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ნაშრომის ზოგადი დახასიათება 
 

სამუშაოს აქტუალურობა

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. 

rkinigzis sadgurTa Soris Tavisi mniSvnelobiT 

gamoirCevian teqnikuri (saubno da maxarisxebeli) sadgurebi, 

romlebzec sruldeba didi moculobis samanevro samuSaoebi da 

maT efeqtur Sesrulebaze didadaa damokidebuli aRniSnul 

sadgurTa mwarmoebluroba. 

gaangariSebaTa safuZvelze dadgenilia, rom rkinigzis 

teqnikur sadgurebze yvela xarjis daaxloebiT erTi meoTxedi 

da saeqspluatacio salokomotivo parkis xarjebis 25%-ze meti 

modis samanevro samuSaoebze. aqedan gamomdinare, samanevro 

samuSaoebis warmoebis done teqnikur sadgurebze mniSvnelovan 

gavlenas axdens gadazidviT procesze da gansazRvravs mis 

efeqturobas. 

rogorc cnobilia ZiriTad sawarmoo obieqtebad rkinigzis 

sadgurebze iTvleba maxarisxebeli gorakebisa da formirebis 

raionebi, anu rogorc maT uwodeben matarebelTa ganformirebisa 

da formirebis teqnologiuri kompleqsebi, romlebzedac 

sruldeba samanevro samuSaoTa mTliani moculobis ZiriTadi 

nawili. 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, romelTa praqtikuli gamoyenebac 

uzrunvelyofs maxarisxebeli mowyobilobebis mwarmoeblurobis 
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swraf amaRlebas matarebelTa ganformirebisa da formirebis 

intensifikaciis TvalsazrisiT. 

samatareblo SemadgenlobaTa formireba iTvleba yvelaze 

rTul da Sromatevad samuSaod, romelic, rogorc wesi sruldeba  

ZiriTadad formirebis Cixebze. 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 satranzito vagonnakadis 

gadamuSavebis TvalsazrisiT. 

unda aRiniSnos, rom dRemde saTanado yuradReba ar eqceva 

rkinigzis teqnikur sadgurTa (gansakuTrebiT maxarisxebel 

sadgurTa) formirebis raionebs da sxvadasxva kategoriis 

matarebelTa formirebis daCqarebis sakiTxebs. am TvalsazrisiT 

gansakuTrebuli yuradReba unda daeTmos maxarisxebeli parkebis 

gamosasvleli yelebis konstruqciebisa da mTlianad formirebis 

teqnologiuri kompleqsebis srulyofis sakiTxebs. 

aRniSnuli gamosasvleli yelebis konstruqciebi gansazRvravs  

liandagTa konebis ricxvs maxarisxebel parkSi da mniSvnelovan 

gavlenas axdens 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 sxva faqtorebi. 

matarebelTa formirebis teqnologiur kompleqsTa sqemebis 

damuSavebisa da daproeqtebis dros aucilebelia gaviTvaliswinoT, 

rom aRniSnul kompleqsTa gadamuSavebis unari (simZlavre) unda 

sWarbobdes ganformirebis teqnologiuri kompleqsis simZlavres. 

aseTi pirobis Sesruleba uzrunvelyofs sadguris normalur da 

warmatebul muSaobas. 

arsebuli teqnikuri sadgurebis maxarisxebeli parkis 

gamosasvleli yelebis naklovani mxare is aris, rom SeuZlebelia 
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ramdenime samanevro lokomotivTa erTdrouli muSaoba Cixebze. 

es ki iwvevs formirebis raionis mwarmoeblurobis Semcirebas. 

amitom aucilebelia damatebiTi formirebis Cixebis aRWurva, rac 

mogvcems saSualebas SevamciroT SemadgenlobaTa formirebis 

xangrZlivoba, avamaRloT sadguris gadamuSavebis unari da 

SevamciroT vagonis gadamuSavebis TviTRirebuleba. 

amJamad rkinigzis teqnikur sadgurebs TiTqmis TavianTi 

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 matarebelTa 

ganformireba-formirebis operaciebis SesrulebaSi. amitom 

saWiroa arsebul sadgurTa ganviTareba rkinigzis transportis 

eqspluataciis Tanamedrove da perspeqtiuli pirobebis 

gaTvaliswinebiT. 

disertaciis mizania

aRniSnuli miznis realizaciisaTvis naSromSi dasmuli da  

gadawyvetili iqna Semdegi amocanebi: 

 rkinigzis teqnikur sadgurebze samanevro 

muSaobis organizaciis optimaluri meTodebisa da xerxebis 

SerCeva, romelic ganapirobebs sxvadasxva saxis manevrebze 

daxarjuli drois Semcirebas, matarebelTa ganformirebisa da 

formirebis teqnologiur kompleqsTa racionaluri sqemebis 

SemuSaveba, romlebic uzrunvelyofs muSaobis intersiuri 

teqnologiebis danergvas da mTlianad sadguris mwarmoeblurobis 

amaRlebas, SemoTavazebuli kompleqsebis konstruqciebis 

gaangariSebis meTodikis SemuSaveba sxvadasxva pirobebisaTvis da 

maTi praqtikaSi gamoyenebis sferoebis gansazRvra. 

