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რეზიუმე 

rkinigzis ZiriTad sawarmoo erTeulebad iTvlebian 
sadgurebi, romlebzec sruldeba samatareblo SemadgenlobaTa 
ganformirebisa da formirebis operaciebi. 

rkinigzis sadgurTa Soris Tavisi mniSvnelobiTa da 
funqcionaluri daniSnulebiT gansakuTrebiT gamoirCevian 
teqnikuri (saubno da maxarisxebeli) sadgurebi, romlebic didi 
raodenobiT gadaamuSaveben vagonnakadebs da Sesabamisad maTze 
sruldeba didi moculobis samanevro samuSaoebi, romelTa 
efeqtur Sesrulebaze didadaa damokidebuli aRniSnul sadgurTa 
gamarTuli da Seuferxebeli muSaoba. 

samanevro samuSaoebis udidesi wili modis samatareblo 
SemadgenlobaTa da adgilobriv gadacemaTa ganformirebisa da 
formirebis operaciebis ASesrulebaze. cnobilia, rom rkinigzis 
sadgurebze da misasvlel liandagebze wliuri saeqspluatacio 
xarjebi samanevro operaciebis Sesrulebaze aRwevs udides 
mniSvnelobebs. manevrebis Sesrulebis dros gansakuTrebuli 
mniSvneloba aqvs maTi xangrZlivobis Semcirebas. 

rogorc rkinigzis muSaobis praqtika gviCvenebs, teqnikur 
sadgurebze yvela xarjis daaxloebiT erTi meoTxedi da 
saeqspluatacio salokomotivo parkis xarjebis 25%-ze meti 
modis samanevro samuSaoebze. maSasadame, samanevro samuSaoebis 
warmoebis done teqnikur sadgurebze axdens mniSvnelovan 
gavlenas gadazidviT procesze da gansazRvravs mis efeqturobas. 

mecnierTa da specialistTa mier mimdinareobs didi muSaoba 
samanevro samuSaoTa Sesrulebis meTodebis srulyofisa da 
daCqarebis TvalsazrisiT. Tumca am mimarTulebiT kidev rCeba 
bevri gadauWreli problema. 

aRniSnul siZneleTa da moTxovnaTa gaTvaliswinebiT 
winamdebare sadisertacio naSromSi SemuSavebulia rkinigzis 
teqnikur sadgurebze samanevro muSaobis organizaciis optimaluri 
meTodebi da xerxebi, ris safuZvelzec mniSvnelovnad Cqardeba 
samanevro operaciebi sxvadasxva pirobebSi. 

samanevro samuSaoebze gaweuli dayvanili xarjebidan 
mniSvnelovan wils Seadgens xarjebi operaciaTa Sesrulebis 
xangrZlivobaze. amitom mniSvnelovan amocanad iTvleba ama Tu im 
samanevro operaciebis Sesrulebis droebze moqmedi faqtorebis 
gavlenis Seswavla. am TvalsazrisiT naSromSi dadgenilia 
samanevro Semadgenlobis ganformireba-formirebis xangrZlivobaze 
moqmedi sxvadasxva faqtori (moZraobis winaaRmdegobis gavlena 
gadaadgilebis siCqareze, ganformirebis drois damokidebuleba 
matareblis masasa da moZraobis srul winaaRmdegobaze da sxv.) 
da Catarebulia gaangariSebani, romlis safuZvelzec agebulia 
diagramebi. angariSebma gviCvenes, rom matareblis masis gazrda 
25%-iT iwvevs ganformirebis xangrZlivobis gazrdas 7%-iT, 
moZraobis winaaRmdegobis gazrda 25%-iT zrdis ganformirebis 
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dros 8%-iT, xolo SemadgenlobaSi moxsnilobaTa ricxvis gazrda 
25%-iT zrdis ganformirebis xangrZlivobas 15%-iT. 

rkinigzis teqnikur sadgurebze (gansakuTrebiT maxarisxebel 
sadgurebze) ZiriTad sawarmoo obieqtebad iTvleba maxarisxebeli 
gorakebisa da formirebis raionebi, anu rogorc maT uwodeben 
matarebelTa ganformirebisa da formirebis teqnologiuri 
kompleqsebi, romlebzec sruldeba samanevro samuSaoTa mTliani 
moculobis ZiriTadi nawili. arsebul teqnikur sadgurebze 
aRniSnuli kompleqsebis saliandago ganviTarebis sqemebi 
arasakmaodaa ganviTarebuli, rac zRudavs sadguris gamtarobis 
unars. 

bolo periodSi sxvadasxva mecnierTa mier Seiqmna 
ganformirebisa da formirebis kompleqsebis racionaluri 
sqemebi, magram jer kidev rCeba gadauwyveteli sakiTxebi maTi 
srulyofis TvalsazrisiT. 

matarebelTa formireba iTvleba yvelaze rTul da 
Sromatevad samuSaod, romelic, rogorc wesi sruldeba 
ZiriTadad formirebis Cixebze (gamonaklis SemTxvevaSi 
maxarisxebel gorakebzec). rkinigzis muSaobis praqtika gviCvenebs, 
rom formirebis Cixebis gadamuSavebis unari sakmaod CamorCeba 
maxarisxebeli gorakis gadamuSavebis unars da aqedan gamomdinare, 
formirebis raioni gvevlineba teqnikuri sadguris simZlavris 
SemzRudvel elementad vagonnakadis gadamuSavebis TvalsazrisiT. 
amitom gansakuTrebuli yuradReba unda daeTmos maxarisxebeli 
parkebis gamosasvleli yelebis konstruqciebisa da mTlianad 
formirebis teqnologiuri kompleqsebis srulyofis sakiTxebs. 

matarebelTa formirebis teqnologiuri kompleqsebis 
sqemebis damuSavebisa da daproeqtebis dros aucilebelia 
gaviTvaliswinoT, rom aRniSnul kompleqsTa gadamuSavebis unari 
sWarbobdes ganformirebis teqnologiuri kompleqsis simZlavres. 
aseTi pirobis Sesruleba uzrunvelyofs sadguris normalur 
muSaobas. e.i. saWiroa maxarisxebeli parkebis  gamosasvleli 
yelebis progresuli sqemebis damuSaveba sxvadasxva pirobebSi 
muSaobisaTvis. 

arsebuli rkinigzis teqnikuri sadgurebis gorakqveda 
parkebis gamosasvleli yelebis naklovani mxare is aris, rom 
SeuZlebelia ramdenime lokomotivis erTdrouli muSaoba 
Cixebze. aseTi yelebis konstruqciebSi ar aris gaTvaliswinebuli  
ori formirebis Cixidan paraleluri gasasvlelebi daxarisxebis 
liandagebze. es ki iwvevs formirebis raionis mwarmoeblurobis 
Semcirebas, samatareblo Semadgenlobebis damatebiT mocdenebs 
sxvadasxva operaciebSi da samanevro lokomotivTa dayovnebebs, 
gorakqveda parkis liandagTa gamoyenebis xarisxis Semcirebas. 

zemoTaRniSnul moTxovnaTa gaTvaliswinebiT sadisertacio 
naSromSi dadgenilia ganformirebisa da formirebis teqnologiur 
kompleqsTa perspeqtiuli ganviTarebis ZiriTadi mimarTulebebi, 
SemoTavazebulia ganformirebisa da formirebis kompleqsebis 
axali, progresuli sqemis variantebi, romlebic uzrunvelyofen 
sadgurze intensiuri teqnologiebis danergvis SesaZleblobebs, 
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mocemulia SemoTavazebuli sqemebis saliandago ganviTarebisa da 
mwarmoeblurobis gaangariSebis dazustebuli formulebi. 

naSromSi gansazRvrulia SemoTavazebul mecnierul siaxleTa  
progresuloba arsebul analogiur sqemebTan SedarebiT 
teqnikur-ekonomikuri gaangariSebis safuZvelze, kerZod, maTi 
praqtikuli realizaciis pirobebSi rkinigzis teqnikuri 
sadguris mwarmoebluroba gaizrdeba 10-15%-iT, matarebelTa 
formirebis xangrZlivoba ki Semcirdeba 5-10%-iT. 

naSromSi dadgenilia agreTve SemoTavazebuli konstruq-
ciebisa da rekomendaciebis gamoyenebis sferoebi praqtikaSi, 
kerZod isini SeiZleba gamoyenebul iqnas rogorc axali 
sadgurebis mSeneblobisas, aseve arsebul teqnikur sadgurTa 
rekonstruqciis drosac. 
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Abstract 

As basic production unit of railway are considered stations on that are executed 
train rolling stock make-up and breaking-up operations. 

Between the railway stations with its importance and functional destination are 
extremely outstanding technical (district and marshaling yard) that processes a lot of 
car traffic volume and accordingly on them are performing large volume marshalling 
works on which effective execution is significantly depended the running and non-
failure operation of mentioned stations. 

The main part of marshalling operations is relating to train rolling stock and 
local trains breaking-up and make-up operations executions. It is known that on 
railway stations and house tracks annual operational costs on execution of marshalling 
operations makes up to significant values. At marshalling extremely importance has 
reducing of its duration. 

As it shows the practice of railway operations on technical stations near about 
quarter of overall expanses and more that 255 of operational locomotives fleet costs is 
related to marshalling operations. Therefore, the level of marshalling operations 
production on technical stations is significantly impacted of transportation process and 
determines its effectiveness. 

By researchers and specialists is carried out hard work on perfection of 
marshalling operations execution methods and for its acceleration. Although on this 
way remains many unsolved problems. 

Due consideration of mentioned complexities and requirements in the presented 
dissertational work are developed optimal methods and ways of organization of 
marshalling operations on railway technical stations, grounded on that significantly is 
accelerated various conditions of marshalling operations. 

From applied reduced costs on marshalling operations significant share consists 
from expanses on duration of operations execution. Thus as important task is 
considered investigation of time-depended acting factors on those marshalling 
operations. From this point of view in the work are defined various depended on 
duration of marshalling rolling stock breaking-up and make-up various factors 
(influence of running resistance on velocity of travel, dependency of breaking-up time 
on train weight and total running resistance, etc) and is carried out the calculation  on 
that basis are constructed diagrams. The calculation indicates that increasing in 255 of 
train weight causes increasing in breaking-up duration up to 75, increasing of running 
resistance by 25% causes breaking-up time up to 8%, and increasing of number of 
removal from train by 25% causes increasing of breaking-up duration up to 15%. 

On railway technical stations (especially in marshalling stations) as basic 
production units are considered hump yards and make-up sites or as they are called 
technological complexes of rains breaking-up and make-up on that are executed main 
part of marshalling operations. On current technical stations insufficiently are 
developed mentioned complexes rail development schemes that limit the capability of 
stations. 

In last period by various researches are developed rational schemes of breaking-
up and make-up complexes but yet remains as unsolved issues with point of their 
perfection view.  

The train’s make-up is considered as most complex and labour-intensive 
operations that as a rule are executed in the basic make-up dead-end sidings (as 
exception in the hump yards). The practice of railway operation shows that processing 
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sites of make-up dead-end sidings is rather behindhand the capability of hump yards 
and therefore, the make-up site is revealed as limiting technical stations capability 
element’s from the point of car traffic volume processing view. Thus the especially 
attention would be paid for car yard output mouth design and total issue of perfection 
of make-up technological complexes. 

At development and programming of train’s make-up technological complexes 
is necessary to considered that capability of mentioned complexes would be exceed 
the capability of breaking-up technological complexes. Providing of this condition 
stipulates normal operation of station, i.e. is necessary the development of progressive 
schemes for operations in various conditions. 

The lacks of current output mouths of railway technical station’s car yards 
represents in that is impossible simultaneous operation of several shunting 
locomotives on dead-end sidings. In design of such mouths isn’t provided parallel 
outputs on marshalling rails from make-up dead-end sidings. This causes reduction of 
make-up sites capability, additional areas of train rolling stock for various operations 
and reduction of hump yards rails utilization coefficient. 

With taking into account the above mentioned requirements in the work is 
defined basic directions of breaking-up and make-up technological complexes 
perspective development, is offered new, progressive variants of breaking-up and 
make-up technological complexes that provides the possibility of implementation of 
progressive technologies in station, are stated refined formulae of offered schemes of 
rail and calculation of capability. 

In the work is defined the progressiveness of offered scientific novelties in 
comparison with similar schemes on the basis of technical and economical calculation, 
in particular in conditions of their practical realization the capability of railway 
technical stations will be increased up to 10-15%, and duration of train’s make-up will 
be decreased up to 5-10%. 

In the work also are defined practical areas of offered design and 
recommendations implementation, in particular they would be applied at construction 
of new stations as well as at reconstruction of current stations. 
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შესავალი 

erTian satransporto sistemaSi rkinigzis transports 

mniSvnelovani roli ukavia, romelsac udidesi wvlili Seaqvs 

qveynis ekonomikis ganviTarebis saqmeSi. 

rkinigzis ZiriTad sawarmoo erTeulebad iTvlebian 

sadgurebi, romlebzedac sruldeba samatareblo SemadgenlobaTa 

ganformirebisa da formirebis operaciebi, aseve satvirTo 

operaciebi. 

rkinigzis sadgurTa Soris Tavisi mniSvnelobiTa da 

funqcionaluri daniSnulebiT gansakuTrebiT gamoirCevian 

teqnikuri (saubno da maxarisxebeli) sadgurebi, romlebic didi 

raodenobiT gadaamuSaveben vagonnakadebs da aqedan gamomdinare 

sruldeba didi moculobis samanevro samuSaoebi da maT efeqtur 

Sesrulebaze didadaa damokidebuli aRniSnul sadgurTa 

mwarmoebluroba. 

samanevro muSaoba iTvleba sadgurebisa da samrewvelo 

sawarmoTa misasvleli liandagebis muSaobis teqnologiuri 

procesis mniSvnelovan Semadgenel nawilad da misi Sesrulebis 

xarisxis amaRlebaze da efeqturobaze didadaa damokidebuli 

sadgurebisa da mTlianad rkinigzis qselis warmatebuli 

muSaoba. 

samanevro samuSaoTa didi moculobis samuSaoebi sruldeba 

samatareblo SemadgenlobaTa da adgilobriv gadacemaTa 

ganformirebisa da formirebis dros. cnobilia agreTve, rom 

rkinigzis sadgurebze da misasvlel liandagebze saeqspluatacio 

xarjebi manevrebis Sesrulebaze aRwevs udides mniSvnelobebs. am 

xarjebis optimizaciis dros unda gaviTvaliswinoT xarjebi 

samanevro saSualebebze da mowyobilobebze da maT 

eqspluataciaze. manevrebis Sesrulebis dros gansakuTrebuli 

mniSvneloba aqvs maTi xangrZlivobis Semcirebas. 

gaangariSebaTa safuZvelze dadgenilia, rom rkinigzis 

teqnikur sadgurebze yvela xarjis daaxloebiT erTi meoTxedi 
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da saeqspluatacio salokomotivo parkis xarjebis 25%-ze meti 

modis samanevro samuSaoebze [1]. maSasadame, samanevro samuSaoebis 

warmoebis done teqnikur sadgurebze axdens mniSvnelovan 

gavlenas gadazidviT procesze da gansazRvravs mis efeqturobas. 

rkinigzis sadgurebze samanevro operaciebis Sesrulebaze 

daxarjuli drois SemcirebisaTvis yovelwliurad ixarjeba 

uzarmazari Tanxebi aRniSnul sadgurTa ganviTarebaze – maTi 

saliandago ganviTarebis sqemebis gaumjobesebaze da Tanamedrove 

avtomatikisa da telemeqanikis mowyobilobebiT aRWurvaze. 

amasTanave rkinigzis transportis mecnierTa da specialistTa 

mier xorcieldeba didi muSaoba samanevro samuSaoTa Sesrulebis 

meTodebis srulyofisa da daCqarebis TvalsazrisiT da 

manevrebis iseTi teqnologiebis damuSavebis mizniT, romlebic 

uzrunvelyofen operaciaTa Soris molodinebis mniSvnelovan 

Semcirebas. 

teqnikur sadgurebze samanevro samuSaoebi unda 

xorcieldebodes rkinigzis teqnikuri eqspluataciis wesebis, 

sadguris teqnikur-ganmkargulebeli aqtis, muSaobis 

teqnologiuri procesebis moTxovnaTa Sesabamisad da 

uzrunvelyofili unda iqnes matarebelTa Tavisdrouli 

ganformireba da formireba, vagonTa jgufebis winaswari SerCeva 

datvirTva-gadmotvirTvis frontebis mixedviT, aseve maTi 

Tavisdrouli gamotana aRniSnuli punqtebidan samuSaoTa 

damTavrebis Semdeg samanevro saSualebaTa da drois minimaluri 

xarjebiT. samanevro muSaobis teqnologia ise unda iyos 

mowyobili, rom uzrunvelyofili iqnes sadguris muSaobis 

optimaluri reJimi. sadgurebze samanevro muSaobis organizaciisas 

garantirebuli unda iyos matarebelTa moZraobisa da momuSaveTa 

piradi usafrTxoeba da moZravi Semadgenlobis da tvirTebis 

daculoba.   

rogorc cnobilia ZiriTad sawarmoo obieqtebad rkinigzis 

teqnikur sadgurebze (gansakuTrebiT maxarisxebel sadgurebze) 

iTvleba maxarisxebeli gorakebisa da formirebis raionebi, anu 
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rogorc maT uwodeben matarebelTa ganformirebisa da 

formirebis teqnologiuri kompleqsebi, romlebzedac sruldeba 

samanevro samuSaoTa mTliani moculobis ZiriTadi nawili.  

ganformirebis teqnologiuri kompleqsi Sedgeba mimRebi 

parkisagan, asatani liandagebisagan da gorakis yelisagan, xolo 

formirebis teqnologiuri kompleqsi ki – gorakqveda parkis 

gamosasvleli yelis, formirebis liandagebisa da gamgzavni 

parkisagan. 

teqnikur sadgurTa warmatebuli muSaoba mTlianad 

damokidebulia ganformirebisa da formirebis teqnologiur 

kompleqsTa simZlavreebze da muSaobis intensiuri teqnologiebis 

danergvaze. es ki Tavis mxriv mniSvnelovanwilad damokidebulia 

aRniSnuli kompleqsebis saliandago ganviTarebis sqemebze da 

maTSi Semavali mowyobilobebis urTierTdakavSirebaze. amitom 

saWiroa meti yuradReba daeTmos maxarisxebeli gorakebis 

yelebis ganviTarebasa da maTi gadamuSavebis unaris amaRlebis 

sakiTxebs, risTvisac farTod unda gamoviyenoT sawarmoo 

procesebis avtomatizaciisa da meqanizaciis Tanamedrove 

mowyobilobani, avtomatikis, telemeqanikis da kavSirgabmulobis 

saSualebaTa efeqturi saxeebi, romelTa praqtikuli gamoyenebac 

uzrunvelyofs maxarisxebeli mowyobilobebis mwarmoeblurobis 

swraf amaRlebas matarebelTa ganformirebisa da formirebis 

intensifikaciis TvalsazrisiT. 

samatareblo SemadgenlobaTa formireba iTvleba yvelaze 

rTul da Sromatevad samuSaod, romelic, rogorc wesi sruldeba  

ZiriTadad formirebis Cixebze (gamonaklis SemTxvevebSi 

maxarisxebel gorakebzec). rkinigzis muSaobis praqtika 

gviCvenebs, rom formirebis Cixebis gadamuSavebis unari sakmaod 

CamorCeba maxarisxebeli gorakis gadamuSavebis unars da aqedan 

gamomdinare, formirebis raioni gvevlineba maxarisxebeli 

(teqnikuri) sadguris simZlavris SemzRudvel elementad 

satranzito vagonnakadis gadamuSavebis TvalsazrisiT. 

unda aRiniSnos, rom dRemde saTanado yuradReba ar eqceva  
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rkinigzis teqnikur sadgurTa (gansakuTrebiT maxarisxebel 

sadgurTa) formirebis raionebs da sxvadasxva kategoriis 

matarebelTa formirebis daCqarebis sakiTxebs (gansakuTrebiT 

gaZnelebulia jgufuri da mravaljgufiani matareblebis 

formireba).  

tvirTebis gadazidvis jgufuri marSrutizaciis Semdgomi 

ganviTarebis pirobebSi jgufuri matareblebis formireba unda 

gulisxmobdes winaswar momzadebuli vagonTa jgufebis 

SeerTebas da pirdapir gadayenebas gamgzavn parkSi. aseTi 

teqnologia mogvcems saSualebas ganvtvirToT gorakqveda parkis 

gamosasvleli yelebi da avamaRloT maTi mwarmoebloba. am 

TvalsazrisiT gansakuTrebul yuradRebas imsaxurebs gorakqveda 

parkebis gamosasvleli yelebis konstruqciebisa da mTlianad 

formirebis teqnologiuri kompleqsebis srulyofis sakiTxebi. 

gorakqveda parkebis gamosasvleli yelebis konstruqciebi 

gansazRvravs  liandagTa konebis ricxvs maxarisxebel parkSi da 

mniSvnelovan gavlenas axdens mTlianad sadguris saliandago 

ganviTarebis sqemebze. garda amisa gamosasvlel yelebze aris 

damokidebuli formirebis Cixebis raodenoba, satvirTo 

matarebelTa formirebis xerxebi da meTodebi, adgilobriv 

vagonTa miwodeba-gamotanis marSrutebi satvirTo punqtebSi, 

damxmare samanevro mowyobilobaTa ganlageba da gamoyeneba da 

sxva faqtorebi. 

matarebelTa formirebis teqnologiur kompleqsTa sqemebis 

damuSavebisa da daproeqtebis dros aucilebelia gaviTvaliswinoT 

mniSvnelovani momenti imis Sesaxeb, rom aRniSnul kompleqsTa 

gadamuSavebis unari (simZlavre) unda sWarbobdes ganformirebis 

teqnologiuri kompleqsis simZlavres. aseTi pirobis Sesruleba 

uzrunvelyofs sadguris normalur da warmatebul muSaobas 

dadgenili principebisa da miRebuli teqnikuri normativebis 

darRvevis pirobebSic ki (gansaformirebeli matareblebis 

Sejgufebuli mosvla, vagonnakadis mosvlis uTanabroba, 

teqnologiuri kompleqsis calkeuli mowyobilobebis mtyunebebi, 
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operaciaTaSorisi molodinebis gazrda, matarebelTa moZraobis 

grafikebis darRveva da a.S.). amitom saWiroa gorakqveda parkebis 

gamosasvleli yelebis racionaluri da progresuli sqemebis 

damuSaveba sxvadasxva pirobebSi muSaobisaTvis.  

arsebuli rkinigzis teqnikuri sadgurebis gorakqveda 

parkebis gamosasvleli yelebis naklovani mxare is aris, rom 

SeuZlebelia ramdenime samanevro lokomotivTa erTdrouli 

muSaoba Cixebze. aseTi yelebis konstruqciebSi ar aris 

gaTvaliswinebeli ori formirebis Cixidan paraleluri 

gasasvleli daxarisxebis liandagebze, romlebic warmoqmnian e.w. 

konas. es ki iwvevs formirebis raionis mwarmoeblurobis 

Semcirebas, dagrovili samatareblo Semadgenlobebis damatebiT 

mocdenebs sxvadasxva operaciebSi da samanevro lokomotivTa 

dayovnebebs, gorakqveda parkis liandagTa gamoyenebis xarisxis 

Semcirebas. SeuZlebelia agreTve gorakqveda parkis gamosasvleli 

yelebis konebis damoukidebeli (izolirebuli) muSaoba. 

aucilebelia gaTvaliswinebul iqnas is garemoeba, rom 

gorakqveda parkis gamosasvlel yelSi damatebiTi formirebis 

Cixebis aRWurvisas, an am yelSi formirebis Cixebze damatebiTi 

samanevro mowyobilobebis gaTvaliswinebis da damatebiTi 

samanevro lokomotivebis SemoRebis dros mniSvnelovnad 

mcirdeba SemadgenlobaTa mocdenebi formirebis damTavrebis 

molodinSi da imavdroulad umjobesdeba maxarisxebeli gorakis 

muSaobis pirobebi, rac saboloo SedegSi ganapirobebs misi 

gadamuSavebis unaris mniSvnelovan amaRlebas da vagonis 

gadamuSavebis TviTRirebulebis Semcirebas. 

samatareblo SemadgenlobaTa ganformirebisa da formirebis 

teqnologiuri kompleqsebis mwarmoebloba mniSvnelovanwiladaa 

damokidebuli teqnikuri sadgurebis ganlagebis pirobebze 

sarkinigzo kvanZSi da am kvanZSi sadgurTa specializaciaze, 

aseve saformirebeli matareblebis kategoriaze, Semadgenlobaze, 

daniSnulebaze da sxva faqtorebze. 

amJamad  rkinigzis  teqnikur  sadgurebs TiTqmis TavianTi  
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SesaZleblobebis zRvarze uxdebaT muSaoba. es gamowveulia imiT, 

rom isini saTanado doniT ar arian aRWurvilni Tanamedrove 

teqnikuri saSualebebiT, ara aqvT sakmarisi saliandago 

ganviTareba da aqvT naklovanebebi maxarisxebel mowyobilobaTa 

sqemebsa da konstruqciebSi, rac qmnis siZneleebs SemadgenlobaTa 

ganformireba-formirebis operaciebis SesrulebaSi. amitom 

saWiroa arsebul sadgurTa rekonstruqcia-ganviTareba rkinigzis 

transportis eqspluataciis Tanamedrove da perspeqtiuli 

pirobebis gaTvaliswinebiT. 

aRniSnuli garemoebani ganapirobeben warmodgenili 

sadisertacio naSromis aqtualurobas, romlis mizania rkinigzis 

teqnikur sadgurebze samanevro muSaobis organizaciis optimaluri 

meTodebisa da xerxebis SemuSaveba, romelic ganapirobebs 

sxvadasxva saxis manevrebze daxarjuli drois Semcirebas da 

aqedan gamomdinare samanevro saSualebebis da wliuri 

saeqspluatacio xarjebis mniSvnelovan Semcirebas, matarebelTa 

ganformirebisa da formirebis teqnologiur kompleqsTa 

perspeqtiuli ganviTarebis ZiriTadi mimarTulebebis dadgena da 

aRniSnul kompleqsTa racionaluri sqemebis SemuSaveba, 

romlebic uzrunvelyoven muSaobis intensiuri teqnologiebis 

danergvas, samanevro operaciaTa Sesrulebis paralelurobas da 

mTlianad sadguris mwarmoeblurobis amaRlebas, SemoTavazebuli 

teqnologiuri kompleqsebis konstruqciebis gaangariSebis 

meTodikis SemuSaveba sxvadasxva pirobebisaTvis da maTi 

praqtikaSi gamoyenebis sferoebis gansazRvra. 
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1. ლიტერატურის მიმოხილვა 

rkinigzis sadgurTa Soris Sesasrulebeli samuSaos 

moculobis mixedviT gamoirCevian teqnikuri, anu saubno da 

maxarisxebeli sadgurebi, romlebic didi raodenobiT 

gadaamuSaveben vagonnakadebs da aqedan gamomdinare maTze 

sruldeba didi moculobis samanevro samuSaoebi, romelTa 

efeqtur Sesrulebaze mTlianadaa damokidebuli aRniSnul 

sadgurTa mwarmoebluroba. 

rogorc cnobilia teqnikur sadgurebze ZiriTad sawarmoo 

erTeulebad iTvlebian ganformirebisa da formirebis raionebi, 

anu rogorc maT uwodeben ganformirebisa da formirebis 

teqnologiuri kompleqsebi. amitom maTi sqemebisa da muSaobis 

teqnologiis srulyofis sakiTxebs didi yuradReba unda 

daeTmos. 

satvirTo matarebelTa ganformirebisa da formirebis 

intensifikaciis sakiTxebs miuZRvnes samecniero Sromebi cnobilma 

mecnierebma da specialistebma, rogorebic iyvnen: p. bartenevi, 

v.nikitini, k. skalovi, v. parfionovi, a. kornakovi, a. dolaberiZe, 

i. savCenko, n. fedotovi, l. abulaZe da sxv. am dargSi amJamad 

gansakuTrebiT gamoirCevian: n. pravdini, v. negrei, i. efimenko, 

v.bolotni da sxvebi. 

arsebuli teqnikuri sadgurebis ganformirebisa da 

formirebis raionebis Tavisebureba is aris, rom SeuZlebelia 

ramdenime samanevro lokomotivTa erTdrouli muSaoba Cixebze, 

vinaidan ar aris gaTvaliswinebuli ori formirebis Cixidan 

paraleluri gasasvlelebi daxarisxebis liandagebze, romlebic 

warmoqmnian erT konas. es ki iwvevs ganformirebisa da 

formirebis raionis mwarmoeblobis Semcirebas, samanevro 

samuSaoebis moculobis mniSvnelovani zrdis gamo [1]. dagrovili 

Semadgenlobebis damatebiT mocdenebs da samanevro lokomotivTa 

dayovnebebs, maxarisxebeli parkis liandagTa gamoyenebis 

xarisxis Semcirebas [2]. 
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maxarisxebeli parkis gamosasvlel yelSi damatebiTi 

formirebis Cixebis aRWurvisas, an am yelSi formirebis Cixebze 

damatebiTi samanevro mowyobilobebis gaTvaliswinebis da 

damatebiTi samanevro lokomotivebis SemoRebis dros 

mniSvnelovnad mcirdeba SemadgenlobaTa mocdenebi formirebis 

damTavrebis molodinSi da imavdroulad gaumjobesdeba 

maxarisxebeli gorakis muSaobis pirobebi, rac saboloo SedegSi 

ganapirobebs misi gadamuSavebis unaris mniSvnelovan amaRlebas 

da vagonis gadamuSavebis TviTRirebulebis Semcirebas [3]. 

rogorc cnobilia didi mniSvneloba aqvs mimRebi parkis 

dakavSirebas maxarisxebel gorakTan. am TvalsazrisiT rkinigzis 

sadgurebisa da kvanZebis daproeqtebis instruqciis mixedviT, 

rekomendirebulia erTmxrivi maxarisxebeli sadguris sqemebi 

daproeqtdes gaerTianebuli mimRebi parkebiT [4]. aseTi sqemis 

dros matarebelTa miReba araupiratesi mimarTulebidan 

xorcieldeba gorakze Sesasvleli yelis mxridan da isini 

gadakveTen mimRebi parkidan gorakze matarebelTa miwodebis 

marSruts, rogorc es naCvenebia nax. 1, a-ze. matarebelTa miRebis 

an gorakze miwodebis Seferxebis aRmosafxvrelad sqemaze 

SeiZleba gaviTvaliswinoT gverdiTi da damxmare Cixi (nax. 1, b). 

am SemTxvevaSi misaRebi matareblebi gatardeba gverdiTi 

liandagiT damxmare Cixze da miewodeba mimRebi parkis Sesabamis 

liandags. 

araupiratesi mimarTulebidan matarebelTa miRebis 

saukeTeso saeqspluatacio pirobebi iqmneba e.w. naxevarwrisebri 

liandagis mowyobiT mimRebi parkis misaReb yelSi (nax. 1, g). 

yvela aRniSnul SemTxvevebSi matarebelTa miRebis organizaciis 

da mimRebi parkis daproeqtebisas saWiroa gaviTvaliswinoT 

salokomotivo meurneobis ganlageba sqemaze da misken 

lokomotivebis moxerxebuli gasasvlelebi. 

mimRebi parkis konstruqciis dadgenisa da daproeqtebisas 

saWiroa gaviTvaliswinoT SemadgenlobaTa paraleluri daxarisxebis 

ganxorcielebis SesaZlebloba.  aseTi  meTodi,  rogorc  cnobilia  
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mniSvnelovnad zrdis maxarisxebeli gorakis gadamuSavebis unars. 

es progresuli meTodi SeiZleba gamoviyenoT ori da meti 

asatani da ori dasaSvebi liandagis arsebobis dros. igi 

uzrunvelyofs ori Semadgenlobis erTdroul damoukidebel 

atanas gorakze. im dros, roca ori Semadgenloba xarisxdeba 

erTdroulad gorakze. es ki xels uwyobs SemadgenlobaTa 

daSvebebs Soris intervalebis Semcirebas. 

gaerTianebuli mimRebi parkis sqemis da muSaobis 

srulyofisas matarebelTa ganformirebis teqnologiur kompleqsSi 

procesTa intensifikacias didi mniSvneloba aqvs. amitom bolo 

xanebSi didi yuradReba eqceva aseTi sqemis racionaluri 

variantebis damuSavebas, rac iTvaliswinebs: liandagTa ricxvis 

gazrdas, maTi sasargeblo sigrZeebis daregulirebas, mimRebi 

parkis maxarisxebel gorakTan racionalur Serwymas.  

profesori i. savCenko gvTavazobda erTmxrivi maxarisxebeli 

sadguris gaerTianebuli mimRebi parkis sqemebs, romlebic 

gamosaxulia nax. 2-ze [5]. nax. 2, a-ze gaTvaliswinebulia  

liandagTa seqcionireba, aseve aRniSnuli sqemebi uzrunvelyofen 

SemadgenlobaTa paraleluri daxarisxebis organizacias. nax. 2, b-ze 

mocemulia mimRebi parkis sqemebi didi raodenobiT SeerTebuli 

matareblebis miRebisaTvis liandagTa diferencirebuli sigrZiT. 

mimRebi parkis gorakiswina yeli maxarisxebeli sadguris 

yvelaze datvirTuli elementia. maTi konstruqciebi erTmaneTisagan 

gansxvavdeba asatani liandagebis raodenobis mixedviT, 

samatareblo lokomotivebis savleli liandagebiT da 

araupiratesi mimarTulebidan matarebelTa miRebis variantebiT. 

aRsaniSnavia, rom mimRebi parkis konstruqciis damuSavebam 

jerjerobiT ver miaRwia srulyofil saxes, kerZod, bolomde ar 

aris gadawyvetili mimRebi parkis kenti da wyvili nawilis 

damoukidebeli muSaoba, ZiriTad gorakidan SemadgenlobaTa 

paraleluri daxarisxebis farTod gamoyeneba, yvela SesaZlebeli 

operaciis maqsimaluri SeTavseba da mtruli marSrutebis 

gadakveTebis aRmofxvra.  
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nax. 2. gaerTianebuli mimRebi parkis sqemebi 

 

gorakiani maxarisxebeli sadgurebis ganviTarebis erT-erT 

aqtualur sakiTxad iTvleba gorakiswina mimRebi parkis da 

a) 

b) 
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asatani liandagebis ganlagebis xelsayreli SerCeva gegmasa da 

profilSi. gansakuTrebuli sainteresoa gorakiswina parkis 

moednis ganlageba qanobze maxarisxebeli gorakisaken. 

