvarTzec aRmoCnda. aloes 

wveni rogorc aqtiuri ingredienti gamoye-

nebulia TiTqmis yvela kosmetikur saSua-

lebaSi misi damatenianebeli, anTebis sawi-

naRmdego, damamSvidebeli, regeneraciuli 

moqmedebis gamo. mecnierulad dadgenilia, 

rom aloes geli Rrmad aRwevs kanSi, der-

mamde, astimulirebs kapilarul sisxlis 

mimoqcevas, xels uwyobs kolagenis gamo-

muSavebas, rac, Tavis mxriv, xels uSlis 

daberebis process. Sedegi aris siberis 

profilaqtika, garda am dadebiTi Tvisebe-

bisa, aloe akmayofilebs mkacr evropul 

standartebs: romlis mixedviTac erTmane-

Tisgan mkacradaa gamijnuli kosmetikuri 

saSualebebi da samkurnalo preparatebi. 

aloe misi aTaswliani istoriiTa da ga-

mocdilebiT pirvel adgils ikavebs sila-

mazis da janmrTelobis sadarajoze.  

 

daskvna 

fitokosmetikis upiratesoba isaa, rom mis 

ZiriTad komponentebs bevri saerTo aqvT 

adamianis organizmis ujredebSi mimdinare 

procesebTan. samkurnalo mcenareebis gamoye-

nebisas, aucilebelia vicodeT maTi Terapiu-

li moqmedeba organizmze _ alergiis sawina-

aRmdego, anTebis sawinaaRmdego, antisepti-

kuri, antimikrobuli, imunostimulatoruli.  

samkurnalo mcenareebis umetesoba moqme-

debs polifunqciurad, kosmetikaSi SeiniSneba 

tendenciebi, aqtiuri cxoveluri ingrediente-

bis Secvla mcenareuli komponentebiT, 

romlebsac igive Tvisebebi axasiaTebs. arse-

bobs Semdegi mizezebi: eTikuri motivi, daava-

debuli cxovelisgan raime daavadebis ga-

dadebis saSiSroeba; ekonomikuri Tvalsaz-

risi. yvelaferma aman mecnierebi miiyvana 

daskvnamde, rom saWiroa alternatiuli gze-

bis Zieba, ramac dRis wesrigSi daayena fito-

kosmetikis aqtualuroba. amave dros fito-

kosmetikuri saSualebebis gakeTeba SesaZ-

lebelia saxlis pirobebSi. is nebismieri 

qalbatonisaTvis xelmisawvdomia, rac xels 

uwyobs fitokosmetikis damkvidrebasa da gan-

viTarebas. fitokometikuri upiratesobebia: 

hipoalergiuloba _ 98%, ar Seicavs sinTezur 

saRebrebs, konservantebs, aromatizatorebs, 

advilad Seiwoveba kaniT, aqvs naturaluri 

damatenianebeli efeqti. moqmedebs ujredul 

doneze, misi dabali molekuluri masis gamo.  

 

 

 

 

literatura 

1. L. Eristavi. Pharmacognosy, 2005. p. 40 (In Georgian).  
2. Archpriest D. Ghambashidze, Karabadin, 1893. p. 307 (In Georgian). 
3. J. Zakharov/ Phytocosmetics. 1999, pp. 17,73 (In Russian). 



farmakologia, toqsikologia da farmacevtika – PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS – ФАРМАКОЛОГИЯ, ТОКСИКОЛОГИЯ И ФАРМАЦЕВТИКА

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 147  #2 (500), 2016 

4. “Cosmetics and Medicine” magazine, 6/2001 . pp 32-34 (In Russian). 
5. Aloe Vera: Nature's Soothing Healer- Diane Gage (In English). 
6. THE GREAT ALOE BOOK- Alessandro Bassetti and Stefano SaIa (In English). 
 

 

 

 

UDC 668.5 

SCOPUS CODE 3001 
 

RELEVANCE OF PHYTOCOSMETICS 
 
 
K. Batsikadze  Department of Pharmacy, Georgian Technical University, 69 M. Kostava str., 0175 Tbilisi, 

Georgia  
E-mail: ketevanbatsikadze@yahoo.com 

 
 
Reviewers:  

T. Tsintsadze, Professor, Department of Pharmacy, Faculty of Chemical Technology and Metallurgy, GTU 
E-mail: t.tsintsadze@gtu.ge 
T. Gigoshvili, Associate Professor, Department of Pharmacy, Faculty of Chemical Technology and Metallurgy, GTU 
E-mail: tamoiso@mail.ru 
 

 

ABSTRACT. The end of XX and the beginning of XXI century in view of ecological crisis showed the need for new 
ways. Stress, life rhythm disturbances, hypodynamia, bad nutrition, low immunity, allergies and dermatological 
diseases laid the foundation for phytotherapy, the necessity of its use in cosmetics and perfumery. Consumer demand 
on cosmetic products increases every day. The focal point in cosmetic products is the ingredients, levels of allergic 
reactions to those, efficiency and expiration dates. In addition, there is growing demand on cosmetic products with 
herbal ingredients.  