− Seswavlili da gaanalizebuli iqna arsebul teqnikur 

sadgurebze samanevro operaciebis warmoebis xerxebi da 

meTodebi; 

− gaanalizebuli iqna mecnierTa da specialistTa mier 

SemoTavazebuli ganformirebisa da formirebis teqnologiuri 
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kompleqsebis sqemebi da gamovlenili iqna maTi naklovani 

mxareebi; 

− ganisazRvra ganformirebisa da formirebis kompleqsebis 

efeqturi sqemebis SemuSavebis kriteriumebi. 

sadisertacio Temis kvlevis meTodika dafuZnebulia 

matarebelTa ganformirebisa da formirebis kompleqsebis 

konkurentunariani sqemebis teqnikur-ekonomikur Sedarebaze da 

maTi sqemebis racionaluri variantebis SemuSavebaze. 

− SemuSavebulia rkinigzis teqnikur sadgurebze samanevro 

muSaobis organizaciis optimaluri meTodebi da xerxebi, ris 

safuZvelzec mniSvnelovnad Cqardeba samanevro operaciebi 

sxvadasxva pirobebSi; 

naSromis mecnieruli siaxle  

− dadgenilia samanevro Semadgenlobis ganformirebisa da 

formirebis xangrZlivobaze moqmedi faqtorebi da Catarebulia 

gaangariSebani, romlis safuZvelzec agebulia diagramebi. 

angariSebma gviCvena, rom matareblis masis gazrda 25%-iT 

iwvevs ganformirebis xangrZlivobis gazrdas 7%-iT, moZraobis 

winaaRmdegobis  gazrda 25%-iT zrdis ganformirebis dros 

8%-iT, xolo SemadgenlobaSi moxsnilobaTa ricxvis gazrda 

25%-iT zrdis aRniSnul xangrZlivobas 15%-iT; 

− SemoTavazebulia ganformirebisa da formirebis kompleqsebis 

sqemebis progresuli variantebi, romlebic uzrunvelyofs 

sadgurze intensiuri teqnologiebis danergvis SesaZleblobebs; 

− mocemulia SemoTavazebuli kompleqsebis sqemebis saliandago 

ganviTarebisa da mwarmoeblurobis gaangariSebis dazustebuli 

formulebi; 

− teqnikur-ekonomikuri gaangariSebis safuZvelze gansazRvrulia 

SemoTavazebuli konstruqciebisa da rekomendaciebis 

gamoyenebis sferoebi praqtikaSi. 

disertaciis praqtikuli Rirebuleba.  
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disertaciaSi damuSavebuli ganformirebisa da formirebis 

teqnologiuri kompleqsebis sqemebis praqtikuli realizaciis 

pirobebSi, rogorc amas Catarebuli angariSebi gviCveneben, 

uzrunvelyofili iqneba matarebelTa formirebis xangrZlivobis 

Semcireba 5-10%-iT da rkinigzis teqnikuri sadguris gadamuSavebis 

unaris (mwarmoeblurobis) gazrda 10-15%-iT. amasTanave 

SemuSavebuli samanevro muSaobis organizaciis meTodebi da 

SemoTavazebuli ganformirebisa da formirebis teqnologiuri 

kompleqsebis sqemebi SesaZlebelia gamoviyenoT rogorc axali 

sadgurebis daproeqtebisa da mSeneblobisas, aseve arsebul aseT 

sadgurTa rekonstruqciis dros. 

naSromis aprobacia 

sadisertacio naSromis ZiriTadi debulebebi moxsenebuli 

da ganxilul iqna: saqarTvelos teqnikuri universitetis 

studentTa Ria saerTaSoriso samecniero konferenciis sxdomaze 

(2011 weli); saqarTvelos teqnikuri universitetis 

`vagonSeneblobis, savagono meurneobis da sarkinigzo 

transportze gadazidvis procesebis marTvis~ # 58 mimarTulebis 

sxdomebze: (2010, 2011, 2012 w.w.). 

publikacia 

disertaciis masalebis mixedviT gamoqveynebulia 5  

samecniero naSromi. 

naSromis moculoba da struqtura.  

disertacia moicavs reziumes (qarTul da inglisur enebze), 

Sesavals, literaturis mimoxilvas, Sedegebsa da maT gansjas 

(sami TaviT), daskvnas, gamoyenebuli literaturis sias 31. 

naSromi warmodgenilia 151 nabeWd gverdze, maT Sorisaa 11 

cxrili, 26 naxazi, 3 danarTi. 

 

ნაშრომის ზოგადი შინაარსი 
 

reziumeSi mocemulia naSromis Sesrulebis safuZvelze 

miRebuli ZiriTadi Sedegebi da maTi praqtikuli Rirebulebebi.  
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SesavalSi dasabuTebulia Temis aqtualuroba da mokled 

aris gadmocemuli disertaciis arsi. 

literaturis mimoxilvaSi ganxiluli da gaanalizebulia 

cnobili mecnierebisa da specialistebis mier SemoTavazebuli 

ganformirebisa da formirebis teqnologiuri kompleqsebis 

sqemebi, rogorebicaa profesorebi  i. savCenko,  v. akuliniCevi,  

l. tiSkovi, p. botavini, l. abulaZe, g, Telia da sxv. analizis 

safuZvelze gamokveTilia ZiriTadi siZneleebi teqnikur 

sadgurebze manevrebis warmoebis TvalsazrisiT, dasaxulia gzebi  

ganformirebisa da formirebis kompleqsebis saliandago 

ganviTarebis sqemebis srulyofis mimarTulebiT da mocemulia 

teqnikuri sadgurebis perspeqtiuli ganviTarebis ZiriTadi 

mimarTulebani. 

arsebuli teqnikuri sadgurebisa da SemoTavazebuli 

winadadebebisa da rekomendaciebis analizis safuZvelze 

Camoyalibebulia daskvnebi, maT Soris: 