maxarisxebeli parkis da mimRebi parkis mimdevrobiTi 

ganlagebisas maTi RerZebi SeZlebisdagvarad ganlagdebian 

sworxazovnad, rac uzrunvelyofs SemadgenlobaTa daxarisxebis 

saukeTeso pirobebs. aRniSnuli parkebis TanamimdevrobiTi 

ganlagebisas, profilSi mimRebi parki daproeqtdeba 1-5‰ 

qanobze, maxarisxebeli gorakis mimarTulebiT (raTa gaadvildes 

SemadgenlobaTa atana gorakze). gaerTianebuli mimRebi parkis da 

asatani nawilis gegma da profili gamosaxulia nax. 3-ze, 

saidanac Cans, rom  maxarisxebeli goraki SeiZleba daproeqtdes, 

rogorc wveroTi aseve wveros gareSe, imis mixedviT, iRebs Tu 

ara monawileobas samanevro lokomotivi SemadgenlobaTa 

daxarisxebaSi. mimRebi parkis Sesabamis qanobze ganlagebisas 

SemadgenlobaTa daSveba SeiZleba organizebul iyos samanevro 

lokomotivis gareSec [6]. 

maxarisxebeli sadguris ganformirebis teqnologiuri 

kompleqsis mwarmoeblobis amaRlebis yvelaze efeqturi meTodia  

matarebelTa paraleluri daxarisxebis ganxorcieleba, romlis 

uzrunvelyofisaTvis upirveles yovlisa aucilebelia maxarisxebeli 

gorakiswina mowyobilobebis da maxarisxebeli parkis gorakis 

yelis Sesabamisi ganviTareba. mniSvnelovania agreTve am parkebis 

yelebis racionaluri urTierTkavSiri. am TvalsazrisiT metad 

mniSvnelovania prof. l. abulaZis mier SemoTavazebuli 

gorakiswina yelis variantebi, romlebic mocemulia nax. 4-ze [6]. 

nax. 4, a  iTvaliswinebs  orive  mimarTulebis gansaformirebeli 

matareblis miRebas mimRebi parkis Semosasvleli yelis mxridan. 

aRniSnul yels aqvs `gaormagebuli~ konstruqcia sami savleli 

liandagiT. mimRebi parkidan aris oTxi paraleluri gasasvleli. 

gorakze gaTvaliswinebulia oTxi asatani liandagi. es 

uzrunvelyofs gorakze ori Semadgenlobis erTdroulad 

miwodebas, sxva ori Semadgenlobis daxarisxebisas. yelSi 
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gaTvaliswinebulia agreTve `Sluzebis~ ubani samatareblo 

lokomotivebis droebiT dgomisaTvis. 

nax. 3. ganformirebis teqnologiuri kompleqsis grZivi 
profili 

 

mimRebis parkis ganxiluli konstruqcia nax. 4, b 

konstruqciasTan SedarebiT 100-110 m-iT naklebia, rac garkveul-

wilad amcirebs manevrebze daxarjul dros. 
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rkinigzis transportis yofili sakavSiro institutis 

(ВНИИЖТ) mier damuSavebulia maxarisxebeli parkis sqema 

paraleluri  daxarisxebisaTvis, romelic mocemulia nax. 5-ze [7]. 

am konstruqciis principuli Tavisebureba isaa, rom masze 

ganlagebulia sami samuxruWo pozicia: pirveli ganlagebulia 

amaCqarebel qanobze, meore TiToeul konaze gamyofi isris win, 

mesame ki maxarisxebeli parkis TiToeul liandagze-samizne 

damuxruWebisaTvis. am yelis konstruqcia iZleva Semadgenlobis 

avtomaturi daxarisxebis saSualebas. sqemaze, rogorc Cans, 

gaTvaliswinebulia xuTi asatani da sami dasaSvebi liandagi, 

romelTagan Sua gamoyenebulia rogorc savleli liandagi. garda 

amisa, am liandagze SeiZleba gamovitanoT gadajvaredinebuli 

(kuTxuri) vagonnakadi `nacxrili~ liandagebidan. `nacxril~ 

liandagebad gamoyenebulia Sua konebis ganapira liandagebi 

savleli liandagis orive mxares. aRniSnuli varianti 

iTvaliswinebs agreTve gorakis avtomaturi centralizaciisa da 

gorakis daxarisxebis siCqaris avtomaturi regulirebis 

danergvis saSualebas. 

inJiner p. botavinis mier SemoTavazebulia aseve 

damxarisxebeli parkis konstruqciis variantebi SemadgenlobaTa 

maqsimaluri paraleluri daxarisxebisaTvis, romelic mocemulia 

nax. 6-ze [8]. aRniSnuli konstruqcia matarebelTa paralelur 

daxarisxebas   axorcielebs   praqtikulad    gadajvaredinebuli 

(nacxrili) vagonebis didi moculobis pirobebSic ki. igi 

iTvaliswinebs paraleluri daxarisxebis or xerxs. pirveli 

xerxi (nax. 6, a), iTvaliswinebs parkis konstruqciul gayofas Sua 

savleli liandagiT, rogorc ori paralelurad ganlagebuli da 

damoukideblad momuSave naxevarkompleqtisa: `marjvena~ da 

`marcxena~.  

gorakis yelis asatani nawili Sedgeba mimRebi parkis 

`marjvena~ da `marcxena~ mxaris konebis seqcionirebuli 

yelebisagan. 
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gorakis centralur nawilSi mowyobilia liandagebi, 

romlebic aRWurvilni arian vagonSemneleblebiT. parkis Sua 

liandagebi gankuTvnilia kuTxuri (gadajvaredinebuli) daniSnulebis 

vagonebisaTvis. 

aRniSnul konstruqciebSi jer kidev araa miRweuli 

gorakze SemadgenlobaTa maqsimaluri daxarisxebisas vagonTa 

xelmeored gadamuSavebis aRmofxvris kompleqsuri gadawyveta. 

dRemde SemoTavazebul yvela sqemaze rCeba `gadajvaredinebuli~ 

vagonebis xelmeored daxarisxebis aucilebloba. 

zogierTi maxarisxebeli sadguri aRWurvilia meqanizaciisa 

da avtomatizaciis Tanamedrove mowyobilobebiT. amitomac maT 

SeuZliaT gadaamuSavon dRe-RameSi 6-7 aTasi vagoni da metic. 

aseTi samuSaoebis dasaZlevad, ra Tqma unda, saWiroa 

maxarisxebeli sadguris saTanado ganviTareba, saliandago sqemis 

srulyofa, rac rkinigzis saeqspluatacio muSaobis Semdgomi 

intensifikaciis erT-erT mniSvnelovan problemas warmoadgens. am 

mizniT didi yuradReba unda davuTmoT liandagTa parkebis 

yelebis konstruqciebis srulyofas, maTi erTmaneTTan 

moxerxebulad dakavSirebisa da samanevro operaciebis 

(ganformirebisa da formirebis) intensifikaciis sakiTxebs [9]. 

rkinigzaze gadazidviTi procesis marTvis srulyofa 

miiRweva Tanamedrove moTxovnaTa safuZvelze mTel rig 

kompleqsur RonisZiebaTa ganxorcielebiT, romelTac miekuTvneba: 

teqnikur sadgurTa ricxvis Semcireba da samanevro muSaobis 

koncentracia; lokomotivebiT matarebelTa momsaxurebis mxrebis 

gazrda; matarebelTa formirebis gegmisa da moZraobis grafikebis  

optimaluri variantebis SemuSaveba da sxv. CamoTvlili 

RonisZiebebidan gansakuTrebul yuradRebas imsaxurebs matareblis 

formirebis sadgurTa ricxvis Semcireba da manevrebis 

koncentracia [10]. 

arsebuli rkinigzis teqnikuri sadgurebis saliandago 

ganviTarebis sqemebisa da maTi ZiriTadi obieqtebis analizma 

gviCvena,   rom   maT  gaaCniaT   seriozuli  naklovanebebi, rac 
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ZiriTadad gamowveulia samanevro mowyobilobebis (gamwevi 

liandagebi da maxarisxebeli gorakebi) arasakmarisi simZlavriT, 

gansakuTrebiT aRsaniSnavia satvirTo matarebelTa ganformirebisa 

da formirebis operaciebis intensifikaciisaTvis gorakiswina da 

gorakis yelebisa da maxarisxebeli parkis gamosasvleli yelebis 

arasakmarisi ganviTareba. amitom saWiroa aRniSnul mowyobilobaTa 

saliandago ganviTarebis sqemebis axali, progresuli variantebis 

damuSaveba, gaangariSeba da daproeqteba. 

maxarisxebeli gorakis gadamuSavebis unari anu 

mwarmoebluroba SeiZleba gaizardos sxvadasxva organizaciul 

teqnikuri an rekonstruqciuli RonisZiebebis gamoyenebiT. es 

ukanaskneli ki dakavSirebulia did kapitalur xarjebTan. amitom 

mimarTaven organizaciul-teqnikur RonisZiebebs. ase magaliTad  

matarebelTa intensiuri mosvlis periodSi gamoiyeneben gorakis 

muSaobis forsirebul reJims. am dros axorcieleben ori 

samatareblo Semadgenlobis paralelur daxarisxebas da 

imavdroulad gorakze aitanen or sxva Semadgenlobas [11], [12]. 

ganformirebis teqnologiuri kompleqsis mniSvnelovani 

nawilia mimRebi parkis gorakiswina yeli, romlis simZlavrec 

damokidebulia ara marto liandagTa ricxvze da sigrZeze, 

aramed misi yelis konstruqciaze, romelic unda akmayofilebdes 

saWiro gamtarunarianobas. maxarisxebeli kompleqsis utyuari da 

normaluri funqcionirebisaTvis aucilebelia, rom matareblis 

daxarisxebis tempi sadguris yovel momdevno obieqtze 

aRematebodes winamdebare elementis muSaobis temps [13]. 

rogorc cnobilia rkinigzis teqnikur sadgurebze 

gadamuSavdeba didi raodenobiT satranzito vagonnakadi, romelTa 

formirebac dakavSirebulia droisa da samanevro saSualebebis 

did xarjTan. amitom saWiroa teqnikur sadgurebze matarebelTa 

formirebis raionebis sqemebis srulyofa. am TvalsazrisiT 

sayuradReboa profesor n. pravdinisa da profesor v. akuliniCevis 

SemoTavazebebi da rekomendaciebi formirebis teqnologiuri 

kompleqsebis konstruqciebis srulyofisa da maTi sadgurebze 
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racionaluri ganlagebis Sesaxeb, rac saboloo SedegSi 

mniSvnelovnad daaCqarebs e.w. sakuTari formirebis matareblebis 

damuSavebas [14]. 

rogorc cnobilia, sarkinigzo transportis muSaobaSi 

mniSvnelovani adgili sadgurebs ekuTvnis. sadgurTa Soris ki 

gansakuTrebiT gamoirCevian teqnikuri (saubno da maxarisxebeli) 

sadgurebi, romlebic didi raodenobiT Seadgenen sxvadasxva 

kategoriis matareblebs. profesori v. persianovi gamoyofs 

aRniSnul rkinigzis sadgurebis did rols ara marto rkinigzis 

transportis muSaobaSi, aramed mTlianad erTian satransporto 

sistemaSi. amitom, gansakuTrebiT Tanamedrove pirobebSi aseT 

sadgurTa calkeuli elementebis srulyofasa da mTlianad 

sadguris sqemebis gaumjobesebas didi yuradReba unda daeTmos 

[15]. 

rkinigzaze didi raodenobiT moZraoben or, sam da 

mravaljgufiani (amkrebi, gamomtani, gadamcemi) matareblebi, 

romelTa organizacia moiTxovs drois mniSvnelovan xarjs 

erTjgufiani kategoriis matareblebTan SedarebiT. aman 

mniSvnelovnad gazarda maxarisxebeli parkebis gamosasvleli 

yelebisa da gamwevi liandagebis (Cixebis) datvirTva, ris 

Sedegadac mcirdeba vagonnakadis gadamuSavebis gatarebis tempi. 

am TvalsazrisiT gansakuTrebul yuradRebas imsaxurebs 

maxarisxebeli parkebis gamosasvleli yelebis konstruqciebis 

srulyofa. 

matarebelTa formirebis teqnologiuri kompleqsis 

konstruqcia unda damuSavdes mzardi gadasamuSavebeli vagon-

nakadis perspeqtiuli zomebis gaTvaliswinebiT, kerZod 

mxedvelobaSia yvela kategoriis satvirTo matareblis formirebis 

daCqareba [16], [17]. 

maxarisxebeli sistemebis simZlavreebis gazrdasTan 

dakavSirebiT xarjebi SesamCnevad mcirdeba, e.i. maxarisxebeli 

sadguris eqspluataciis efeqturoba swrafad izrdeba. aqedan 

gamomdinare SeiZleba gakeTdes mniSvnelovani daskvna imis 
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Sesaxeb, rom ukve sadguris proeqtirebis dros aucilebelia 

gaviTvaliswinoT maTi momavali rekonstruqciis SesaZleblobebi. 

gansaxorcielebeli variantis efeqturobis dadgenisaTvis 

gamoiyeneben or meTods – gamosyidvis vadis gansazRvrisa da 

dayvanili xarjebis minimumis gansazRvriT [18]. 

teqnikuri sadgurebis muSaobaSi mniSvnelovani sakiTxia 

ganformirebisa da formirebis intensifikacia. cnobilia, rom 

maxarisxebeli gorakis teqnologiuri intervali meryeobs 8-20 

wuTis farglebSi. misi mniSvnelobis erTi wuTiTac Semcireba 

gorakis gadamuSavebis unars aamaRlebs 5-10%-iT, anu saSualod 

250-400 vagoniT dRe-RameSi. amasTanave am dros mcirdeba 

SemadgenlobaTa mocdenebi ganformirebis molodinSi [19]. 

vagonis brunvis daCqarebis TvalsazrisiT didi mniSvneloba  

aqvs matarebelTa jgufur formirebas. vagonnakadis organizaciis 

aseTi sistema iZleva saSualebas SevamciroT vagonTa 

dagrovebaze daxarjuli dro teqnikur sadgurebze, avamaRloT 

teqnikuri marSrutebis garbenis siSore, avamaRloT vagonnakadis 

tranzituloba, adgilobrivi tvirTis gadazidvis intensiuroba 

da satvirTo frontebis momsaxureba. 

jgufuri matareblebis formirebis sistemis ganviTarebis 

organizaciul RonisZiebad SeiZleba ganvixiloT teqnikur 

sadgurTa gorakqveda parkebis yelebis konstruqciebis srulyofa. 

am TvalsazrisiT saintereso da mniSvnelovania profesor 

l.abulaZisa da profesor g. Telias mier damuSavebuli 

maxarisxebeli parkis yelebis specialuri konstruqciebi, 

romlebic iTvaliswineben liandagTa konebis seqcionirebas da 

maT ganlagebas parkis arsebuli saganis farglebSi. aRniSnuli 

konstruqciebi iZlevian saSualebas gavafarTovoT matarebelTa 

jgufuri formireba (gansakuTrebiT or- da samjgufiani 

matareblebisa) da davaCqaroT samanevro operaciebi, aseve 

mniSvnelovnad davaCqaroT mravaljgufiani (amkrebi, gadamcemi, 

gamomtani) matareblebis formireba parkSi damatebiTi samanevro 

mowyobilobebis – mcire   simZlavris   gorakebisa   da   mokle  
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liandagebiani damajgufebeli parkebis gamoyenebiT [20], [21]. 

rkinigzis transportze sabazro ekonomikis damkvidrebam 

rkinigzis teqnikuri sadgurebis winaSe daayena rigi amocanebi, 

romlebic moTxoven maTi muSaobis teqnikur-ekonomikuri 

maCveneblebis srulyofas. wina planze warmoCindeba Semdegi 

faqtorebi: moZravi Semadgenlobis garbenebisa da mocdenebis 

Semcireba; adgilobrivi vagonnakadis gadamuSavebis daCqareba da 

matarebelTa jgufuri formirebis gafarToeba; teqnologiuri 

procesebis intensifikacia da saeqspluatacio xarjebisa da 

vagonTa gadamuSavebis TviTRirebulebis Semcireba; matarebelTa 

formirebis gegmisa da moZraobis grafikebis srulyofa da sxv. 

teqnikuri sadgurebis muSaobaSi mTavar problemad yovelTvis 

rCeba matarebelTa ganformirebisa da formirebis intensifikacia, 

romelTanac pirdapiraa dakavSirebuli aRniSnul sadgurTa 

mwarmoeblurobis amaRleba. am TvalsazrisiT profesorebi l. 

abulaZe, a. CxaiZe da g. Telia gvTavazoben matarebelTa 

ganformirebisa da formirebis teqnologiuri kompleqsebis 

efeqtur variantebs, romlebic uzrunvelyofen samatareblo 

SemadgenlobaTa maqsimaluri paraleluri daxarisxebis 

SesaZleblobebs da Sesabamisad sadgurTa mwarmoeblobis 

maqsimalur amaRlebas [22]. 

rkinigzis  teqnikur  sadgurTa  Soris, rogorc cnobilia,  

gansakuTrebiT gamoiyofa maxarisxebeli sadgurebi, romelTa 

ricxvi sadgurTa saerTo ricxvis mxolod 2,5%-s Seadgens da 

maTze sruldeba maxarisxebeli samuSaos TiTqmis 60%. aseTi 

moculobis samuSaos aTviseba SesaZlebelia mxolod matarebelTa 

ganformirebis teqnologiuri kompleqsis konstruqciaze da mis 

dakavSirebaze formirebis teqnologiur kompleqsTan. 

ganformirebis teqnologiuri kompleqsis muSaobis 

ZiriTadi  principi unda iyos matarebelTa Seuferxebeli miReba 

da damuSaveba teqnologiuri operaciebis nakadurobisa da 

ritmulobis uzrunvelyofis safuZvelze. aucilebelia agreTve 

sadguris yvela teqnikuri saSualebebis maRali saimedooba. 
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aRniSnuli kompleqsis muSaobis intensifikaciisaTvis 

aucilebelia misi teqnikuri aRWurvilobisa da muSaobis 

teqnologiis srulyofa, saliandago ganviTarebis sqemis 

gaumjobeseba da calkeuli elementebis konstruqciuli 

gadawyveta. 

maxarisxebeli sadguris sqemis mTlian kompleqsSi 

mniSvnelovan adgils ikavebs gorakiswina mowyobilobebi, romelTa 

racionalur daproeqtebasa da simZlavreze damokidebulia 

mTlianad sadguris gadamuSavebis unari. maxarisxebeli 

mowyobilobebis simZlavris gazrdisaTvis ki moiTxoveba ZiriTadi 

parkebis (gansakuTrebiT maxarisxebeli parkis) konstruqciebis 

srulyofa da liandagTa racionaluri specializacia, saWiro 

gamtarunarianobis dakmayofileba, marSrutebis maqsimaluri 

paraleluroba da sxv. [23]. 

rkinigzis teqnikuri sadgurebis sqemebisa da muSaobis 

teqnologiis srulyofas satvirTo matarebelTa formirebis 

daCqarebis saqmeSi didi mniSvneloba eniWeba. arsebobs teqnikuri 

sadgurebis gamtarunarianobis gaZlierebis saerTo pirobebi, 

romelTagan gansakuTrebiT unda gamovyoT: sadgurTa sqemebis 

srulyofa Tanamedrove da perpeqtiul moTxovnaTa Sesabamisad; 

maxarisxebel mowyobilobaTa simZlavris gazrda da adgilobrivi 

vagonnakadis daCqarebuli gadamuSaveba; muSaobis teqnologiuri 

procesebis intensifikacia; matarebelTa optimaluri formirebis 

gegmis uzrunvelyofa da vagonebis mocdenebis Semcireba; 

SeerTebuli matareblebis normaluri momsaxureba da sxv. 

arsebul teqnikur sadgurebze ki, rogorc cnobilia gamtar-

unarianobas zRudaven ZiriTadi parkebis yelebi da maxarisxebeli 

mowyobilobebi. amitom sadguris parkTa yelebis  racionaluri 

konstruqciebis SerCevas da daproeqtebas gadamwyveti mniSvneloba 

aqvs sadguris sasurveli gamtarunarianobis uzrunvelyofisaTvis 

[24]. 

matarebelTa formirebis sadgurebs unda hqondeT aucilebeli 

gamtar- da gadamuSavebiTi unari perspeqtiuli moTxovnebis 



37 

gaTvaliswinebiT. amitom saWiroa Seiqmnas rezervebi sadguris 

teqnikuri aRWurvilobis gaZlierebisa da saliandago ganviTarebis 

srulyofis TvalsazrisiT. aucilebelia aseve gaviTvaliswinoT 

is garemoebac, rom ZiriTadi parkebis liandagebi da samanevro 

mowyobilobani unda davtvirToT ara umetes 70-75%-isa. mZlavri 

maxarisxebeli sadgurebisaTvis mwarmoeblobis amaRlebis yvelaze 

efeqturi meTodia samatareblo SemadgenlobaTa paraleluri 

daxarisxeba. amisaTvis ki unda srulvyoT ganformirebis 

teqnologiuri kompleqsebi, maxarisxebeli parkis gamosasvleli 

yelebi (saWiro raodenobis formirebis CixebiT) da uzrunvelvyoT 

aRniSnuli gamosasvleli yelis racionaluri dakavSireba 

gamgzavni parkis liandagebTan [25]. 

rogorc cnobilia, matarebelTa formireba iTvleba yvelaze 

rTul da Sromatevad samuSaod, romelic, rogorc wesi sruldeba  

formirebis Cixebze. amitomac formirebis Cixebis gadamuSavebis 

unari bevrad CamorCeba maxarisxebeli gorakis gadamuSavebis 

unars. amitomac saWiroa Seiqmnas formirebis raionebis 

(maxarisxebeli parkebis gamosasvleli yelebis) racionaluri 

konstruqciebi. es ki damokidebulia maxarisxebel parkSi 

liandagTa ricxvze, formirebis Cixebis raodenobaze (samanevro 

lokomotivTa ricxvze), jgufuri matareblebis formirebis 

meTodebze da sxva faqtorebze. 

aRniSnul moTxovnaTa gaTvaliswinebiT profesor g. Telias 

mier SemoTavazebulia maxarisxebeli parkis gamosasvleli yelis 

sqema, romelic iZleva saSualebas mniSvnelovnad amaRlebdes 

manevruloba da daCqardes sxvadasxva kategoriis matareblebis 

formireba. kerZod gamosasvleli yeli gayofilia or nawilad, 

romlebic muSaoben erTmaneTisagan damoukideblad moZraobis 

mimarTulebaTa mixedviT. amasTan gamosasvleli yelis yvela  

liandags aqvs moxerxebuli kavSiri gamgzavni parkis yvela 

liandagTan, ris xarjzec Cqardeba matarebelTa formirebis 

procesi da maTi gagzavna [26]. 

rkinigzis teqnikur sadgurTa Soris Tavisi funqcionaluri  
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daniSnulebiT gamoiyofian saubno sadgurebi. unda aRiniSnos, 

rom arsebuli saubno sadgurebi xasiaTdebian rigi naklovanebebiT 

rogorc konstruqciuli, ise teqnologiuri TvalsazrisiT. 

aqedan gamomdinare aucilebelia maTi saliandago ganviTarebis 

sqemebis Semdgomi ganviTareba rkinigzis transportis eqspluataciis 

Tanamedrove pirobebis gaTvaliswinebiT, saxeldobr: SeerTebuli 

da mZimemasiani matareblebis tarebis organizacia tvirTdaZabul 

rkinigzis xazebze, matarebelTa jgufuri formirebis ganviTareba, 

adgilobrivi vagonebis detaluri daxarisxeba satvirTo frontebis 

daniSnulebiT, mravaljgufiani (amkrebi, gadamcemi, gamomtani) 

matareblebis formirebis daCqareba da a.S. aRniSnuli pirobebis 

gaTvaliswinebiT damuSavebuli saubno sadguris sqemebi SeiZleba 

gardaiqmnen raionuli tipis maxarisxebel sadgurad [27]. 

rkinigzis sadgurebisa da kvanZebis daproeqtebis praqtika 

gviCvenebs, rom maxarisxebeli parkis gamosasvleli yelis yvelaze 

mokle da kompaqturi sqemebi miiReba simetriuli (1/6 markis) 

saisro gadamyvanebis gamoyenebiT. formirebis kompleqsis maRali 

mwarmoeblurobis misaRwevad mizanSewonilia gaviTvaliswinoT 

gamwevi liandagebis saWiro raodenoba, aseve gamgzavn parkSi e.w. 

savleli liandagebi samanevro lokomotivebis moZraobisaTvis. 

formirebis kompleqsis daproeqtebisa da mSeneblobisadmi aseTi 

midgoma uzrunvelyofs maRal manevrulobas matarebelTa 

formirebisas, Sesasrulebeli operaciebis mimdinareobis 

daCqarebas da saboloo SedegSi gadamuSavebis unaris amaRlebas. 

garda amisa maxarisxebel parkSi liandagTa ricxvis gazrdasTan 

erTad (gansakuTrebiT satvirTo matareblebis didi raodenobiT 

formirebis dros) aucilebelia gazardos gamwevi liandagebis 

(formirebis Cixebis) da samanevro lokomotivebis ricxvic [28]. 

maxarisxebeli sadguris gamarTuli da Seuferxebeli 

muSaoba bevradaa damokidebuli misaRebi da gasagzavni parkebis 

simZlavreze, anu am parkebSi liandagTa ricxvsa da sasargeblo 

sigrZeebze. sadguris stabiluri muSaoba maSin iqneba 

uzrunvelyofili, roca sadguris yoveli Semdgomi elementebis 
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gadamuSavebis unari aRemateba winamdebare elementis teqnikur 

SesaZleblobebs. 

arsebobs misaReb da gasagzavn parkebSi liandagTa ricxvis 

gaangariSebis sxvadasxva midgoma da meTodika, romelTa Soris 

yvelaze ufro gavrcelebulia sadgurebisa da kvanZebis 

daproeqtebis instruqciis miTiTebani. magram am meTodebsa da 

formulebSi srulad ar aris is faqtorebi, romlebic arsebiT 

gavlenas axdenen liandagTa ricxvze. swored amis gamoa, rom 

arsebuli maxarisxebeli sadgurebis umravlesoba ganicdis 

misaReb da gasagzavn liandagTa naklebobas. 

unda aRiniSnos, rom bolo periodSi sxvadasxva mecnierTa 

da specialistTa mier SemoTavazebul naSromebSi ufro dazustda  

da saimedo gaxda misaReb da gasagzavn liandagTa saWiro 

ricxvis gaangariSeba, magram amave dros mkveTrad garTulda 

SemoTavazebuli formulebi da TviT gaangariSebis meTodebic. es 

ra Tqma unda sagrZnoblad aZnelebs maT farTo gamoyenebas 

sadgurTa daproeqtebis dros. am TvalsazrisiT sayuradReboa 

profesor g. Teliasa da akad. doqtor k. SarvaSiZis samecniero 

statia, sadac avtorTa mier SemoTavazebulia ramdenadme 

gaiolebuli da praqtikulad mosaxerxebeli maxarisxebeli 

sadguris misaReb da gasagzavn parkebSi liandagTa ricxvis 

gaangariSebis meTodika da mis safuZvelze Camoyalibebuli 

daskvnebi imis Sesaxeb, rom misaRebi liandagis gamoyenebis 

koeficientis 15÷18%-iT gadidebisas liandagTa saWiro ricxvi 

mcirdeba 20÷25%-iT, rac gvaZlebs saSualebas gavzardoT 

samatareblo daniSnulebaTa ricxvi da Sesabamisad avamaRloT 

sadgurTa gamtarunarianobis done [29]. 

rogorc cnobilia, axali teqnikuri sadgurebis daproeqteba 

da mSenebloba moiTxobs did kapitalur xarjebs. garda amisa 

xSir SemTxvevebSi araa sakmarisi sasadguro moednis sigrZe da 

arsebobs kidev mravali SemzRudavi faqtori. am SemTxvevaSi 

aqtualuri xdeba sakiTxi arsebul teqnikur (gansakuTrebiT 

maxarisxebel) sadgurTa modernizaciis TvalsazrisiT, romelic 
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iTvaliswinebs calkeuli maxarisxebeli mowyobilobebis 

simZlavreebis gazrdas, teqnikuri aRWurvilobis srulyofas, 

progresuli teqnologiebis danergvas da a.S. cxadia sadgurTa 

modernizaciac dakavSirebulia kapitalur xarjebTan. amitom 

saWiroa mecnierulad dasabuTebuli gadawyvetilebebis SemuSaveba. 

amasTan mniSvnelovania ganisazRvros maxarisxebeli sadguris 

muSaobis intensifikaciis mTavari elementis – maxarisxebeli 

gorakis meqanizaciisa da avtomatizaciis tempebis daCqarebis 

SesaZleblobani. 

maxarisxebeli sadguris modernizaciis ekonomikuri 

efeqturoba SeiZleba Sefasdes gadasamuSavebeli vagonebis 

raodenobis cvlilebis, maTi sadgurze yofnis drois xangrZlivobis  

da sadgurze gadamuSavebis TviTRirebulebis gaangariSebis 

safuZvelze. maxarisxebel sadgurTa modernizaciis sakiTxi 

dReisaTvis aqtiurad xorcieldeba ruseTis rkinigzebze, ramac 

gamoiRo mniSvnelovani ekonomikuri efeqti (modernizebul iqna 

msxvili maxarisxebeli sadgurebi `bekasovo-maxarisxebeli~, 

`inskaia~ da sxvebi) [30]. 

rkinigzis teqnikuri sadgurebis mniSvnelovani obieqtia 

matarebelTa formirebis teqnologiuri kompleqsi, romlis 

simZlavrec mTlianadaa damokidebuli maxarisxebeli parkis 

gamosasvleli yelis konstruqciaze, samanevro lokomotivTa 

ricxvze da sxvadasxva kategoriis matarebelTa formirebis 

miRebul meTodebze. 

arsebuli rkinigzis teqnikuri sadgurebis maxarisxebeli 

parkebis gamosasvleli yelebis Tavisebureba is aris, rom 

SeuZlebelia ramdenime samanevro lokomotivis erTdrouli 

muSaoba Cixebze. aseTi yelebis konstruqciebSi ar aris 

gaTvaliswinebili ori formirebis Cixidan paraleluri 

gasasvlelebi daxarisxebis liandagebze, romlebic warmoqmnian 

erT konas. es ki iwvevs formirebis raionis mwarmoeblobis 

Semcirebas, dagrovebuli Semadgenlobebis damatebiT mocdenebs  

da samanevro lokomotivTa dayovnebebs. aRniSnuli siZneleebi 
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aRmofxvrilia prof. g. Teliasa da inJiner g. mWedliSvilis 

samecniero naSromSi SemoTavazebul formirebis teqnologiuri 

kompleqsebis sqemebze [31], kerZod daxarisxebis sawinaaRmdego 

mimarTulebis satvirTo matareblebi igzavnebian e.w. 

naxevarwrisebri liandagiT. marTalia es RonisZieba moiTxovs 

damatebiTi mSeneblobis xarjebs, magram mTlianad Tavisufldeba 

matarebelTa formirebis raioni samatareblo lokomotivTa 

damatebiTi gadaadgilebebisagan, aseve sakuTari formirebis 

matarebelTa zedmeti gadaadgilebebisagan, rac iZleva matarebelTa  

formirebis mkveTri intensifikaciis saSualebas. aRniSnul 

naSromSi SemoTavazebulia agreTve formirebis teqnologiuri 

kompleqsis formirebis Cixebis mwarmoeblurobis gaangariSebis 

meTodika, rasac praqtikuli mniSvneloba gaaCnia. 