Phytotherapy opens up new, or rather the well-forgotten old possibilities to create high-quality, hypoallergenic, 
efficient, professional cosmetics. 

Make-up cosmetics make the skin look healthy. But looking healthy and being healthy are two different things. 
Time spares no beauty and along came the worsening of environment. Luckily new cosmetic products are produced to 
affect the skin on cell level. Herbal ingredients become more and more common in cosmetics. Proper research, unique 
methods and ideally selected cosmetic products with herbal ingredients allow to offer consumers new, efficient 
products to sustain beauty. 
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АННОТАЦИЯ. Конец XX - начало XXI веков представляют собой удивительную эпоху осознания человечест-
вом опасности бурно развивающегося экологического кризиса и поиска путей спасения, как в жизни на Земле в 
целом, так и человека, в частности. Стрессы, нарушения ритма жизни, гиподинамия, неправильное и 
нерациональное питание, увеличение потребления медикаментозных и химических препаратов, все это ведет 
к нарушению слаженной работы всех систем человека, ослаблению иммунитета, повышению аллергических и 
дерматологических заболеваний. Поэтому год от года возрастают требования потребителя к производителю 
косметической продукции. Особое внимание уделяется ингредиентам, входящим в состав того или иного 
средства, используемого в косметологии, их гипоаллергенности, эффективности, длительности хранения. В 
связи с этим возрастает актуальность использования в косметологии средств растительного происхождения, их 
составляющих и компонентов.  

Фитотерапия открывает новые, а вернее, хорошо забытые старые возможности для создания качественной, 
гипоаллергенной, эффективной, профессиональной косметики.  

 

КЛЮЧЕВЫЕ  СЛОВА:  алкалоиды; андрогенная природа; биологически активные вещества; фитокосметика; 
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anotacia: kosmetikuri da parfiumeruli 

saSualebebi Seicavs mRebav nivTierebebs, ev-

ropeli mwarmoeblebi am nivTierebebs aRniS-

naven E asoTi da cifrebiT. sxvadasxva qveya-

naSi am nivTierebebs sxvadasxvagvarad aRniS-

naven. ar arsebobs saerTo molaparakeba par-

fiumerebs Soris, amitom is, rac akrZalulia 

erT qveyanaSi, misaRebia meoreSi. es qmnis 

problemebs. samwuxarod, saRebrebis umeteso-

ba kancerogenulia, isini Rrmad aRweven kanSi 

da sisxliT nawildebian mTel organizmSi. 

misi alternativa aris bunebrivi, natura-

luri kosmetikuri saSualebebi, romlebic 

Seicavs bunebriv saRebrebs. bunebrivi kos-

metikis gamoyeneba niSnavs gonivrul midgomas 

janmrTelobisadmi da sakuTari saxsrebis 

gonivrulad gamoyenebas, radgan miuxedavad 

imisa, rom is maRalxarisxovani da bunebrivi 

warmoSobisaa, ar aris Zviri.  

sakvanZo sityvebi: antioqsidanti; beta-

karotini; indigo; kancerogeni; purpuri.  

 

 

Sesavali 

momxmarebeli orientirebulia garegnul 

saxeze, kosmetikuri saSualebebis ferze, 

rac ufro lamazi Seferilobisaa kosmeti-

kuri saSualeba, miT ufro mimzidvelia, mag-

ram ramdenad usafrTxoa saRebrebi kosme-

tikaSi? 2007 wels evrokavSirma akrZala sin-

Tezuri wiTeli saRebris _ E128-is gamoye-

neba. aRmoCnda, rom adamianis sxeulSi is 

gardaiqmneba mZime liTonad, agreTve damtki-

cebulia, rom narinjisferi, yviTeli sa-

Rebari tetrazini (E102) iwvevs alergiul 

reaqcias: WinWris ciebas da xSirad angio-

nevrozul SeSupebas. 
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did problemaa is, rom ar aris srulad 

Seswavlili saRebrebis urTierTqmedeba 

sxva nivTierebebTan. maTze mxolod calke-

uli kvlevebi tardeba. 

E110, E122, E102, E124 kombinacia da natriumis 

benzoati uaryofiT gavlenas axdenen adami-

anis qcevaze, kerZod iwveven hiperaqtiurobas. 

 samwuxarod, evrokavSirma ar akrZala am 

saRebrebis gamoyeneba da mxolod SeTanxm-

dnen, rom 2010 wlis 20 ivlisidan, yvela 

produqtze miTiTebuli iyos markireba. 

Sedegad, momxmarebeli Tavad gadawyvets 

SeiZinos Tu ara esa Tu is produqcia.  

zogierTi bunebrivi saRebari iZleva: 

wiTeli Warxali Betanin (E162), gamxmari War-

xlis wveni _ Ria wiTel, lurj, iisfer fers: 

wiwaka (E160s) _ yviTel, narinjisfer, wi-

Tel fers, aqvs antiseptikuri da antioqsi-

danturi moqmedeba, aumjobesebs saWmlis 

monelebas. 