− arsebul teqnikur sadgurebze ganformirebisa da formirebis 

teqnologiur kompleqsebze SeuZlebelia ramdenime samanevro 

lokomotivTa erTdrouli muSaoba Cixebze, vinaidan ar aris 

gaTvaliswinebuli ori formirebis Cixidan paraleluri 

gasasvlelebi daxarisxebis liandagebze, rac iwvevs maTi 

mwarmoeblerobis Semcirebas; 

− ar aris gaTvaliswinebuli arsebul samanevro mowyobilobebze 

SemadgenlobaTa paraleluri daxarisxebis SesaZlebloba. 

bolo wlebSi SemoTavazebuli samanevro mowyobilobebis 

muSaobis teqnologiebi da sqemebi gviCveneben, rom saWiroa maTi 

calkeuli mowyobilobebis simZlavreTa gazrda, mowinave 

meTodebis danergva maT muSaobaSi da racionaluri saliandago 

ganviTarebis sqemebis Seqmna, romelic upasuxebs rkinigzebis 

eqspluataciis Tanamedrove da perspeqtiul moTxovnebs. 

Sedegebisa da maTi gansjis pirvel TavSi ganxilulia 

rkinigzis teqnikur sadgurebze matarebelTa ganformirebisa da 

formirebis operaciebis srulyofis sakiTxebi. 



 9 

saubno da ugorako maxarisxebel sadgurebze vagonTa 

ganformirebis manevrebi specialur gamwev liandagebze (Cixebze) 

xorcieldeba lokomotivebis biZgebisa da sakuTari simZimis 

Zalis qmedebiT. 

manevrebis daCqarebis TvalsazrisiT, saubno da ugorako 

maxarisxebel sadgurebze gamwev samanevro liandagebs awyoben 

specialuri profiliT – maxarisxebeli parkisaken daqanebuls an 

maTze moawyoben naxevargorakebs. Tu aRniSnuli RonisZiebis 

gatarebis saSualeba araa sadgurze maSin saWiroa gamwevi 

samanevro liandagi mcired mainc iyos daqanebuli maxarisxebeli 

parkisaken (1,5-2,5‰). es ki saSualebas mogvcems gamoviyenoT 

matarebelTa ganformirebis iseTi mowinave meTodebi, rogoricaa 

erTjeradi da mravaljeradi biZgebi, rac mniSvnelovnad 

amcirebs Semadgenlobis daxarisxebis xangrZlivobas. 

rogorc cnobilia matarebelTa formireba rTuli da 

Sromatevadia. gansakuTrebiT did dros moiTxovs mravaljgufiani 

(amkrebi, gadamcemi, gamomtani) matareblebis formireba. amitom 

saWiroa gamoinaxos efeqturi meTodebi, romelic daaCqarebda 

aRniSnuli kategoriis matareblebis formirebas. efeqturi 

meTodebi SeiZleba ori mimarTulebiT ganxorcieldes: 

a) organizaciul-teqnikuri, romelic ar moiTxovs did 

kapitalur xarjebs; 

b) rekonstruqciuli. 

rekonstruqciuli RonisZiebebis ganxorcieleba xSirad 

SeuZlebelia, vinaidan xSir SemTxvevebSi sadguris teritoria 

SezRudulia. 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. 

kombinatoruli meTodis gamoyenebisas gaiolebulia vagonTa 

Sekreba, vinaidan es procesi TiTqmis gadaiWreba daxarisxebis 

paralelurad, da rac mTavaria mcirdeba saxarisxebel liandagTa 



 10 

raodenoba. ase magaliTad, Tu tradiciuli meTodiT muSaobisas 

15 jgufiani Semadgenlobis formirebisaTvis saWiroa 15 liandagi 

(an liandagTa Tavisufali boloebi), kombinatoruli meTodis 

gamoyenebisas aseTive Semadgenlobis formirebisaTvis sakmarisia 

5-6 liandagi. am meTodis gamoyeneba efeqturia ara marto 

mravaljgufiani matareblebis formirebisas, aramed datvirTva-

gadmotvirTvis punqtebSi misawodebeli vagonTa jgufebis 

formirebisaTvisac, vinaidan am SemTxvevaSi gamoiricxeba vagonTa 

mravaljeradi daxarisxeba da mcirdeba maTi mocdenebi. 

matarebelTa ganformireba da formireba mniSvnelovnad 

Cqardeba maxarisxebeli gorakebis gamoyenebiT. amitom dReisaTvis 

didi yuradReba eqceva aseTi mowyobilobis gadamuSavebis unaris 

gazrdas. am TvalsazrisiT efeqtur RonisZiebaTa Soris SeiZleba 

gamovyoT: matarebelTa ganformirebis saSualo siCqaris gazrda, 

ganformirebis cvalebadi siCqaris gamoyeneba, gansaformirebel 

SemadgenlobaSi vagonTa ricxvis gazrda, gorakis teqnologiuri 

intervalis Semcireba, muSaobaSi teqnikuri wyvetebis Semcireba 

da sxv. 

praqtikulad, maxarisxebel sadgurebze, zogierT SemTxvevebSi, 

iyeneben ra cvalebadi siCqaris reJims, ganformirebis siCqares 

aRweven 7-10 km/sT-mde, xolo grZeli moxsnilobebis zogierTi 

jgufisaTvis 10-12 km/sT-mde. 