Tanamedrove pirobebSi udidesi mniSvneloba eniWeba 

rkinigzis teqnikur sadgurebze maxarisxebel mowyobilobaTa 

simZlavreebis amaRlebas. 

rogorc rkinigzis muSaobis praqtika gviCvenebs, maxarisxebel 

gorakebs iyeneben ara marto matarebelTa ganformirebisaTvis, 

aramed maTi formirebisaTvis da damatebiTi operaciebis 

SesrulebisaTvis, rac did gavlenas axdens aRniSnuli 

mowyobilobis gadamuSavebis unarze – amcirebs mas. 

manamde, sanam maxarisxebel goraks gamoviyenebT matarebelTa  

formirebisaTvis, aucilebelia winaswar davadginoT aRniSnuli 

operaciis Sesrulebis SesaZlebloba da sxvadasxva kategoriis 

matarebelTa formirebis xerxebi da meTodebi. amisaTvis saWiroa 

viangariSoT matarebelTa formirebis xangrZlivoba maxarisxebel 

gorakze da formirebis Cixebze – erTjgufiani, or- da  

samjgufiani da mravaljgufiani matareblebisaTvis cal-calke 

da movaxdinoT miRebuli Sedegebis analizi [32]. 
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2. შედეგები და მათი განსჯა 

2.1. რკინიგზის ტექნიკურ სადგურებზე მატარებელთა 
   განფორმირებისა და ფორმირების ოპერაციების  

სრულყოფა 
 

2.1.1. მატარებელთა განფორმირება გამწევ ლიანდაგზე 
 

saubno da ugorako maxarisxebel sadgurebze (teqnikur 

sadgurebze) vagonTa daxarisxebis manevrebi specialur gamwev 

Cixebze xorcieldeba da SemadgenlobaTa daSlisas vagonebi 

gadaadgileba lokomotivis biZgebisa da sakuTari simZimis Zalis 

qmedebiT.  

manevrebis daCqarebis TvalsazrisiT, saubno da ugorako 

sadgurebze gamwev samanevro Cixebs akeTeben specialuri profiliT 

– maxarisxebeli parkisaken daqanebuls anda maTze moawyoben 

naxevargorakebs. 

gamwevi samanevro Cixi SeiZleba moewyos iseT specialur 

daqanebaze, rom matarebelTa daSla samanevro lokomotivis 

gareSec movaxdinoT (nax. 7). 

nax. 7. daqanebul gamwevi Cixis profili SemadgenlobaTa 
ganuwyveteli daxarisxebis uzrunvelyofiT 

 

rogorc naxazidan Cans, lokomotivs gamoaqvs Semadgenloba 

mimRebi liandagidan gamwev Cixze, ubiZgebs mas da TviTon kvlav 

samuxruWo pozicia 

Semadgenloba 

gamwevi Cixi 
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dabrundeba mimReb-gamgzavn parkSi Semosasvleli liandagiT. 

saisre zonis win xdeba vagonebis gadaxsna, romlebic agreTve 

simZimis Zalis qmedebiT ganagrZoben moZraobas saTanado 

daniSnulebis saxarisxebeli liandagisaken. sadgur `striiSi~ 

gamwevi Cixi warmatebiT muSaobs da mkveTrad  amcirebs  

matareblis daSlis xangrZlivobas, aTavisuflebs lokomotivs 

vagonebis daxarisxebis samanevro operaciebisagan. matareblebis 

daxarisxebis aseTi axali teqnologia amJamad gamoiyeneba mTel 

rig ugorako da gorakian sadgurebzec. magaliTad, sadgur 

`liskiSi~ (samxreT-aRmosavleTis rkinigza) da sxva rkinigzebzec 

(ruseTis federacia).  

misaRebi liandagidan gamwev Cixze Semadgenloba SeiZleba 

gavitanoT vagonebiT win da avtogadabmulobaTa winaswar 

gadaxsnil mdgomareobaSic ki. aseT pirobebSi gamwev Cixze 

gatanili Semadgenloba imyofeba SekumSul mdgomareobaSi. amis 

gamo da agreTve imitom, rom TviT gamwevi Cixi specialur 

daqanebazea mowyobili da Semadgenlobaze moqmedebs sakuTari 

simZimis Zala, lokomotivis mocilebis Semdeg igi amoZravdeba 

maxarisxebeli parkisaken da Semosasvleli liandagi saWiro aRar 

aris. gaangariSebam da muSaobis gamocdilebam daadastura, rom 

Tu kidev ufro gavaumjobesebT gamwevi Cixis profils, SeiZleba 

matareblebi davaxarisxoT ara marto lokomotivebis 

ganTavisuflebiT, aramed samuxruWo poziciis gareSec. Tu 

sadgurze saSualeba araa movawyoT gamwevi Cixebi specialur 

daqanebaze, maSin saWiroa saerTod Cixi iyos maxarisxebeli 

parkisaken mcired mainc daqanebuli (1,5-2,5‰). es saSualebas 

iZleba gamoviyenoT matareblebis daxarisxebis iseTi mowinave 

meTodebi, rogoricaa erTjeradi da mravaljeradi biZgebi [10]. 

horizontalur Cixze SemadgenlobaTa daxarisxeba did 

dros moiTxovs da igi naklebad efeqtiania. mravaljeradi 

biZgebis meTodi daqanebul gamwev Cixze metad karg Sedegebs 

iZleba da erTiorad amcirebs Semadgenlobis daxarisxebis 

xangrZlivobas. 
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SemadgenlobaTa daxarisxebis daCqarebis TvalsazrisiT 

zogierT saubno da ugorako maxarisxebel sadgurebze 

mowyobilia naxevargorakebi, romlebic warmoadgenen gamwevi 

Cixidan gorakze gardamaval etaps. maTi simaRle saSualod ar 

aRemateba 1,2-1,5 m-s. es mowyobiloba gamoiyeneba, rogorc 

SemadgenlobaTa dasaxarisxeblad, ise Sesadgenad da uzrunvelyofs 

aRniSnul operaciaTa xangrZlivobis sagrZnob Semcirebas, 

sadguris gadamuSavebis unaris amaRlebas. 

aRsaniSnavia, rom bolo xanebSi naxevargorakebze iyeneben 

SemadgenlobaTa iseTive uwyveti daxarisxebis meTods, rogorsac 

gorakze, magaliTad, sadgurze – Sepetovka, kondraSevskaia 

novaia, niJnedneprovsk – uzeli da sxv. (ruseTis federacia). es 

mdgomareoba kidev ufro efeqtians  xdis naxevargorakebs Tavisi 

gadamuSavebis unariT da afarToebs maTi gamoyenebis sferos 

rkinigzis ara marto teqnikur, aramed sxva sadgurebzec. aseT 

pirobebSi naxevargorakebis muSaoba principulad arafriT ar 

gansxvavdeba mcire simZlavris gorakebis muSaobisagan. 

naxevargorakis profili damokidebulia mis simaRleze da 

SearCeven maqsimaluri gadamuSavebis unaris uzrunvelyofis 

gaTvaliswinebiT. amJamad naxevargorakebis dasaSvebi nawilis 

profils aproeqteben ori an sami elementisagan, aRmarTiT an 

uaRmarTod, rogorc es naCvenebia nax. 8-ze. 

rogorc naxevargorakebis muSaobis praqtika gviCvenebs, 

mizanSewonilia amaCqarebeli qanobis (iaCq.) davaproeqtiT 20-30‰-ni 

qaoniT da ganvalagoT aranakleb 40-50 m sigrZeze. Tanamedrove 

naxevargorakebze grZeli amaCqarebeli qanobis daproeqteba xels 

Seuwyobs gadaxsnili vagonebis jgufebis Semadgenlobisagan 

swrafad mocilebas da saTanado maxarisxebeli liandagebisken 

daCqarebul gadaadgilebas. 

amJamad gansakuTrebuli yuradReba eqceva teqnikuri 

sadgurebis kompleqsur ganviTarebas, romelic gulisxmobs 

rogorc maTi saliandago sqemebis racionalizacias da 

teqnologiur procesTa gaumjobesebas, aseve meqanizaciisa da 
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avtomatizaciis farTo danergvas. am mxriv mniSvnelovani 

samuSaoebi tardeba rkinigzis mTel rig mimarTulebebze. 

elmavlebisa da Tbomavlebis ukeT gamoyenebis uzrunvelyofisaTvis 

intensiurad mimdinareobs sasadguro liandagebis dagrZeleba 

(gansakuTrebiT `dsT~-s qveynebis rkinigzebze). 

 
nax. 8. gamwevi Cixis gaumjobesebuli profili 
     naxevargorakis gamoyenebis SemTxvevaSi 

 

rkinigzis did kvanZebSi tardeba maxarisxebeli gorakebis 

meqanizaciisa da avtomatizaciis samuSaoebi, rac zrdis maT 

gamtarobis unars da xels uwyobs samanevro organizaciis 

Semdgom gaumjobesebas da satvirTo vagonis brunvis daCqarebas. 

Teoriuli kvleva da matareblis SemdgenelTa muSaobis 

praqtika gviCvenebs, rom umravles SemTxvevaSi mizanSewonilia 

manevrebi gamwev liandagebze vawarmooT ara mTliani 

SemadgenlobiT, aramed misi calkeuli nawilebis mixedviT. Tu 

SemadgenlobaSi gvaqvs g samanevro jgufebis raodenoba, maSin im 

  gamwevi Cixi 

wvero 

wvero 

 Ls 

 hi 

 hmax 

 hmax 

∑hw 

∑hw 
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nawilebis ricxvi, romlis toladac unda daiyos Semadgenloba, 

icvleba x=1-dan, roca manevrebi xorcieldeba mTliani 

SemadgenlobiT, x=g-mde, roca lokomotivi axdens manevrebs yvela 

samanevro jgufis mimarT cal-calke. 

rac ufro metia nawilebis ricxvi, miT ufro met fuW da 

gadayenebiT reisebs asrulebs lokomotivi, rac zrdis manevrebis 

saerTo dros. sayuradReboa isic, rom, rac ufro mcirea 

samanevro Semadgenloba, miT ufro meti siCqariT SeiZleba 

manevrebis warmoeba, miT ufro naklebi droa saWiro gaqanebasa 

da Senelebaze. 

yvelaze ufro xelsayrelia nawilTa iseTi raodenoba, 

romlis drosac manevrebis saerTo dro Semcirebulia. manevrebis 

dros nawilebis mizanSewonili ricxvi damokidebulia bunebriv 

pirobebze, lokomotivis tipze da sxva pirobebze. umetes SemTxvevaSi 

Semadgenlobas yofen or nawilad. 

Tu Semadgenlobas manevrebis dros davyofT x nawilad, 

maSin miviRebT saSualo samanevro Semadgenlobas  

,
x
mm =saS                              (1) 

sadac m SemadgenlobaSi saerTo vagonebis raodenobaa. 

izolirebuli biZgebiT manevrebis warmoebisas sruldeba 

gawevis naxevarreisebi, daxarisxebis (biZgebi) da Semadgenlobis 

gamwev Cixze ukan gamowevis naxevarreisebi. vinaidan 

izolirebuli biZgebiT da daxeviTi manevrebis dros yoveli 

reisis an maxarisxebeli naxevarreisis  Sedegad saxarisxebel 

liandagSi gaigzavneba vagonTa mxolod erTi jgufi. amitom 

maxarisxebel naxevarreisTa ricxvi tolia jgufebis raodenobisa, 

e.i. R=g. Semadgenlobis gamowevis naxevarreisTa ricxvi gamwev 

Cixze morigi biZgis micemis Semdeg TiToeul nawilSi erTiT 

naklebia ganformirebul jgufTa ricxvze. aseTi naxevarreisebis 

saerTo ricxvi (g_x)-is tolia. 

gamowevis naxevarreisis dros saSualo samanevro 

Semadgenloba: 



47 

x
m

g
m

g
m

x
mm

2
2: =








+








−=saS. ,                     (2) 

normatiuli koeficientebis gamoyenebiT Semadgenlobis 

ganformirebis dro SeiZleba viangariSoT formuliT: 

Semganf. mБAgT ⋅+= ,                           (3) 

sadac A da Б _ normatiuli koeficientebia; 

      g _ samanevro jgufebis raodenoba, 

Semadgenlobis ganformirebis saerTo dro saxarisxebel 

liandagebSi vagonTa jgufebis gaTvaliswinebiT toli iqneba [10]: 

v.S.daxar.ganf. TTT += , wT,                       (4) 

sadac −daxar.T aris vagonTa daxarisxebis dro, wT; 

     −v.S.T maxarisxebel liandagebze vagonTa Sejgufebis dro, wT. 

         ( ).06,0 Semv.S. mT ⋅=  

 

2.1.2. matarebelTa formireba gamwev liandagze 
 

erT saxarisxebel liandagze jgufuri (amkrebi) matareblis 

Semadgenlobis dagrovebisas misi formireba gulisxmobs 

Semadgenlobis daxarisxebas da sxvadasxva daniSnulebis vagonTa  

jgufebis SerCevas samatareblo jgufebad, xolo Semdeg am 

SerCeul vagonTa Sekrebas, riTac mTavrdeba matareblis 

formireba. aseTi Semadgenlobis formirebis  dro Sedgeba Semdegi 

elementebisagan: 

Sekr.daxar.form. TTT += ,                       (5) 

sadac −daxar.T Semadgenlobis daxarisxebis droa, wT; 

       −Sekr.T vagonTa SerCeuli jgufebis Sekrebis (mTlian 

Semadgenlobad gadabma) dro, wT. 

dagrovili Semadgenlobis daxarisxebis xangrZlivoba ((3) 

formula) SeiZleba gamovsaxoT formuliT: 

,form.form.daxar. mБgAT ⋅+⋅=   wT,                (6) 

aq −form.m saformirebeli matareblis Semadgenlobis vagonTa 

raodenoba;  
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     −form.g jgufuri matareblis Semadgenlobis moxsnilobaTa 

ricxvia (formirebis jgufebis raodenoba), roca es 

Semadgenloba grovdeba erT maxarisxebel liandagze. 

misi mniSvneloba SeiZleba dadgindes qronometraJuli 

dakvirvebebis safuZvelze, agreTve sanaturo furclebis 

safuZvelze ganxorcielebul gaangariSebaTa meSveobiT. 

A da Б koeficientebis mniSvneloba mocemulia 1-l 

cxrilSi [10]. es koeficientebi iTvaliswineben drois xarjebs 

lokomotivis Semovlaze da Semadgenlobis gatanaze gamwev 

liandagSi. 

cxrili 1 

A da Б koeficientebis mniSvnelobebi 

dayvanili qanobi 
Tavisufal moxsni-

lobaTa gzaze 
gamwev Cixsa da 

saisre zonis 100 m, 
‰ 

vagonebis daxarisxeba 
TbomavlebiT orTqmavlebiT 

daxevis 
reisebiT 

biZgebiT 
daxevis 
reisebiT 

biZgebiT 

A  Б A  Б A   Б A   Б 

1,5-ze naklebi 0,81 0,40 0,73 0,34 1,02 0,46 0,93 0,38 

1,5-4,0 _ _ 0,41 0,32 _ _ 0,51 0,36 

4,0-ze meti _ _ 0,34 0,30 _ _ 0,42 0,34 

 

vagonTa jgufebis Sekreba gulisxmobs am jgufebis 

gadayenebas Sekrebis liandagze (formirebis liandagze) saWiro 

TanmimdevrobiT. ase magaliTad, amkreb matarebelSi vagonTa 

jgufebi unda ganlagdes Sualedur sadgurTa ubanze geografiuli 

ganlagebis mixedviT, maTze satvirTo mowyobilobaTa ganlagebis 

gaTvaliswinebiT. 

teqnologia da vagonTa jgufebis Sekrebis xangrZlivoba 

damokidebulia im liandagTa ricxvze, romlebzec ganlagebulia 

vagonTa jgufebi, da agreTve aRniSnul vagonTa Sekrebis 

meTodze. 

jgufebis Sekreba SeiZleba ganxorcieldes ori meTodiT: 

1. TiToeuli jgufis cal-calke Tanamimdevruli gadayenebiT 

Sekrebis liandagze. am SemTxvevaSi jgufebis gadayenebaTa 

ricxvi formirebis liandagze jgufebis raodenobis tolia. 
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2. vagonTa jgufebis TanamimdevrobiTi mierTeba samanevro 

SemadgenlobasTan (cal-calke yvela jgufisa) da bolos, am 

Semadgenlobis gadayeneba formirebis liandagze an gamgzavn 

parkSi. 

praqtikuli gaangariSebisaTvis TSekr.-is mniSvneloba SeiZleba 

viangariSoT formuliT: 

TSekr.= 1,8 ⋅ ΠSekr. + 0,3 ⋅ mSekr., wT,               (7) 

aq mSekr._ vagonTa saerTo ricxvia, romelic unda Seikribos yvela 

liandagidan; 

   ΠSekr._ vagonTa jgufebis Sekrebis liandagTa ricxvi.  

 dagrovili Semadgenlobis daxarisxebis procesSi vagonTa 

jgufebis SerCevis paralelurad (erTdroulad) calkeul 

daniSnulebaTa mixedviT unda uzrunvelvyoT aseve vagonTa 

ganlageba SemadgenlobaSi teqnikuri eqspluataciis wesebis 

moTxovnaTa Sesabamisad. 

mravaljgufiani matareblis Semadgenlobis formirebis 

tradiciuli meTodi, romelic dagrovilia erT liandagze, 

Seicavs ori ZiriTadi saxeobis samanevro samuSaoebs – erTjerad 

daxarisxebas da Semdeg vagonTa jgufebis Sekrebas. amasTan, 

liandagTa ricxvi (an dasaxarisxebel liandagTa Tavisufali 

boloebis raodenoba), romlebzec Semadgenlobis daxarisxebisas 

irCeva vagonTa jgufebi, matareblis SemadgenlobaSi jgufebis 

daniSnulebaTa raodenobis tolia. mravaljgufian matarebelTa 

formireba tradiciuli meTodiT, garda imisa, rom did dros 

moiTxovs, intensiuri muSaobis SemTxvevaSi xSirad Zalze 

garTulebulia da zogjer SeuZlebelic sakmao raodenobis 

dasaxarisxebel liandagTa gamoyofac (an liandagTa Tavisufali 

boloebis gamoyofa). amitom saWiroa gamoinaxos efeqturi 

meTodebi, romelic daaCqarebda mravaljgufian (amkreb, gadamcem, 

gamomtan) matarebelTa formirebas. 

rogorc cnobilia, efeqturi meTodebi SeiZleba ori 

mimarTulebiT ganxorcieldes: 
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a) organizaciul-teqnikuri RonisZiebebi, romlebic ar 

moiTxovs did kapitalur danaxarjebs; 

b) rekonstruqciuli RonisZiebebi, romlebic marTalia did 

efeqts iZleva, magram moiTxoven mniSvnelovan kapitalur 

danaxarjebs. 

rekonstruqciuli RonisZiebebis ganxorcieleba xSir 

SemTxvevebSi SeuZlebelia, vinaidan sadguris teritoria 

(sasadguro moedani) SezRudulia. arsebuli teqnikuri 

saSualebebis pirobebSi mniSvnelovania gamoiZebnos originaluri 

xerxebi da meTodebi samanevro operaciebis daCqarebisaTvis, 

romlebic dakavSirebulia matarebelTa da gansakuTrebiT ki 

mravaljgufian matarebelTa formirebisTan. 

aRniSnulidan gamomdinare efeqtur RonisZiebaTa Soris 

SeiZleba gamovyoT matarebelTa formirebis e.w. kombinatoruli 

meTodi, romlis gamoyenebac sagrZnoblad aCqarebs Semadgenlobis 

formirebas (vagonTa jgufebis SerCevas), amcirebs vagonTa 

mocdenas da gadamuSavebis TviTRirebulebas. miuxedavad amisa, 

aRniSnulma meTodma ver miiRo saTanado gavrceleba, vinaidan igi 

xasiaTdeba sirTuleebiTa da sayovelTao aTvisebis siZneleebiT. 

kombinatoruli meTodis gamoyenebisas saWiroa vagonTa 

mravaljeradi daxarisxeba. samagierod, gaiolebulia vagonTa 

Sekreba, vinaidan es procesi TiTqmis gadaiWreba daxarisxebis 

paralelurad, da rac mTavaria mcirdeba saxarisxebel 

liandagTa (liandagTa Tavisufali boloebis) raodenoba. ase, 

magaliTad, Tu tradiciuli meTodiT muSaobisas 15-jgufiani 

Semadgenlobis formirebisaTvis saWiroa 15 liandagi an liandagTa 

Tavisufali boloebi, kombinatoruli meTodis gamoyenebisas 

aseTive Semadgenlobis formirebisaTvis sruliad sakmarisia 5-6 

liandagi. am meTodis gamoyeneba efeqturi da sasargebloa ara 

marto mravaljgufian matarebelTa formirebisas, aramed 

datvirTva-gadmotvirTvis punqtebSi misawodebel mravaljgufian 

SemadgenlobaTa formirebisaTvisac, romlis drosac saWiroa 

vagonTa jgufebis winaswari SerCeva, rac Tavidan agvacilebs 
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satvirTo punqtebSi vagonTa mravaljerad daxarisxebas da 

mocdenebis gazrdas. 

Cvens mier SemoTavazebulia kombinatoruli meTodis 

gamartivebuli varianti, romelic gulisxmobs erT liandagze 

dagrovebuli Semadgenlobis orjerad daxarisxebas da SerCeul 

vagonTa jgufebis Sekrebis gaiolebas, radgan calkeul liandagebze 

(Tavisufal boloebze) TiTo jgufi ki ar moTavsdeba, aramed 

TiToeuli liandagi moiTavsebs 2-3 da ufro met jgufsac. 

gamartivebuli meTodis upiratesoba imiTac dasturdeba, rom misi 

gageba da gamoyeneba SeuZlia nebismieri donis matareblebis 

Semdgenels da am moments gadamWreli roli eniWeba. aRniSnuli 

meTodis dadebiTi mxarea isic, rom winaswar SeiZleba SemuSavdes 

sxvadasxva raodenobis jgufebis Semcvel mravaljgufian 

SemadgenlobaTa formirebis sqematuri teqnologiuri rukebi, 

romlebic daurigdebaT matareblebis Semdgenlebs da maT 

TanaSemweebs. erT-erTi aseTi teqnologiuri ruka 12 jgufiani 

Semadgenlobis formirebisaTvis gamosaxulia nax. 9-ze. 

Tanamedrove pirobebSi Zalze gaiolebulia erTjgufiani 

matareblebis formireba, rac ZiriTadad miiRweva matareblebis 

ganformirebis procesSi. erTjgufian matareblebSi vagonebi 

ganlagdeba daniSnulebaTa mixedviT SeurCevlad. aseTi 

matareblebis formirebis damTavreba gulisxmobs ZiriTadad 

saxarisxebel liandagze dagrovebul vagonTa SeerTebas 

(gadabmas). zogierT SemTxvevaSi, roca es ar Sesruldeba 

matarebelTa daxarisxebis procesSi, SeiZleba dagvWirdes 

vagonTa ganlagebis operaciebis manevrirebis warmoeba teqnikuri 

eqspluataciis wesebis moTxovnaTa dasakmayofileblad 

(samatareblo lokomotivis Semdeg dafarvis vagonebis Cayeneba, 

mezoblad myofi vagonebis avtogadabmulobaTa horizontalur 

RerZebs Soris simaRleSi 100 mm-ze meti sxvaobis likvidacia). 

erTjgufiani matareblis formirebis damTavreba yvela 

SesaZlebeli variantis gaTvaliswinebiT SeiZleba gamoisaxos 

Semdegi formuliT: 
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nax. 9. mravaljgufiani (12 jgufi) Semadgenlobis(adgilobrivi 
    miwodebis) formireba gamartivebuli kombinatoruli 

meTodiT 

        

=jg.-1
f.damT.T Tt.e.w. + Tgaweva, wT,                      (8) 

sadac Tt.e.w. _aris vagonTa ganlagebis dro SemadgenlobaSi 

teqnikuri eqspluataciis wesebis mixedviT, wT; 

        Tgaweva _ vagonTa gadabmisa da gawevis dro gamwevi Cixis 

mxridan `fanjrebis~ likvidaciisaTvis saxarisxebel 

liandagebze. 

Tavis mxriv: Tgaweva = 0,08 ⋅ m.  
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Tt.e.wes. = B + E ⋅ mf,                         (9) 

sadac B da E _normatiuli koeficientebia, romelTa mniSvnelobebi 

aiReba instruqciidan; 

      mf _ saformirebeli matareblis vagonTa raodenobaa.  

gamwevi liandagebis (Cixebis) mwarmoebloba es aris im 

vagonTa saerTo ricxvi, romelic SeiZleba gadamuSavdes gamwev 

liandagze dRe-Ramis ganmavlobaSi, e.i. 

dak.

C
Cixi t

mN ⋅⋅
=

1440α
, vag.                        (10) 

sadac −Cα aris gamwevi liandagis gamoyenebis koeficienti, e.i. 

liandagis muSaobis drois Sefardeba dRe-Ramis 

mTlian drosTan; es koeficienti iTvaliswinebs 

danakargebs muSaobaSi, rac gamowveulia gamzadebuli 

Semadgenlobis gadacemiT gagzavnis parkSi, lokomotivis 

ekipirebiT (roca ar aris Semcvleli), marSrutebis 

gadakveTiT da a.S. 8,07,0 −=Cα ; 

     −dak.t gamwevi liandagebis dakavebis saSualo dro erTi 

Semadgenlobis gadamuSavebiT mosamzadebel-damabo-

loebeli operaciebis CaTvliT, wT. 

gamwevi liandagebis mwarmoeblobis amaRleba xdeba 

manevrebis ufro srulyofili meTodebis danergviT, lokomotivebis 

mocdenis SemcirebiT (ekipirebaSi, brigadebis Secvlisas, marSrutebis 

gadakveTisas), gamwevi liandagebis profilirebiT da dagrZelebiT 

da msgavsi RonisZiebebis gatarebiT. 

 
2.1.3. matarebelTa ganformireba da formireba 

maxarisxebel gorakebze 
 

matareblis ganformirebis procesi maxarisxebel gorakze 

Sedgeba ramdenime operaciisagan: Tm – gorakis lokomotivis 

misvla mimReb parkSi myof SemadgenlobasTan gorakze asatanad; 

Tg –Semadgenlobis  gatana gorakis gamwev liandagze (roca 

mimRebi da maxarisxebeli parkebi ganlagebulia paralelurad); Ta – 
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DSemadgenlobis atana gorakis wveromde; Td – Semadgenlobis 

daxarisxeba gorakidan; TSejg. – vagonTa Sejgufeba maxarisxebeli 

parkis liandagebSi im `fanjrebis~ likvidaciisaTvis, romlebic 

warmoiqmneba vagonTa jgufebis svliTi Tvisebebis sxvadasxvaobis 

gamo. 

Semadgenlobis gorakze damuSavebis saerTo dro, roca 

erTi lokomotivi muSaobs, SeiZleba gamoisaxos formuliT: 

,Sejg.daxar.ag.m.gor. TTTTTT ++++=  wT,                (11) 

−agm TTT ,, is mniSvnelobebi SeiZleba gamoiTvalos formuliT: 

,60

saS.V
lT ⋅

=                            (12) 

aq: l _ samanevro Semadgenlobis gadaadgilebis manZilia, km; 

  −
saS.

V samanevro Semadgenlobis gadaadgilebis saSualo siCqare, 

km/sT. 

Semadgenlobis daxarisxebis dro gorakidan ki SeiZleba 

ganisazRvros Semdegi gamosaxulebis safuZvelze: 

,
60

daxar.

vag.

daxr. V
lm

T
⋅⋅

=                           (13) 

sadac m _ dasaxarisxebel SemadgenlobaSi vagonTa ricxvia, vag.; 

      −vag.l satvirTo vagonis saSualo sigrZea, m; 

      −daxar.V Semadgenlobis daxarisxebis saSualo siCqare 

gorakze, km/sT. 

rac Seexeba maxarisxebeli parkis liandagebSi vagonTa 

Sejgufebaze saWiro dros, mas gansazRvraven qronometraJuli 

dakvirvebebis safuZvelze. 

SemadgenlobaTa gansazRvruli jgufis daxarisxebisaTvis 

saWiro yvela operaciiT gorakis dakavebis xangrZlivobas, anu 

dros maxarisxebel parkSi vagonTa erTi Sejgufebis procesidan 

meoremde ewodeba gorakis teqnologiuri cikli (Tgc), xolo 

gorakis teqnologiuri ciklis Sefardebas erTi ciklis 

ganmavlobaSi daxarisxebul matarebelTa raodenobaze (N) 

ewodeba gorakis teqnologiuri intervali )( NTT gcg.i. =  [10]. 



55 

maxarisxebeli gorakis muSaobis ZiriTad teqnikur-

ekonomikur maCvenebels warmoadgens misi gadamuSavebis unari anu 

mwarmoebloba, romelic SeiZleba gamoiTvalos formuliT: 

g.i.

Sem.mudm.gor.

gor. t
mT

N
⋅∑−⋅

=
)1440(α

, vag/dR.          (14) 

sadac −gor.α gorakis gamoyenebis koeficienti, romelic 

iTvaliswinebs garkveul Sesvenebebs (wyvetebs) mis 

muSaobaSi; 

      −∑ mudm.T dRe-Ramis ganmavlobaSi gorakis muSaobis wyvetebis 

dro, rac dakavSirebulia meqanizmebis movla-

SenaxvasTan, lokomotivebis ekipirebasa da 

salokomotivo brigadebis SecvlasTan, wT. (dRe-

Ramis ganmavlobaSi 12090 −=∑ mudm.T  wT.); 

      −Sem.m matareblis saSualo Semadgenloba, vag.; 

      −g.i.t gorakis teqnologiuri intervali. 

Tanamedrove pirobebSi didi yuradReba eqceva gorakis 

gadamuSavebis unaris gazrdas, risTvisac pirvel rigSi, saWiroa 

gamoviyenoT yvela SesaZlo organizaciuli RonisZieba, kerZod 

aseT RonisZiebas SeiZleba mivakuTvnoT: matareblebis ganformirebis 

saSualo siCqaris gazrda, ganformirebis cvalebadi siCqaris 

reJimis SemoReba, muSaobaSi wyvetebis Semcireba da sxv. 

praqtikulad, maxarisxebel sadgurebze, zogierT SemTxvevebSi, 

iyeneben ra cvalebadi siCqaris reJims, ganformirebis siCqares 

aRweven 7-10 km-mde saaTSi, xolo grZeli moxsnilobebis (vagonTa 

jgufebis) zogierTi jgufisaTvis 10-12 km-mde saaTSi. 

gorakis teqnologiuri intervali yvelaze didia maSin, 

roca gorakze muSaobs mxolod erTi lokomotivi. meore 

lokomotivis damateba adidebs gorakis gadamuSavebis unars 30-

35%-iT da ufro metiTac. mizanSewonilia gorakze gvqondes ori 

da meti asatani liandagi, rac mogvcems saSualebas gamoviyenoT 

gorakis gadamuSavebis unaris gazrdis yvelaze efeqturi meTodi 

– paraleluri daxarisxeba. 
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paraleluri daxarisxebis meTodis gamoyenebis dros 

maxarisxebeli parkis TiToeul naxevarSi gamoiyofa e.w. 

`nacxrili~ liandagi im vagonebisaTvis, romlebic maxarisxebeli 

parkis sawinaaRmdego naxevris daniSnulebisaa. paraleluri 

ganformirebis SemTxvevaSi gorakze unda muSaobdes aranakleb 

sami lokomotivisa.  

gaangariSebebi gviCveneben, rom paraleluri ganformireba 

amaRlebs gorakis gadamuSavebis unars sami lokomotivis 

SemTxvevaSi, Tuki vagonebis xelmeored gadamuSavebis koeficienti 

(nacxril liandagze CaSvebul vagonTa raodenobis Sefardeba 

gorakze daSvebul mTlian vagonTa raodenobasTan) ar aRemateba 

0,2-s, xolo oTxi lokomotivis SemTxvevaSi – 0,3-s. garda amisa 

SemadgenlobaTa paraleluri daSlis ganxorcielebisaTvis 

saWiroa gorakis yelis konstruqciis srulyofa (saWiro 

raodenobis asatani da dasaSvebi liandagebis arseboba da a.S.). 

samanevro lokomotivebis saWiro ricxvi, rogorc mTlianad 

sadgurisaTvis, aseve muSaobis calkeuli saxeobisaTvis SeiZleba 

gamovTvaloT Semdegi formuliT [10]: 

)(1440 b.S.ekip.t.w.

uT

TTT
E

M
++−

∑
=

α
, 

sadac −uTα samanevro muSaobis (dRe-Ramuri) uTanabrobis 

koeficientia, romelsac daadgenen saaRricxvo 

monacemebiT );3,12,1( −=uTα   

       −∑E dRe-RameSi lokomotiv-wuTebis saSualo saWiro 

raodenobaa samanevro muSaobis ama Tu im 

saxeobisaTvis an mTlianad sadgurisaTvis; 

       −t.w.T erTi samanevro lokomotivis muSaobaSi teqnologiuri 

wyvetebis saerTo dro, rac gamowveulia sxvadasxva 

lodiniT, wT; 

      −ekip.T dRe-Ramis ganmavlobaSi lokomotivis mier ekipirebaze 

daxarjuli dro, wT; 
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      −b.S.T dRe-RameSi salokomotivo brigadebis Secvlaze 

daxarjuli dro, wT (am dros iTvaliswineben mxolod 

im SemTxvevaSi, roca brigadebis Secvla araa 

SeTavsebuli lokomotivis ekipirebasTan). 

aRniSnuli formuliT gaangariSeba, rogorc wesi, warmoebs 

samuSaoTa saxeobebis mixedviT (daxarisxeba da formireba 

gorakze, daxarisxeba da formireba gamwev liandagebze, satvirTo 

punqtebis momsaxureba da a.S.) da sadguris samanevro raionebad 

dayofis gaTvaliswinebiT. 

manevrebis ama Tu im saxeobisaTvis muSaobis arsebul 

pirobebSi gaangariSebis safuZvelze SearCeven yvelaze ufro 

mizanSewonil samanevro lokomotivebs, perspeqtiuli pirobebisaTvis 

ki ganisazRvreba samanevro lokomotivebis optimaluri 

parametrebi. 

sadguris konkretuli pirobebisaTvis yvelaze ufro 

racionaluri  samanevro lokomotivis SerCeva xdeba teqnikur-

ekonomikuri gaangariSebebis safuZvelze. teqnikuri gaangariSebis 

dros daadgenen samanevro lokomotivis saWiro minimalur 

simZlavres, xolo ekonomikuri gaangariSebebiT xorcieldeba 

iseTi lokomotivis SerCeva, romlisTvisac manevrebTan 

dakavSirebuli xarjebi iqneba minimaluri. simZlavris mixedviT 

SeirCeva samanevro lokomotivi. 

 
 

2.1.4. samatareblo Semadgenlobis ganformireba- 
formirebis xangrZlivobaze moqmedi  

faqtorebi 
 

samanevro samuSaoebze gaweuli dayvanili xarjebidan 

mniSvnelovan wils Seadgens xarjis is nawili, romelic modis 

operaciaTa Sesrulebis droebze. amitomac mniSvnelovan 

amocanad iTvleba ama Tu im samanevro operaciebis Sesrulebis 

xangrZlivobaze moqmedi faqtorebis gavlenis Seswavla. 
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rogorc cnobilia yvelaze cvalebad sidided, romelic 

did gavlenas axdens zemoT aRniSnul xangrZlivobaze iTvleba 

damatebiTi winaaRmdegoba Semadgenlobis adgilidan daZvrisas. 

lokomotivis wevis Zala siCqaris diapazonSi `0~-dan 10 km/sT-mde 

aseve mniSvnelovnad cvalebadia, gansakuTrebiT mravalreJimiani 

lokomotivebisaTvis. 

ZiriTadi xvedriTi winaaRmdegoba gorgolaWebiani 

sakisrebiT aRWurvili vagonebisaTvis, romlebic moZraoben 

cariel mdgomareobaSi iangariSeba formuliT: 

,00024,0044,00,1 2vvW ⋅+⋅+=car.
Zir.  kg⋅Z/t.             (15) 

xolo datvirTuli vagonebisaTvis: 

0

20025,01,037,0
q

vvW ⋅+⋅+
+=datv.

Zir. , kg⋅Z/t,              (16) 

sadac v _ moZraobis siCqare, km/sT; 

      q0 _ vagonis RerZze mosuli datvirTva, t. 