Curcumin (E100) _ yviTel fers, gamoirCeva, 

antioqsidanturi moqmedebiT, aumjobesebs 

saWmlis monelebas. 

zafrana (E164) _ yviTel fers, antioqsidan-

tia, wvavs cximebs, amSvidebs nervul sistemas. 

bunebrivi saRebrebis gamoyeneba cnobili 

iyo jer kidev 300 wlis win Cvens eramde. 

saRebrebi indoeTidan Sevida saberZneTSi.  

mas iRebdnen Indigofera indigo mcenareebis-

gan. erT-erTi yvelaze Zveli saRebaria pur-

puri. is finikielebma miiRes lokokinisgan 

(Murex Brandalis) 1g saRebris misaRebad saWiro 

iyo 10 000 lokokinis gadamuSaveba. saRebre-

bis qimiis ganviTarebas safuZveli Cauyara  

n. zininma 1842 wels. aromatuli nitronaer-

Tebis C6H5NO2 +6H C6H5NH2 +2H2O aRdgeniT mec-

nierebma am gziT miiRes analini da zogierTi 

aromatuli naerTis aminowarmoebulebi.  

 ZiriTadi nawili 

pirveli sinTezuri saRebari _ fuqsini 

miiRo polonelma qimikosma natansonma 1855 

wels. sinTezuri saRebrebis kvlevam cxad-

yo, rom isini azianeben adamianis janmrTe-

lobas, ris gamoc aqtualuri gaxda buneb-

rivi saRebrebis gamoyeneba kvebasa da par-

fiumeriul warmoebaSi. naturaluri sa-

Rebrebis miRebis masStabi da asortimenti 

SezRudulia, ris gamoc maT cvlian sin-

Tezuri saRebrebiT. msoflioSi izrdeba 

moTxovnileba maRali xarisxis usafrTxo 

kosmetikaze, ramac ganapiroba am sferoSi 

axali teqnologiebis Zieba da danergva. spe-

cilistTa amocanad rCeba iseTi saRebrebis 

miReba da damuSaveba, romlebic gamoirCeva 

maRali Termuli da temperaturuli medego-

biT. dResdReobiT evropaSi antocianidebis 

propagandaa. kvlevebma aCvena, rom maT sa-

sargeblo Tvisebebi aqvT da swored amiT 

gamoirCevian sinTezurisgan: magaliTad, am-

cireben qolesterinis dones, xels uwyoben 

Trombocitebis warmoqmnas, zrdian sisxl-

ZarRvTa elastikurobas, kargad moqmedeben 

mxedvelobaze, gamoiyeneba onkodaavadebebis 

profilaqtikisTvis. karotinoiduri saReba-

vebi _ yviTeli da stafilosferi, kerZod 

beta-karotini antioqsidantia, adamianis or-

ganizmSi transformirdeba A vitaminad, ro-

melic Tavis mxriv astimulirebs imunur 

sistemas, anelebs daberebis process, aum-

jobesebs mxedvelobas. bevri magaliTis 

moyvana SeiZleba Tu ratom unda iqnes 

gamoyenebuli bunebrivi saRebrebi da ara 

sinTezuri. cxrilSi mocemulia sinTezuri 

da bunebrivi saRebrebis mavne da dadebiTi 

maCveneblebi, sadac kargad Cans, Tu ra 

zianis miyeneba SeuZlia, adamianis janmrTe-



farmakologia, toqsikologia da farmacevtika – PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS – ФАРМАКОЛОГИЯ, ТОКСИКОЛОГИЯ И ФАРМАЦЕВТИКА

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 151  #2 (500), 2016 

lobisaTvis sinTezuri saRebrebis gamo-

yenebas Tundac kosmetikaSi.  

am cxrilSi saRebrebis mcire CamonaTva-

lia, magram naTlad Cans sxvaoba naturalur 

da bunebriv saRebrebs Soris,  usafrTxoebis 

TvalsazrisiT. kvlevebiT dadgenilia: sin-

Tezuri saRebrebis toqsikuroba, ris gamoc 

msoflio kosmetologebis winaSe dadga maTi 

gamoyenebis SezRudvis problema. rac Seexeba 

naturalur saRebrebs isini ar saWiroeben 

toqsikologiur kvlevebs. sinTezuri saReb-

rebis mimarT araerTi moTxovnaa: uvnebeli 

doza; mutaciis da kancerogenobis arqona da 

sxva. naturaluri saRebrebisgan gansxvavebiT 

sinTezuri saRebrebi ar gamoirCeva biolo-

giuri aqtiurobiT da ar Seicaven vitaminebs. 