maxarisxebeli gorakis teqnologiuri intervali yvelaze 

didia maSin, roca gorakze muSaobs mxolod erTi samanevro 

lokomotivi. meore lokomotivis damateba amaRlebs gorakis 

gadamuSavebis unars 30-35%-iT. mizanSewonilia gorakze gvqondes 

ori da meti asatani da dasaSvebi liandagi, rac mogvcems 

saSualebas gamoviyenoT SemadgenlobaTa paraleluri daxarisxebis 

reJimi. aseve efeqturia movaxdinoT maxarisxebeli parkis 

liandagTa seqcionireba sxvadasxva kategoriis matarebelTa 

daniSnulebis vagonebis dagrovebisa da formirebisaTvis (or- da 

samjgufiani samatareblo SemadgenlobebisaTvis, mravaljgufiani 

matareblebisaTvis, adgilobrivi vagonebisaTvis da sxv.). 
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ganformirebisa da formirebis manevrebze gaweuli 

xarjebidan mniSvnelovan wils Seadgens xarjis is nawili, 

romelic modis operaciaTa Sesrulebis droebze. amitom 

mniSvnelovan amocanad iTvleba samanevro operaciebis Sesrulebis  

xangrZlivobaze moqmedi faqtorebis Seswavla. 

am TvalsazrisiT Cvens mier ganxiluli da gaanalizebuli 

iqna samatareblo Semadgenlobebis masis gazrdis gavlena 

ganformirebis manevrebis xangrZlivobaze. Catarebuli 

gaangariSebebis safuZvelze dadginda, rom matareblis masis 

gazrda 2400 t-dan 3000 t-mde, e.i. 25%-iT iwvevs ganformirebis 

xangrZlivobis gazrdas 7-10%-iT. 

samatareblo Semadgenlobis ganformirebis xangrZlivobaze 

gansakuTrebiT did gavlenas axdens masSi moxsnilobaTa (vagonTa 

jgufebis) raodenoba, radganac is gansazRvravs gadaadgilebaTa 

ricxvs ganformirebis procesSi. am mizniT sadisertacio 

naSromSi Catarda angariSebi manevrebis sxvadasxva xerxis 

gamoyenebis pirobebisaTvis da dadginda, rom gansaformirebel 

SemadgenlobaSi moxsnilobaTa ricxvis gazrda 20-dan 25-mde, e.i. 

25%-iT, iwvevs samanevro operaciebze daxarjuli drois gazrdas 

vagonTa ukan daxeviTi manevrebis warmoebisas – 17,5%-iT, 

erTjgufiani izolirebuli biZgebiT manevrebis warmoebisas – 

16%-iT, xolo seriuli erTjgufiani biZgebiT manevrebis dros – 

14%-iT. rogorc angariSebidan Cans moxsnilobaTa raodenobis 

gavlena samanevro operaciebis Sesrulebis xangrZlivobaze 

SesamCnevia. 

naSromSi aseve gaanalizda maxarisxebeli parkis liandagebis 

Tavisufali boloebis sigrZeebis gavlena samatareblo 

Semadgenlobis ganformirebis xangrZlivobaze da angariSebis 

safuZvelze dadginda, rom aRniSnuli liandagebis Tavisufali 

boloebis 50 m-dan 200 m-mde gazrdis SemTxvevaSi Semadgenlobis 

masis sxvadasxva mniSvnelobis dros matareblis ganformirebis 

dro izrdeba daaxloebiT 6-7%-iT. 
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miRebuli Sedegebidan gamomdinare SeiZleba gakeTdes 

daskvna imis Sesaxeb, rom samatareblo Semadgenlobebis 

xangrZlivobaze TiTqmis yvela faqtori erTnairad moqmedebs, 

garda SemadgenlobaSi moxsnilobaTa (vagonTa jgufebis) ricxvisa. 

Sedegebisa da maTi  gansjis meore Tavi Seexeba  rkinigzis  

teqnikuri sadgurebis ganformirebisa da formirebis teqnologiuri 

kompleqsebis sqemebis srulyofisa da gaangariSebis sakiTxebs. 

rkinigzis transportis saeqspluatacio muSaoba bevradaa 

damokidebuli maxarisxebel sadgurTa teqnikur aRWurvilobaze 

da simZlavreze, romlebic gadaamuSaveben didi raodenobis 

vagonnakads. aseT samuSaoTa dasaZlevad, ra Tqma unda, saWiroa 

maxarisxebeli sadguris saTanado ganviTareba. am mizniT saWiroa 

didi yuradReba daeTmos ZiriTadi parkebis yelebs da maT 

konstruqciebs. gansakuTrebuli yuradReba unda mieqces 

matarebelTa misaRebi parkis gorakiswina yelebs, romlis 

konstruqciac ZiriTadad damokidebulia asatan da dasaSveb 

liandagTa raodenobaze, gadasamuSavebel matarebelTa ricxvze, 

daxarisxebis organizaciaze da sxv. 

unda aRiniSnos, rom ZiriTadi parkebis yelebis ganviTarebis 

sakiTxi jer kidev gadawyvetili ar aris, kerZod maTi 

konstruqciebi ver uzrunvelyofs kenti da wyvili nawilebis 

damoukidebel muSaobas, samanevro operaciebis erTdroul 

ganxorcielebas, samanevro da samatareblo marSrutebis 

gadakveTebis aRmofxvras, SemadgenlobaTa paralelur 

daxarisxebas da sxv. 

aRniSnul moTxovnaTa gaTvaliswinebiT Cvens mier 

damuSavebulia da SemoTavazebulia ganformirebis teqnologiuri 

kompleqsis sqema gaorebuli konstruqciiT (nax. 1). sqemaze 

gaTvaliswinebulia oTxi asatani da sami dasaSvebi liandagi. nax. 