Semadgenlobis adgilidan daZvraze damatebiTi winaaRm-

degobis Semadgenlobis ganformirebis saerTo sangrZlivobaze 

gavlenis SefasebisaTvis Cvens mier Catarda gaangariSebani oTxi 

variantisaTvis ( ))(( vfW =daZvr.  da agebul iqna diagramebi, 

romlebic gamosaxulia nax. 10-ze. 

angariSebi Catarda Semdegi sawyisi monacemebis mixedviT: 

gansaformirebeli Semadgenlobis masaa 1000 t.; moxsnilobaTa 

(vagonTa jgufebis) raodenoba SemadgenlobaSi aris 20; manevrebSi 

gamoyenebulia Tbomavali: ТЭM-2; manevrebis teqnologia – ukan 

daxevineba; samanevro raionis liandagTa qanobia – 0‰; maxarisxe-

beli parkis Tavisufali boloebis sigrZea 200 m; saisre zonis 

sigrZe – 300 m. 

angariSebis safuZvelze dadginda, rom Semadgenlobis 

ganformirebis xangrZlivoba 1, 2, 3 da 4 variantisaTvis 

Sesabamisad tolia: 72,4 wT; 72,5 wT; 72,6 wT; 72,7 wT. 

didi moculobis samanevro muSaobis warmoebisas, roca 

samanevro lokomotivi TiTqmis maqsimaluradaa datvirTuli, 

WdaZv.-is mniSvneloba 3-4 kg⋅Z/t-ze metia. 
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nax. 10. moZraobis winaaRmdegobis damokidebuleba 
       gadaadgilebis siCqareze sxvadasxva pirobebSi 

 

rogorc cnobilia, moZraobis winaaRmdegobis Zala 

ganisazRvreba  samanevro  Semadgenlobis  moZraobis   xvedriTi 

winaaRmdegobis gavlenis xarisxiT mis masaze. maSasadame, 

gadasaadgilebeli moZravi jgufis masis an moZraobis 

winaaRmdegobis gazrda erTnairi proporciiT unda iwvevdes igive 

gavlenas gadaadgilebis droze. liandagis qanobis gazrda 

samanevro Semadgenlobis moZraobis mimarTulebiT sxvadasxvanair 

gavlenas axdens moZraobis winaaRmdegobis Semcirebaze. 

  Wтр, 
kg.Z/t 

 V, km/sT 

 16 

 4 
 14 

 12 

 10 

 8 

 3 

  6 

 4 

 2 

 0  1 

 2 

 1 

 2  3  4  5  6 
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angariSTa Sedegebi srulad adastureben am mdgomareobas da 

garda amisa iZlevian saSualebas SevafasoT am faqtorTa 

gavlenis xarisxi manevrebis warmoebis xangrZlivobaze. ase 

magaliTad, gansaformirebeli Semadgenlobis masis gazrda 2400 

t-dan 3000 t-mde, e.i. 25%-iT iwvevs misi ganformirebis 

xangrZlivobis gazrdas 85 wT-dan 91 wT-mde, e.i. 7-9%-iT, rogorc 

es naCvenebia nax. 11-ze. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 11. Semadgenlobis ganformirebis drois damokidebuleba 
      mis masaze, rodesac manevrebi sruldeba ТЭM-2 seriis 

TbomavliT 

 

Semadgenlobis ganformirebis droze, rogorc aRiniSna did 

gavlenas axdens moZraobis sruli winaaRmdegoba. Cvens mier 

Catarda gaangariSebani am mizniT da TvalsaCinoebisaTvis agebul 

iqna diagrama, romelic gamosaxulia nax. 12-ze, saidanac Cans, rom 

moZraobis sruli winaaRmdegobis gazrdisas 3,2-dan 4,0 kg⋅Z/t-mde, 

  TSem. 

 Q, t 

 85 

 90 

 85 

 75 

 80 

 1200  1800  2400  3000  3600 
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e.i. 25%-iT, Semadgenlobis ganformirebis xangrZlivoba izrdeba 

56-dan 61 wuTamde, e.i. daaxloebiT 8%-iT.  

  nax. 12. Semadgenlobis ganformirebis drois damokidebuleba 
        (QSem.=4200 t) moZraobis srul winaaRmdegobaze manevrebis 
        biZgebiT Sesrulebisas ТЭM-2 seriis TbomavliT 

 

maSasadame, gansaformirebeli Semadgenlobis masis, liandagis 

qanobisa da moZraobis sruli winaaRmdegobis gavlenis xarisxi 

manevrebis xangrZlivobaze aRniSnuli Sedegebidan gamomdinare 

iseTia, rom aucilebelia maTi zemoT gaTvaliswineba manevrebis 

praqtikuli realizaciis dros, gansakuTrebiT maSin, rodesac 

sadguris dRe-Ramuri gadasamuSavebeli vagonnakadi 

mniSvnelovnad didia. 

gansakuTrebiT did gavlenas axdens Semadgenlobis 

ganformirebis xangrZlivobaze masSi moxsnilobaTa raodenoba, 

radganac is gansazRvravs gadaadgilebaTa ricxvs ganformirebis 

  TSem.wT 

 W, km.Z/t 

 62,5 

 62,0 

 57,5 

 55,0 
 3,0  3,4  3,8  4,2 
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procesSi. sanam SevafasebdeT aRniSnuli faqtoris gavlenas 

manevrebis Sesrulebis xangrZlivobaze, aucilebelia davadginoT, 

rom es gavlena araa damokidebuli sxva faqtorebis cvlilebebze, 

kerZod Semadgenlobis masis cvlilebaze. matareblis masasa da 

masSi moxsnilobaTa raodenobas Soris kavSiri albaTuri 

xasiaTisaa. magram rogoric ar unda iyos es kavSiri 

mniSvnelovania vicodeT, rom ar axdens es kavSiri gavlenas  

samanevro gadaadgilebaTa xangrZlivobaze. Tu manevrebze 

daxarjuli dro SemadgenlobaSi moxsnilobaTa ricxvis gazrdiT 

izrdeba Semadgenlobis sxvadasxva masis SemTxvevaSi sxvadasxva-

nairad, e.i. roca damokidebulebis mruds −−= TgfT )( Semadgenlobis 

ganformirebis dro, g _ moxsnilobaTa ricxvi SemadgenlobaSi, 

matareblis masis (Q) sxvadasxva mniSvnelobis pirobebSi aqvs 

sxvadasxva daxra abscisaTa RerZis mimarT, maSin mniSvnelobis 

masisa (Q) da moxsnilobaTa raodenobis (g) gavlena manevrebis 

droze ar SeiZleba ganvixiloT cal-calke (izolirebulad). Tu 

)(gfT =  damokidebulebis mrudebi masis (Q) sxvadasxva 

mniSvnelobebis dros erTmaneTis mimarT paraleluria, maSin Q 

da g moqmedebs manevrebis Sesrulebis droze damoukideblad da 

maSasadame maTi gavlena SeiZleba ganvixiloT cal-calke.  

Cvens mier Catarda angariSebi Semadgenlobis ganformirebis 

drois (TSem) damokidebulebisa masSi moxsnilobaTa ricxvis 

sxvadasxva mniSvnelobaze, roca Semadgenlobis masa Q =3000 t, da 

TvalsaCinoebisaTvis aRebul iqna diagramebi, romlebic 

gamosaxulia nax. 13-ze. 

angariSebma gviCvenes agreTve, rom damokidebulebis 

mrudeebs – )(gfT =  matareblis masis (Q) sxvadasxva mniSvnelobis 

dros aqvT erTi da igive daxra abscisaTa RerZis mimarT. es 

gvaZlevs saSualebas SevafasoT moxsnilobis, g-s gavlena 

manevrebis drois xangrZlivobaze matareblis masisagan 

damoukideblad. nax. 13-ze gamosaxuli mrudeebi agebul iqna Semdegi 

sawyisi monacemebis safuZvelze: manevrebSi gamoyenebulia ТЭM-2 
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seriis Tbomavali; manevrebis warmoeba xdeba 3 meTodiT: a) manevrebi 

ukan daxeviT  (1 mrudi); b) manevrebi erTjgufiani izolirebuli 

biZgebiT (2 mrudi); g) manevrebi seriuli erTjgufiani biZgebiT (3 

mrudi); gamwevi Cixis sigrZe, romelzedac mimdinareobs manevrebi 

tolia 800 m; saisre zonis sigrZea 300 m; maxarisxebeli parkis 

liandagebis Tavisufali boloebis sigrZea 200 m. 

 

 nax. 13. Semadgenlobis ganformirebis drois damokidebuleba 
               masSi moxsnilobaTa ricxvze, roca Qmat. = 3000 t 
               manevrirebisas: 1 – ukan daxeviT; 2 – izolirebuli 
               biZgebiT; 3 – seriuli biZgebiT. 
 

 
rogorc 13-e naxazidan Cans gansaformirebel SemadgenlobaSi 

moxsnilobaTa ricxvis gazrda 20-dan 25-mde, e.i. 25%-iT, iwvevs  

 TSem.wm 

 g moxsnil. 

 100 

 80 

 60 

 40 

 3 

 0 

 2 

 1 

 15  20  25 

 20 

10 
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samanevro operaciebze daxarjuli drois gazrdas ukan daxeviTi 

manevrebis dros 17,5%-iT (90-dan 107 wuTamde); erTjgufiani 

izolirebuli biZgebiT manevrebis dros 16%-iT (44-dan 51 

wuTamde); seriuli erTjgufiani biZgebiT manevrebis dros – 14%-iT. 

aRniSnulidan gamomdinare SeiZleba gakeTdes daskvna imis Sesaxeb, 

rom manevrebis zemoT ganxiluli nebismieri meTodisaTvis 

moxsnilobaTa raodenobis gavlena samanevro operaciebis 

Sesrulebis xangrZlivobaze SesamCnevia, magram am gavlenis 

xarisxi manevrebis xerxebze praqtikulad araa damokidebuli. 

maxarisxebeli parkis liandagebis Tavisufali boloebis 

sigrZeebis (lmaxar.) gavlenis SefasebisaTvis Semadgenlobis 

ganformirebis xangrZlivobaze Cvens mier Catarebul iqna 

gaangariSebani maxarisxebeli  parkis liandagebis Tavisufali 

boloebis sigrZis sxvadasxva mniSvnelobebis pirobebSi – 50 m-dan 

200 m-mde cvlilebisas gansaformirebeli Semadgenlobis masis 

sxvadasxva mniSvnelobebis dros da agebul iqna )( maxar.Sem. lfT =  

damokidebulebis mrudeebi, romlebic asaxulia 14-e naxazze, 

saidanac  Cans,  rom  masis sxvadasxva mniSvnelobebis miuxedavad  

xazebi erTmaneTis mimarT paraleluria. amiT ki SegviZlia 

davadginoT, rom gansaformirebeli Semadgenlobis masisa da 

maxarisxebeli parkis liandagebis Tavisufali boloebis 

sigrZeebis faqtorebi manevrebis warmoebis xangrZlivobaze 

moqmedeben erTmaneTisagan damoukideblad. 

maxarisxebeli parkis Tavisufali boloebis dagrZeleba, 

ase magaliTad (rogorc es naxazidan Cans) 25%-iT (100-dan 125 m-

mde) zrdis nebismieri masis Semadgenlobis ganformirebis 

xangrZlivobas daaxloebiT 6-7%-iT. 

garda amisa, zemoT aRniSnuli gaangariSebebisa da miRebuli 

Sedegebidan gamomdinare SeiZleba gavakeToT daskvna imis Sesaxeb, 

rom Semadgenlobis ganformirebis xangrZlivobaze TiTqmis yvela 

faqtori erTnairad moqmedebs, garda SemadgenlobaSi moxsnilobaTa 

ricxvisa. 
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nax. 14. Semadgenlobis ganformirebis drois damokidebuleba 
    maxarisxebeli parkis liandagebis Tavisufali boloebis 

    sigrZeebze Semadgenlobis masis sxvadasxva mniSvnelobis dros 

 

2.2. რკინიგზის ტექნიკური სადგურების განფორმირებისა და 
      ფორმირების ტექნოლოგიური კომპლექსების სრულყოფა და 

გაანგარიშება 
 

2.2.1. განფორმირებისა და ფორმირების ტექნოლოგიური 
    კომპლექსების მწარმოებლურობის ამაღლების  

რეზერვები 
 

gadazidvis procesebis ganuyofel nawilad rkinigzis 

transportze iTvleba ganformirebis da formirebis procesebi, 

romelTa efeqtur Sesrulebazec didadaa damokidebuli 

  TSem. wT 

bol
max.p.m.I  

 70 

 65 

 60 

 55 

 3000 

 0 

Q=3600t 

 2400 

 50  100  150 

 1800 

 1200 

 50 

 45 
 200 
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rkinigzis muSaobis raodenobrivi da raodenobrivi maCveneblebis 

Sesruleba. 

SemadgenlobaTa ganformirebisaTvis, rogorc cnobilia, 

gamoiyeneba specialuri mowyobilobani, romelTa Soris 

gansakuTrebiT gamoirCeva gorakebi, romlis gadamuSavebis unarze 

moqmedebs Semdegi faqtorebi:  

− gorakis dakavebis dro mudmivi operaciebis Sesrulebaze; 

− gorakis dakavebis xangrZlivoba erTi Semadgenlobis 

ganformirebaze, rac damokidebulia gorakis teqnikur 

aRWurvilobaze da eqspluataciis meTodebze. 

gorakis gadamuSavebis unari SeiZleba mniSvnelovnad 

gaizardos iseTi RonisZiebebis gamoyenebiT, romlebic ar 

iqnebianNdakavSirebulni did kapitalur xarjebTan, maT Soris 

SeiZleba aRiniSnos: damatebiTi asatani da dasaSvebi liandagebis 

mowyoba, samanevro lokomotivTa ricxvis gazrda, daxarisxebis 

dros cvalebadi siCqaris gamoyeneba da sxv. Tu yvela zemoT 

aRniSnuli RonisZiebani amoiwureba, saWiroa gadavideT 

daxarisxebis procesis srul avtomatizaciaze da gorakis yelis 

konstruqciis srulyofis sakiTxebze. 

matarebelTa intensiuri mosvlis periodSi, roca 

aucilebelia gorakis muSaobis tempis mniSvnelovani amaRleba, 

gamoiyeneben gorakis muSaobis forsirebul reJims. am dros 

axorcieleben ori Semadgenlobis paralelur daxarisxebas da 

imavdroulad gorakze aitanen or sxva (momdevno) Semadgenlobas, 

romlebic wina SemadgenlobaTa paraleluri daxarisxebis 

damTavrebisTanave xarisxdebian igive paraleluri reJimiT. amave 

dros mesame Semadgenloba ki mzaddeba mimdevrobiT – paralelur 

reJimSi dasaxarisxeblad (nax. 15) [11], [12]. 

Tu daxarisxebis aRniSnuli reJimis dros SeiZleba 

ganformirebuli iqnas SemadgenlobaTa calkeuli nawili, maSin 

SeiZleba gamoviyenoT SemadgenlobaTa daxarisxebis nawilobriv – 

paraleluri reJimi. am SemTxvevaSi erTi Semadgenlobis pirvel 

nawils daaxarisxeben Sua dasaSvebi liandagidan damxarisxebeli 
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parkis marcxena seqciaSi, xolo meore Semadgenlobas 

daaxarisxeben    parkis   marjvena   seqciaSi   (am   SemTxvevaSi  

nax. 15. maxarisxebeli gorakis muSaobis reJimebi 

 

SemadgenlobaSi unda iyos kuTxuri vagonebis minimaluri 

raodenoba). Tu pirvel SemadgenlobaSi aRmoCndeba didi 

raodenobis kuTxuri vagonebi, mis daxarisxebas SeaCereben meore 

Semadgenlobis srul ganformirebamde, Semdeg ki darCenil 

Semadgenlobas daaxarisxeben parkis yvela liandagze. 

SesaZlebelia dasawyisSive ganvaxorcieloT SemadgenlobaTa 

# 3 

# 4 

# 5 

# 1 

# 2 maxarisxebeli parki 

maxarisxebeli parki 

maxarisxebeli parki 

a) gorakis muSaobis forsirebuli reJimi 

b) gorakis muSaobis nawilobriv-paraleluri 
reJimi 

g) gorakis muSaobis mimdevrobiT-paraleluri 
reJimi 
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mimdevrobiTi, xolo Semdeg ki paraleluri  ganformireba. 

mimdevrobiTi  daxarisxebis meTods iyeneben agreTve nawilobriv-

paraleluri reJimis dros. aseTi reJimis gamoyenebiT mcirdeba 

vagonTa xelmeored daxarisxeba. mimdevrobiTi daxarisxebisas 

gadamuSavebis unaris gazrda miiRweva momdevno Semadgenlobis 

imavdroulad gorakis wveroze atanis Sedegad. am dros ki 

mcirdeba matarebelTa Soris daxarisxebis intervali. 

damxarisxebeli gorakis muSaobis organizaciis progresuli 

meTodebi moiTxovs vagonTa gadamuSavebis nakadurobis 

uzrunvelyofas, yelebis konstruqciebis srulyofas, liandagTa 

da parkTa specializacias. damxarisxebel gorakze SemadgenlobaTa 

paraleluri  daxarisxebis reJimis danergva erT-erTi Zlier-

efeqturi meTodia gorakis mowyobilobaTa gamoyenebis 

intensifikaciisaTvis. 

SemadgenlobaTa paraleluri daxarisxebisas sadgurebSi 

warmoiqmneba `kuTxuri~ vagonnakadi, romelTa xelmeored 

gadamuSaveba amcirebs maxarisxebel mowyobilobaTa gadamuSavebis 

unaris gamoyenebas. 

sakvanZo erTkompleqtian sadgurebSi SemadgenlobaTa 

paraleluri daxarisxebis gamoyeneba mizanSewonilia im 

SemTxvevaSi, Tu yovel SemadgenlobaSi vagonTa did nawils aqvs 

maxarisxebeli parkis Sesabamisi naxevris (marjvena an marcxena) 

daniSnuleba. aseT SemTxvevaSi orliandagian goraks SeuZlia 

imuSaos ise, rogorc or damoukidebel erTliandagian goraks. 

SemadgenlobaTa paraleluri daxarisxebis organizacia moiTxovs 

maxarisxebeli parkis liandagebis iseT specializacias, romlis 

drosac miiRweva vagonebis minimaluri xelmeored daxarisxeba. am 

pirobebSi maqsimalurad efeqturia 4-5 asatani da 3 dasaSvebi 

liandagi. 

rogorc msxvil maxarisxebel sadgurebze gadamuSavebuli 

vagonnakadis moculobis analizma gviCvena vagonnakadebi (miRebuli 

da gagzavnili) erTmaneTTan imyofebian damokidebulebaSi: 

0,5÷0,5; 0,55÷0,45; 0,6÷0,4. 
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mxolod mcire raodenobis sadgurebze es nakadebi 

mniSvnelovnad gansxvavdebian erTmaneTisagan. kuTxuri vagonnakadis 

koeficienti βkuTx. ormxrivi maxarisxebeli sadgurisaTvis 

Seadgens saSualod 12÷16%-s, xolo erTmxrivi maxarisxebeli 

sadgurebisaTvis kuTxuri vagonnakadi Seadgens 25÷30%-s, saerTo 

vagonnakadidan. 

rac ufro naklebi raodenobis vagonnakadi gadamuSavdeba 

gorakze xelmeored, miT ufro did efeqts iZleva gorakze 

SemadgenlobaTa paraleluri daSlis ganxorcieleba. ase 

magaliTad, angariSebiT dadgenilia, rom SemadgenlobaTa 

paraleluri daSlis danergvisas Tanmimdevruli daSlis 

procesTan SedarebiT kuTxuri vagonnakadis koeficientis ( kuTx.β ) 

sxvadasxva mniSvnelobis dros damatebiTi gadasamuSavebeli 

vagonebis raodenoba ( damat.N ) Seadgens: 

kuTx.β    0,16; 0,08; 0,02, 

damat.N   800; 3000; 4000. 

gorakis ciklis Semcireba SemadgenlobaTa paraleluri 

daSlis gamoyenebis xarjze amcirebs SemadgenlobaTa mocdenebs 

mimReb parkSi da amcirebs sadguris misasvlelebTan matarebelTa 

dayovnebebis SemTxvevebs. gamokvlevebma gviCvenes, rom paraleluri 

daSla efeqturia im SemTxvevaSi, roca kuTx.β =0,15÷0,17. amitom 

kuTxuri vagonnakadis Semcirebas (minimumamde dayvanas) sxva 

RonisZiebebTan erTad SemadgenlobaTa paraleluri daxarisxebis 

uzrunvelyofis TvalsazrisiT udidesi mniSvneloba eniWeba. 

maxarisxebeli gorakis gadamuSavebis unarze moqmedebs 

agreTve Semdegi faqtorebi: gorakis dakavebis dro mudmivi 

operaciebis Sesrulebaze; gorakis dakavebis xangrZlivoba erTi 

Semadgenlobis ganformirebaze (damokidebulia gorakis teqnikur 

aRWurvilobaze da eqspluataciis pirobebze); vagonTa xelmeored 

daxarisxeba sxvadasxva kategoriis matareblebis formirebisaTvis 

da a.S.  
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ganformirebis kompleqsis mwarmoeblobis gazrdis rezervebs 

SeiZleba mivakuTvnoT agreTve dasaxarisxebel SemadgenlobaSi 

vagonTa ricxvis gazrda (daxarisxebis win ori Semadgenlobis 

SeerTeba, Semadgenlobaze calkeul vagonTa jgufebis mierTeba 

da a.S.), SemadgenlobaTa gorakze daxarisxebis siCqaris gazrda 

da sxv. 

ganformirebis teqnologiuri kompleqsis warmadobaze did 

gavlenas axdens im vagonTa daxarisxebis organizacia, romlebic 

gorakidan ulokomotivod ar daiSvebian. aseT vagonTa daxarisxeba 

ori xerxiT SeiZleba ganvaxorcieloT: 

a) aRniSnul vagonebs droebiT daayeneben maxarisxebel 

liandagze an gorakis CixSi, xolo daxarisxebis damTavrebis 

Semdeg am vagons, an vagonTa jgufs Caayeneben daniSnulebis 

liandagSi; 

b) aseT vagonebs Semadgenlobidan axsnian gorakis wveroze 

da droebiT gadaayeneben sxva (meore) lokomotiviT specialur 

liandagze da daxarisxebis damTavrebis Semdeg ki daayeneben 

daniSnulebis  liandagze. 

gorakis gadamuSavebis unarze uaryofiTad moqmedebs 

vagonTa xelmeored daxarisxeba, mravaljgufiani matareblis 

formireba, adgilobrivi vagonebis detaluri SerCeva datvirTva-

gadmotvirTvis frontebis daniSnulebaTa mixedviT da msgavsi 

operaciebi. aRniSnul siZneleTa aRmofxvrisaTvis ki aucilebelia 

ganformirebis da formirebis teqnologiuri kompleqsebis 

sqemebis Semdgomi srulyofa da muSaobaSi mowinave, efeqturi 

teqnologiebis danergva. 

 

2.2.2. matarebelTa ganformirebis teqnologiuri 
  kompleqsebis perspeqtiuli ganviTarebis  

ZiriTadi mimarTulebani 
 

rkinigzis transportis saeqspluatacio muSaoba bevradaa 

damokidebuli maxarisxebel sadgurTa teqnikur aRWurvilobasa 

da simZlavreze, romelTa ZiriTadi daniSnulebaa didi zomis 
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satranzito vagonnakadis gadamuSaveba. amitomac maxarisxebel 

sadgurTa umravlesoba aRWurvilia didi an saSualo simZlavris 

maxarisxebeli gorakebiT. aseT samuSaoTa dasaZlevad, ra Tqma 

unda, saWiroa maxarisxebeli sadguris saTanado ganviTareba. am 

mizniT saWiroa didi yuradReba daeTmos ZiriTadi parkebis 

yelebs, maT konstruqciebs da kompaqturobas. kerZod, 

mizanSewonilia, raTa yvela ZiriTadi parkis yeli samanevro 

zonebSi moewyos gaorebuli konstruqciiT. 

mimRebi parkis gorakiswina yels am mxriv gansakuTrebuli  

yuradReba unda mieqces, romlis konstruqciac ZiriTadad 

damokidebulia asatan liandagTa raodenobaze, gorakis yelis 

konstruqciaze, gadasamuSavebel matarebelTa raodenobasa da 

intensiuri daxarisxebis organizaciaze. Tu aRniSnuli parkis 

gorakiswina yels movawyobT CamoTvlil faqtorTa sruli 

gaTvaliswinebiT, maSin mivaRwevT ara marto maxarisxebeli 

gorakis, aramed mTlianad sadguris gadamuSavebis unaris 

mniSvnelovan gazrdas. 

unda aRiniSnos, rom parkTa yelebis ganviTarebis sakiTxi 

jer kidev jerovnad araa gadawyvetili, kerZod konstruqciebi 

ver uzrunvelyofen mimRebi parkebis kenti da wyvili nawilebis 

damoukidebel muSaobas, matarebelTa paralelur daxarisxebas, 

sxvadasxva samanevro operaciebis erTdroulad ganxorcielebas, 

samanevro da samatareblo marSrutebis gadakveTaTa aRmofxvras 

da sxv. 

aRniSnul moTxovnaTa gaTvaliswinebiT Cvens mier 

damuSavebulia da SemoTavazebulia ganformirebis teqnologiuri 

kompleqsis axali sqema gaorebuli konstruqciiT (nax. 16). sqemaze 

gaTvaliswinebulia oTxi asatani da ori dasaSvebi liandagi. nax. 

16, a-s SemTxvevaSi salokomotivo da savagono depoebi 

gaTvaliswinebulia maxarisxebeli an gamgzavni parkis gverdiT, 

xolo 16, b sqemis mixedviT – mimRebi parkis paralelurad. orive 

SemTxvevaSi lokomotivTa savleli  liandagi gadis gorakis 

qveS, rac saSualebas gvaZlevs Tavidan aviciloT mtruli 
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marSrutebis gadakveTebi. sqema uzrunvelyofs parkis orive 

nawilis  damoukidebel  muSaobas da, rac mTavaria, matarebelTa  
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paralelur daxarisxebas. am mizniT parkis yelSi mowyobilia 

paraleluri gasasvlelebi, rac saSualebas gvaZlevs 

erTdroudad ganvaxorcieloT matareblebis miReba, gorakze 

atana, gorakis lokomotivebis gatareba, ori Semadgenlobis 

erTdrouli atana gorakze ori danarCenis daxarisxebisas da sxv. 

16, a sqemis mixedviT daxarisxebis sawinaaRmdego mimarTulebis 

matareblebis miReba mimReb parkSi xorcieldeba gadasarbenis 

mxares mdebare yelidan naxevarwris meSveobiT, xolo 16, b sqemis 

SemTxvevaSi ki gorakiswina yelis mxridan, ris Sedegadac aq 

warmoiqmneba mtruli marSrutebis gadakveTebi. 

ganformirebis teqnologiuri kompleqsis sxva variantebi 

xuTi asatani da sami dasaSvebi liandagiT, damuSavebuli Cvens mier 

naCvenebia 17-e naxazze. aRniSnuli sqemebic aseve uzrunvelyofen 

erTdroulad sxvadasxva operaciebis ganxorcielebas: matarebelTa 

paraleluri daxarisxeba, gadasamuSavebel matarebelTa gorakze 

atana, samanevro da samatareblo lokomotivebis gatareba, 

maxarisxebeli parkidan e.w. `kuTxuri~ vagonebis SemadgenlobaTa 

gorakze atana xelmeored  dasaxarisxeblad da sxv.  

rogorc cnobilia, maxarisxebeli sadguris gadamuSavebis 

unari bevradaa damokidebuli maxarisxebeli gorakis simZlavreze, 

rac Tavis mxriv ganisazRvreba gorakis yelis konstruqciiT, 

romelic unda uzrunvelyofdes Semdegi pirobebis dakmayofilebas: 

vagonTa garbenis umciresi manZili gorakis wverodan sakontrolo 

boZamde;  maxarisxebel parkSiYliandagTa konebis simetriuli 

ganlageba da SeZlebisdagvarad vagonTa msvlelobis marSrutebze 

isrul gadamyvanTa erTnairi raodenoba; vagonnakadebis 

daniSnulebaTa mixedviT saswrafo ganawileba; avtomatizaciisa da 

samuxruWo poziciaTa moxerxebuli da efeqturi ganlageba; 

damatebiTi liandagis mowyoba im vagonTa droebiT Casayeneblad, 

romelTa CaSveba gorakidan ulokomotivod ar daiSveba. 
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SemadgenlobaTa paraleluri daxarisxebis Semdgomi farTo 

danergvis aucilebloba gamowveulia vagonnakadis koncentraciiT 

mcire raodenobis mZlavr maxarisxebel sadgurebze. garda amisa  
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amis mizezad SeiZleba CaiTvalos isic, rom bolo wlebSi moxda 

calkeuli arsebuli maxarisxebeli sadguris modernizacia da 

aSenda axali mZlavri maxarisxebeli sadgurebi. 

rogorc ukve aRiniSna SemadgenlobaTa maqsimaluri 

paraleluri daxarisxebis ganxorcielebisaTvis da ganformirebis 

samuSaos intensifikaciisaTvis aucilebelia ara marto 

gorakqveda parkis sqemis ganviTareba, aramed matarebelTa 

teqnologiuri   kompleqsis   sqemis  srulyofa.   aseTi kompleqsis 

srulyofili variantebi, damuSavebulia Cvens mier, romlebic 

uzrunvelyofen gansakuTrebiT didi zomis vagonnakadis 

gadamuSavebas (nax. 18). nax. 18, a-ze mocemuli sqemis mixedviT 

gadasamuSavebeli matareblebi miiRebian mimReb parkSi gorakiswina 

(gamosasvleli) yelis mxridan, xolo nax. 18, b-ze mocemuli 

sqemiT ki mimRebi parkis Semosasvleli yelis mxridan. 

salokomotivo da savagono meurneoba I sqemis (a) mixedviT 

ganlagebulia mimRebi parkis paralelurad, xolo II – (b) sqemis 

mixedviT ki maxarisxebeli parkis paralelurad, romelic moxerxebu-

ladaa dakavSirebuli yvela parkTan. samatareblo lokomotivebi 

salokomotivo depoSi Sevlen gorakis qveS ganlagebuli savleli 

liandagiT, riTac mcirdeba garbenis manZili lokomotivebisaTvis 

da amasTanave Tavidanaa acilebuli marSrutTa gadakveTebi. 

sqemaze aRniSnulia agreTve kuTxuri satranzito 

matareblebis gadasvlis varianti `A~ xazidan `B~ xazze da 

piriqiT maxarisxebel sadgurSi Seusvlelad, rac mniSvnelovnad 

aadvilebs mocemuli sadguris muSaobas, zrdis mis gadamuSavebis 

unars da aCqarebs vagonTa brunvas. sqemaze gaTvaliswinebulia 

agreTve samgzavro matarebelTa gasaCerebeli baqnebi. 

ganxiluli sqemis (nax. 18) mixedviT uzrunvelyofilia 

SeerTebuli matareblebis Seuferxebeli miReba da gancalkeveba, 
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romelTaTvisac dagrZelebuli liandagebi ganlagebulia 

sadguris teritoriis farglebSi (aRniSnuli liandagebi sqemaze 

naCvenebia punqtiriT). 
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2.2.3. matarebelTa ganformirebis teqnologiuri 
kompleqsis gaangariSeba 

 

ganformirebis teqnologiuri kompleqsis mniSvnelovani 

Semadgeneli nawilia mimRebi parkis gorakiswina yeli, romlis 

simZlavrec damokidebulia ara marto liandagTa ricxvze da 

sigrZeze, aramed misi yelis konstruqciaze, romelic unda 

akmayofilebdes saWiro gamtarunarianobas. liandagTa parkis yelis 

konstruqciis SemuSavebisas mTavaria mivaRwioT samatareblo da 

samanevro gadaadgilebaTa paraleluri operaciebis maqsimaluri 

raodenobis uzrunvelyofas. yvela SemTxvevaSi parkis yelis 

gamtarunarianoba unda iyos TviT parkis gamtarunarianobaze 

gacilebiT meti. mxolod aseT pirobebSi SeiZleba uzrunvelvyoT 

parkis normaluri da saimedo muSaoba sadguris gamarTuli 

muSaobis darRvevis SemTxvevebSi (matarebelTa moZraobis 

grafikis darRveva, moZraobis uTanabrobis gazrda, matarebelTa 

sadgurSi jgufuri mosvla, operaciaTaSorisi molodinebis 

gazrda da sxva). 

ganformirebis tempma, maxarisxebeli gorakis da mimRebi 

parkis simZlavrem unda uzrunvelyos sadgurSi miRebuli 

matareblebis uwyveti damuSaveba. 

muSaobis normaluri pirobebisaTvis ganformirebis tempi 

unda aRematebodes matarebelTa mosvlis temps, e.i. 