 

lurji 

antocianini _ naturaluri 

xels uSlis gul-sisxlZarRvTa sistemis daavadebaTa 

Camoyalibebas, axasiaTebs antikancerogenuli da 

antibaqteriuli moqmedeba. 

lurji E 131_sinTezuri 

dapatentebuli 

xels uSlis kuW-nawlavis traqtis daavadebas. 

mwvane 

qlorofili _ naturaluri 

E 140 

Wrilobis Sexorcebis damaCqarebeli antibaqteriuli 

efeqti. boWavs Tavisufal radikalebs astimulirebs 

imunur sistemas, aaqtiurebs fermentebis moqmedebas. 

usafrTxo danamatia. 

mwvane SE 142 _ sinTezuri 
kancerogeni, 

saeWvo danamati, SeiZleba gamoiwvios alergia. 

wiTeli 

karmini _ naturaluri E 140 
saeWvo danamati, SeiZleba gamoiwvios alergia. 

 

wiTeli E 129 _ sinTezuri 

 

wiTeli momxibvleli  

ACE 129 

iwvevs yuradRebis deficitis sindroms, hiperaqtiu-

robas, 

saeWvo danamatia. 

yviTeli 

kurkumini E 100, 

naturaluri 

usafrTxo danamatia. 

aumjobesebs kuWis moqmedebas, aRadgens nawlavur mik-

rofloras, boWavs Tavisufal radikalebs, antibaqte-

riuli agentia, xels uwyobs RviZlis detoqsikacias, 

astimulirebs naRvlis buStis muSaobas, xels uSlis 

kibos ujredebis warmoqmnas. 

tartrazini _ sinTezuri 

E 102 

saeWvo danamati, SeiZleba gamoiwvios alergia, simsivne. 

saSiSia asTmianisTvis, iwvevs Sakiks, qavils, mxed-

velobis moSlas, Zilis moSlas, Zlieri alergenia. 
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daskvna 

sakiTxebis mosagvareblad, msoflios qvey-

nebSi mimdinareobs mravali kvleva, raTa 

sinTezuri saRebrebi Seicvalos bunebriviT. 

mTavari problema isaa, rom saRebrebis ana-

lizi tardeba calke da ara sxva nivTiere-

bebTan urTierTqmedebisas. cxrilSi mocemu-

lia Sedarebebi sinTezur da bunebriv saReb-

rebs Soris, sadac naTlad Cans bunebrivis 

saRebrebis upiratesoba, misi usafrTxoebis 

TvalsazrisiT. 2010 wlidan evrokavSirma Se-

moiRo markireba saSiS produqciaze, magram 

es ar aris sakmarisi. mivbaZoT winaprebs da 

SevcvaloT saSiSi sasargebloTi.  
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ABSTRACT. Cosmetic and perfumery products contain dyes; European manufacturers denote these ingredients by 
the letter E and figures. In every country dyes are denoted differently. There is no agreement among perfumers, so 
what is acceptable for one country may be banned in another. Unfortunately most dyes are carcinogenic; they are 
absorbed into the skin deeply and spread throughout the body through the blood. There is a natural alternative to 
cosmetic agents, which contain natural dyes. 
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KEY WORDS: antioxidant; beta-carotene; carcinogen; indigo; purpura. 
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АННОТАЦИЯ.  Косметические и парфюмерные изделия содержат красители, которые европейские 
производители обозначают буквой E и цифрами. В разных странах красители обозначают по-разному, не 
существует соглашения среди парфюмеров потому, что приемлемо для одной страны, запрещено в другой. К 
сожалению, большинство красителей канцерогенны, они впитываются глубоко в кожу и с помощью крови 
распространяются по всему организму. Альтернативой являются натуральные косметические средства,средства 
содержащие натуральные красители.  

 

КЛЮЧЕВЫЕ СЛОВА: антиоксидант; бета-каротин; индиго; канцероген; пурпур.  
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ავტორთა საყურადღებოდ! 

                                                                                                              

 
საქართველოს ტექნიკური უნივერსიტეტის სამეცნიერო შრომების კრებული არის ყოველკვარტა-

ლური რეფერირებადი პერიოდული გამოცემა, რომელიც რეგისტრირებულია რამდენიმე საერთაშორისო 

მონაცემთა ბაზაში. 

• სტატია (მიიღება ქართულ, ინგლისურ, რუსულ ენებზე) ქვეყნდება ორიგინალის ენაზე. 

• სტატიის ავტორთა რაოდენობა არ უნდა აღემატებოდეს სამს. 

• ავტორს შეუძლია საგამომცემლო სახლში პუბლიკაციისათვის მოგვაწოდოს ან ელექტრონული 

ფოსტით  sagamomcemlosakhli@yahoo.com მისამართზე  გამოგვიგზავნოს ერთი ან რამდენიმე სტა-

ტია, აგრეთვე თანმხლები  დოკუმენტაციის დასკანერებული ფაილები, მაგრამ კრებულის ერთ 

ნომერში გამოქვეყნდება მხოლოდ  ორი ნამუშევარი. 