1 a-s SemTxvevaSi salokomotivo da savagono depoebi 

gaTvaliswinebulia maxarisxebeli an gamgzavni parkis 

paralelurad, xolo nax. 1, b sqemis mixedviT – mimRebi parkis 

paralelurad. orive SemTxvevaSi lokomotivTa savleli 
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liandagi gadis gorakis qveS, rac saSualebas gvaZlevs Tavidan 

aviciloT mtruli marSrutebis gadakveTebi. sqemebi 

uzrunvelyofs parkis orive nawilis damoukidebel muSaobas da, 

rac mTavaria matarebelTa paralelur daxarisxebas. nax. 1, a-s 

mixedviT daxarisxebis sawinaaRmdego mimarTulebis  matareblebi 
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miiReba mimReb parkSi gadasarbenis mxares mdebare yelidan 

naxevarwris meSveobiT, xolo nax. 1, b sqemis SemTxvevaSi ki 

gorakiswina yelis mxridan, ris Sedegac aq warmoiqmneba mtruli 

marSrutebis gadakveTebi.  

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 miR.ganf. IN ≥                          (1) 

sadac −miR.I matarebelTa miRebas Soris saangariSo intervalia, wT. 

gorakiswina parkis yelis gamtarunarianobaze gavlenas 

axdens matarebelnakadis struqtura, yelSi gadaadgilebis 

marSrutebis ricxvi, gadaadgilebis Sedegad calkeuli 

elementebis dakavebis xangrZlivoba, avtomatikis mowyobilobaTa 

tipi da sxv. 

parkis yelis gamtarunarianoba SeiZleba ganisazRvros 

formuliT: 

y.
mtry.

y.
dak

mudm.
yel.park.

yeli tt
T

n
⋅−

−
=

ϕ

1440
,                      (2) 

sadac −mudm.
yel.T aris parkis yelis yvelaze datvirTul elementze 

mudmivi operaciebis Sesrulebis dro dRe-RameSi, wT; 

        −y.
dak.t yvelaze datvirTul elementze samatareblo da 

samanevro gadaadgilebaTa saSualo dro, romelic 

modis erT matarebelze, wT; 



 15 

        −y.
mtr.t parkis yelis yvelaze datvirTuli elementis 

muSaobaSi wyvetebis xangrZlivoba mtruli 

marSrutebis gadakveTebis 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 dros: 

).5,0=y.ϕ  

misaRebi parkis gamtarunarianoba damokidebulia liandagTa 

ricxvze, liandagebis dakavebis xangrZlivobaze, sadgurSi 

vagonnakadis Semosvlis uTanabrobaze da sxva faqtorebze. igi 

SeiZleba viangariSoT formuliT: 

)1(
1440

ρ
βα
+

∑−⋅⋅⋅
=

miR.

mudm.miRsamgz.

miR. t
Tm

n ,                   (3) 

sadac −samgz.α koeficienti, romelic iTvaliswinebs samgzavro da 

amkreb matarebelTa gavlenas liandagTa gamoyenebis 

xarisxze. arasakvanZo sadgurebisaTvis: 9,07,0 ÷=samgz.α ; 

kvanZovanisTvis: 6,05,0 ÷=samgz.α ; 

           −β koeficienti, romelic iTvaliswinebs rkinigzis 

xazis aRWurvilobis dones (orliandagiani xazi 

avtoblokirebiT: ;08,1=β  erTliandagiani xazi 

avtoblokirebiT: )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 . 
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rogorc cnobilia rkinigzis teqnikuri sadgurebis 

mniSvnelovani obieqtia maxarisxebeli goraki, romlis ZiriTadi 

funqciaa samatareblo Semadgenlobebis ganformireba. magram 

xSir SemTxvevaSi, rodesac formirebis Cixi 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 gorakidan erTjgufiani, orjgufiani, samjgufiani, 

oTxjgufiani da rvajgufiani matareblebis sruli formirebis 

xangrZlivobis dadgenis TvalsazrisiT da es angariSebi 

Sedarebuli iqna aRniSnuli kategoriis matareblebis formirebis 

xangrZlivobas 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.  



 17 

erTi matareblis sruli formirebis xangrZlivobis 

gaangariSebis Sedegebi motanilia 1-l cxrilSi. 

erTi matareblis sruli formirebis xangrZlivobis 

grafikuli gamosaxuleba maxarisxebeli samuSaos sxvadasxva 

meTodebis dros motanilia nax. 2-ze. 

 

cxrili 1 
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 

 

cxrili 1-dan da nax. 2-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.  
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yvela sxva meTodisa da kategoriis matareblebisaTvis 

sruli formirebis xangrZlivoba formirebis Cixebze miiReba 

naklebi, vidre maxarisxebel gorakze.  

aRniSnuli kategoriis matareblebis sruli formirebis 

xangrZlivobisa da TiToeul matarebelSi vagonTa ricxvis 

dadgenis  Semdeg  SeiZleba ganisazRvros maxarisxebeli gorakis 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2. sxvadasxva kategoriis matarebelTa formirebis xangrZlivobis grafiki (mSem = 50 vagoni)

matareblis formirebis xangrZlivoba 
gorakze 

matareblis formirebis xangrZlivoba 
Cixebze 

matare- 
belTa 

kategoria 
erTjgufiani orjgufiani samjgufiani oTxjgufiani 

rvajgu- 
fiani 
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 d
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 d
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 d
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  x
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 d
ax
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x
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55 