,/60 mosvl.ganf. IN ≥                            (17) 

sadac −mosvl.I matarebelTa mosvlas Soris saangariSo intervalia, wT. 

gorakiani maxarisxebeli sadguris ganformirebis tempi 

Seesabameba gorakis teqnologiur intervals, tg.i. matarebelTa 

mosvlis tempTan urTierTkavSirisaTvis es intervali unda 

pasuxobdes Semdeg pirobas: 
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,
ganf,

per.

mosvl.g.i. n
T

It ≤≤                           (18) 

sadac −per.T matarebelTa intensiuri mosvlis periodis xangrZ-

livoba, sT; 

              −ganf.n intensiur periodSi gansaformireblad mosuli 

matareblebis raodenoba, mat. 

amgvarad, maxarisxebeli kompleqsis utyuari da normaluri 

funqcionirebisaTvis, aucilebelia, rom matareblis gadamuSavebis 

tempi sadguris yovel momdevno obieqtze unda aRematebodes 

winamdebare elementis muSaobis temps. 

mimReb parkSi teqnikuri da komerciuli Semowmebis 

operaciebis Sesasruleblad da ganformirebisaTvis Semadgenlobis 

mosamzadeblad liandagTa minimaluri saWiro ricxvi SeiZleba 

viangariSoT formuliT [13]: 

,
1440⋅

=
∑
gamoy.

dakav.
teqn.

teqn. α
Nt

m                         (19) 

sadac ∑ −N mimReb parkSi ganformirebisaTvis Semosuli satvirTo 

matarebelTa raodenobaa; 

      −dakav.
teqn.t matareblis Semadgenlobis mier liandagis dakavebis 

dro, wT; 

      −gamoy.α koeficienti, romelic iTvaliswinebs mimRebi 

liandagebis gamoyenebis dones Tavisi daniSnulebiT 

dRe-RameSi ( gamoy.α = 0,90÷0,95).  

mocemul SemTxvevaSi mTliani liandagis dakavebis dro, dak.
teqt  

Sedgeba Semdegi elementebisagan: 

,ganT.
moms.
teq.miR.

dak.
teq. tttt ++=                       (20) 

sadac tmiR._ matareblis miRebisas liandagis dakavebis dro, wT; 
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      −moms.
teq.t Semadgenlobis teqnikuri momsaxurebis dro 

(teqnikuri da komerciuli Semowmebebi, momzadeba 

dasaxarisxeblad), wT; 

      −ganT.t mimRebi parkis liandagis sruli ganTavisuflebis 

dro Semadgenlobis maxarisxebel gorakze ayvanis da 

misi daSlisas, wT. 

gaerTianebul mimReb parkSi damatebiTi liandagebis 

minimalurad saWiro ricxvi Sesabamisad SeiZleba dadgindes 

(matarebelTa araTanabari mosvlis gaTvaliswinebiT): 

,
1440 gamoy.

per.
lod.

damat. α⋅
=

∑ tN
m                        (21) 

sadac −per.
lod.t operaciaTaSoris SemadgenlobaTa lodinis saerTo 

droa, wT. Tavis mxriv: 

lod.
ganf.

lod.
moms.t. 

lod.
per. ttt += ,                         (22) 

aq: −lod.
t.moms.t Semadgenlobis teqnikuri momsaxurebisaTvis molodinis 

dro, wT;  

    −lod.;
ganf.t maxarisxebel gorakze Semadgenlobis lodinis dro 

ganformirebisaTvis, wT. 

parkis yelis gamtarunarianobaze gavlenas axdens 

satransporto nakadebis struqtura, yelSi gadaadgilebis 

marSrutTa ricxvi, erTi gadaadgilebis mier calkeuli 

elementebis dakavebis xangrZlivoba, saremonto samuSaoebis 

xangrZlivoba, avtomatikis, telemeqanikisa, centralizaciis   

mowyobilobaTa tipi da sxv. 

parkis yelis arsebuli gamtarunarianoba uSualo 

gaangariSebis meTodiT ganisazRvreba Semdegi formuliT: 

,
1440

y.
mtry.

y.
dak

yeli
mudm.

yeli tt
T

n
⋅−

−
=

ϕ
                       (23) 
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sadac −y.
mudm.T aris parkis yelis yvelaze datvirTul elementze 

mudmivi operaciebis Sesrulebis dro dRe-RameSi, 

wT; 

        −y.
dakt yvelaze datvirTul elementze samatareblo da 

samanevro gadaadgilebaTa saSualo dro, romelic 

modis erT matarebelze, wT; 

        −y.
mtrt parkis yelis yvelaze ufro datvirTuli elementis 

gamoyenebaSi SesaZlo wyvetebis saSualo xangrZlivoba 

mtruli marSrutebis gadakveTaTa gamo, romelic 

modis erT matarebelze; 

        −y.ϕ koeficienti, romelic iTvaliswinebs parkis yelSi 

aramtruli marSrutebis SeTavsebas (ori paraleluri 

marSrutis SemTxvevaSi ;1=y.ϕ  sami marSrutis dros 

7,0=y.ϕ ; oTxi da ufro meti marSrutis pirobebSi 

).5,0=y.ϕ  

rogorc ukve aRiniSna misaReb liandagTa (parkTa) 

gamtarunarianoba damokidebulia parkebSi liandagTa raodenobaze, 

liandagTa gamoyenebaSi drois kargvebze, teqnologiuri 

procesebis mixedviT liandagebis dakavebis xangrZlivobaze 

matarebelTa mier, vagonnakadis sadgurSi Semosvlis uTanabrobaze 

da sxva faqtorebze. igi SeiZleba viangariSoT formuliT: 

)1(
1440

ρ
βα
+

∑−⋅⋅⋅
=

miR.

mudm.miRsamgz.

miR. t
Tm

n ,                 (24) 

sadac −samgz.α koeficienti, romelic iTvaliswinebs samgzavro da 

amkreb matarebelTa gavlenas liandagTa gamoyenebis 

xarisxze. arakvanZovani sadgurebisaTvis:  

9,07,0 ÷=samgz.α ; kvanZovani sadgurisaTvis: 

;6,05,0 ÷=samgz.α   

           −β koeficienti, romelic iTvaliswinebs xazis aRWur-

vilobis dones (orliandagiani misasvleli xazi, 



81 

aRWurvili avtoblokirebiT ;08,1=β  erTliandagiani 

xazi, nax. avt. blokireba – );03,1=β  

         −miRm liandagTa ricxvi mimReb parkSi; 

          −∑ mudm.T liandagis dakavebis dro moZraobis zomebze 

damoukideblad, wT; 

         −miR.t liandagis dakavebis dro misaRebi matareblis mier, 

wT; 

           −ρ koeficienti, romelic iTvaliswinebs teqnikur 

mowyobilobaTa  mtyunebebs )4,02,0( ÷=ρ . 

 maxarisxebeli gorakis gadamuSavebis unari gamoisaxeba 

cnobili formuliT [5]: 

       ,
)1440(

ganf.

Semad.mudm.gor.

.)gor.(dasax t
mT

N
∑−⋅

=
α

 vag.            (25) 

sadac −gor.α koeficienti, romelic iTvaliswinebs gorakze 

SesaZlo wyvetebs muSaobaSi mtruli marSrutebis 

gamo );97,095,0( ÷=gor.α  

      −∑ mudm.T mudmiv operaciebze daxarjuli dro 12090( ÷=∑ m.T  wT); 

       −Semm SemadgenlobaSi vagonTa saSualo raodenoba, vag.;  

 −ganf.t gorakze erTi Semadgenlobis ganformirebis dro, wT. 

roca gorakze muSaobs ori da meti samanevro lokomotivi: 

 g.i.int.daxar.ganf. tttt =+= , wT,                     (26) 

               31÷=intt  wT. 

rogorc cnobilia maxarisxebeli gorakis ZiriTadi funqciaa 

samatareblo SemadgenlobaTa ganformireba. magram xSir 

SemTxvevebSi, rodesac formirebis Cixebi gadatvirTulia, 

maxarisxebeli goraki SeiZleba gamoyenebuli iqnas sxvadasxva 

kategoriis matarebelTa formirebisTvisac. amisaTvis ki 

aucilebelia winaswar davadginoT aRniSnuli samuSaos Sesrulebis 

SesaZlebloba da matarebelTa formirebis pirobebi. 

maxarisxebel gorakze matarebelTa formirebis mizanSewo-

nilobis gansazRvrisaTvis Cvens mier Catarebul iqna gaangariSebani 
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gorakidan erTjgufiani, orjgufiani, samjgufiani, oTxjgufiani 

da rvajgufiani matareblebis sruli formirebis xangrZlivobis 

dadgenis TvalsazrisiT da es angariSebi Sedarebuli iqna 

aRniSnuli kategoriis matareblebis formirebis xangrZlivobas 

formirebis Cixebze. gorakze daxarisxebis samuSaos meTodebi 

Semdegia: 

1) erTjgufiani matareblebis formirebisaTvis TiToeuli 

samatareblo daniSnulebisaTvis gamoiyofa damoukidebeli 

daxarisxebis liandagi Sesabamisi sasargeblo sigrZiT an ori 

mokle sasargeblo sigrZis mqone liandagi;  

2) or- da samjgufiani matareblebis formirebisaTvis: 

− erTjgufiani specializacia, rodesac vagonTa TiToeuli 

jgufis daniSnulebisaTvis maxarisxebel parkSi gamoiyofa 

Sesabamisi sasargeblo sigrZis damoukidebeli maxarisxebeli 

liandagi; 

− liandagTa Sereuli (cvalebadi) specializacia, rodesac 

vagonTa jgufebi erTiandeba saerTo maxarisxebel liandagebze 

sxvadasxva variantiT; 

− vagonTa xelmeored daxarisxeba, rodesac jgufuri 

samatareblo daniSnulebisaTvis gamoiyofa mxolod erTi 

Sesabamisi sasargeblo sigrZis maxarisxebeli liandagi. 

3) oTxi da meti jgufiani matareblebis formirebisaTvis – 

vagonTa xelmeored daxarisxeba.  

erTi matareblis sruli formirebis xangrZlivobis 

gaangariSebis Sedegebi motanilia cxril 2-Si. 
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cxrili 2 
matareblis sruli formirebis xangrZlivoba  

maxarisxebel gorakze 
#
 

r
ig

z
e saformire- 

beli 
matareblebis 
kategoria 

maxarisxebeli samuSaos 
meTodebi 

matarebelTa 
formireba, wT 

g
o
r
ak
z
e 

formi-
rebis 
Cixze 

1 erTjgufiani 

a) erTi daniSnulebis vago- 
   nebis dagroveba erT  
   liandagze 
b) igive or liandagze 

 
 
10 
14 

 
 
10 
12 

2 orjgufiani 

a) xelmeored daxarisxeba 
b) erTjgufiani specializacia 
g) Sereuli (cvalebadi) 
   specializacia 

24 
14 
 
16 

31 
13 
 
17 

3 samjgufiani 

a) xelmeored daxarisxeba 
b) erTjgufiani specializacia 
g) Sereuli (cvalebadi) 
   specializacia 

32 
22 
 
12 

32 
12 
 
26 

4 oTxjgufiani 
a) xelmeored daxarisxeba 
b) erTjgufiani specializacia 

38 
28 

34 
15 

5 

rvajgufiani 
(amkrebi, 
gamomtani, 
gadamcemi) 

xelmeored daxarisxeba 56 40 

erTi matareblis sruli formirebis xangrZlivobis 

grafikuli gamosaxuleba maxarisxebeli samuSaos sxvadasxva 

meTodebis dros motanilia nax. 19-ze. 

cxrili 2-dan da nax. 19-dan Cans, rom maxarisxebeli 

gorakidan or- da samjgufiani matareblebis sruli formireba 

igive matareblebis Cixebze formirebasTan SedarebiT 

mizanSewonilia mxolod or SemTxvevaSi: 

a) orjgufiani matareblis formirebisas xelmeored daxarisxebis 

meTodis gamoyenebis SemTxvevaSi;  

b) or- da samjgufiani matareblebis formirebisas liandagTa 

Sereuli (cvalebadi) specializaciis gamoyenebisas.  

yvela sxva meTodisa da kategoriis matareblebisaTvis 

sruli formirebis xangrZlivoba formirebis Cixebze miiReba 

naklebi, vidre maxarisxebel gorakze.  
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aRniSnuli kategoriis matareblebis sruli formirebis 

xangrZlivobisa da TiToeul matarebelSi vagonTa ricxvis 

dadgenis Semdeg SeiZleba ganisazRvros maxarisxebeli gorakis 

gadamuSavebis unari vagonTa xelmeored daxarisxebis 

gaTvaliswinebiT. 

Cvens mier Catarda angariSebi Semdegi sawyisi monacemebis 

safuZvelze: 90=∑ mudm.t  wT; 120=∑ dam.t  wT; 50=Sem.m  vag.; 13=ganf.t  wT. 

(erTjgufiani daniSnulebisaTvis). angariSTa Sedegebi motanilia 

me-3 cxrilSi [32]. 

rogorc me-3-e cxrilidan Cans, maxarisxebeli gorakis 

gamoyeneba matarebelTa formirebisaTvis amcirebs mis 

gadamuSavebis unars (mwarmoeblurobas). 

maxarisxebeli gorakis gadamuSavebis unaris grafikuli 

gamosaxuleba mocemulia nax. 20-ze. 

angariSTa Sedegebidan SeiZleba davaskvnaT: 

jgufuri da mravaljgufiani (amkrebi, gadamcemi, gamomtani) 

matareblebis formireba mizanSewonilad unda CaiTvalos 

ZiriTadad formirebis Cixebze. matarebelTa formireba 

gorakidan unda vawarmooT mxolod calkeul SemTxvevebSi,
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nax. 19. sxvadasxva kategoriis matarebelTa formirebis xangrZlivobis grafiki (mSem = 50 vagoni)
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cxrili 3 
maxarisxebel gorakis gadamuSavebis unari 

 
#
 

r
ig

z
e saformire- 

beli 
matareblebis 
kategoria 

maxarisxebeli samuSaos 
meTodebi 

maxarisxebeli 
gorakis gada-

muSavebis unari  

N
g
an
f
._
 N

g
an
.f
o
r
m.
 

mx
o
l
o
d
 

g
an
f
o
r
mi
r
eb

a 
N
g
an
f
  

g
an
f
o
r
mi
r
eb

a 
d
a 

f
o
r
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r
eb
a 

N
g
an
.f
o
r
m.
 

1 erTjgufiani 

a) vagonTa dagroveba erT  
   liandagze 
b) igive or liandagze 

5200 

3800 
 

3900 

1400 
 

1300 

2 orjgufiani 

a) xelmeored daxarisxeba 
b) erTjgufiani specializacia 
g) Sereuli (cvalebadi) 
   specializacia 

5200 

3850 
3900 
 

4000 

1350 
1300 
 

1200 

3 samjgufiani 

a) xelmeored daxarisxeba 
b) erTjgufiani specializacia 
g) Sereuli (cvalebadi) 
   specializacia 

5200 

4000 
3800 
 

4400 

1200 
1400 
 

800 

4 oTxjgufiani 
a) xelmeored daxarisxeba 
b) erTjgufiani specializacia 5200 

3900 
3800 

1300 
1400 

5 
rvajgufiani 
(amkrebi,gamom-
tani,gadamcemi) 

xelmeored daxarisxeba 5200 3800 1400 

 

 

− roca aris amis saSualeba da uzrunvelyofilia formirebis 

manevrebis xangrZlivobis Semcireba; 

− maxarisxebeli gorakidan jgufuri da mravaljgufiani 

matareblebis formireba unda moxdes ormxrivad: saformirebeli 

matareblebis vagonebis xelmeored daxarisxeba unda 

vawarmooT gorakidan, xolo gamzadebuli vagonTa jgufebis 

SeerTeba ki formirebis Cixebidan. 
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nax. 20. maxarisxebeli gorakis gadamuSavebis unari (mSem = 50 vagoni)
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2.2.4. matarebelTa formirebis teqnologiuri 
kompleqsis ganviTareba 

 

formirebis teqnologiuri kompleqsis konstruqcia unda 

damuSavdes mzardi gadasamuSavebeli vagonnakadis perspeqtivebis 

gaTvaliswinebiT. aRniSnuli kompleqsis mniSvnelovani obieqtia  

maxarisxebeli parkis gamosasvleli yeli, romelic unda 

damuSavdes Tanamedrove moTxovnaTa gaTvaliswinebiT. 

sadgurTa daproeqtebis praqtika gviCvenebs, rom 

gamosasvleli yelis yvelaze mokle da kompaqturi sqema miiReba 

simetriuli, 1/6 markis saisro gadamyvanebis gamoyenebisas da 

uzrunvelyofs samanevro   operaciebis intensifikacias [6]. 

sadgurTa daproeqtebis instruqciiT SemoTavazebul sqemebs  

gaaCniaT gaerTianebuli gamosasvleli yelebi, rac arTulebs mis 

konstruqcias da mniSvnelovnad agrZelebs yels [5], [6]. 

formirebis teqnologiuri kompleqsis maRali mwarmoeblobis 

uzrunvelyofisaTvis aucilebelia gaviTvaliswinoT formirebis 

Cixebis saWiro raodenoba, aseve savleli liandagis arseboba 

gamgzavn parkSi samanevro lokomotivis moZraobisaTvis. aRniSnuli 

mowyobilobis daproeqtebisadmi aseTi midgoma uzrunvelyofs 

maRal manevrulobas matarebelTa formirebisas, mocdenebis 

Semcirebas operaciaTa Sesrulebis paralelurobis xarjze da 

saboloo SedegSi  sadguris gadamuSavebis unaris amaRlebasac. 

aRniSnulidan gamomdinare saWiroa Tanamedrove progresuli 

konstruqciebis SemuSaveba, romelic mogvcems saSualebas 

mniSvnelovnad gavaumjobesoT arsebuli maxarisxebeli sadgurebis 

muSaobis teqnologiuri procesebi. 

formirebis teqnologiuri kompleqsis konstruqcia damokide-

bulia ara marto maxarisxebel parkSi arsebuli konebisa da 

liandagTa saerTo raodenobaze, aramed sadguris  principul 

sqemaze, formirebis liandagTa raodenobaze, mravaljgufian 

matarebelTa formirebisa da adgilobrivi vagonebis jgufebad 
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detaluri SerCevis wesze, isruli gadamyvanebis konstruqciasa 

da parkSi mokle liandagTa konebis arsebobaze.  

formirebis kompleqsis normaluri muSaobisaTvis 

formirebis liandagTa (Cixebis) ricxvi ar unda iyos samanevro 

lokomotivebis saWiro raodenobaze naklebi. iseTi maxarisxebeli 

parkebis daproeqtebisas, romelTa liandagebis ricxvi Seadgens 

48-ze mets, formirebis liandagTa ricxvi SeiZleba aRematebodes 

samanevro lokomotivebis ricxvs. es saSualebas mogvcems 

ganvaxorcieloT formirebis liandagTa urTierTSemcvleloba 

ori mezobeli konis momsaxurebisas. rac Seexeba TviT samanevro 

lokomotivebis saWiro ricxvs, igi damokidebulia Sesadgen 

matarebelTa ricxvsa da formirebis meTodze, adgilobrivi 

muSaobis moculobasa da organizaciis  xerxze,  agreTve  

sadgurze   damxmare   maxarisxebel mowyobilobaTa arsebobaze. 

arsebul maxarisxebel sadgurTa muSaobisa da agreTve 

ukanasknel periodSi SemoTavazebul siaxleTa analizi 

gviCvenebs, rom seriozul kvlevasa da ganviTarebas moiTxovs 

formirebis teqnologiuri kompleqsis sqemebi. es sakiTxi 

aucilebelia gadawydes maxarisxebeli sadguris saliandago 

sqemisa da ZiriTadi raionebis  konstruqciaTa gaumjobesebis 

erTian kompleqsSi. 

aRniSnul moTxovnaTa gaTvaliswinebiT naSromSi Cvens mier 

damuSavebulia maxarisxebeli parkis gamosasvleli yelis 

racionaluri konstruqcia, romelic maqsimalurad Seesabameba da 

pasuxobs Tanamedrove moTxovnebs. sqema saSualebas iZleva 

gavzardoT matarebelTa formirebis teqnologiuri kompleqsis 

simZlavre da manevruloba (nax. 21). rogorc sqemidan Cans 

maxarisxebeli parkis gamosasvleli yeli dayofilia or 

nawilad, romlebic muSaoben erTmaneTisagan sruliad 

damoukideblad moZraobis mimarTulebaTa Sesabamisad. 

maxarisxebeli parkis liandagebi dakavSirebulia gamgzavni parkis 

yvela liandagTan, rac erT-erT mniSvnelovan moTxovnad iTvleba 

maxarisxebel sadgurTa daproeqtebaSi, radganac sakiTxebisadmi 
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aseTi midgoma da am problemis gadawyveta zrdis sadguris 

manevrulobas (gansakuTrebiT matarebelTa formirebisa da 

gagzavnisas). 

amrigad, maxarisxebeli parkis gamosasvleli yelis 

ganxiluli sqema uzrunvelyofs maxarisxebeli kompleqsis ori 

qvesistemis srul damoukideblobas,  sadguris  manevrulobis 

amaRlebas da formirebis samanevro mowyobilobaTa gadamuSavebis 

unaris gazrdas. yovel qvesistemaSi gvaqvs or-ori formirebis 

liandagi (SesaZlebelia formirebis liandagTa ricxvis gazrda). 

21-e naxazze, ise rogorc tradiciul sqemebze da arsebul 

sadgurebze, rCeba seriozuli naklovaneba – samanevro 

lokomotivebis muSaobis, samatareblo lokomotivebis miwodebis 

da wyvili mimarTulebis satvirTo matarebelTa gagzavnis 

marSrutebis gadakveTa _ `g2~ gamgzavni parkis yelSi. 

sadgurTa rekonstruqciis dros, romlebic ganlagebulia 

mZimewoniani  da  grZelSemadgenlobiani matareblebis mimoqcevis 

poligonebze, saWiroa gaTvaliswinebuli iqnes maTi Seuferxebeli 

formirebis, gatarebisa da ganformirebis SesaZleblobani. 

praqtikulad mZimewoniani matareblebi SeiZleba warmoiqmnas ara 

marto didi raodenobis vagonebis dagrovebiT grZel 

maxarisxebel – gamgzavn liandagebze, aramed ori da meti dadgenili 

sigrZisa da masis matareblebis SeerTebiT. samatareblo muSaobis 

es teqnologia moiTxovs sawyisi da saboloo sadgurebis mimReb-

gamgzavn da maxarisxebel parkebSi grZeli liandagebis arsebobas 

– SeerTebuli mZimewoniani matareblebis formirebisa da 

ganformirebis punqtebSi. 

gaormagebuli matareblebis formirebisaTvis SeiZleba 

rekomendebul iqnas centraluri maxarisxebeli liandagebis 

gaerTianeba gamgzavn  liandagebTan, rogorc es naCvenebia nax. 22-

ze. gamgzavni liandagebi `g-1~ da `g-2~ ganlagebulia 

maxarisxebel-gamgzavni liandagebis gverdiT maxarisxebeli parkis  

ganapira konebis gagrZelebaze da emsaxureba moZraobis Sesabamisi 

mimarTulebis Cveulebriv matareblebs. 
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nax. 21. maxarisxebeli parkis gamosasvleli yelis gaormagebuli konstruqciis sqema 
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nax. 22 maxarisxebeli parkis bolo yelisa da misi gamgzavn liandagebTan dakavSirebis  
dawvrilebiTi sqema 
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maxarisxebel-gamgzavni liandagebidan gaormagebuli 

matareblebi gaigzavneba gamosasvleli yelis mxridan. amasTan, 

sawinaaRmdego mimarTulebis matareblebi igzavneba naxevarwrisebri 

liandagiT, romelic ganlagebulia sadguris boloSi. sqemidan 

Cans, rom rva mZlavri daniSnulebisaTvis uzrunvelyofilia 

gaormagebuli matareblebis formireba da maTi gagzavna uSualod 

am liandagebidan. lokomotivebi moTavsebulia Semadgenlobis 

TavSi. 

sadgurze sasurvelia iyos agreTve ori matareblis SeerTebis 

SesaZlebloba, romelTagan erT-erTi matareblis vagonebi 

grovdeba `d-g~ liandagebze, meore matareblis vagonebi ki 

Cveulebrivi sigrZis maxarisxebel liandagebze. garda amisa, 

gaTvaliswinebuli unda iqnas meore lokomotivis Cayeneba `d-g~ 

liandagebze mdgomi matareblis SuaSi. 

aRniSnul moTxovnilebaTa dakmayofilebisaTvis aucilebelia 

centralur, grZel maxarisxebel-gamgzavn liandagebze,  moewyos 

gadasasvlelebi. aseTi gadasasvlelebis mowyobis erT-erTi 

varianti naCvenebia sqemaze punqtiriT. 

gorakqveda parkis gamosasvleli yelis rekonstruqcia 

ganxiluli sqemis mixedviT ufro moxerxebuli da advilad 

gansaxorcielebelia ormxriv maxarisxebel sadgurebze. aseT 

SemTxvevaSi `d-g~, `g-1~ da `g-2~ parkebis yvela liandagebidan 

matareblebi gaigzavnebian mxolod erTi mimarTulebiT (kenti an 

wyvili). 

rogorc cnobilia maxarisxebeli sadgurebis mniSvnelovani 

obieqtia matarebelTa formirebis teqnologiuri kompleqsi, 

romlis simZlavrec mTlianad damokidebulia gorakqveda parkis 

gamosasvleli yelis konstruqciaze, formirebis Cixebis 

raodenobaze da maxarisxebeli liandagebis maTTan dakavSirebis 

sqemaze, liandagTa ricxvze gaerTianebul gamgzavn parkSi da am 

parkis Sesasvleli yelis konstruqciaze, samanevro lokomotivTa 

ricxvze da sxvadasxva kategoriis matarebelTa formirebis 

miRebul meTodebze. 
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nax. 23-ze mocemulia matarebelTa formirebis teqnologiuri 

kompleqsis tradiciuli sqemebis variantebi, kerZod, 23 `a~ 

sqemaze gamosaxulia sqema ori formirebis CixiT, xolo 23 `b~ 

sqemaze ki oTxi da meti formirebis CixiT. aRniSnuli sqemebis 

analizidan Cans, rom samatareblo lokomotivebis miwodebisas 

sakuTari formirebis wyvili mimarTulebiT gasagzavn 

matareblebTan `g-2~ parkis liandagebze, agreTve aRniSnuli 

matareblebis gagzavnisas matarebelTa formirebis procesi unda 

SeCerdes, e.i. warmoiqmneba mtruli marSrutebis gadakveTa, rac 

mniSvnelovnad amcirebs muSaobis intensifikacias da formirebis  

Cixebis gadamuSavebis unars. aseT pirobebSi rac metia 

firmirebis Cixebis raodenoba da samanevro lokomotivTa ricxvi, 

miT uaresia, e.i. miT ufro metia drois danakargi matarebelTa 

formirebaze. 

gorakqveda parkis gamosasvlel yelSi iyeneben 1/9 da 1/6 

markis  saisro  gadamyvanebs.  gamosasvleli  yelebi  1/6  saisro 

gadamyvanebiT ufro moklea da mkafiodaa gamoyofili samanevro 

zonebi saisre zonaSi. 

gorakqveda parkis gamosasvlel yelSi formirebis Cixebis 

raodenoba unda iyos aranaklebi aq momuSave samanevro 

lokomotivTa ricxvze. rodesac proeqtirdeba aRniSnuli 

gamosasvleli yeli liandagTa konebis didi raodenobiT 

formirebis CixTa raodenoba operaciaTa Sesrulebis maqsimaluri 

paralelurobisaTvis SeiZleba iyos meti samanevro lokomotivTa 

ricxvTan SedarebiT. 

gamgzavni parki, romelic ganlagebulia maxarisxebeli 

parkis mimdevrobiT proeqtirdeba misgan 400-500 m-is daSorebiT 

samanevro samuSaoTa Sesrulebis uzrunvelyofisaTvis. gamgzavni 

parki profilSi unda ganlagdes swor ubanze an 1‰ qanobze, 

xolo gansakuTrebiT Znel pirobebSi – 2,5‰ qanobze [14]. 

nax. 24-ze gamosaxulia matarebelTa formirebis 

teqnologiuri kompleqsis sqema, sadac aRmofxvrilia 

zemoTaRniSnuli siZneleebi mtruli  marSrutebis  gadakveTebisa 
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nax. 23. matarebelTa formirebis teqnologiuri kompleqsis tradiciuli sqemebi: 

               a) orive formirebis Cixis SemTxvevaSi; b) oTxi da meti formirebis Cixis SemTxvevaSi 
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nax. 24. matarebelTa formirebis teqnologiuri kompleqsis sqema, wyvili 
                                 mimarTulebis matareblebis `g2~ parkidan naxevar wrisebri  
                                 liandagiT gagzavnisas 
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da wyvili mimarTulebis sakuTari formirebis matareblebis 

gagzavnis TvalsazrisiT `g2~ parkidan naxevarwrisebri liandagis 

gamoyenebiT. es RonisZieba marTalia moiTxovs damatebiTi 

liandagisa da gzagamtaris mSeneblobas, magram samagierod 

mTlianad aTavisuflebs matarebelTa formirebis raions 

samatareblo lokomotivTa damatebiTi gadaadgilebebisagan, aseve 

sakuTari formirebis matarebelTa zedmeti gadaadgilebebisagan, 

rac iZleva matarebelTa formirebis mkveTri intensifikaciis 

saSualebas. amasTanave aRniSnuli konstruqciis pirobebSi 

mizanSewonilia satranzito, `tr. p2~-sa da `g2~ parkebs Soris 

gaviTvaliswinoT savleli liandagi samatareblo lokomotivTa 

svlisas. mizanSewonilia agreTve arsebul maxarisxebel sadgurTa 

rekonstruqciis dros gaviTvaliswinoT SemoTavazebuli 

rekonstruqciuli RonisZieba. 

sakuTari formirebis matareblebis araupiratesi mimarTu-

lebiT zemoT  aRniSnuli  wesiT  gagzavnis  Sesaxeb  sakiTxebze 

muSaobdnen aseve sxva cnobili mecnierebic, rogorebic iyvnen: 

prof. v. nikitini, prof. a. kornakovi, prof. i. tixomirovi, prof. 

k. skalovi, prof. e. sotnikovi. prof. v. ivaSkeviCi da sxvebi. 

magram samwuxarod `g2~ parkis naxevarwrisebri liandagis 

aRWurva umetes SemTxvevebSi SeuZlebelia sxvadasxva mizezebisa 

da siZneleebis gamo (dasaxlebuli punqtebi, sxvadasxva 

samrewvelo obieqtebi da komunikaciebi da a.S.). aseT pirobebSi 

aucilebelia gamoiZebnos sxva SesaZleblobani da gzebi 

mocemuli problemis gadawyvetisaTvis. 

am TvalsazrisiT Cvens mier SemoTavazebulia aRniSnuli 

sakiTxis gadawyvetis varianti, romelic gamosaxulia nax. 25-ze 

[31]. rogorc sqemidan Cans, wyvili mimarTulebis sakuTari 

formirebis matareblebi teqnikuri momsaxurebis damTavrebisa da 

lokomotivis mibmis Semdeg gadayendeba damxmare `dC~ Cixze da 

Semdeg igzavneba magistralur xazze damatebiTi `dl~ liandagis 

meSveobiT, romelic ganlagebulia mocemuli sqemis mixedviT 

satranzito `tr.p.-2~-sa da gamgzavn `g2~ parkebs Soris. sakuTari 
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nax. 25. matarebelTa formirebis teqnologiuri kompleqsis sqema, wyvili 
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formirebis, wyvili mimarTulebis matareblebis gagzavnis aseTi 

organizaciis dros mniSvnelovnad ganitvirTebian Sesabamisi 

formirebis Cixebi, rac ganapirobebs maTi gadamuSavebis unaris 

mkveTr amaRlebas da samanevro samuSaoTa intensifikacias.  aseT  

pirobebSi  formirebis  Cixebi umniSvnelodaa datvirTuli 

samatareblo lokomotivebis gavliT, romlebic emsaxurebian 

sakuTari formirebis matareblebs (calkeul SemTxvevebSi 

lokomotivebi Caebmebian matareblebs drois Tavisufal 

monakveTebSi da xels ar uSlian samanevro lokomotivebs 

muSaobaSi).  

maSasadame, aRniSnuli formirebis teqnologiuri kompleqsis 

muSaobis dros SeiZleba uzrunvelvyoT formirebisa Cixebisa da 

samanevro lokomotivTa mwarmoeblobis SesamCnevi amaRleba. 

formirebis kompleqsis ama Tu im variantis SerCeva 

aucilebelia ganxorcieldes teqnikur-ekonomikur gaangariSebaTa 

safuZvelze,  kerZod  saWiroa   wliuri   dayvanili    xarjebis 

gaangariSeba da Sedegebidan gamomdinare miRebul iqnas saboloo 

gadawyvetileba praqtikuli realizaciis TvalsazrisiT. 

SemoTavazebuli konstruqciebis winaswari, saorientacio 

gaangariSebani gviCveneben, rom efeqtur variantad iTvleba 

damxmare Cixis gamoyeneba, vinaidan naxevarwrisebri liandagisa 

da gzagamtaris aRWurva dakavSirebulia did kapitalur 

xarjebTan; garda amisa warmoiqmneba matarebelTa da 

lokomotivTa  zedmeti  garbenebi da saboloo SedegSi izrdeba 

wliuri dayvanili xarjebi. 

sakuTari formirebis matareblebis gagzavnis ganxiluli 

variantebi gansakuTrebiT efeqturia im arsebuli maxarisxebeli 

sadgurebisaTvis, romlebzec araa ganlagebuli gamgzavni parkebi 

da aRniSnuli mimarTulebis matareblebi igzavnebian uSualod 

damxarisxebeli parkidan, risTvisac maT miiRes damxarisxebel-

gamgzavni (d-g) parkis saxelwodeba. 

aseT maxarisxebel sadgurebze araupiratesi mimarTulebis 

matareblebis gagzavna Cveulebriv xorcieldeba gorakis yelis 
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mxridan, rac metad uaryofiTad moqmedebs maxarisxebeli 

gorakisa da mTlianad sadguris gadamuSavebis unarze. aseT 

matarebelTa gagzavna damxarisxebel-gamgzavni parkis 

gamomsasvleli yelis mxridan ki xsnis aRniSnul naklovan 

mxares da mniSvnelovnad gantvirTavs goraks da mTlianad 

gorakis yels. maxarisxebeli parkis liandagebis specializacia 

da maTi dakavSireba formirebis CixebTan ise unda movawyoT, rom 

uzrunvelyofili iqnas matarebelTa formirebasTan da 

gagzavnasTan dakavSirebuli samuSaoebis Sesrulebis maqsimaluri 

paraleluroba da samanevro saSualebaTa da mowyobilobaTa 

maRali mwarmoebloba. 

 

2.2.5. matarebelTa formirebis teqnologiuri  
kompleqsis gaangariSeba 

 

rogorc ukve aRiniSna matarebelTa formirebis 

teqnologiuri kompleqsis simZlavre (gadamuSavebis unari) unda 

sWarbobdes ganformirebis teqnologiuri kompleqsis 

gadamuSavebis unars, e.i. 

,g.t.k.f.t.k. NN ≥                         (27) 

  maxarisxebeli sadguris uwyveti muSaobis ganxorciele-

bisaTvis aucilebelia dacul iqnas Semdegi piroba: 

maqs.
gorak.

min.
Cixif. form NNm ≥⋅ ,                    (28) 

sadac −formm formirebis Cixebis raodenobaa, romelzec 

xorcieldeba yvela kategoriis matarebelTa 

formireba damatebiTi operaciebis CaTvliT 

(maxarisxebel liandagebze dagrovili vagonebis win 

waweva, calkeuli vagonebis an vagonTa jgufebis 

gadayeneba, vagonTa jgufebis gacvla da a,S.);  

       −min.
Cixif. N erTi formirebis Cixis minimaluri gadamuSavebis 

unari sxvadasxva kategoriis matarebelTa 

formirebisas muSaobis yvelaze kargi pirobebisaTvis; 
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     −maqs.
gorak.N maxarisxebeli gorakis maqsimaluri gadamuSavebis 

unari (mwarmoebloba) muSaobis yvelaze kargi 

pirobebisaTvis da SemadgenlobaTa paraleluri 

daxarisxebis SesaZleblobis mxedvelobaSi miRebiT. 