 

ელ. ფოსტით სტატიის გამოგზავნის შემთხვევაში გთხოვთ გაითვალისწინოთ შემდეგი მოთხოვნები: 

 მიუთითეთ  Subject ველში  (თემა) კრებულის  დასახელება და ავტორის (ავტორების) გვარი. 

 გამოიყენეთ  Attach (ფაილის მიმაგრება). 

 დიდი მოცულობის ფაილის შემთხვევაში გამოიყენეთ არქივატორი (ZIP, RAR). 

 

• სტატია შედგენილი უნდა იყოს წიგნიერად, მართლმეტყველებისა და ტერმინოლოგიის დაცვით. 

ავტორი (ავტორები) და რეცენზენტები პასუხს აგებენ სტატიის შინაარსსა და ხარისხზე. 

• ვინაიდან  საქართველოს ტექნიკური უნივერსიტეტის შრომების  კრებული არის არაკომერციული 

გამოცემა, ჩვენი მეცნიერი თანამშრომლებისა და დოქტორანტებისთვის  სტატიის გამოქვეყნება უფასოა. 

• საქართველოს ტექნიკური უნივერსიტეტის აკადემიური საბჭოს # 200 დადგენილებით 

(22.01.2010წ.),  ფიზიკურმა პირმა, რომელიც არ არის საქართველოს ტექნიკური უნივერსიტეტის 

თანამშრომელი, შრომების კრებულში სტატიის გამოქვეყნებისთვის წინასწარ უნდა შეიტანოს ან 

გადმორიცხოს საჭირო თანხა  (1 გვერდი _ 10 ლარი) და სტატიის თანმხლებ დოკუმენტაციას (ორი 

რეცენზია და ორგანიზაციის სამეცნიერო საბჭოს მიმართვა სტატიის სტუ-ის შრომების კრებულში 

გამოქვეყნების შესახებ) დაურთოს გადახდის ქვითარი. გრაფაში „გადახდის დანიშნულება“ უნდა 

ჩაიწეროს „სტატიის გამოქვეყნების ღირებულება“. 

 

სტუ-ის საბანკო რეკვიზიტებია: სსიპ საქართველოს ტექნიკური უნივერსიტეტი; საიდენტიფიკაციო 

კოდი 211349192; მიმღების ბანკი: სახელმწიფო ხაზინა; მიმღების დასახელება: ხაზინის ერთიანი 

ანგარიში; ბანკის კოდი: TRESGE22; მიმღების ანგარიში: სახაზინო კოდი 708977259. 

  

გთავაზობთ სამეცნიერო სტატიის გაფორმების წესს: 

 სტატია წარმოდგენილი უნდა იყოს ნაბეჭდი სახით A4 ფორმატის ფურცელზე, არანაკლებ  

5 გვერდისა (არეები _ 2 სმ, ინტერვალი _ 1,5). 
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 სტატია შესრულებული უნდა იყოს doc ან docx ფაილის სახით (MS Word)  და ჩაწერილი 

_ ნებისმიერ მაგნიტურ მატარებელზე; 

 ქართული ტექსტისთვის გამოიყენეთ  შრიფტი Acadnusx, ზომა 12; 

 ინგლისური და რუსული ტექსტებისათვის _ შრიფტი Times New Roman,  ზომა 12; 

 

სტატიას უნდა ერთვოდეს შემდეგი ინფორმაცია: 

 უაკ (უნივერსალური ათობითი კლასიფიკაცია) კოდი. 

 

 ცნობები ავტორის (ავტორების) და რეცენზენტების შესახებ ქართულ, ინგლისურ და რუსულ 

ენებზე: 

 ყველა ავტორის სახელი და  გვარი სრულად, E-mail-ი, სამეცნიერო წოდება და საკონტაქტო 

ტელეფონი; 

 დეპარტამენტის დასახელება. ორგანიზაციის სრული სახელწოდება – ყოველი ავტორის მუშაობის 

ადგილი, ქვეყანა, ქალაქი. 

 რეცენზენტთა გვარები და სახელები სრულად, ელექტრონული ფოსტის მისამართი, სამეცნიერო 

წოდება, დეპარტამენტის ან სამუშაო ადგილის დასახელება. 

 

სტატია უნდა შეიცავდეს: 

 ანოტაციას  ქართულ, ინგლისურ  და  რუსულ ენებზე (100_150 სიტყვა). უცხოელი მკითხველისათ-

ვის ანოტაცია  არის სტატიის შინაარსისა და მასში გადმოცემული კვლევის შედეგების შესახებ 

ინფორმაციის ერთადერთი წყარო. სწორედ იგი განსაზღვრავს ინტერესს მეცნიერის ნაშრომის მიმართ და, 

მაშასადამე, სურვილს, დაიწყოს დისკუსია ავტორთან, გამოითხოვოს სტატიის სრული ტექსტი და ა.შ. 
 