50 

45 
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15 

10 
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56 
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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. 

angariSTa Sedegebi motanilia me-2 cxrilSi. 

cxrili 2 
maxarisxebeli 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
mi
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, 
gamomtani, 
gadamcemi) 

xelmeored daxarisxeba 5200 3800 1400 

 

rogorc me-2 cxrilidan Cans, maxarisxebeli gorakis 

gamoyeneba matarebelTa formirebisaTvis amcirebs mis 

gadamuSavebis unars (mwarmoeblurobas). 

maxarisxebeli gorakis gadamuSavebis unaris grafikuli 

gamosaxuleba mocemulia nax. 3-ze. 

angariSTa Sedegebidan SeiZleba davaskvnaT: 

− jgufuri da mravaljgufiani (amkrebi, gadamcemi, gamomtani) 

matareblebis formireba mizanSewonilad unda CaiTvalos 

ZiriTadad   formirebis   Cixebze.   matarebelTa   formireba 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3. maxarisxebeli gorakis gadamuSavebis unari (mSem = 50 vagoni)

matare- 
belTa 

kategoria 
erTjgufiani orjgufiani samjgufiani oTxjgufiani 
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x
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 d
ax
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x
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5200 

5000 

4850 

4700 

4550 

4450 

4250 

4100 

3950 

3800 
3800 

3900 3850 
3900 

4000 

3800 

3900 

3800 3800 

4400 
14

00
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00

 

13
50
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gorakidan unda vawarmooT mxolod calkeul SemTxvevebSi, 

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. 

teqnikuri sadguris efeqturi muSaoba mniSvnelovanwiladaa 

damokidebuli matarebelTa formirebis teqnologiuri kompleqsis 

saliandago ganviTarebis sqemebze. maTi maRali mwarmoeblurobis 

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 

amaRlebas. e.i. saWiroa SemuSavdes formirebis kompleqsis 

Tanamedrove progresuli konstruqciebi. 

aRniSnul moTxovnaTa gaTvaliswinebiT sadisertacio 

naSromSi damuSavebulia formirebis teqnologiuri kompleqsis 

sqemebis racionaluri konstruqciebi, romlebic maqsimalurad 

pasuxobs rkinigzebis eqspluataciis Tanamedrove da perspeqtiul 

moTxovnebs. zogierTi maTgani mocemulia nax. 4-ze da nax. 5-ze. 

nax. 4-ze gamosaxulia formirebis teqnologiuri kompleqsi, 

sadac aRmofxvrilia mtruli marSrutebis gadakveTebi wyvili 

mimarTulebis sakuTari formirebis matareblebis gagzavnisas 

`g2~ parkidan naxevarwrisebri liandagis gamoyenebiT. es 

RonisZieba marTalia moiTxovs damatebiTi liandagisa da 

gzagamtaris mSeneblobas, magram mTlianad aTavisuflebs 

matarebelTa formirebis raions samatareblo lokomotivTa 

damatebiTi   gadaadgilebebisagan,   aseve   sakuTari formirebis



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4. matarebelTa formirebis teqnologiuri kompleqsis sqema, wyvili 
                                mimarTulebis matareblebis `g2~ parkidan naxevar wrisebri  
                                liandagiT gagzavnisas 

ma
x
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i 
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nax. 5. matarebelTa formirebis teqnologiuri kompleqsis sqema, wyvili 
                                mimarTulebis matareblebis `g2~ parkidan damxmare Cixze `dC~ gadayenebisa 
                                da damatebiTi liandagiT `dl~ gagzavnis pirobebSi 

 

d 
dC 
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d 

gb1 

gb2 

tr.p.2 

tr.p.1 

g1 

g2 

fl 
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matareblebis zedmeti gadaadgilebebisagan. 

unda aRiniSnos, rom naxevarwrisebri liandagis aRWurva 

xSir SemTxvevaSi SeuZlebelia sxvadasxva mizezis da siZneleebis 

gamo (dasaxlebuli punqtebi, samrewvelo obieqtebi da a.S.). am 

TvalsazrisiT Cvens mier damuSavebulia formirebis kompleqsis 

sqemis varianti (nax. 4, b), sadac wyvili mimarTulebis sakuTari 

formirebis matareblebi teqnikuri momsaxurebis damTavrebisa da 

lokomotivis mibmis Semdeg gadayendeba damxmare `dC~ Cixze da 

Semdeg igzavneba magistralur rkinigzis xazze damatebiTi `dl~ 

liandagis meSveobiT, romelic ganlagebulia ganxiluli sqemis 

mixedviT satranzito `tr.p.2~-sa da gamgzavn `g2~ parkebs Soris. 

matareblebis gagzavnis aseTi organizaciis dros mniSvnelovnad 

ganitvirTeba Sesabamisi formirebis Cixebi, rac ganapirobebs 

maTi gadamuSavebis unaris mkveTr amaRlebas da samanevro 

samuSaoTa intensifikacias.  

sakuTari formirebis matareblebis gagzavnis ganxiluli 

variantebi efeqturia im arsebuli maxarisxebeli sadgurebisaTvis, 

romlebzec araa ganlagebuli gamgzavni parkebi da aRniSnuli 

mimarTulebis matareblebi igzavnebian uSualod damxarisxebeli 

parkidan. 