Cveulebriv formirebis Cixebis aucilebeli raodenoba 

unda iyos ara naklebi masze momuSave samanevro lokomotivTa 

ricxvze. gorakqveda parkis gamosasvleli yelis daproeqtebisas 

liandagTa konebis simravlis SemTxvevaSi formirebis Cixebis 

raodenobam SeiZleba gadaaWarbos samanevro lokomotivTa 

saangariSo ricxvs. rac Seexeba samanevro lokomotivTa ricxvs, 

romelic muSaobs Cixebze, maTi ricxvi damokidebulia 

matarebelTa formirebis xerxebze (maT Soris jgufuri da 

mravaljgufiani matareblebisa), samanevro samuSaoTa Sesrulebis 

moculobaze, sadgurze damxmare teqnologiuri xazis arsebobaze 

da sxva faqtorebze. 

 gorakqveda parkis gamosasvlel yelSi ganlagebuli 

formirebis Cixebis raodenoba unda viangariSoT ara marto erTi 

Cixis gadamuSavebis unarze damokidebulebiT, aramed 

maxarisxebeli gorakis mwarmoeblobis mxedvelobaSi miRebiT. 

zemoT aRniSnulidan gamomdinare, formirebis Cixebis 

saerTo raodenoba SeiZleba viangariSoT formuliT: 

adgil.form.
saerTo

Cixif. mmm += ,                    (29) 

sadac −form.m formirebis Cixebis aucilebeli raodenoba, 

romelic saWiroa satvirTo matarebelTa 

formirebisaTvis; 

        −adg.m formirebis Cixebis raodenoba, romelic saWiroa 

adgilobrivi muSaobis momsaxurebisaTvis (maT 

ricxvSi misasvleli liandagebis momsaxurebisTvisac). 

yvela kategoriis satvirTo matarebelTa formirebisaTvis 

saWiro Cixebis raodenoba SeiZleba davadginoT formuliT  
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,
minim.

Cix.f. 

maqs
gor.

form. N
N

m =                          (30) 

adgilobrivi muSaobis momsaxurebisaTvis saWiro Cixebis 

raodenoba SeiZleba viangariSoT Semdegi gamosaxulebis 

safuZvelze: 

1440⋅

∑
=

Cixi

adg.

adg. α
T

m ,                       (31)  

sadac −∑ adg.T jamuri dro, romelic ixarjeba adgilobriv 

vagonTa momsaxurebaze, wT; 

      −Cixiα  formirebis Cixis gamoyenebis koeficienti 

(Cveulebriv )8,06,0 ÷=Cixiα . 

−∑ adg.T is mniSvneloba damokidebulia damatebiTi maxaris-

xebeli mowyobilobis arsebobasa da saxeobaze gadasamuSavebeli 

adgilobrivi vagonebis raodenobaze, datvirTva-gadmotvirTvis 

punqtebis ricxvsa da  sadgurze maTi ganlagebis pirobebze, 

samrewvelo punqtebis raodenobasa da ganlagebaze, satvirTo 

punqtebis momsaxurebis meTodebze, vagonTa jfufebis SerCevis 

wesze satvirTo frontebis mixedviT da a.S.  

formirebis Cixis gadamuSavebis unari, romelic muSaobs 

sxvadasxva kategoriis satvirTo matarebelTa formirebaze 

SeiZleba viangariSoT Semdegi formuliT: 

molod
lok.
dabr.gaday.f.(saS)

Sem.mudm.Cix.minim.
f.Cix. tttt

mT
N

+++

⋅∑−
=

)1440(α
,                (32) 

aq −Cixiα formirebis liandagis gamoyenebis koeficienti 

( )8,07,0 ÷=Cixiα ; 

    −f.(saS)t erTi matareblis formirebis saSualo xangrZlivoba; 

    −gaday.t Semadgenlobis gadayenebis dro maxarisxebeli parkidan 

gamgzavn parkSi, wT; 

    −lok.
dabr.t samanevro lokomotivis dabrunebis dro Semdeg 

saformirebel SemadgenlobasTan, wT; 
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   −molodt drois danakargi operaciaTaSoris molodinebSi, wT. 

matarebelTa formirebis teqnologiuri kompleqsis 

tradiciuli sqemebis pirobebSi formirebis Cixebis gadamuSavebis 

unari SeiZleba viangariSoT (2.32) formulis safuZvelze, xolo 

sakuTari formirebis matareblebis gagzavnisas, e.w. naxevarwris 

meSveobiT Cixis gadamuSavebis unari SeiZleba viangariSoT 

formuliT 

,
)1440(

form.

Sem.mudm.Cixin.wre
f.Cixi t

mT
N

⋅∑−
=
α

                   (33) 

xolo wyvili mimarTulebis matareblebis gagzavnisas maTi 

damxmare Cixze (dC) gadayenebisas ki Semdegi formuliT: 

( )[ ]
,

1440

form.

Sem.
misvl.
lok.mudm.CixidC

Cixi t
mTT

N
⋅∑+∑−

=
α

         (34) 

sadac −∑ misvl.
lok.T dRe-Ramis ganmavlobaSi saerTo dro, romlis 

drosac samatareblo lokomotivebi ikaveben 

formirebis Cixs sakuTari formirebis 

matareblebTan misasvlelad, wT. 

maSasadame, formirebis Cixis gadamuSavebis unaris yvelaze 

didi mniSvneloba miiReba sadguris boloSi e.w. naxevarwris 

aRWurvis pirobebSi. magram −∑ misvl.
lok.T is mniSvnelobis minimumamde 

dayvanis SemTxvevaSi −dC
CixiN is mniSvneloba SeiZleba gautoldes 

−n.wr.
Cix.f. N is mniSvnelobas. aseT pirobebSi angariSebis warmoebisas 

vuSvebT, rom adgilobrivi vagonnakadis gadamuSavebasTan 

dakavSirebuli manevrebi xorcieldeba damatebiT maxarisxebel 

mowyobilobebze (mcire simZlavris goraki, naxevargoraki an 

profilirebuli Cixi da mokleliandagebiani jgufuri parkebi 

vagonTa jgufebis detaluri SerCevisaTvis). 
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2.2.6. maxarisxebeli kompleqsi, rogorc masobrivi 
momsaxurebis mravalfazuri sistema 

 

transporti warmoadgens masobrivi momsaxurebis erT-erT 

grandiozul sistemas, romlisTvisac damaxasiaTebelia Semdegi: 

a) satransporto erTeulTa mosvlis momentebi, rogorc 

wesi, ar SeiZleba absoluturad zustad iyos nawinaswarmet-

yvelebi; 

b) momsaxurebis xangrZlivoba mkveTrad icvleba rogorc 

gadasazidi tvirTis saxeobasTan, aseve gadazidvis ganawilebasTan 

dakavSirebiT; 

g) momsaxure mowyobilobebi xasiaTdeba aramudmivi datvirTviT 

da amis Sedegad xdeba Senacvleba Zalian datvirTul da 

naklebad datvirTul drois monakveTebs Soris. es iwvevs rigis 

warmoqmnas sistemis gadatvirTvis periodSi da momsaxure 

saSualebaTa mocdenas naklebad datvirTuli drois periodSi. 

orive SemTxvevaSi warmoiqmneba gansazRvruli ekonomikuri 

danakargebi. 

masobrivi momsaxurebis Teoriis amocanaa misi daxmarebiT 

gamovimuSaoT iseTi RonisZiebaTa sistema, romelic saSualebas 

mogvcems minimumamde SevamciroT danakargebi. kerZod, metad 

mniSvnelovania momsaxure mowyobilobaTa saWiro raodenobis 

sworad gamoTvlis Seswavla (imis gaTvaliswinebiT, Tu rogori 

iqneba navsadgurebis, aerodromebis, saremonto saamqroebis, 

rkinigzis sadgurebisa da sxvaTa gegmiT gaTvaliswinebuli 

datvirTva): navmisadgomTa sigrZisa navsadgurebSi, dasajdomi 

baqnebisa (moednebisa) aerodromebze, aRWurvilobisa da 

specialistebisa saremonto saamqroebSi, maxarisxebeli 

mowyobilobaTa da saSualebebisa rkinigzis sadgurebze da sxv. 

Tu davakvirdebiT da SeviswavliT satransporto qselis 

calkeul punqtTa muSaobas, drois calkeul periodSi SeiZleba 

SevamCnioT zog punqtSi satransporto saSualebaTa Tavmoyra 

(dagroveba), xolo zogSi ukmaroba. 
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obieqturi analizi gviCvenebs, rom yvela saxeobis 

transportze moZravi Semadgenlobis mocdena momsaxurebis 

molodinSi ufro xSirad warmoiqmneba iq, sadac momsaxure 

mowyobilobaTa gamoyenebis intersiuroba udidesia. lodinis 

dro izrdeba gamtarobis unaris amaRlebasTan erTad.  

amJamad adgili aqvs erT SemTxvevaSi satransporto 

sistemebis gamtarobis unaris arasakmao, xolo meore SemTxvevaSi 

zedmet ganviTarebas. igive igrZnoba datvirTva-gadmotvirTvis 

mowyobilobaTa gamtarobis unaris ganviTarebaSic. 

ra mimarTulebiT unda gavaumjobesoT arsebuli da saWiro 

gamtarobis unaris gamoTvlis meTodika, rom Tavidan aviciloT 

aRniSnuli naklovaneba? 

am kiTxvaze pasuxis gacemisas saWiroa, pirvel yovlisa, 

aRvniSnoT, rom satransporto momsaxure mowyobilobani 

warmoadgenen didi masStabis rTuli sistemebis Semadgenel 

nawilebs. aseTi sistemebis erT-erT damaxasiaTebel Taviseburebas  

warmoadgens moZravi Semadgenlobis mosvlis araregularuli 

statistikuri ganawileba drois mixedviT, ris gamoc mosvlis 

intervalebi meryeobs saSualo mniSvnelobis irgvliv. msgavsi 

sistemebis kvlevisaTvis unda gamoviyenoT masobrivi momsaxurebis 

Teoriis meTodebi. es meTodebi saSualebas iZleva movZebnoT is 

pirobebi, romelTa SemTxvevaSic miRweuli iqneba jgufuri 

eqstremumi.  

masobrivi momsaxurebis TeoriaSi ganixileba sistemebi, 

romlebSic regularuli da araregularuli (gansazRvruli an 

SemTxveviTi) drois intervalebis Semdeg Sedis moTxovnilebebi. 

es moTxovnilebebi ganicdis momsaxurebis sxvadasxva operaciebs 

drois mudmivi da SemTxveviTi xangrZlivobiT. 

masobrivi momsaxurebis operaciebs, romlebic Sedgebian 

erTgvarovani elementebis didi ricxvisagan, SeiZleba miekuTvnos 

aeroportebSi mgzavrTa registracia, bileTebis gayidva rkinigzis, 

saavtomobilo, samdinaro da sazRvao vagzlebSi, avtomobilTa 

gantvirTva  da   datvirTva,  Tbomavlebze   saTbobis  miwodeba,  
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avtomobilTa momarageba sawvaviT da sxv. 

yvela saxeobis transportze SeiZleba davasaxeloT 

udidesi ricxvi operaciebisa, romelTac masobrivi momsaxurebis 

xasiaTi aqvT. 

masobrivi momsaxurebis Teoria saWiroa agreTve satransporto 

mowyobilobaTa gamtarobis unaris gamosaTvlelad. es Teoria 

SeiZleba gamoviyenoT xidebis, Sluzebis, navmisadgomebis, 

aeroportebis, rkinigzis sadgurTa, sawarmoTa misadgomi gzebis, 

samanevro saSualebebis da sxvaTa gamtarobis unaris gamoTvlisas, 

romelTa daniSnulebaa daakmayofilos moTxovnilebaTa iseTi 

nakadi, romelic meryeobs da zogjer aRwevs saSualo 

mniSvnelobaze mets, xolo zogjer am mniSvnelobaze naklebs. 

satransporto mowyobilobaTa damproeqtebel inJiners 

SeuZlia gamoiyenos masobrivi momsaxurebis Teoria da teqnikuri 

daproeqtebis stadiaze gadawyvitos momsaxurebis sistemis 

calkeuli kvanZebis datvirTvis sakiTxi, gaiTvaliswinos `viwro 

adgilebis~ aRmofxvra da mowyobilobis Seqmnamde gansazRvros, 

rogor ekonomikur maCveneblebs mivaRwevT aRniSnuli mowyobilobis 

eqspluataciiT. 

matarebelTa miRebis da gagzavnis kanonzomierebebi 

ganisazRvreba erTmaneTTan dakavSirebul faqtorTa simravliT, 

romelTa urTierTgavlena rTulia. amitom albaTobaTa Teoriisa 

da masobrivi momsaxurebis Teoriis gamoyeneba saSualebas 

gvaZlevs ganvsazRvroT zogadi kanonzomierebani (matarebelTa 

gamoCenis momentebs Soris) drois Sualedebis ganawilebisa, 

agreTve maTi gadamuSavebis xangrZlivobisa (an SesaZlo gagzavnis 

intervalebisa) da amis safuZvelze davadginoT sadgurebisa da 

ubnebis urTierTmoqmedebis xasiaTi da maCveneblebi, agreTve 

sadgurze calkeul operaciaTa Soris urTierTkavSiri. 

masobrivi momsaxurebis sistemaTa elementebi SeiZleba 

ganvixiloT Semdegnairad:L 

a) moTxovnilebaTa Semsvleli nakadi, romlebic Sedian 

sistemaSi momsaxurebisaTvis. momsaxurebis aseTi nakadebis 
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magaliTebad CaiTvleba matarebelTa nakadi, romlebic miiRebian 

sadguris ama Tu im liandagis parkSi; 

b) rigi, romelic warmoiqmneba moTxovnilebis lodinTan 

dakavSirebiT momsaxurebis dawyebamde. aseTi rigis magaliTebad 

SeiZleba CavTvaloT matarebelTa Semadgenlobebi, romlebic 

ucdian teqnikuri operaciebis Sesrulebas; 

g) momsaxure mowyobiloba. am mowyobilobaTa magaliTebad 

SeiZleba CaiTvalos maxarisxebeli goraki, formirebis gamwevi 

Cixebi da ubnebi, romlebzedac gaigzavneba matareblebi; 

d) moTxovnilebaTa gamomsvleli nakadi (matareblebi, 

romlebic gaigzavneba sadguris mimdebare ubanze). 

momsaxure mowyobilobaTa raodenobis mixedviT asxvaveben 

erTarxian da mravalarxian momsaxurebis sistemas. erTarxiania 

sistema, roca erTi momsaxure mowyobilobaa, xolo mravalarxiani 

– roca ori da ufro meti momsaxure mowyobilobaa.  

erTarxiani sistemis magaliTs warmoadgens sistema, 

romelic momsaxure mowyobilobis saxiT Seicavs maxarisxebel 

goraks; orarxiani sistemis magaliTia matareblis damuSavebis 

operacia liandagTa parkSi teqnikur damTvalierebelTa ori 

brigadis pirobebSi. 

rigis disciplinasTan dakavSirebiT ganaxsvaveben ori saxis 

sistemas: 

a) moTxovnilebaTa momsaxureba maTi sistemaSi Semosvlis 

rigiTi mimdevrobis dacviT (magaliTad, formirebis gamwev 

liandagze matareblis formireba im rigis mixedviT, romliTac 

mTavrdeba maxarisxebel parkSi vagonTa dagroveba); 

b) moTxovnilebaTa momsaxureba prioritetiT (magaliTad, 

gorakze, pirvel rigSi, im matarebelTa Semadgenlobebis 

daxarisxeba, romlebic Seicaven vagonTa Camket jgufebs; pirvel 

rigSi, sadguridan im satranzoto matarebelTa gagzavna, 

romlebic gaivlian sadgurs lokomotovTa Seucvlelad da sxv.). 

unda aRiniSnos, rom mTeli nakadisaTvis saSualo maCveneblebi 

(operaciis dawyebis lodinis saSualo dro, sistemaSi 
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moTxovnilebaTa saSualo ricxvi) damokidebuli ar aris calkeul  

moTxovnilebaTaTvis arsebul prioritetze. 

masobrivi momsaxurebis sistemebi ganirCeva agreTve sxva 

niSan-TvisebebiT: moTxovnilebaTa jgufuri Semosvla da 

jgufurive momsaxureba; klientebis SemTxveviTi SerCeva 

momsaxurebisaTvis; uarobiTi sistemebi, roca moTxovnilebebi ar 

ucdis momsaxurebis dawyebas da tovebs sistemas; sistemebi 

wminda lodiniT, roca moTxovnilebebi aucileblad unda iyos 

momsaxurebuli da a.S. 

amrigad, momsaxurebaTa sistemebi ganirCeva Semosasvleli 

nakadebis warmoqmnis kanonebiT; momsaxurebis xangrZlivobis 

ganawilebiT, agreTve momsaxurebis discipliniT (lodini, 

danakargebi, roca Semosasvleli moTxovnileba mowyobilobaTa 

dakavebulobis gamo iRebs uars da ikargeba Sereuli sistemebi). 

maxarisxebeli sadguri SeiZleba ganvixiloT rogorc 

mravalfazovani sistema. TiToeuli Semdgeneli qvesistema Seicavs 

moTxovnilebaTa Semsvlel nakads, rigs, momsaxure mowyobilobas 

da gamomsvlel nakads. sistemaTa yvela tipi warmoadgens 

qvesistemas wminda lodiniT (cxr. 4-9). 

amrigad, maxarisxebeli sadguri, rogorc masobrivi 

momsaxurebis mravalfazovani sistema, SeiZleba warmovidginoT 

Semdegi principuli sqemis mixedviT (nax. 26). 

maxarisxebeli sadguri SeiZleba gavyoT masobrivi 

momsaxurebis or ZiriTad sistemad: 

1) masobrivi momsaxurebis pirveli orfazovani sistema – 

mimdebare ubnebi-mimRebi parki-goraki. matarebelTa Semadgenlobebi 

imyofeba am sistemaSi sadgurze mosvlis momentidan ganformirebis  

damTavrebis momentamde. am drois ganmavlobaSi isini ganicdian 

momsaxurebis or fazas – teqnikur gasinjvas da ganformirebas. 

2) sadgurze formirebuli matareblebi meore sistemaSi 

imyofeba  SemadgenlobaTa  dagrovebis  damTavrebis  momentidan 

saguridan matareblebis gagzavnis momentamde da ganicdis 

samfazovan momsaxurebas – formirebas, teqnikur gasinjvas gamgzav 
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cxrili 4 
sistema # 1. mimdebare ubnebi-mimRebi parki 

# 
sistemis elementebi  

sistemis tipi saerTo yvela 
sistemisaTvis 

gansaxilvel amocanaSi 

1 moTxovnilebaTa 
Semsvleli nakadi 

gansaformirebel mata-
rebelTa mosvlis mo-
mentebis erToblioba 

teqnikur gamsinjvelTa 
erTi brigadis muSaobis 
pirobebSi sistema iqneba 
erTarxiani, ori brigadis 
muSaobisas – orarxiani 

2 rigi rigi, romelic war-
moiqmneba matarebelTa 
Semadgenlobebis mier 
momsaxurebis molodinSi 

 

3 momsaxure mowyobi-
loba 

parkSi myofi Semad-
genlobebis teqnikuri 
gasinjva 

mTlianad es sistema iT-
vleba prioriteti sis-
temad, radganac Camket-
jgufebiani Semadgenlobebi 
unda gadamuSavdnen pir-
vel rigSi 

4 gamomsvleli nakadi gansaformirebel mata-
rebelTa Semadgenlobe-
bis teqnikuri gasinj-
vis momentebis damTav-
rebis erToblioba 

 

 
cxrili 5 

sistema # 2. mimRebi parki – goraki  

# 
sistemis elementebi  

sistemis tipi saerTo yvela 
sistemisaTvis 

gansaxilvel amocanaSi 

1 moTxovnilebaTa 
Semsvleli nakadi 

gansaformirebel matareb. 
Semadgenlobebis teqnikuri 
gasinjvis damTavrebis mo-
mentTa erToblioba, e.i. 
#2 sistemisaTvis Semvlel 
nakadad iTvleba # 1 sis-
temis gamomsvleli nakadi.  

gorakis lokomotivTa 
ricxvis miuxedavad, es 
sistema CaiTvleba erT-
arxian sistemad. mTlia-
nad ki es sistema iTvleba 
prioritetian sistemad, 
radganac Camketjgufiani 
matarebelTa Semadgenlo-
ni unda gadamuSavdes 
pirvel rigSi  

2 rigi rigi, romelic warmoiqmneba 
matarebelTa gamzadebuli 
Semadgenlobebis mier gan-
formirebis molodinSi.  

 

3 momsaxure mowyo-
biloba 

maxarisxebeli goraki  

4 gamomsvleli 
nakadi 

matareblebis Semadgenlo-
baTa ganformirebis dam-
Tavrebis momentTa erTob-
lioba. mocemul amocanaSi 
es elementi ar ganixileba, 
radganac ganformirebis 
Semdeg matarebelTa Semad-
genlobani wyveten arsebo-
bas. 

(Tu gorakze gamoyenebu-
lia matareblebi para-
leluri ganformirebis 
meTodi, maSin sistema 
SeiZleba CaiTvalos or-
arxian sistemad). 



110 

cxrili 6 

sistema # 3. maxarisxeli parki – formirebis Cixi (gamwev CixebSi    
       momuSave lokomotivTa raionebi mkacrad specializebulia)  

# 
sistemis elementebi  

sistemis tipi saerTo yvela 
sistemisaTvis 

gansaxilvel amocanaSi 

1 moTxovnilebaTa 
Semsvleli nakadi 

vagonTa dagrovebis dam-
Tavrebis momentebis erTob-
lioba im jgufis saxaris-
xebel liandagebze, rom-
lebic mimagrebulia moce-
mul gamwev CixTan (Cixze 
momuSave mocemul loko-
motivTan) 

sistema iTvleba erT-
arxianad moTxovnilebaTa 
momsaxurebis im rigis 
mixedviT, rogori mimdev-
robiTac Semodis siste-
maSi es moTxovnilebani 

2 rigi dagrovil matarebelTa 
Semadgenlobani, romlebic 
ucdian formirebis dawye-
bas 

 

3 momsaxure mowyo-
biloba 

samanevro gamwevi Cixi 
(samanevro lokomotivi) 

4 gamomsvleli 
nakadi 

mocemuli jgufis saxaris-
xebel liandagebze for-
mirebul matarebelTa Se-
madgenlobebis gamgzavn 
parkSi gadayenebis damTav-
rebis momentTa erTob-
lioba 

 
cxrili 7 

sistema # 3 a. maxarisxebeli parki – formirebis Cixi (gamwev  
          Cixebze myof lokomotivTa muSaoba ar aris                  
          specializebuli saxarisxebeli liandagebis mixedviT)  

# 
sistemis elementebi  

sistemis tipi saerTo yvela 
sistemisaTvis 

gansaxilvel amocanaSi 

1 moTxovnilebaTa 
Semsvleli nakadi 

SemadgenlobaTa dagrovebis 
damTavrebis momentTa er-
Tobloba yvela saxarisxe-
bel liandagze `anu maxa-
risxebeli parkis yvela 
liandagze~ 

sistema iTvleba mraval-
arxianad (samanevro lo-
komotivebis  ricxvis mi-
xedviT or- an samarxiani). 
moTxovnilebaTa momsaxu-
reba xdeba am moTxovni-
lebaTa Semosvlis Tana-
mimdevrobis mixedviT. 

2 rigi Semadgenlobebi, romlebic 
ucdian formirebis dawye-
bas 

 

3 momsaxure mowyo-
biloba 

samanevro gamwevi Cixebi 
(samanevro lokomotivebi)  

4 gamomsvleli 
nakadi 

maxarisxebeli parkis yvela 
liandagze formirebuli 
yvela Semadgenlobis gamg-
zavn parkSi gadayenebis 
damTavrebis momentTa er-
Toblioba  
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cxrili 8 

sistema # 4 
gamgzavni parki – gagzavnis teqnikuri operaciebi  

# 
sistemis elementebi  

sistemis tipi saerTo yvela 
sistemisaTvis 

gansaxilvel amocanaSi 

1 moTxovnilebaTa 
Semsvleli nakadi 

maxarisxebeli parkidan Se-
madgenlobaTa gadayenebis 
damTavrebis momentTa er-
Toblioba. Tu gamgzavn 
parkSi erTi da igive bri-
gadebi emsaxureba agreTve 
satranzito matarebelTa 
damuSavebasac, maSin Semsv-
lel nakadad unda ganvi-
xiloT maxarisxebeli par-
kidan SemadgenlobaTa ga-
dayenebis da satranzito 
matareblebis miRebis mo-
mentTa erToblioba 

brigadis ricxvis mixed-
viT sistema iqneba erT-an 
orarxiani. satranzito 
matareblebi SeiZleba 
xasiaTdebodes momsaxu-
rebis prioritetiT 

2 rigi matarebelTa Semadgenlo-
bebi, romlebic ucdian teq-
nikuri operaciebis dawyebas 

 

3 momsaxure mowyo-
biloba 

SemadgenlobaTa teqnikuri 
gasinjva 

4 gamomsvleli 
nakadi 

teqnikuri operaciebis dam-
Tavrebis momentTa erTob-
lioba 

 
cxrili 9 

sistema # 2 
gamgzavni parki – mimdebare ubani  

# 
sistemis elementebi  

sistemis tipi saerTo yvela 
sistemisaTvis 

gansaxilvel amocanaSi 

1 moTxovnilebaTa 
Semsvleli nakadi 

sadgurze formirebul ma-
tarebelTa gamzadebul 
mdgomareobaSi gamoCenis 
momentTa erToblioba (teq-
nikur operaciaTa damTav-
rebis Semdeg), agreTve sat-
ranzito matareblebisac 

sistema iTvleba erTar-
xianad, satranzito mata-
reblebs SeiZleba hqon-
des momsaxurebis prio-
riteti. 

2 rigi rigi, romelic warmoiqmneba 
matarebelTa gamzadebuli 
SemadgenlobebiT (satran-
zito da sadgurze formi-
rebuli), romlebic ucdian 
mocemul erT ubanze gag-
zavnas   

 

3 momsaxure mowyo-
biloba 

ubani, romelzec gaigzavne-
ba matarebeli 

4 gamomsvleli 
nakadi 

mocemul ubanze matare-
belTa gagzavnis momente-
bis erToblioba 
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nax. 26. maxarisxebeli kompleqsis rogorc maxobrivi 
momsaxurebis mravalfazovani sistemis sqema 

 

parkSi da gagzavnas (gagzavnis molodini imis gaTvaliswinebiT, 

rom gadasarbeni dakavebulia sxva matarebliT). 

mravalfazovani momsaxurebis amocanis analizuri amoxsna 

saerTo SemTxvevisaTvis SeuZleblad iTvleba. meores mxriv, 

mravalfazovani sistema SeiZleba ganxilul iqnes rogorc 

erTfazovani sistemebis Tanamimdevruli qseli, romlebSic 

mocemuli sistemidan gamomsvleli nakadi iTvleba misi momdevno 

sistemisaTvis Semomsvlel nakadad. ase, magaliTad, mimReb parkSi 

matarebelTa Semadgenlobebis teqnikuri gasinjvis Semdeg 

gamomsvleli nakadi iTvleba Semsvlel nakadad sistemisaTvis 

mimRebi parki – goraki. amrigad, mravalfazovani sistemebis rTul  

SemTxvevebSic amocana daiyvaneba calkeuli erTfazovani 

qvesistemebis Seswavlaze. 

amisaTvis saWiroa davazustoT masobrivi momsaxurebis 

sistemis parametrebi. 

masobrivi momsaxurebis sistemis parametrebia moTxovnilebaTa 

Semsvleli nakadis intensiuroba (λ) da momsaxurebis 

intensiuroba (β).  

maxarisxebeli kompleqsi 

 `mimdebare ubani-mimRebi parki~ 

 `mimRebi parki-goraki~ 

 `maxarisxebeli parki- 
 -gamgzavni Cixebi~ (aq SeiZ- 
 leba iyos ori varianti) 

`gamgzavni parki- 
gagzavnis teqnikuri 
operaciebi~ 

`gagzavni parki- 
-mimdebare ubani~ 

sistema 
# 1 

sistema 
# 2 

sistema 
# 3 

sistema 
# 4 

sistema 
# 5 
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moTxovnilebaTa Semsvleli nakadis intersiuroba (λ) 

ganisazRvreba moTxovnilebaTa ricxviT, romlebic Sedian 

sistemaSi drois erTeulSi. igi warmoadgens Semsvlel 

moTxovnilebaTa Soris intervalebis saSualo mniSvnelobis 

Sebrunebul sidides: 

moTxτ
λ 1
= .                            (35) 

momsaxurebis intersiuroba (β) warmoadgens moTxovnilebaTa 

ricxvs, romelic SeiZleba momsaxurebul iqnes drois erTeulSi. 

momsaxure mowyobilobis simZlavridan gamomdinare, momsaxurebis 

intensiuroba momsaxurebis saSualo drois Sebrunebuli sididea: 

moTxτ
β 1
= .                            (36) 

moTxovnilebaTa Semsvleli nakadis intersiurobis Sefardeba  

momsaxurebis intersiurobasTan warmoadgens sistemis 

datvirTulobas: 

β
λρ = ,                                (37) 

romelic gadamwyvet gavlenas axdens sistemis muSaobis 

maCveneblebze. am maCveneblebze moqmedebs agreTve matarebelTa 

Semsvleli nakadis da momsaxurebis drois ganawilebis xarisxi. 

es ganawileba, rogorc wesi, nebismier ganawilebas warmoadgens. 

maTi SerbilebisaTvis yvelaze ufro mosaxerxebelia gamoviyenoT 

erlangis ganawileba. 

rogorc cnobilia, K parametri erlangis ganawilebaSi 

icvleba erTidan usasrulobamde )1( ∞≤≤ K . es saSualebas 

gvaZlevs gamoviyenoT realuri ganawilebis erlangis kanoni 

farTo klasis amocanebisaTvis, romelTac gaaCniaT parametri 

1≥K . 

sabolood amocana daiyvaneba mxolod maTematikuri 

lodinisa da dispersiis gansazRvraze iseTi sidideebisaTvis, 

rogoricaa moTxovnilebaTa Semosvlis momentebs Soris drois 

Sualedebi da momsaxurebis intervalebi, Tu gavyofT 
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maTematikuri lodinis kvadrats dispersiaze, miviRebT K 

parametrs TiToeul am sididis ganawilebaze (e.i. moTxovnilebis 

SemosvlaTa Soris intervalebs da momsaxurebis intervalebs). 

][
])[( 2

tD
tMK = ,                             (38) 

tKK
K

et
K

Ktf λλ −−

−
= 1

)1(
)()( .                       (39) 

)(tD  dispersiis ganzomileba Seesabameba TviT SemTxveviTi 

sididis ganzomilebis kvadrats. 

hipoTeza erlangiseuli ganawilebis Sesaxeb, rogorc ukve 

aRvniSnavdiT, unda Semowmdes SeTanxmebis erT-erTi kriteriumis 

mixedviT. 

SemdgomSi Semsvleli nakadis erlangiseul ganawilebaSi 

parametrs (moTxovnilebaTa Semosvlis momentebs Soris drois 

SualedSi) aRvniSnavT 1K -iT, xolo momsaxurebis dros 

erlangiseuli ganawilebaSi _ K-iT. 

amrigad, masobrivi momsaxurebis sistemis maCvenebelTa 

gansazRvrisaTvis saWiroa: 

1) TiToeul calkeul konkretul amocanaSi, davadginoT, 

Tu ra miviRoT moTxovnilebaTa Semsvlel nakadad, ganvsazRvroT 

misi intensiuroba λ da am Semsvleli nakadis ganawilebis 

xasiaTi, e.i. ganvsazRvroT erlangiseul ganawilebaSi 

moTxovnilebaTa Semosvlis momentTa Soris drois Sualedebis 

1K K parametri.  

2) davadginoT calkeul konkretul amocanaSi, Tu romeli 

sidide unda miviRoT momsaxurebis drois saxiT, ganvsazRvroT 

momsaxurebis intensiuroba β da momsaxurebis drois ganawilebis 

xasiaTi, e.i. davadginoT (erlangiseul ganawilebaSi) momsaxurebis 

mocemuli drois K parametris sidide. 

3) ganvsazRvroT masobrivi momsaxurebis sistemis tipi 

(erTarxiani, orarxiani da a.S.) da davadginoT misi datvirTva 

β
λρ = . 
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4) ganvsazRvroT sistemis saWiro maCveneblebi. 

masobrivi momsaxurebis umartivesi sistema ewodeba iseT 

erTarxian sistemas, romelic xasiaTdeba lodiniT, umartivesi 

Semsvleli nakadis SemTxvevaSi da momsaxurebis drois 

maCvenebliani ganawilebiT. 

umartivesi Semsvleli nakadis maxasiaTeblebia: 

a) stacionarulobis Tvisebebi, e.i. drois aTvlis dawyebaze 

damoukidebloba da Sualedis sigrZeze damokidebuleba; 

b) procesis Semdeg moqmedebiT ararseboba, e.i. am SemTxvevaSi 

moTxovnilebebi damokidebuli ar aris winaT Semosul 

moTxovnilebebze; 

g) ordinaroba (nebismier momentSi SeiZleba Semovides 

mxolod erTi moTxovnileba). 

aRsaniSnavia, is garemoebac, rom umartivesi Semsvleli 

nakadisaTvis es maxasiaTeblebi erTdroulad moqmedebs. 

umartivesi sistemisaTvis arsebobs martivi formulebi, 

romelTa mixedviTac SeiZleba ganisazRvros masobrivi momsaxurebis 

sistemis maxasiaTeblebi. 

imis albaToba, rom aseT sistemaSi arsebobs n moTxovnileba 

n
nP ρρ)1( −= ,                           (40) 

momsaxurebis lodinis saSualo dro 

ρ
ρ

β
τ

−
⋅=
1

1
moTx .                            (41) 

moTxovnilebaTa saSualo ricxvi, romelic elodeba 

momsaxurebas, 

ρ
ρ
−

=
1

2

a ,                               (42) 

sadac β aris momsaxurebis intensiuroba (moTxovnilebaTa 

saSualo ricxvi, romelsac SeiZleba moemsaxuros sistema drois 

erTeulSi); λ _ nakadis intensiuroba (moTxovnilebaTa saSualo 

ricxvi, romelic Semodis drois erTeulSi); 
β
λρ = -sistemis 

datvirTvis koeficienti. 
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umartivesi (puasonisebri) Semsvleli nakadisa da momsaxurebis 

drois maCvenebliani kanoniT ganawilebis SemTxvevaSi SeiZleba 

analizuri saxiT miviRoT sistemis funqcionirebis maxasiaTeblebi 

(n) erTnairi momsaxure mowyobilobebisaTvisac.  

iseT sistemaSi, romelic xasiaTdeba moTxovnilebis 

Sesrulebis lodiniT (roca momsaxure mowyobiloba dakavebulia), 

lodinis tl dro momsaxurebis dawyebamde emorCileba ganawilebis 

kanons 

)0()()( ≥′−−Π=′> ttnettP λβ
l ,                    (43) 

sadac )( ttP ′>l  imis albaTobaa, rom nebismierad SerCeul drois 

momentSi Semosasvleli moTxovnilebisaTvis lodinis dro metia, 

vidre t′ . 

formula miRebulia momsaxurebis t′ xangrZlivobis 

ganawilebis maCvenebliani kanonisaTvis (magaliTad, kavSir-

gabmulobis xaziT laparaki) 

tettP β−=′>′′ )( , 0>′t ,                       (44) 

sadac 0>β  t ′′ -is maxasiaTebeli mudmivi sididea; 
β
1
-erTi 

moTxovnilebis momsaxurebis saSualo dro; e _ naturaluri 

logariTmebis fuZe; n _ momsaxure mowyobilobaTa ricxvi 

(magaliTad, kavSirgabmulobis arxebi). 