ანოტაცია უნდა იყოს: 

 ინფორმაციული (არ უნდა შეიცავდეს ზოგად სიტყვებსა და ფრაზებს); 

 ორიგინალური (თარგმანი ინგლისურ და რუსულ ენებზე უნდა იყოს ხარისხიანი, თარგმნისას 

უნდა გამოვიყენოთ სპეციალური ტერმინოლოგია); 

 შინაარსიანი (უნდა ასახავდეს სტატიის ძირითად შინაარსსა და კვლევის შედეგებს); 

 სტრუქტურირებული (მიჰყვებოდეს სტატიაში შედეგების აღწერის ლოგიკას). 
 

უნდა შეიცავდეს: 

 სტატიის საგანს, თემას, მიზანს (რომლებსაც უთითებთ იმ შემთხვევაში, თუ ეს არ არის ცხადი 

სტატიის სათაურიდან); 

 კვლევის ჩატარების მეთოდს ან მეთოდოლოგიას (სამუშაოს ჩატარების მეთოდის ან მეთოდო-

ლოგიის აღწერა მიზანშეწონილია იმ შემთხვევაში, თუ იგი გამოირჩევა სიახლით, საინტერესოა 

მოცემული ნაშრომის თვალსაზრისით); 

 კვლევის შედეგებს; 

 შედეგების გამოყენების არეალს; 

 დასკვნას; 
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 საკვანძო სიტყვებს, დალაგებულს ანბანის მიხედვით (ქართულ, ინგლისურ  და  რუსულ ენებზე); 

 სტატიაში ქვესათაურებით გამოკვეთილ შესავალს, ძირითად ნაწილს და დასკვნას; 

 ნახაზების ან ფოტოების კომპიუტერულ ვარიანტს, შესრულებულს ნებისმიერი გრაფიკული 

ფორმატით, გარჩევადობა _ არანაკლებ 150 dpi-სა. 

 

 ლიტერატურა 

 საერთაშორისო სამეცნიერო  ჟურნალების  მონაცემთა ბაზების რეკომენდაციით, გამოყენებული 

ლიტერატურის რაოდენობა სასურველია იყოს არანაკლებ ათისა. 

  

წარმოგიდგენთ გამოსაქვეყნებელ სტატიაში გამოყენებული ლიტერატურის გაფორმების წესს: 
 

ყველა ავტორის გვარი და ინიციალები მოცემული უნდა იყოს ლათინური ანბანის ასოებით, ე.ი. 

ტრანსლიტერაციით, სტატიის სახელწოდება _ თარგმნილი ინგლისურად, წყაროს (ჟურნალის, შრომების 

კრებულის, კონფერენციის მასალების) სახელწოდება _ ტრანსლიტერაციით; გამოსასვლელი მონაცემები 

_ ინგლისურ ენაზე (სტატიის ენა მიეთითება ფრჩხილებში). 

 

ლიტერატურა  (ნიმუში) 

1. Jacques Sapir. Energy security as a common advantages. 

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian). 

2. “Official website of the International Energy Agency: 

http://www.iea org/topics/energysecurity/” (In English). 

3. International Energy Agency “Key World Energy Statistics” 2014 (In English). 

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian) 

5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene¬wable energy resources of Georgia”, Leningrad, 

Hydrometizdat, 1987, pp. 75-76 (In Russian). 

6. Revaz Arveladze, Tengiz Kereselidze ”The Georgian Full Independence of Electry Power Is Supported By 

Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis 

Proceedings. N18 2014. Tbilisi (In Georgian). 

 

გთავაზობთ სტატიის წარმოდგენისთვის საჭირო დოკუმენტაციის ჩამონათვალს საქართველოს 

ტექნიკური უნივერსიტეტის თანამშრომლებისა და დოქტორანტებისთვის: 

 

• ორი რეცენზია (იხ. ნიმუში)  

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx 

• ფაკულტეტის საგამომცემლო საქმის დარგობრივი კომისიის ოქმის ამონაწერი 

(იხ. ნიმუში) http://publishhouse.gtu.ge/site_files/aqtis forma.docx 

დოკუმენტები დამოწმებული უნდა იყოს ფაკულტეტის ბეჭდით. 
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Guide for authors! 

 
 
Collection of Academic Works of Georgian Technical University is a quarterly refereed periodical included in 

several international journal lists. 
 An article (accepted in Georgian, English or Russian) shall be published in the original language. 
 An article shall have no more three authors. 
 Authors shall submit original copies of one or more articles for publication to the publishing house or scan 

versions at sagamomcemlosakhli@yahoo.com  along with supporting documentation, but only two articles from 
the same author(s) shall be published in one edition. 
 

To submit scan versions via email please follow the instructions: 

 in the Subject line indicate the collection of works and the name(s) of author(s).  

 attach the file(s) properly. 

 use ZIP or RAR file compressors in case of large files to attach. 
 

 The writing shall be literal, well-structured and apply proper terminology to convey the author’s constructive 
arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an 
article. 