maxarisxebeli sadguris uwyveti muSaobis ganxorcielebi-

saTvis aucilebelia daculi iqnas Semdegi piroba: 

maqs.
goraki

min.
Cixif. form. NNm ≥⋅ ,                      (4) 

sadac −form.m formirebis Cixebis raodenobaa, romelzec 

xorcieldeba yvela kategoriis matarebelTa 

formireba damatebiTi operaciebis CaTvliT;  

         −min.
Cixif. N erTi formirebis Cixis minimaluri gadamuSavebis 

unari sxvadasxva kategoriis matarebelTa 

formirebisas; 

        −maqs.
gorakiN maxarisxebeli gorakis maqsimaluri gadamuSavebis 

unari. 
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Cveulebriv, formirebis Cixebis aucilebeli ricxvi unda 

iyos ara naklebi masze momuSave samanevro lokomotivTa ricxvze.  

yvela kategoriis satvirTo matarebelTa formirebisaTvis 

saWiro Cixebis raodenoba SeiZleba davadginoT formuliT: 

,
minim.

Cixif. 

maqs.
gorak.Cixi

form. N
N

m =                              (5) 

formirebis Cixebis gadamuSavebis unari naSromSi 

SemoTavazebuli formirebis teqnologiuri kompleqsis sqemisaTvis, 

roca sakuTari formirebis matareblebi igzavneba naxevarwrisebri 

liandagiT (nax. 4), SeiZleba viangariSoT formuliT: 

form.

Sem.mudm.Ciximinim.
f.Cixi t

mT
N

⋅∑−
=

)1440(α
,                   (6) 

aq −Cixiα formirebis Cixis gamoyenebis koeficientia ( )8,07,0 ÷=Cixiα ; 

   −∑ mudm.T dRe-Ramis ganmavlobaSi mudmiv operaciebze daxarjuli 

jamuri dro, wT; 

   −Semm saformirebel SemadgenlobaSi vagonTa ricxvi; 

   −form.t erTi samatareblo Semadgenlobis formirebis xangrZli-

voba, wT. 

formirebis Cixebis gadamuSavebis unari, roca wyvili 

mimarTulebis matareblebi igzavneba damxmare Cixebze (dC) 

gadayenebisas (nax. 5) SeiZleba viangariSoT formuliT: 

( )[ ]
form.

Sem.
misvl.
lok.mudm.Cixi

dC t
mTT

N
⋅∑+∑−

=
1440α

,               (7) 

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

drosac samatareblo lokomotivebi ikaveben 

formirebis Cixs sakuTari formirebis 

matareblebTan misasvlelad, wT. 

Sedegebisa da maTi gansjis mesame Tavi eZRvneba matarebelTa 

ganformirebisa da formirebis teqnologiuri kompleqsebis 

SemoTavazebuli sqemebis teqnikur-ekonomikur dasabuTebas. 
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matarebelTa ganformirebisa da formirebis teqnologiuri 

kompleqsis konstruqciebi unda akmayofilebdes Semdeg pirobebs: 

1. sadgurze uzrunvelyofili unda iyos vagonnakadis 

gadamuSavebis ganuwyveteloba da nakaduroba, saimedo unda iyos 

sadguris muSaobis organizacia. 

2. uzrunvelyofili unda iyos damxarisxebel mowyobilobaTa 

maRali mwarmoebluroba, aseve maRali 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 paraleluri 

daxarisxeba da jgufuri formirebis ganviTareba (ZiriTadad or- 

da samjgufiani matareblebis); daCqarebuli unda iyos 

mravaljgufiani matareblebis formireba. 

matarebelTa ganformirebisa da formirebis teqnologiuri 

kompleqsis racionaluri konstruqciis SerCevis kriteriumad 

vagonnakadebis mocemuli raodenobisa da struqturis dros  

gvevlineba minimaluri wliuri dayvanili xarjebi. 

angariSebi gviCveneben, rom maxarisxebeli sistemebis 

simZlavreebis gazrdasTan dakavSirebiT xarjebi SesamCnevad 

mcirdeba. aqedan gamomdinare SeiZleba davaskvnaT, rom ukve 

sadguris proeqtirebis dros aucilebelia gaviTvaliswinoT maTi 

momavali rekonstruqciis SesaZleblobebi. 

variantTa teqnikur-ekonomikuri SedarebisaTvis gamoiyeneba 

ori meTodi – gamosyidvis vadisa da dayvanili xarjebis jamis 

minimumis gansazRvra. 

gamosyidvis vadis mixedviT ganisazRvreba is dro, romlis 

ganmavlobaSic yovelwliuri ekonomia saeqspluatacio xarjebze 

(Э2−Э1) gaabaTilebs damatebiT kapitalur xarjebs (К1−К2), e.i. 

,
12

21

ЭЭ
KKT

−
−

=gamosy.  weli,                      (8) 
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sadac K1 da K2 aris Sesabamisad Ι da ΙΙ variantis mixedviT 

kapitaluri xarjebi; 

        Э1 da Э2 _ Sesabamisad Ι da ΙΙ variantis mixedviT 

saeqspluatacio xarjebia. 

dayvanili xarjebi TiToeuli variantisaTvis ganisazRvreba 

formuliT: 

                ii ЭKE +⋅=Π nor ,                             (9) 

sadac Ki _ mocemuli variantisaTvis kapitaluri xarjebia; 

      −norm.E efeqturobis normatiuli koeficientia ( )12,01,0 −=norm.E ; 

    −iЭ saeqspluatacio wliuri xarjebia. 

efeqturad CaiTvleba is varianti, romlisTvisac: 

min,=+⋅ ЭKEnorm.                        (10) 

naSromSi SemoTavazebuli ganformirebis teqnologiuri 

kompleqsis progresulobis dadgenisaTvis ganxorcielda misi 

Sedareba arsebul analogiur sqemebTan. angariSebma gviCvena, rom 

SemoTavazebul sqemas aqvs upiratesoba konkurentunarian 

sqemasTan, kerZod naSromSi damuSavebuli sqema iZleva 

saSualebas ganvaxorcieloT SemadgenlobaTa maqsimaluri 

paraleluri daxarisxeba, adgilobrivi vagonebis gadamuSavebis 

daCqareba da gaadvileba, mravaljgufiani matareblebis (amkrebi, 

gadamcemi, gamomtani) formirebis daCqareba, or- da samjgufiani 

matareblebis formirebis ganviTareba da sxv. 