)()!1(
0

Pnn
Pn

−−
=Π

ρ
 imis albaTobaa, rom momsaxure mowyobiloba 

dakavebulia (magaliTad, imis albaToba, rom vipovoT yvela arxi 

dakavebulad) 

n≤=
β
λρ ; 

0P _imis albaToba, rom mocemuli drois momentSi 

moTxovnileba ar aris: 

∑
−

= −−
+=

1

00 )()!1(!
1 n

m

nm

nnmP ρ
ρρ

,                    (45) 
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∑
−

= −−
+

=
1

0

0

)()!1(!

1
n

m

nm

nnm

P

ρ
ρρ

,                      (46) 

sadac m saxeze arsebul moTxovnilebaTa ricxvia (romlebic ukve 

imyofebian momsaxurebaSi, anda elodebian momsaxurebas). 

 

2.2.7. maxarisxebeli kompleqsis masobrivi momsaxurebis 
     procesebis maTematikuri modelireba 

 

masobrivi momsaxurebis analizuri meTodebi zogjer 

gamousadegaria rTuli sistemebis teqnikuri gaangariSebisaTvis. 

aseT sistemebs ekuTvnis, kerZod, satransporto kvanZebi. sadac 

warmoiqmneba mravalricxovani SemTxveviTi procesebis urTierT-

qmedeba da im rigTa daxlarTva, romlebic elodebian 

moTxovnilebis Sesrulebas. xSir SemTxvevaSi msgavsi sistemebis 

aRmweri gantolebebis Sedgena praqtikulad gadauwyvetel 

amocanas warmoadgens. 

msgavs SemTxvevaSi Sesaswavli procesebis kvleva xorcieldeba 

modelebze. modelirebis meTodebi, romlebic inarCuneben 

Sesaswavli movlenis fizikur arss, farTo gamoyenebas poulobs 

transportzec. ase, magaliTad, aerodinamikur milebSi warmoebs 

TviTmfrinavebis, eleqtromatareblebis, msubuqi da sportuli 

avtomobilebis modelebis gamocda, amis safuZvelze, iyeneben ra 

msgavsebis koeficients, gansazRvraven TviTmfrinavebis, 

matareblebisa da avtomobilebisaTvis winaRobas. 

magram saqme is aris, rom satransporto procesebis didi 

raodenoba ar eqvemdebareba Seswavlas im modelebze, romlebic 

imeoreben gansaxilvel process, an moiTxovs uzomo xarjebs. am 

SemTxvevaSi mimarTaven statistikuri modelirebis meTods. 

statistikuri modelirebis dros aigeba maTematikuri 

modeli, romelic erTmaneTTan akavSirebs mocemul sidideebs da 

agreTve am sidideebs saZebn SemTxveviT sididesTan. yovelive 

zemoaRniSnuli xdeba SemTxveviT sidideze dakavSirebisa da misi 

statistikuri maxasiaTeblebis gamoTvlis meSveobiT. 
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nebismieri amocanis amoxsnis xerxi, romelic iTvaliswinebs 

operaciebs mocemuli cvladi sidideebis mniSvnelobebiT (roca 

es cvladi sidideebi SemTxveviTaa gadarCeuli, `SemTxveviTi 

ricxvebis cxrilebis~ gamoyenebiT), warmoadgens statistikur 

modelirebas, anu statistikuri gamocdis meTods (monte-karlos 

meTodi). 

umetes SemTxvevebSi rTul satransporto sistemebs 

ikvleven statistikuri modelirebis meTodebiT, amasTanave, 

SemTxveviTi ricxvebi, Cveulebriv, formirdeba kompiuteris mier. 

statistikuri gamocdis meTodis arsi is aris, rom 

analizuri amocanis amoxsna icvleba romeliRac SemTxveviTi 

procesis modelirebiT, romlis albaTobis maxasiaTebelic 

emTxveva dasmuli amocanis amoxsnis Sedegs. am meTodis 

gamoyenebas azri aqvs rTuli amocanebis amoxsnisas, maT ricxvSi 

masobrivi momsaxurebis amocanebis amoxsnis SemTxvevaSic. 

aRsaniSnavia, rom maxarisxebeli sadguri unda ganvixiloT, 

rogorc masobrivi momsaxurebis sistema da auilebelia 

yuradReba mieqces sadguris usafrTxoebas, raSic igulisxmeba 

vagonnakadebis maqsimaluri zobebis miReba-gadamuSavebisas 

sadguris utyuari muSaobis albaToba. es ukanaskneli ki 

warmoadgens sadguris principuli sqemis, misi ganviTarebisa da 

teqnologiis raodenobriv da xarisxobriv Sefasebas. 

sadguris mtyunebis gareSe muSaoba didaTaa damokidebili 

ZiriTadi parkebis simZlavreze, gasakuTrebiT ganformirebisa da 

formirebis teqnologiuri kompleqsis (gtk  da ftk) simZlavresa 

da ganviTarebaze. amitom aucilebelia SeirCes ganformirebisa da 

formirebis teqnologiuri kompleqsis xelsayreli variantebis 

dawvrilebiTi sqemebi  imitaciuri modelirebis saSualebiT. 

ganformirebisa da formirebis teqnologiuri kompleqsis 

simZlavrem unda uzrunvelyos maxarisxebeli sadguris 

gadamuSavebiTi unaris moTxovna. is ZiriTadad damokidebulia 

mimRebi parkis simZlavreze da mis gasasvlel (gorakiswina) 

yelze, gorakis asatani nawilis konstruqciaze da asatani 
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liandagebis ricxvze, gorakis mwarmoeblurobaze da maxarisxebeli 

parkis saliandago ganviTarebaze, aseve formirebis kompleqsis 

simZlavreze.  

gtk-sa da ftk-s simZlavreze did gavlenas axdens 

ganformirebad SemadgenlobaSi arsebuli moxsnilobebi (vagonebi), 

romelTa daSveba gorakidan ar SeiZleba lokomotivis gareSe da 

agreTve sadguris momijnave gadasarbenebze samSeneblo  da 

saremonto (saliandago) samuSaobis Sesruleba. 

gamokvlevebiT miRebul Sedegebis safuZvelze gakeTda 

Semdegi daskvnebi: 

1. saremonto samuSaoebis Sesrulebisas "fanjrebis" SerCevis 

dros liandagebze izrdeba sadgurSi Semosul  dasaxarisxebel 

matarebelTa nakadis simWidrove, amiT izrdeba matarebelTa, 

lokomotivebisa da salokomotivo brigadebis dayovneba; 

2. samSeneblo da saremonto samuSaoebis warmoeba gadasarbenebze 

zrdis moZravi Semadg dayovnebas maxarisxebeli sadguris 

mimReb parkSi, stacionaluri muSaobis reJimTan SedarebiT 

saSualod (0,05-0,12sT); 

3. maxarisxebeli sadguris teqnikuri aRWurvilobis gaangariSeba 

aucilebelia Sesruldes "fanjrebis" gavlenis gaTvaliswinebiT, 

romlebic gamoyofilia gadasarbenebze saremonto samuSaoebis 

warmoebisTvis. sarkinigzo xazebis tvirTdaZabulobis 

damokidebulobiT liandagis zednaSenis tipze, samSeneblo-

sainJinro samuSaoebis organizaciis xerxebis SerCevisas 

gaTvaliswinebuli unda iyos teqnikuri aRWurvilobis 

damatebiTi simZlavre. maragis optimaluri done unda 

yalibdebodes teqnikur-ekonomikuri gaTvlebis safuZvelze. 

gtk-asa da ftk-as konstruqciis daproeqtebisas aucilebelia 

gadaiWras gaerTianebul mimReb parkSi vagonnakadebis Seuferxebeli 

miRebis da SemdgomSi maTi usafrTxo damuSavebis problema. 

amasTan gtk-asa da ftk-as racionaluri konstruqciebis Seqmna 

iTvaliswinebs maRali nakadurobisa da manevrirebis unars, 

romlis drosac maT mowyobaze da eqspluataciaze 



120 

uzrunvelyofili unda iyos minimaluri wliuri danaxarjebi. 

aseTi konstruqciebis damuSavebis amocana Zalian rTulia, 

vinaidan saWiroa Seiqmnas erTiani urTierTdamokidebuli sistema 

racionaluri sqemuri gadawyvetebiT, teqnikuri saSualebebis 

optimaluri simZlavriT da muSaobis mocemuli teqnologiiT. 

mosuli vagonnakadebis moculoba da makrostruqtura gansazRvravs 

muSaobis teqnologiis Taviseburebas, parametrebs da teqnikuri 

mowyobilobebis simZlavres, romlebic Tavis mxriv gansazRvraven 

Sesasvleli. gorakiswina parkebis da mTeli kompleqsis sqemur 

gadawyvetas. aseve aucilebelia gaviTvaliswinoT Sesasvleli da 

gorakiswina yelebisa da maxarisxebeli parkis bolo yelisa da 

gamwevi liandagebis urTierTgavlena da Sesabamisoba, romelic 

ganpirobebulia saisro gadamyvanebis tipebiT, liandagTa 

profiliT da kompleqsis yelebiT, gorakis lokomotivTa tipebiT 

da sxva mravaliT, rac ganisazRvreba muSaobis teqnologiis 

TaviseburebebiT da kompleqsis teqnikuri saSualebebis 

optimaluri SerCeviT.  

gtk-asa da ftk-s racionaluri konstruqciebis Seqmna, 

romlebic uzrnvelyofen vagonnakadebis gadamuSavebis SedarebiT 

ufro ekonomiur xerxebs, dayvanili wliuri danaxarjebis 

minimalurobisas, warmoadgens rTul mravalkriteriumian 

amocanas, romelsac gaaCnia didi raodenobis SezRudvebi. am 

amocanis maTematikur gadawyvetas aqvs Semdegi saxe: moiTxoveba 

damuSavdes gtk-asa da ftk-s racionaluri konstruqcia, romelic 

daakmayofilebs mocemuli moTxovnebis nakrebs. moTxovnebi 

SeiZleba davyoT or jgufad, romlebic aRiwerebian Sesabamisi 

SezRudvebis sistemebiT:  

ii bB ≥ ,   mbi ,,1= ;   ii dD ≥ ,    mdi ,,1=  

sadac ii DB ;  _ dasamuSavebeli kompleqsis namdvili maCveneblebis 

sidideebia; 

      ii db ;  _monacemebia, romlebic warmoadgenen arsebuli 

maCveneblebis normatiul sidideebs. 
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SezRudvebis pirveli sistema moicavs ZiriTadi moTxovnebis 

aRweras, romlebic waeyenebian elementebs da gamodinareoben 

muSaobis specifikidan, e.i. vagonnakadebis mocemuli moculoba da 

struqtura, teqnologiuri operaciebis xangrZlivoba, samanevro 

gadaadgilebis siCqare da sxva. SezRudvebis meore sistema mocavs 

damatebiTi moTxovnebis sistemas, romlebic gamomdinareobs 

muSaobis teqnologiidan, sqemuri gadawyvetebidan da kompleqsis 

teqnikuri aRWurvis simZlavridan. 

mocemuli xerxis gansakuTrebuloba mdgomareobs imaSi, rom 

igi gansxvavdeba sxvadasxva optimaluri obieqtebis da sqemebis 

damuSavebis tradiciuli gzebisagan. racionaluri proeqtirebis 

arsebul meTodebs axasiaTebs tradiciuli midgoma – mxolod 

cnobili sqemebisa da konstruqciebis parametrebis moZieba.  

SezRudvebis pirveli da meore sistema moicavs 

konstruqciis damuSavebis yvela moTxovnas. nebismieri gtk-asa da 

ftk-as konstruqcia SeiZleba aRiweros W korteJiT, romelic 

moicavs konstruqciis mTlian daxasiaTebas – teqnikuri aRWurvis 

simZlavres, kompleqsis mocemuli variantis muSaobis 

teqnologias 

( )USDBW ii ;;;→ . 

es Canaweri niSnavs, rom gtk-asa da ftk-as konstruqcia 

akmayofilebs sqemis pirveli da meore SezRudvebs funqcionirebis 

S garemoSi da misi proeqtireba da aRWurva SesaZlebelia U 

teqnikuri donis SemTxvevaSi. 

gtk-asa da ftk-as muSaobis urTierTkavSiri xasiaTdeba 

garemoTi, romelic aRiwereba S korteJiT, romelic moicavs 

adgilmdebareobis reliefs, gruntis tips, meteopirobebs da a.S. 

es maxasiaTebeli gamoiyeneba pirveli da meore SezRudvebis 

sistemaSi.  

U teqnikuri done SeiZleba davaxasiaToT Semdegi 

simZlavriT  

{ }654321 ;;;;; UUUUUUU =  
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sadac 1U  _ arsebuli konstruqciebis simravlea, romelTac saZebn 

konstruqciasTan msgavsi daniSnuleba aqvT; 

      2U  _ arsebuli konstruqciebis simravlea, romelTac saZebn 

konstruqciasTan gansxvavebuli daniSnuleba aqvT; 

      3U  _ sqemebis tipiuri elementebis simravlea; 

      4U  _ standartuli teqnikuri mowyobilobebis simZlavrea 

(isruli gadamyvanebis tipebi, relsis tipebi, 

lokomotivebis tipebi da a.S.); 

      5U  _ mowyobilobebis teqnikuri da energetikuli 

maxasiaTeblebia; 

      6U  _ teqnologiuri SesaZleblobebia, e.i. kompleqsis 

teqnologiuri muSaobis nacnobi Tanamedrove 

racionaluri xerxebia. 

61 UU   simravle moicavs elementebs, romlebic SeiZleba 

gamoviyenoT saZebni konstruqciis Seqmnisas. amgvarad W korteJi 

moicvas mTlian informacias, romelic sakmarisia gtk-as 

proeqtirebisaTvis. 

optimaluri kompleqsis SemuSaveba efuZneba mravali 

konkurentunariani variantebis konstruirebas, romlebic 

pasuxoben erTi da imave pirobebs. TvalnaTelia, rom kompleqsis 

saukeTeso konstruqciis SerCeva unda pasuxobdes gansazRvrul 

kriteriumebis xarisxs, ris mixedviTac miRebulia kompleqsis 

mSeneblobis da Senaxvis wliuri dayvanili xarjebi. xarisxis 

kriteriumebi ganisazRvreba W korteJis parametrebiT. 

gtk-sa da ftk-as racionaluri konstruqciis damuSavebis 

mizans warmoadgens W* optimaluri konstruqciuli gadawyvetis 

SerCeva, romelsac aqvs saukeTeso kriteriumebis xarisxi R* - 

yvela SesarCevi konstruqciidan, e.i. gtk-as namdvilad 

optimaluri konstruqciis gamovlena.  

( )USDBW ii ,,,*  roca min*→R  
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SemoTavazebuli siaxleebis teqnikur-ekonomikuri    gaTvlebis  
dasabuTeba (imitaciuri modelirebis struqturuli blok-sqema). 
 

imitaciur modelSi Semavali programebis CamonaTvali 
 
1. mpsm - modelirebis programis sakoordinacio moduli; 
2. mmS - modelirebis monacemebis (cvladebis) Seyvana; 
3. ma - midgomis aRwera; 
4. swa - sqemis wakiTxva da awyoba; 
5. mCd - modelirebis Sedegebis CamonaTvali da dagroveba; 
6. sma - saerTo monacemebis aRwera; 
7. bmi - matareblis informaciis bloki; 
8. bli - lokomotivis informaciis bloki; 
9. Sin - SesasvlelSi intensivobis gansazRvra; 
10. sCd - sqemis mixedviT Sedegebis CamoTvla da dagroveba; 
11. sd - sqemis dabeWdva; 
12. int - wrfivi interpolacia; 
13. Crs - Camowerili rigebis gasufTaveba; 
14. rep - rigSi elementis damateba; 
15. mps - rigobriv siaSi movlenis damateba; 
16. mgg - matareblis generatori; 
17. gep - rigis ganmsazRvreli elementis damateba; 
18. eqsp - eqsponencialuri ganawileba (generatori); 
19. ng - normaluri ganawileba (generatori); 
20. ngd - normaluri ganawileba, damatebiTi (generatori); 
21. ea - rigidan elementis amoReba; 
22. mmc- modelirebis mT. cikli(movlenis siis analizis LL LLLL 
LLLLL      LLLL  procedura); 
23. mS - matarebelTa miReba; 
24. mars - marSutis Zieba; 
25. Sgas - Semadgenlobis gasinjva; 
26. lmw - samatareblo lokomotivis wasvla; 
27. lgS - gorakis lokomotivis Semosvla; 
28. mla - samanevro lokomotivebis informaciis aRwera; 
29. mdaS - matarebelTa daSla; 
30. lmg - samanevro lokomotivis ganTavisufleba; 
31. mat - matareblis atana; 
32. vud - vagonebis ukan daxeva; 
33. kng - kuTxuri nakadis gadamuSaveba (ganmeorebiTi LLLLL  
LLLLLLdaxarisxeba); 
34. gfd - gorakze formirebis damTavreba. 

 

W* konstruqcia iqneba optimaluri, Tu misi xarisxis 

kriteriumebi R iqneba globaluri eqstremumis R* toli. 

amocanis analizi gviCvenebs, rom pirveli da meore SezRudvebis 

sistemas aqvs rTuli arasworxazovani xasiTi. funqcia, romelic 

Sedis SezRudvebSi da xarisxis kriteriumebi SeiZleba iyos 
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wyvetili da arayovelvis diferencirebadi. ( )WR ϕ=  funqcionals 

aqvs ramodenime lokaluri eqstrerumi, romelTa ricxvi SeiZleba 

Zalian didi iyos da hqondes dasaSveb mniSvnelobaTa zRvarze 

eqstremaluri mniSvneloba dasaSveb mniSvnelobaTa are gtk-asa 

da ftk-as racionaluri konstruirebisaTvis mravalkavSiriania. 

e.i. gtk-as da ftk-as racionaluri sqemis damuSaveba warmoadgens 

arawrfivi programirebis amocanas. aRniSnuli midgoma warmoadgens 

gtk-as da ftk-as namdvilad racionaluri konstruqciis SerCevis 

gzas, romelic pasuxobs yvela wayenebul moTxovnas. 

TiToeuli damuSavebuli konstruqcia erTveba erTmxrivi 

maxarisxebeli sadguris sqemebSi. sadgurebisa da kvanZebis 

daproeqtebis instruqciis mixedviT sadguris danarCeni 

qvesistemebis aRWurviloba rCeba gansazRvruli vagonnakadebTan 

damokidebulebaSi. kompleqsis TiToeuli variantisaTvis misi 

muSaobis teqnologia aiReba kompleqsis konstruqciebis 

gansakuTrebulobis gaTvaliswinebiT, kuTxuri vagonnakadebis 

wilisa da zomebis mixedviT. 

modelirebis procesSi gansaformireblad mosuli 

vagonnakadebis moculoba safexurebrivad izrdeba manam, sanam 

kompleqsis funqcionirebis saimedooba aris 0.97-0.99 farglebSi. 

modelirebis TiToeuli bijis dros ganisazRvreba mocemuli 

komleqsis muSaobis da Sesabamisi wliuri dayvanili xarjebis 

teqnikur-saeqspluatacio maxasiaTeblebi. aman saSualeba mogvca 

ganformirebisa da formirebis kompleqsis TiToeuli 

konstruqciisaTvis dagvedgina gorakis gadamuSavebiTi unarianoba 

SemadgenlobaTa paraleluri daSlis reJimis dros, kuTxuri 

nakadis wilis mixedviT, xolo formirebis liandagebis 

raodenobisa da simZlavris donis dadgena saSualebas mogvcems 

CamovayaliboT sadguris TiToeuli qvesistemis simZlavris 

urTierTdamokidebulebis principebi. 

kompleqsis TiToeuli damuSavebuli konstruqciis 

gamoyeneba axali sadgurebis proeqtirebisas an arsebuli 

maxarisxebeli sadgurebis rekonstruqciisas unda eyrdnobodes 
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realur an mocemuli mniSvnelobebis dawvrilebiT analizs 

imitom, rom kompleqsis ufro mZlavri konstruqciis gamoyeneba 

SedarebiT mcire, misTvis Seusabamo vagonnakadebis mniSvnelobasTan 

migviyvans wliuri dayvanili xarjebis gazrdamde, teqnikuri 

saSualebebis da maTi gamouyenebeli simZlavris zedmetobis 

xarjze.  

ganformirebisa da formirebis kompleqsis damuSavebuli 

konstruqciebis gamoyeneba da maTi gamoyenebis ekonomiuri 

efeqturi sferos dasabuTeba saSualebas aZlevs damproeqteblebs 

Seamciron saproeqto samuSaos drois xarjebi, dazogon 

kapitaldabandebebi, uzrunvelyon mTeli maxarisxebeli sadguris 

funqcionirebis saWiro saimedooba da muSaobis maRali teqnikur-

saeqsploatacio maCveneblebi. 

 

2.3. განფორმირებისა და ფორმირების ტექნოლოგიური 
  კომპლექსების შემოთავაზებული კონსტრუქციების 

ეკონომიკური ეფექტიანობის განსაზღვრა 
 

2.3.1. მატარებელთა განფორმირებისა და ფორმირების 
     ტექნოლოგიური კომპლექსების სქემების ეფექტიანი 

გამოყენების გზების დასაბუთება 
 
 

naSromSi SemoTavazebuli ganformirebisa da formirebis 

teqnologiuri kompleqsis sqemebis mixedviT maTi praqtikuli 

realizacia moicavs SemadgenlobaTa ganformirebaSi monawile 

calkeuli elementebis urTierTqmedebis ZiriTadi principebis 

dadgenas. calkeul elementebSi igulisxmeba: mimRebi parki, 

asatani liandagebi, mimRebi parkis gorakiswina yeli, ZiriTadi 

maxarisxebeli gorakis yeli, maxarisxebeli parki. 

rekonstruqciuli RonisZiebebis Catarebis dros 

maxarisxebeli sadguris gamtarunarianobis amaRlebis sakiTxi 

dgeba imis gamo, rom maxarisxebeli mowyobilobebis da sxva 

elementebis yvela arsebuli rezervi (ZiriTadad organizaciul-

teqnikuri) amowurulia. aseT  pirobebSi moiZebneba arsebiTi 
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rezervebi maxarisxebeli sadguris mniSvnelovani obieqtis, gorakis 

mwarmoeblobis amaRlebis TvalsazrisiT iseT pirobebSic ki, roca 

e.w. kuTxuri (gadajvaredinebuli) vagonnakadis zomebi sakmaod 

didia (20-25% da meti). 

cnobilia, rom vagonTa intensiuri gadamuSavebis pirobebSi 

aucilebelia gamoviyenoT organizaciul-teqnikuri RonisZiebis 

yvelaze efeqturi meTodi _ SemadgenlobaTa paraleluri 

daxarisxeba. am meTodis danergvisaTvis ki saWiroa Semdegi 

RonisZiebebis gatareba: ZiriTadi parkebis (mimRebi, maxarisxebeli, 

gamgzavni) mniSvnelovani ganviTareba; maxarisxebeli gorakis 

simZlavris proporciuli zrda; gorakis qveS samatareblo da 

samanevro lokomotivebisaTvis savleli liandagis daproeqteba, 

asatani da dasaSvebi liandagebis ricxvis gazrda (gorakiswina 

yelis Sesabamisi gaZlierebiT); gorakis lokomotivebis 

SemadgenlobasTan Seuferxeblad misasvlelad savleli 

liandagebis damateba; araupiratesi mimarTulebidan matarebelTa 

naxevarwrisebri liandagiT miReba da sxv. 

maxarisxebeli sadgurebis saeqspluatacio muSaobis 

praqtika iZleva imis saSualebas, rom gamovitanoT daskvna: 

arsebul maxarisxebel sadgurebze farTo rekonstruqciis 

RonisZiebebi SeiZleba Catardes maSin, rodesac vagonnakadTa 

zomebi dRe RameSi tolia an aRemateba 3,0-3,5 aTass. rac Seexeba 

axali gorakiani maxarisxebeli sadgurebis mSeneblobas, aseTi 

saSualo da mZlavri gorakiani sadgurebi unda aSendnen 

SemadgenlobaTa paraleluri daxarisxebis operaciebis danergvis 

gaTvaliswinebiT. mocemul SemTxvevaSi didi simZlavris gorakian 

erTmxriv maxarisxebel sadgurebs SeuZliaT Secvalon 

orkompleqtiani sakvanZo tipis maxarisxebeli sadgurebi, 

romelTa eqspluatacia araefeqturia didi raodenobiT kuTxuri 

vagonnakadis gadamuSavebis dros. 

 Cvens mier SemoTavazebuli ganformirebis kompleqsis 

sqemebze gaTvaliswinebulia SemadgenlobaTa maqsimaluri 

paraleluri daxarisxebis organizacia gorakiswina yelis 
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efeqturi konstruqciis gamoyenebis Sedegad (mimReb parkSi 

SemadgenlobaTa winaswari momzadeba paraleluri daxarisxebisaTvis). 

mimRebi parkis SemoTavazebuli konstruqcia damatebiTi 

saliandago da samanevro mowyobilobebiT gvaZlebs saSualebas 

realurad ganvaxorcieloT SemadgenlobaTa sruli paraleluri 

daxarisxeba. masStaburi sqema gvaZlebs saSualebas realurad 

SevamowmoT gaerTianebuli mimRebi parkis saliandago 

ganviTareba da masSi damatebiTi maxarisxebeli mowyobilobebis 

ganlageba, ara marto axali sadgurebis mSeneblobis dros, 

aramed arsebuli maxarisxebeli sadgurebis rekonstruqciis 

drosac. 

rogorc cnobilia maxarisxebel sadgurebze vagonTa 

mocdenebi didia, xolo formirebul SemadgenlobaTa garbenis 

siSore bolo wlebSi daaxloebiT erTi da igive rCeba. vagonTa 

mocdenebi garbenis TiToeul 100 km-ze teqnikur sadgurebze 

(maxarisxebeli da saubno) Seadgens 3,5-4 saaTs, xolo sufTa 

moZraobaSi dro ar aRemateba or saaTs. 

axali maxarisxebeli sadgurebis daproeqtebis dros, 

agreTve arsebul sadgurTa rekonstruqciisa da ganviTarebis dros 

damuSavebuli  sqemebi unda iyvnen progresulni, e.i. isini unda 

akmayofilebdnen perspeqtiul pirobebs. saboloo SedegSi 

aucilebelia davadginoT yvelaze metad misaRebi principebi 

rekomendebuli sqemebisa da winadadebebis progresulobis 

Sesaxeb. amasTanave saWiroa davadginoT SemoTavazebul siaxleTa 

maCveneblebi analizisa da SedarebisaTvis. 

sasadguro mowyobilobebis calkeuli elementebis saxiT 

ganxilva, gvaZlevs saSualebas gamovavlinoT muSaobis 

gaumjobesebis rigi rezervebisa. magram miuxedavad imisa, rom 

sasadguro mowyobilobebis TiToeuli elementi Tundac 

optimalurad funqcionirebdes, mTeli sistema (maxarisxebeli 

kompleqsi) aRniSnul elementTa muSaobis SeuTanxmeblobis gamo 

araefeqturad imuSavebs [15]. 
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ganformirebis teqnologiuri kompleqsis konstruqciebi da 

agreTve maxarisxebeli parki gamosasvleli yelebiT unda 

akmayofilebdes Semdeg pirobebs: 

1. sadgurze uzrunvelyofili unda iyos vagonnakadis 

gadamuSavebis ganuwyveteloba da nakaduroba, saimedo unda oyos 

sadguris muSaobis organizacia. 

2. uzrunvelyofili unda iyos damxarisxebel mowyobilobaTa 

maRali mwarmoebloba, aseve didi unda iyos sadguris sxvadasxva 

elementTa gamtarunarianoba. 

3. uzrunvelyofili unda iyos vagonnakadis gadamuSavebis 

daCqareba, vagonTa mocdenebis Semcireba da maTi gadamuSavebis 

TviTRirebulebis Semcireba. 

4. sadgurze SesaZlebeli unda iyos matarebelTa jgufuri 

formireba (ZiriTadad 2 da 3 jgufiani matareblebisa); 

daCqarebuli unda iyos mravaljgufiani matareblebis formireba.  

 
 

2.3.2. matarebelTa ganformirebisa da formirebis 
     teqnologiuri kompleqsebis SemoTavazebuli 

 konstruqciebis teqnikur-ekonomikuri  
efeqtianobis dadgena 

 

ganformirebis teqnologiuri kompleqsis racionaluri 

konst-ruqciis SerCevis kriteriumad vagonnakadebis mocemuli 

moculobisa da struqturisas gvevlineba minimaluri wliuri 

dayvanili xarjebi da xarisxobrivi maCveneblebi, roca 

dakmayofilebulia kompleqsis funqcionirebis saimedooba (0,97-

0,99). 

rac ufro didia maxarisxebeli sistema, goraki – miT 

naklebia erTi vagonis gadamuSavebaze dayvanili xarjebi, romlebic 

dakavSirebulia sasadguro mowyobilobebis mSeneblonasa da 

eqspluataciasTan [3]. 

angariSebi gviCveneben, rom maxarisxebeli sistemebis 

simZlavreebis gazrdasTan dakavSirebiT xarjebi SesamCnevad 

mcirdeba, e.i. maxarisxebeli sadguris eqspluataciis efeqturoba 
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swrafad izrdeba. aqedan gamomdinare SeiZleba gakeTdes 

mniSvnelovani daskvna imis Sesaxeb, rom ukve sadguris 

proeqtirebis dros aucilebelia gaviTvaliswinoT maTi momavali 

rekonstruqciis SesaZleblobebi. 

variantTa teqnikur-ekonomikuri Sedareba mocemuli 

konkretuli pirobebisaTvis xorcieldeba arsebuli tipiuri 

meTodikiT kapitaldabandebaTa ekonomikuri efeqturobis 

gansazRvris TvalsazrisiT, aseve meToduri miTiTebebis 

safuZvelze variantTa Sedarebis mxriv. 

ganixilaven variantTa Sedarebis or meTods – gamosyidvis 

vadis gansazRvrisa da dayvanili xarjebis jamis minimumis 

gansazRvriT [18]. 

variantTa ekonomikuri Sefaseba gamosyidvis vadis mixedviT 

iTvaliswinebs im vadis gansazRvras, romlis ganmavlobaSic 

yovelwliuri ekonomia saeqspluatacio xarjebze (Э2−Э1) 

gaabaTilebs damatebiT kapitalur xarjebs (К1−К2), e.i. 

   ,
12

21

ЭЭ
KKT

−
−

=gamosy.  weli                      (47) 

sadac К1 da К2 aris Sesabamisad Ι da ΙΙ variantis mixedviT 

kapitaluri xarjebi; 

       Э1 da Э2 _ Sesabamisad Ι da ΙΙ variantis mixedviT saeqspluatacio 

xarjebia. 

didi gavrceleba miiRo variantTa Sedarebis meTodma 

dayvanili xarjebis mixedviT, gansakuTrebiT roca erTmaneTs 

SevudarebT ramdenime variants. 

TiToeuli variantisaTvis (erTetapiani kapitaluri 

xarjebiT) dayvanili xarjebi ganisazRvreba formuliT: 

ii ЭKE +⋅=Π nor ,                          (48) 

sadac Ki_mocemuli variantisaTvis kapitaluri xarjebia; 

            −nor.E efeqturobis normatiuli koeficientia ( )12,01,0 −=norm.E ; 

   −iЭ saeqpluatacio, wliuri xarjebi. 
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yvelaze efeqtur variantad SeiZleba CaiTvalos is 

varianti, romlisTvisac: 

min,=+⋅ ЭKEnorm.                          (49) 

rodesac kapitaldabandebebi aiTviseba sxvadasxva vadebSi, 

e.i. mravaletapiani mSeneblobaa, moiTxoveba xarjebi 

gaviTvaliswinoT rac SeiZleba gviani wlebisaTvis. amisaTvis 

saWiroa es xarjebi gavamravloT koeficientze, gadavad.K , romelic 

iTvaliswinebs saSualo efeqts, romelic SeiZleba miviRoT 

kapitaldabandebebis optimaluri gamoyenebis pirobebSi:                      

( )
,

1
1

tE
K

norm.

gadavad. +
=                       (50) 

sadac t aris gadavadebis wlebis ricxvi; 

      −norm.E normativi, Tanabari xarjebis saregulireblad 

(dadgindeba tipiuri meTodikiT).  

rogorc cnobilia, maxarisxebeli sadgurebis muSaobaSi 

mniSvnelovani sakiTxia ganformirebis procesebis intensifikacia. 

cnobilia, rom gorakis teqnologiuri intervali meryeobs 8-20 

wuTis farglebSi. misi mniSvnelobis erTi wuTiTac Semcireba 

amaRlebs gorakis mwarmoeblobas 5-10%-iT, anu saSualod 250-400 

vagoniT dRe-RameSi. garda amisa es amcirebs SemadgenlobaTa 

mocdenebs ganformirebis molodinSi [19]. 

maxarisxebeli sadgurebis muSaobis praqtikidan Cans, rom 

gorakis gadamuSavebiTi unarianobis gazrda vagonTa mocdenis 

Semcirebis mniSvnelovani rezervia. gorakze SemadgenlobaTa 

ganformirebis intersifikacia uSualo gavlenas axdens mimReb 

parkSi vagonTa yofnis droze da dagrovebis proceszec. 

naSromSi SemoTavazebuli maxarisxebeli gorakis yelis 

progresulobis dadgenisaTvis Cvens mier moxda misi Sedareba 

arsebul sqemebTan, aseve sxva avtorTa mier SemoTavazebul 

sqemebTan. 