 The collection of works of GTU is a non-commercial publication and running the articles of our researchers and for 
PhD students is free of charge. 

 According to the No.200 decision of the GTU Academic Board (22.01.2010), authors who are not the employees at 
the University, should make the preliminary payment by cash or transfer to have their work published (GEL 10 per 
page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews and a 
reference by the organization’s academic board on publishing the article in GTU collection of works). “Cost of 
article publication” shall appear as subject in the “purpose of payment” field. 
 

GTU  bank  details:  LEPL  Georgian  Technical  University;  organization’s  identification  number  211349192; 

beneficiary  bank:  State  Treasury;  beneficiary:  joint  treasury  account;  bank  code:  TRESGE22;  Account  number: 

treasury code 708977259. 
 

 

How to form an academic article: 

 The text should be presented in print-out form (A4), no less than 5 pages (edges 2 cm, paragraph spacing 1,5; 
 Only MS Word versions of texts are accepted (doc or docx) presented electronically on any storage device; 
 For Georgian texts use Acadnusx, font size 12 pt; 
 For English and Russian texts use Times New Roman, font size 12 pt; 

 

The accompanying information for the article should include: 

 Universal Decimal Classification (UDC) 
 

 Information about the author(s) and reviewers in Georgian, English and Russian: 
 Full name, academic title, email and phone number of each author; 
 Department, full name of organization – place of employment of each author, area/town, country; 
 Full name, email address, academic title, department or place of employment of each reviewer. 
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The article shall include: 

 An abstract in Georgian, English and Russian (100_150 words long), for foreign readers an abstract is the only 
source of  information about  the  content of an article and  results of  research  conveyed by  it. An abstract 

therefore defines the reader’s interest towards the article and possibility of further outreach to the author for 

the full text, etc. 
 

 

An abstract shall be: 

 Informative (free of generalized terms and statements); 

 Original (with quality translations in English and Russian with the proper application of terminology); 

 Specific (conveying the core content of an article); 

 Properly structured (consistent with the research results given in the article). 
 

An abstract shall contain: 

 The subject, topic and objective of an article (indicated in case if these are not clear from the title); 

 Method  or  methodology  of  research  performed  (expected  to  be  described  when  and  if  this  method  or 

methodology are new and interesting with reference to the article); 

 Research results; 

 Area of application  of research results; 

 Conclusion; 
 

 Key words sorted by alphabet (Georgian, English and Russian); 
 Sections should be outlined Introduction, Main Part and Conclusion; 
 Digital version of drawings or images in any graphic format, resolution 150 dpi; 
 

 Reference 
 International Academic Journal Database recommends that the references include no less than ten sources. 
 

How to form the reference section in the article: 

Name and surname of each author shall be given in Latin letter initials, title of the articles – translated in English, 
name of the source (journal, collection of works, conference materials) – with transliteration (original language of the 
article will be indicated in brackets). 

 

References (sample) 

1. Jacques Sapir. Energy security as a common advantages. 
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian). 

2. “Official website of the International Energy Agency: 
http://www.iea  org/topics/energysecurity/” (In English). 

3. International Energy Agency “Key World Energy Statistics” 2014 (In English). 
4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian) 
5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene¬wable energy resources of Georgia”, Leningrad, 

Hydrometizdat, 1987, pp. 75-76 (In Russian). 
6. Revaz Arveladze, Tengiz Kereselidze ”The Georgian Full Independence of Electry Power Is Supported By 

Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis 
Proceedings. N18 2014. Tbilisi (In Georgian). 

 

Requirements for submission of articles by the employees and for PhD students of Georgian Technical University: 
 Two reviews (see the sample at)   

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx 
 Minutes of the sectoral committee of the faculty publishing  (see the sample at) 

http://publishhouse.gtu.ge/site_files/aqtis forma.docx 
Documents shall be verified with the faculty stamp.  
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К сведению авторов! 

 
 
 

Сборник научных  трудов Грузинского технического университета является ежеквартальным реферируемым 
периодическим изданием, которое зарегистрировано в нескольких международных базах данных. 

 Статьи (принимаются на грузинском, английском, русском языках) публикуются на языке оригинала. 

 Количество авторов статьи не должно превышать 3. 

 Автор может предоставлять для публикации в Издательском доме или по электронной почте (на 
следующий адрес: sagamomcemlosakhli@yahoo.com) одну или несколько статей, а также в сканирован-
ных файлах сопутствующую документацию, но в одном номере могут быть опубликованы только две 
работы. 

 

 В случае статей, присылаемых по эл. почте, просьба предусмотреть следующие требования: 

‐ указать в эл. Subject‐е название сборника (тема) и фамилию автора (авторов); 

‐ использовать Attach (приложить файл); 

‐ в случае большого объема файла применить архиватор (ZIP, RAR). 

 

 Статья должна быть составлена грамотно, с соблюдением терминологии. Автор (авторы) и рецензенты 
несут ответственность за содержание и качество статьи. 