SemadgenlobaTa paraleluri daxarisxebis reJimis gamoyenebis 

efeqturoba maxarisxebel gorakebze arsebiTad damokidebulia 

gorakqveda parkis `marjvena~ da `marcxena~ naxevrebis 

daniSnulebis vagonnakadis TanafardobasTan, vagonTa xelmeored 

daxarisxebis koeficientze, daxarisxebis siCqareze, samanevro 

lokomotivTa ricxvze da a.S. 

Cvens mier Catarda angariSebi konkretuli monacemebis 

mixedviT, romelic mocemulia me-3-e cxrilSi. rogorc cxrilidan  

Cans gorakis gadamuSavebis unari izrdeba xelmeored 

daxarisxebis koeficientis Semcirebis, `marcxena~ da `marjvena~ 
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naxevrebSi vagonnakadebis gaTanabrebis, daxarisxebis siCqaris 

gazrdis, samanevro lokomotivebis ricxvis gazrdis da sxva 

RonisZiebaTa gatarebis Sedegad. Sesadarebel variantad 

aRebulia SemadgenlobaTa mimdevrobiTi daxarisxebis reJimi.  

sadisertacio naSromSi ganxilulia da dasabuTebulia 

iseTi RonisZiebebi, rogoricaa: damatebiTi asatani liandagebis 

mowyoba, Semosavleli liandagis mowyoba,  gorakis lokomotivebis    

cxrili 3 

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 

 

ricxvis gazrda, paraleluri isruli quCebis mowyoba, 

daxarisxebis procesebis avtomatizacia da a.S. angariSTa Sedegebi 

motanilia me-4-e cxrilSi.  

ekonomikuri efeqturobis TvalsazrisiT aRsaniSnavia 

naSromSi damuSavebuli formirebis teqnologiuri kompleqsis 

sqema e.w. damxmare CixiT (dC), romelic faqtiurad cvlis 

araupiratesi mimarTulebiT matarebelTa gagzavnis naxevarwriul 

liandags, da aqedan  gamomdinare SeiZleba daizogos kapitaluri 

xarjebi mis mSeneblobaze. garda amisa gamoiricxeba aseT 

pirobebSi damatebiTi gzagamtarebis mowyoba da samatareblo 
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lokomotivebisa da matarebelTa damatebiTi garbenebi. saboloo 

SedegSi mniSvnelovnad mcirdeba wliuri saeqspluatacio 

xarjebi. 

naSromSi SemoTavazebuli organizaciul-teqnikuri da 

rekonstruqciuli RonisZiebebis gatareba praqtikaSi, rogorc 

gaangariSebebi gviCvenebs, gazrdis maxarisxebeli gorakisa da 

mTlianad sadguris mwarmoeblurobas daaxloebiT 10-15%-iT, 

Seacirebs sxvadasxva kategoriis matarebelTa formirebis 

xangrZlivobas 5-10%-iT da daaCqarebs vagonTa brunvas. 

cxrili 4 

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 Semosasvleli 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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naSromSi ganisazRvra SemoTavazebuli siaxleebis gamoyenebis 

sferoebi praqtikaSi, kerZod ganformirebisa da formirebis 

damuSavebuli konstruqciebi SeiZleba gamoyenebuli iqnas axali 

teqnikuri sadgurebis daproeqtebisa da mSeneblobis dros, aseve 

arsebul sadgurTa rekonstruqciis SemTxvevaSi. 

 

სადისერტაციო ნაშრომში ჩამოყალიბდა შემდეგი ძირითადი 

დასკვნები: 

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. samanevro Semadgenlobis ganformirebis xangrZlivobaze 

moqmedebs sxvadasxva faqtori, maT Soris: matareblis masa, 

moZraobis winaaRmdegoba, moxsnilobaTa raodenoba 

SemadgenlobaSi da sxv. angariSebis safuZvelze Cvens mier 

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; 

SemadgeblobaSi moxsnilobaTa ricxvis gazrda 25%-iT zrdis 

ganformirebis dros 15-17%-iT;   

3. 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; 



 32 

4. 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; 

5. 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 mwarmoeblurobis gazrdas. 

aRniSnul moTxovnaTa gaTvaliswinebiT naSromSi 

damuSavebulia formirebis teqnologiuri kompleqsebis 

progresuli sqemebi sxvadasxva pirobebSi muSaobisaTvis da 

SemoTavazebulia formirebis Cixebis saWiro raodenobis 

gansazRvris dazustebuli formulebi, aseve aRniSnuli 

Cixebis   mwarmoeblurobis gaangariSebis formulebi; 

6. 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; 

7. 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. 

დისერტაციის ძირითადი შინაარსი ასახულია შემდეგ 
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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 
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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 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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