SedarebisaTvis aRebuli iqna t.m.k. l. tiSkovis mier 

SemoTavazebuli gorakis yelis sqema. Sedareba  ganxorcielda 
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mSeneblobis da eqspluataciis ZiriTadi maCveneblebis mixedviT, 

kerZod samSeneblo maCveneblebidan ganixileboda: liandagTa 

ricxvi parkis yelSi, isrul gadamyvanTa ricxvi yelSi, samuxruWe 

poziciaTa simZlavre da raodenoba, avtomatizaciisa da 

centralizaciis mowyobilobaTa arseboba da a.S. saeqspluatacio 

maCveneblebidan ganixileboda: paraleluri daxarisxebis reJimSi 

gorakis gadamuSavebis unari, kuTxuri da adgilobrivi 

vagonnakadis gadamuSavebis daCqarebis SesaZlebloba, vagonTa 

mocdenebis Semcirebis SesaZlebloba, vagonTa xelmeored 

daxarisxebis koeficienti, samanevro lokomotivTa raodenoba 

gorakze da a.S. 

gorakis yelis konstruqciis Sedarebisas dadginda, rom 

SemoTavazebul sqemas aqvs garkveuli upiratesoba 

konkurentunarian sqemasTan SedarebiT da iTvleba progresul 

sqemad. 

SemoTavazebuli ganformirebis teqnologiur kompleqsebi 

iZlevian saSualebas erTdroulad warmatebiT gadavwyvitoT 

ramdenime teqnikuri problema, rogoricaa: SemadgenlobaTa 

maqsimaluri paraleluri daxarisxeba; adgilobrivi vagonebis 

gadamuSavebis daCqareba da gaadvileba; mravaljgufiani 

matareblebis (amkrebi, gadamcemi, gamomtani) formirebis 

gamartiveba da daCqareba; 2_ da 3-jgufiani matareblebis 

formirebis gamartiveba da daCqareba da a.S. 

rogorc ukve aRiniSna, SemoTavazebuli sqemis pirobebSi 

SesaZlebelia didi gadamuSavebis unaris realizacia. es ki imas 

niSnavs, rom im sadgurma, romelic aRiWurveba SemoTavazebuli 

gorakis yeliT, SeiZleba Secvalos ormxrivi maxarisxebeli 

sadguri da amitomac ormxriv sadgurze gadasvlis vada, roca 

izrdeba vagonnakadi sakmaod Sors gadaiwevs, e.i. kapitaluri 

xarjebi, romelic dasWirdeboda ormxrivi sadguris mSeneblobas 

daizogeba. saboloo SedegSi SeiZleba gakeTdes daskvna imis 

Sesaxeb, rom Cvens mier SemoTavazebuli konstruqciebi 

praqtikuli ganxorcielebisaTvis mizanSewonilia da efeqturia. 
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SemadgenlobaTa paraleluri daxarisxebis reJimis 

gamoyenebis efeqturoba maxarisxebel gorakebze arsebiTad 

damokidebulia gorakqveda parkis `marjvena~ da `marcxena~ 

naxevrebis daniSnulebis vagonnakadis TanafardobasTan. aseve 

damokidebulia vagonTa xelmeored daxarisxebis koeficientze 

(kuTxuri vagonnakadi, romelic ori Semadgenlobis erTdroulad 

daxarisxebisas droebiT miemarTeba specialur e.w. `nacxril~ 

liandagSi), daxarisxebis siCqareze, samanevro lokomotivTa 

ricxvze, teqnikuri gasinjvis punqtis momuSaveTa brigadebze da 

a.S. 

Cvens mier Catarda gaangariSebani konkretuli monacemebis 

mixedviT (ix. cxrili 10), saidanac Cans, rom gorakis 

gadamuSavebis unari izrdeba xelmeored daxarisxebis 

koeficientis Semcirebis, `marcxena~ da `marjvena~ naxevrebSi 

vagonnakadebis gaTanabrebis^ daxarisxebis siCqaris gazrdis, 

samanevro lokomotivebis da brigadebis ricxvis gazrdisa da 

sxva RonisZiebaTa gatarebis Sedegad. sawyis (Sesadarebel) 

variantad aRebulia SemadgenlobaTa TanamimdevrobiTi 

daxarisxebis reJimi gorakze. maxarisxebeli goraki gaTvlilia 

didi raodenobis gadasamuSavebeli vagonnakadis pirobebisaTvis 

da maT Soris adgilobrivi vagonnakadis sakmao moculobis 

mniSvnelobebisaTvis. 

cxrilis monacemebidan Cans, rom paraleluri reJimis 

danergvis SemTxvevaSi miiRweva gorakis gadamuSavebis unaris 

mniSvnelovani zrda. 

SemadgenlobaTa paraleluri daxarisxebisas, Semadgenlobebi 

ganformirdebian swrafad da amitomac mimReb parkSic male 

ganTavisufldeba liandagebic. es ki gvaZlebs saSualebas 

avamaRloT erTi liandagidan vagonis moxsnis koeficienti. ase 

magaliTad, roca paraleluri daxarisxebis reJimis 

ganxorcielebiT gadamuSavebis unaris nazrdi Seadgens 1500 

vagons dRe-RameSi, xolo mimReb parkSi gvaqvs 10 liandagi da 

dasaxarisxebel SemadgenlobaSi CarTulia 50 vagoni, maSin erTi 
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liandagidan moxsna Seadgens sam Semadgenlobas dRe-RameSi 

(1500:(50⋅10))= 1500:500 = 3 Semadgenloba). 

cxrili 10 

maxarisxebeli gorakis gadamuSavebis unaris nazrdi 
SemadgenlobaTa paraleluri daxarisxebis reJimis 

ganxorcielebisas   

d
ax

ar
is

x
eb
is

 
s
iC
qa
r
e.
 k
m/
s
T
 

vagonnakadis 
Tanafardoba 
`marjvena~ da 

`marcxena~ 
naxevrebSi x

el
me
o
r
ed

 
d
ax

ar
is

x
eb
is

 
ko

ef
ic

ie
nt

i 

samanevro loko-
motivTa 

(mricxveli) da 
`tgp~-is briga-

debis 
(mniSvneli) 
raodenoba  

gadamuSavebis 
unaris nazrdi 

sawyis variantTan 
(mimdevrobiTi 

reJimi) SedarebiT, 
vag/dR.R.  

6,5 2:1 0,16 3/3 350 
6,5 1:1 0,16 3/3 500 
6,5 2:1 0,08 3/3 600 
6,5 1:1 0,08 3/3 750 
6,5 2:1 0,02 3/3 800 
6,5 1:1 0,02 3/3 900 
7,5 2:1 0,08 4/3 1500 
7,5 1:1 0,08 4/3 1750 
7,5 2:1 0,02 4/3 1850 
7,5 1:1 0,02 4/3 2000 
7,5 1:1 0,02 4/4 2500 

 
 
aRniSnuli monacemebi kidev ufro metad adastureben 

SemadgenlobaTa paraleluri daxarisxebis praqtikulad 

ganxorcielebis aucileblobas, rogorc gorakisa da mTlianad 

sadguris mwarmoeblobis amaRlebis umniSvnelovanesi RonisZieba. 

vagonnakadis SedarebiT mcire moculobis pirobebSi ki 

SeiZleba gamoviyenoT SemadgenlobaTa ganformirebis martivi 

meTodebi, maT Soris: dasaxarisxebel SemadgenlobaSi vagonTa 

ricxvis gazrda, rac dakavSirebulia gorakis intervalis 

SemcirebasTan, daxarisxebis cvalebadi siCqaris gamoyeneba, 

samanevro lokomotivTa muSaobis racionaluri ganawileba da 

a.S.   

naSromSi Cvens mier garda aRniSnuli efeqturi 

RonisZiebebisa ganxilulia da dasabuTebulia iseTi 

RonisZiebebi, rogoricaa: damatebiTi asatani liandagis mowyoba, 

Semosavleli liandagis mowyoba, gorakis lokomotivebis ricxvis 
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gazrda, paraleluri isruli quCebis mowyoba, gzagamtarebis 

mowyoba samatareblo lokomotivebis gatarebisaTvis depoSi, 

daxarisxebis procesebis avtomatizacia da a.S. am RonisZiebebis 

efeqturoba ukve Teoriulad da praqtikulad dadasturebulia. 

ganvixiloT cxrilis saxiT angariSTa Sedegebi, saidanac kargad 

Cans RonisZiebaTa efeqturoba sxvadasxva pirobebSi (cxrili 11):    

cxrili 11  
maxarisxebeli gorakis intervalis Semcirebis 

efeqturi RonisZiebebi 
 

sawyisi varianti 

gatarebuli RonisZieba 

g
o
r
ak
is

 
in
t
er

va
l
is

 
S
em
c
ir

eb
a,
 w

u
T
i 

as
at

an
 

l
ia
nd

ag
T
a 

r
ic

x
vi
 

S
em
o
s
as

vl
el

i 
l
ia
nd

ag
is

 
ar

s
eb

o
b
a 

g
o
r
ak
is

 
l
o
ko

mo
t
iv
is

 
r
ic

x
vi
 

1 _ 2 
meore asatani liandagis an 
Semosasvleli liandagis mowyoba 

2,5 

1 diax  2 
mesame gorakis lokomotivis  
SemoReba 

0,9 

1 diax 2 
Semadgenlobis mimdevrobiTi atana 
da mesame gorakis lokomotivis 
SemoReba  

2,0 

2 _ 2 mesame gorakis lokomotivis SemoReba 2,3 

2 _ 3 Semosavleli liandagis mowyoba  1,0 

2 
diax an 

ara 
3 

meoTxe gorakis lokomotivis 
SemoReba, roca maxar. parkSi 
liandagis ricxvi >30-ze  

1,0 

2 diax 2-4 
gzagamtaris mowyoba samatareblo 
lokomotivis gasatareblad depoSi 
gorakis qveS 

0,6 

2 diax 3 wrisebri misaRebi liandagis dageba 0,6 

 

 

2 

 

 

diax 

 

 

3 

SemadgenlobaTa paraleluri 
daxarisxeba 3 da meti asatani 
liandagiT, 4-5 lokomotiviT, roca 
xelmeored daxarisxebis wilia: 

                 0,16 

                 0,08 

                 0,02 

 

 

 

0,7 

1,6 

2,1 
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analogiuri meTodikis safuZvelze dadginda teqnologiur 

kompleqsTa SemoTavazebuli variantebis teqnikur-ekonomikuri 

efeqturoba, kerZod maxarisxebeli parkis gamosasvleli yelis 

gaorebuli konstruqcia iZleva saSualebas damoukidebeli 

samanevro operaciebis Casatareblad, rac mniSvnelovnad amcirebs 

SemadgenlobaTa formirebis xangrZlivobas da aqedan gamomdinare 

izrdeba formirebis teqnologiuri kompleqsis gamtarunarianoba. 

gansakuTrebiT mniSvnelovania naSromSi damuSavebuli 

maxarisxebeli parkis bolo yelisa da gamgzavni parkis 

dakavSirebis sqema mZimewoniani da SeerTebuli matareblebis 

formirebisaTvis. aRniSnuli sqemis efeqturoba izrdeba iseTi 

maxarisxebeli sadgurebis pirobebSi, sadac ara gvaqvs mimReb da 

gamgzavn parkebSi ormagi sasargeblo sigrZis liandagebi. 

aRniSnuli konstruqciebis pirobebSi muSaobisaTvis 

Catarda Cvens mier gaangariSebani, romlebic adastureben maTi 

praqtikuli gamoyenebis SesaZleblobebs, kerZod maTi praqtikuli 

realizaciis pirobebSi SemadgenlobaTa formirebis xangrZlivoba 

mcirdeba 5-10%-iT, gansakuTrebiT mravaljgufiani matareblebisa. 

gansakuTrebiT unda gamoiyos naSromSi damuSavebuli formirebis 

teqnologiuri kompleqsis sqema e.w. damxmare CixiT, romelic 

faqtiuras cvlis araupiratesi mimarTulebiT matarebelTa 

gagzavnis naxevarwriul liandags, da aqedan gamomdinare 

SeiZleba daizogos kapitaluri xarjebi mis mSeneblobaze. garda 

amisa gamoiricxeba aseT pirobebSi damatebiTi gzagamtaris 

mowyoba da samatareblo lokomotivebisa da matarebelTa 

damatebiTi garbenebi; saboloo SedegSi mniSvnelovnad mcirdeba 

wliuri saeqspluatacio xarjebi. 

 

2.3.3. SemoTavazebuli ganformirebisa da formirebis 
     teqnologiuri kompleqsebis gamoyenebis sferoebi 

 
SemoTavazebuli RonisZiebani maxarisxebeli gorakisa da 

mTlianad sadguris mwarmoeblobis amaRlebis TvalsazrisiT 

SeiZleba or jgufad Camoyalibdes: 
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1. organizaciul-teqnikuri, romlebic naklebad kapitaldabande-

bebTanaa dakavSirebuli; 

2. rekonstruqciuli RonisZiebani, romlebic moiTxoven did 

kapitaldabandebebs (gorakis yelis, parkis gamosasvleli 

yelis, sxva da sasadguro elementebis ganviTareba). 

pirveli jgufis RonisZiebani SeiZleba gamoyenebul iqnas 

SedarebiT mcire moculobis gadasamuSavebeli vagonnakadis da 

sayrden saubno sadgurebzec. 

meore jgufis RonisZiebani saWiroa ganxorcieldes didi 

moculobis gadasamuSavebeli vagonnakadis pirobebSi, roca 

amoiwureba organizaciul-teqnikur RonisZiebaTa gatarebis 

SesaZlebloba. 

naSromSi SemoTavazebuli ganformirebisa da formirebis 

teqnologiur kompleqsTa racionaluri sqemebi SeiZleba 

gamoyenebuli iqnas sadgurTa daproeqtebisas, axali 

maxarisxebeli sadgurebis mSeneblobisas, aseve arsebul sadgurTa 

modernizacia – rekonstruqciis dros.  

calkeuli poligonebisaTvis SemoTavazebuli konstruqciebis, 

rekomendaciebisa da winadadebebis gamoyenebas didi mniSvneloba 

aqvs, e.i. mosalodnelia miRebul iqnas mniSvnelovani ekonomiuri 

efeqti, radganac maTi praqtikuli ganxorcielebis pirobebSi: 

− amaRldeba maxarisxebel sadgurTa da rkinigzis mimarTulebaTa 

gamtarunarianoba, agreTve sadguris mwarmoebloba, rac 

dakavSirebulia saeqspluatacio xarjebisa da vagonTa 

gadamuSavebis TviTRirebulebis mniSvnelovan SemcirebasTan; 

− daCqardeba mravaljgufian matarebelTa formireba da 

adgilobriv vagonTa gadamuSaveba, rac dakavSirebulia 

vagonTa mocdenebis SemcirebasTan; 

− amaRldeba vagonnakadis tranzitulobis koeficienti, riTac 

mniSvnelovnad ganitvirTeba sadguri da a.S. 

SemoTavazebuli organizaciul-teqnikuri, Tu rekonstruqciuli 

RonisZiebebis gatareba praqtikaSi, rogorc gaangariSebebma 

gviCvena, gazrdis gorakisa da sadguris mwarmoeblobas 
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daaxloebiT 10-15%-iT, Seamcirebs sxvadasxva kategoriis 

matarebelTa formirebis xangrZlivobas daaxloebiT 5-10%-iT da 

daaCqarebs vagonTa brunvas. 
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3. დასკვნა 

1. rkinigzis muSaobis praqtika gviCvenebs, rom teqnikur 

sadgurebze yvela xarjis daaxloebiT erTi meoTxedi da 

saeqspluatacio salokomotivo parkis xarjebis 25%-ze meti 

modis samanevro samuSaoebze, e.i. samanevro samuSaoebis 

warmoebis done teqnikur sadgurebze axdens mniSvnelovan 

gavlenas gadazidviT procesze da gansazRvravs mis 

efeqturobas. 

2. saubno da ugorako maxarisxebel sadgurebze vagonTa 

daxarisxebis  manevrebi xorcieldeba specialur gamwev Cixze. 

manevrebis daCqarebis mizniT aseT sadgurebze gamwevi Cixi 

mizanSewonilia movawyoT specialuri profiliT – 

maxarisxebeli parkisaken daqanebuli an maTze moewyos 

naxevargorakebi, romelzec amaCqarebeli qanobi iqneba 20-30‰ 

da ganlagdeba 40-50 metr sigrZeze. 

3. samanevro samuSaoTa optimizaciis mizniT saWiroa teqnikur 

sadgurTa saliandago ganviTarebis sqemebis srulyofa, aseve 

meqanizaciisa da avtomarizaciis farTod danergva. 

gansakuTrebiT mniSvnelovania maxarisxebeli gorakebis 

teqnikuri aRWurvilobis donis amaRleba, rac daaCqarebs 

manevrebis warmoebas da gazrdis mis gamtarobis unars. 

4. matareblis formireba yvelaze rTuli da Sromatevadi 

procesia, gansakuTrebiT mravaljgufiani matareblebis. 

tradiciuli meTodebis  gamoyeneba moiTxovs did dros. amitom 

naSromSi Cvens mier ganxilulia da SemuSavebulia 

mravaljgufian matarebelTa formirebis kombinatoruli 

meTodi, romlis drosac sagrZnoblad Cqardeba formirebis 

procesi. 

5. samanevro Semadgenlobis ganformirebis xangrZlivobaze 

moqmedebs sxvadasxva faqtori, maT Soris: matareblis masa, 

moZraobis winaaRmdegoba, moxsnilobaTa raodenoba 

SemadgenlobaSi da sxv. angariSebis safuZvelze Cvens mier 
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agebul iqna diagramebi da Camoyalibda mniSvnelovani 

daskvnebi, kerZod: matareblis masis gazrda 25%-iT iwvevs 

ganformirebis xangrZlivobis gazrdas 7%-iT; moZraobis 

winaaRmdegobis gazrda 25%-iT ganformirebis dros zrdis 8%-

iT; SemadgenlobaSi moxsnilobaTa ricxvis gazrda 25%-iT 

zrdis ganformirebis dros 15-17%-iT. 

6. arsebuli maxarisxebeli sadgurebis analizma gviCvena, rom maT 

gaaCniaT seriozuli naklovanebebi, rac gamowveulia 

calkeuli elementebis, agreTve samanevro mowyobilobebis 

arasakmarisi simZlavriT, gansakuTrebiT aRsaniSnavia 

SemadgenlobaTa ganformirebis teqnologiuri kompleqsis 

arasakmarisi ganviTareba. igive SeiZleba aRiniSnos formirebis 

kompleqsebis Sesaxebac. 

7. vagonnakadis gadamuSavebis koncentraciis pirobebSi gorakis 

yelis konstruqciam unda uzrunvelyos intensiuri 

daxarisxebis pirobebi. am TvalsazrisiT Cvens mier 

SemoTavazebulia ganformirebis teqnologiuri kompleqsebis 

progresuli variantebi, romlebic uzrunvelyofen 

matarebelTa maqsimalur paralelur daxarisxebas samanevro 

saSualebaTa da drois minimaluri xarjebiT. 

8. ganformirebis tempis uzrunvelyofisaTvis aucilebelia 

parkis yelis gamtarunarianoba meti an toli mainc iyos TviT 

parkis gamtarunarianobaze. am TvalsazrisiTYnaSromSi 

SemoTavazebulia gorakiswina mimRebi parkisa da gorakis 

yelis gamtarunarianobis saangariSo dazustebuli formulebi. 

9. formirebis teqnologiuri kompleqsis konstruqciam unda 

uzrunvelyos mzardi gadasamuSavebeli vagonnakadis aTviseba. 

amisaTvis ki aucilebelia gaviTvaliswinoT formirebis 

Cixebis saWiro raodenoba, rac uzrunvelyofs maRal 

manevrulobas, mocdenebis Semcirebas da mwarmoeblobis 

gazrdas. aRniSnul moTxovnaTa gaTvaliswinebiT naSromSi 

damuSavebulia formirebis teqnologiuri kompleqsebis 

progresuli sqemebi sxvadasxva pirobebSi muSaobisaTvis da 
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SemoTavazebulia formirebis Cixebis saWiro raodenobis 

gansazRvris dazustebuli formulebi, aseve aRniSnuli 

Cixebis   mwarmoeblobis gaangariSebis formulebi. 

10. teqnikur-ekonomikuri angariSebis safuZvelze gamoikveTa 

SemoTavazebuli ganformirebisa da formirebis teqnologiuri 

kompleqsis sqemebis upiratesoba analogiur sqemebTan 

SedarebiT, kerZod dadginda, rom maTi praqtikuli 

realizaciis pirobebSi gaizrdeba maxarisxebeli sadguris 

mwarmoebloba 10-15%-iT, amasTanave matarebelTa formirebis 

xangrZlivoba Semcirdeba 5-10%-iT. 

11. naSromSi dadginda SemoTavazebul siaxleTa praqtikuli 

gamoyenebis sferoebi, kerZod damuSavebuli sqemebi, 

winadadebebi da rekomendaciebi SeiZleba gamoyenebuli iqnas 

rogorc axali  maxarisxebeli sadgurebis daproeqtebisa da 

mSeneblobisas, aseve arsebul sadgurTa gadakeTeba-

rekonstruqciis dros. 
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danarTi 1 
 

gamwev liandagze samatareblo Semadgenlobis ganformirebisa  
da formirebis xangrZlivoba gaangariSeba 

 
 

Semadgenlobis ganformireba-formirebis saerTo dro 

saxarisxebel liandagebSi vagonTa Sejgufebis gaTvaliswinebiT 

iangariSeba formuliT: 

v.Sejg.daxar.f-g TTT += , wT,                   (d1-1) 

sadac −daxar.T aris  Semadgenlobis ganformirebis (daxarisxebis) 

xangrZlivoba; 

       −v.Sejg.T saxarisxebel liandagebze vagonTa Sejgufebis 

manevrebis xangrZlivoba, wT.  

Tavis mxriv: 

formform.daxar. mБgAT ⋅+⋅= ,                    (d1-2) 

sadac А da Б mormatiuli koeficientebia da aiReba specialuri 

cxrilebidan. es koeficientebi iTvaliswinebs 

drois xarjebs lokomotivis Semosvlaze da 

Semadgenlobis gatanaze gamwev liandagze; 

        −formg samatareblo SemadgenlobaSi moxsnilobaTa ricxvi; 

        −formm saformirebeli Semadgenlobis vagonTa raodenoba, 

vag. 

form.v.Sejg. mT ⋅= 06,0 .                      (d1-3) 

ganvsazRvroT `a~ sadgurSi Semadgenlobis ganformireba-

formirebis drois norma Semdegi sawyisi monacemebis pirobebSi; 

41,0=A ; 32,0=Б ; 10=g , maSin: 

         5,184,141,44532,01041,0 =+=⋅+⋅=daxar.T  wT.  

         7,24506,006,0 =⋅=⋅= mTSejg.  wT. 

         222,217,25,18 ≈=+=+= v.Sejg.daxar.f.-g. TTT  wuTi. 

erTjgufiani matareblis formirebis damTavreba SeiZleba 

gamoisaxos Semdegi formuliT: 
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gawevat.e.w.f.damT. TTT +=  wT,                    (d1-4) 

sadac −t.e.w.T aris vagonTa ganlagebis dro SemadgenlobaSi 

teqnikuri eqspluataciis wesebis mixedviT, wT; 

       −gawevaT vagonTa gadabmisa da gawevis dro gamwevi liandagis 

mxridan `fanjrebis~ likvidaciisaTvis saxarisxebel 

liandagebze. 

Tavis mxriv: 

form.t.e.w. mEBT ⋅+= ,                        (d1-5) 

sadac B da E normatiuli koeficientebia, romelTa mniSvnelobebi 

aiReba cxrilebidan; 

      −form.m saformirebeli matareblis vagonTa raodenoba. 

form.gaweva mT ⋅= 08,0  

ganvsazRvroT `a~ sadguris daniSnulebis erTjgufiani 

matareblis Semadgenlobis formirebis damTavrebis drois norma 

Semdegi sawyisi monacemebis safuZvelze. 

50=form.m  vagoni; 6,1=B ;  1,0=E  

maSin 

76,656,1501,06,1 ≈=+=⋅+=t.ew.T  wuTi. 

                 45008,0 =⋅=gawevaT  wuTi. 

maSin: 

1147 =+=f.damT.T  wuTi. 

erT saxarisxebel liandagze jgufuri (amkrebi) matareblis 

Semadgenlobis dagrovebisas misi formireba gulisxmobs 

Semadgenlobis daxarisxebas da sxvadasxva daniSnulebis vagonTa 

jgufebis SerCevas (Sekrebas), riTac mTavrdeba matareblis 

formireba. aseTi Semadgenlobis (amkrebis) formirebis dro 

Sedgeba Semdegi elementebisagan: 

Sekr.daxar.
mr.jg.
form. TTT += ,                                           (d1-6) 

sadac −daxar.T Sedgenilobis daxarisxebis droa vagonTa jgufebis 

daniSnulebaTa mixedviT, wT; 
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       −Sekr.T vagonTa SerCeuli jgufebis Sekrebis (mTlian 

Semadgenlobad gadabma) dro, wT. 

daxar.T  iangariSeba zemoT aRniSnuli formulis (d1-2) 

safuZvelze Sekr.T  ki iangariSeba formuliT: 

Sekr.Sekr.Sekr. mT ⋅+Π⋅= 3,08,1 , wT,               (d1-7) 

sadac −ΠSekr. vagonTa jgufebis Sekrebis liandagTa ricxvia; 

       −Sekr.m vagonTa saerTo ricxvi, romelic unda Seikribos 

yvela liandagidan. 

sawyisi monacemebi gaangariSebisaTvis Semdegia: 

12=ΠSekr. ; 45=Sekr.m  vag; 12=g ; 

maSin:  

           2032,194,1492,44532,01241,0 ≈=+=⋅+⋅=daxar.T  wT. 

           1,355,136,21453,0128,1 =+=⋅+⋅=Sekr.T  wT. 

saboloo SedegSi: 

553520 =+=mr.jg.
form.T  wT. 
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danarTi 2 

matarebelTa ganformirebis teqnologiuri kompleqsis 
gaangariSeba 

 
misaReb liandagTa (parkTa) gamtarunarianoba damokidebulia 

parkebSi liandagTa raodenobaze, liandagTa gamoyenebaSi drois 

kargvebze, teqnologiuri procesebis mixedviT liandagebis 

dakavebis xangrZlivobaze matarebelTa mier, vagonnakadis 

sadgurSi Semosvlis uTanabrobaze da sxva faqtorebze. igi 

iangariSeba formuliT: 

)1(
1440

ρ
βα
+

∑−⋅⋅⋅
=

miR.

mudm.miR.samgz.parki
miR. t

Tm
n ,              (d2-1) 

sadac −samgz.α koeficienti, romelic iTvaliswinebs samgzavro da 

amkreb matarebelTa gavlenas liandagTa gamoyenebis 

xarisxze )9,07,0( ÷=samgz.α ;  

          −β koeficienti, romelic iTvaliswinebs xazis 

aRWurvilobis dones (orliandagiani misasvleli 

xazi avtoblokirebiT; 08,1=β ; erTliandagiani xazi, 

nax. avtoblokireba _ 03,1=β ); 

        −miR.m liandagTa ricxvi mimReb parkSi; 

      −∑ mudm.T liandagis dakavebis dro moZraobis zomebze 

damoukideblad, wT 240120( −=∑ mudm.T  wT); 

        −miR.t liandagis dakavebis dro misaRebi matareblis mier, wT; 

         −ρ koeficienti, romelic iTvaliswinebs teqnikur 

mowyobilobaTa mtyunebebs )4,02,0( ÷=ρ . 

sawyisi monacemebi gaangariSebisaTvis Semdegia: 

5=miR.m  liandagi; 30=miR.t  wT; 

maSin 

117
42

4951
)4,01(30

240503,17,01440
==

+⋅
−⋅⋅⋅

=parki
miR.n  matarebeli. 

maxarisxebeli gorakis gadamuSavebis unari gamoisaxeba 

formuliT 
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ganf.

Semmudm.gor.

goraki t
mT

N
⋅∑−⋅

=
)1440(α

, vag.               (d2-2) 

sadac −gor.α koeficienti, romelic iTvaliswinebs gorakze SesaZlo 

wyvetebs muSaobaSi mtruli marSrutebis gamo 

)97,095,0( ÷=gor.α ; 

      −∑ mudm.T mudmiv operaciebze daxarjuli dro ( 12090 ÷=∑ mudm.T  

wT); 

        −Semm SemadgenlobaSi vagonTa saSualo raodenoba, vag.; 

        −ganf.t gorakze erTi Semadgenlobis ganformirebis dro, wT. 

roca gorakze muSaobs ori da meti samanevro lokomotiviL 

g.i.int.daxr.ganf. tttt =+= , wT                   (d2-3) 

31÷=int.t  wT. 

sawyisi monacemebi gaangariSebisaTvis Semdegia: 

50=Semadg.m  vagoni; 15=ganf.t wT. 

maSin 

4355
15

65340
15

50)90144097,0(
==

⋅−⋅
=gorakiN  vagoni. 
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danarTi 3 

matarebelTa formirebis teqnologiuri kompleqsis 
gaangariSeba 

 
matarebelTa formirebis teqnologiuri kompleqsis 

mniSvnelovani elementia formirebis liandagebi, romelTa 

gadamuSavebis unarze mniSvnelovnadaa damokidebuli mTlianad 

sadguris gamtarunarianoba. 

formirebis liandagis gadamuSavebis unari, romelic 

muSaobs sxvadasxva kategoriis satvirTo matarebelTa 

formirebaze SeiZleba viangariSoT formuliT: 

lod.
dabr.
lok.gaday.f.(saS.)

Sem.mudm.f.liand.minim.
liandag.f. tttt

mT
N

+++

⋅∑−⋅
=

)1440(α
,              (d3-1) 

sadac −f.liand.α formirebis liandagis gamoyenebis koeficienti 

)8,07,0( ÷=f.liand.α ; 

        −f.(saS.)t erTi matareblis formirebis saSualo xangrZli-

voba, wT; 

         −gaday.t Semadgenlobis gadayenebis dro maxarisxebeli 

parkidan gamgzavn parkSi, wT; 

          −dabr.
lok.t samanevro lokomotivis dabrunebis dro Semdeg 

saformirebel SemadgenlobasTan, wT; 

          −lod.t drois danakargi operaciaTaSoris molodinebSi, wT. 

sawyisi monacemebi gaangariSebisaTvis Semdegia: 

50=Sem.m  vagoni; 12090 ÷=∑ mudm.T  wT; 20=)form.(saS.t  wT; 

3=gaday.t  wT; 3=lok.dabr.t  wT; 10=lod.t  wT. 

maSin: 

1740
31

54000
53320

50)901440(8,0
==

+++
⋅−⋅

=minim.
f.liandag.N  vag. 

formirebis liandagebis gadamuSavebis unari sakuTari 

matareblebis gagzavnisas, e.w. naxevarwrisebri liandagis 

gagzavnis SemTxvevaSi (disertaciaSi SemoTavazebuli formirebis 
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teqnologiuri kompleqsis sqemis mixedviT) SeiZleba viangariSoT 

formuliT 

form.

Sem.mudm.f.l.wre.n. 
l.f. t

mT
n

⋅∑−⋅
=

)1440(α
,                (d3-2) 

igive sawyisi monacemebis pirobebSi gaangariSebisas miviRebT: 

2700
20

54000
20

50)901440(8,0
==

⋅−⋅
=n.wre

f.l.N  vagoni. 

or- da samjgufiani formirebisaTvis saWiro formirebis 

liandagebis gadamuSavebis unari SeiZleba viangariSoT formuliT: 

.)form..(saS

ASem.mudm.f.l.

3)form.l.(2, t
mT

N
⋅∑−⋅

=
)1440(α

, vag.              (d3-3) 

2

3

NN
tNtN

t
+

⋅+⋅
=

2

form.3form.2.2

3)form.l.(2, , wT,                 (d3-4) 

sadac −2N orjgufiani matareblebis raodenoba; 

     −3N samjgufiani matareblebis raodenoba; 

     −form.2t orjgufiani matareblebis formirebis xangrZlivoba, wT; 

     −form.3t samjgufiani matareblebis formirebis xangrZlivoba, wT; 

gaangariSebisaTvis sawyisi monacemebi Semdegia: 

=∑ mudm.T 90 wT;  50=Sem.m  vagoni; 

   112 =N  matarebeli; 25=form.2T wT; 

                  83 =N  matarebeli; 30=form.3T wT. 

maSin: 

27
19
515

811
3082511

==
+

⋅+⋅
=,3form.saS.2t  wT. 

2313
27

62460
27

50)90144093,0(
==

⋅−⋅
=3)form.l.(2,N  vagoni. 
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yvela kategoriis satvirTo matarebelTa formirebisaTvis 

saWiro liandagebis raodenoba SeiZleba viangariSoT formuliT:  

minim.
f.l.

maqsimumi
gorak.

form. N
N

m = ,                     (d3-5) 

sadac −maqsimumi
gorak.N maxarisxebeli gorakis maqsimaluri gadamuSavebis 

unari, vagoni; 

        −minim.
f.l.N formirebis liandagis minimaluri gadamuSavebis 

unari, vagoni. 

Cvens pirobebSi angariSebis Sedegad ganisazRvra: 

4400=maqsim.
gorak.N  vagoni; 1740=minim.

f.l.N  vagoni, 

maSin 

353,2
1740
4400

≈==form.m liandagi. 

adgilobrivi muSaobis momsaxurebisaTvis saWiro formirebis 

liandagebis raodenoba SeiZleba viangariSoT Semdegi 

gamosaxulebis safuZvelze: 

1440⋅

∑
=

f.l.

adg.

adg. α
T

m ,                        (d3-6) 

sadac −∑ adg.T jamuri dro, romelic ixarjeba adgilobriv 

vagonTa momsaxurebaze, wT; 

       −f.l.α formirebis liandagebis gamoyenebis koeficienti 

( )8,06,0 ÷=f.l.α . 

adg.T∑ -is mniSvneloba damokidebulia damatebiTi maxarisxebeli 

mowyobilobebis arsebobaze, gadasamuSavebeli adgilobrivi 

vagonebis raodenobaze, datvirTva-gadmotvirTvis punqtebis 

ricxvsa da sadgurze maTi ganlagebis pirobebze, satvirTo 

punqtebis momsaxurebis meTodebze, vagonTa jgufebis SerCevis 

wesze satvirTo frontebis mixedviT da a.S. 

sawyisi monacemebi angariSebisaTvis Semdegia: 
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950=∑ adg.T  wT;  6,0=f.l.α ; 

maSin 

21,1
864
950

14406,0
950

≈==
⋅

=adg.m  liandagi. 

maSasadame formirebis liandagebis saerTo raodenoba 

toli iqneba 

523 =+=+= adg.form.
f.l.
saerTo mmm  liandagi. 
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