 Поскольку сборник трудов Грузинского технического университета является некоммерческим изданием, 
для сотрудников статьи публикуются бесплатно. 

 Согласно постановлению академического совета №200 (22.01.2010 г.), физическое лицо, не являющееся 
сотрудником университета, для публикации статьи в сборнике трудов должно заранее внести или перечислить 
необходимую сумму (1 страница стоит 10 лари) за статью и соответствующую документацию (две рецензии и 
направление научного совета организации о публикации статьи в сборнике трудов ГТУ), приложив справку об 
оплате. В графе «Назначение оплаты» следует записать «стоимость публикации статьи».  

 
Банковские  реквизиты  ГТУ:  Юридическое  лицо  публичного  права  (ЮЛПП);  Грузинский  технический 

университет;  идентификационный  код  211349192;  банк  приема;  государственная  казна;  название 

получателя: единый счет казны; код банка: TRESGE22; счет получателя: код казны 708977259. 

 

Предлагаем порядок оформления научной статьи: 

 статья должна быть представлена в напечатанном виде на странице формата А4, содержать не меньше 5 
страниц (поля – 2 см, интервал – 1,5); 

 статья должна быть выполнена в виде файла doc или docx (MS Word) и записана на любом магнитном 
носителе; 

 для грузинского текста применять шрифт Acadnusx, размер 12; 

 шрифт для английского и русского текстов Times New Roman, размер 12; 
 
Статья должна сопровождаться  следующей информацией: 

 код УДК (Универсальная десятичная классификация). 
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Сведения об авторе (авторах) на грузинском, английском и русском языках: 

 полностью имя и фамилия автора (авторов), E-mail, научная степень и контактный телефон; 
 название департамента, полное название организации – место работы каждого автора – страна, город; 
 полностью фамилии и имена рецензентов, адрес электронной почты, научное звание, название депар-

тамента или места работы. 

 
К статье должны прилагаться: 

 Аннотация на грузинском, английском и русском языках (100-150 слов). Для иностранных читателей 

аннотация является единственным источником информации о результатах исследований, приведенных 

в содержании статьи. Именно это определяет интерес ученого к работе и, соответственно, желание 

начать дискуссию с автором, познакомиться с полным текстом статьи и т.д. 

 
Аннотация должна быть: 

 информационной (не должна содержать общих слов и фраз); 
 оригинальной (перевод на английском и русском языках должен быть качественный, при переводе 

следует использовать специальную терминологию); 
 содержательной (должна отражать основное содержание статьи и результаты исследования); 
 структурированной (следовать в статье логике описания результатов). 
 

Должна содержать: 

 предмет  статьи,  тему,  цель  (которые  указывают  в  том  случае,  если  это  не  ясно  из  заглавия 

статьи); 

 метод  или  методологию  проведенного  исследования  (описание  метода  или  методологии 

проведенной работы целесообразно в том случае, если они выделяются новизной, интересны с точки 

зрения данной работы); 

 результаты исследования; 

 ареал использования результатов; 

 выводы; 

 

 ключевые слова, расположенные по алфавиту (на грузинском, английском и русском языках); 

 в статье должны быть выделены подзаголовки: введение, основная часть и заключение (выводы); 

 компьютерные варианты чертежей или фотографий должны быть выполнены в любом графическом  

 формате, разрешением – не менее 150 dpi. 
 

 Литература 
По рекомендации базы данных международных научных журналов, число использованной литературы 

желательно должно быть не меньше 10. 
 
 
 
 



 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#2 (500), 2016  162  www.gtu.ge 

Представляем порядок оформления в публикуемой статье использованной литературы: 

 
Фамилия и инициалы всех авторов должны быть выполнены буквами латинского алфавита, т.е. трансли-

терацией; название статьи с переводом на английский язык; название источников (журнала, сборника трудов, 
материалов конференции) – транслитерацией (язык статьи указан в скобках). 

 
 

Литература (Образец) 

1. Jacques Sapir. Energy security as a common advantages. 
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian). 

2. “Official website of the International Energy Agency: 
http://www.iea  org/topics/energysecurity/” (In English). 

3. International Energy Agency “Key World Energy Statistics” 2014 (In English). 
4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian) 
5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene¬wable energy resources of Georgia”, Leningrad, 

Hydrometizdat, 1987, pp. 75-76 (In Russian). 
6. Revaz Arveladze, Tengiz Kereselidze ”The Georgian Full Independence of Electry Power Is Supported By 

Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis 
Proceedings. N18 2014. Tbilisi (In Georgian). 

 
Для представления статьи должен быть приложен перечень необходимых документов для сотрудников и 

докторантов Грузинского технического университета: 
 

 две рецензии (см. образец)  
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx 

 выписка из протокола отраслевой комиссии по издательскому делу факультета  (см. образец)  
http://publishhouse.gtu.ge/site_files/aqtis forma.docx 
документы должны быть удостоверены печатью факультета. 
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