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რეზიუმე 

Tanamedrove pirobebSi gadaziduli tvirTebis CamonaTvalSi 
mniSvnelovani adgili Txevad tvirTebs da maT Soris up. 
yovlisa, navTobsa da navTobproduqtebs uWiravs. aRniSnuli 
tvirTebi xasiaTdebian warmoebis koncentraciis maRali doniTa 
da tvirTnakadebis stabilurobiT. 

saqarTvelos pirobebSi ukanasknel wlebSi ganxorcielebul 
saerTaSoriso mniSvnelobis energoproeqtebs Soris 
umniSvnelovanesi adgili navTobisa da navTobproduqtebis 
transportirebas uWiravs. am tvirTebis gadazidva xorcieldeba 
intermodaluri transportirebis formebiT sarkinigzo, milsadeni 
da sazRvao transportis erTdrouli monawileobiT. navTobis 
terminalebi ganlagebulia saqarTvelos sazRvao portebSi – 
baTumsa da foTSi da aseve sufsasa (mSeneblobis procesSi) da 
yulevSi (mSeneblobis dasrulebis procesSi). maTi momarageba 
warmoebs sarkinigzo da milsadeni transportiT. navTobsa da 
navTobproduqtebze (navTobtvirTebze) moTxovnebi yovelwliurad 
izrdeba, Sesabamisad izrdeba tvirTnakadebis moculoba da 
navTobterminalebis gadamtvirTi mowyobilobebisa da portiswina 
sarkinigzo sadguris datvirTvac. 

unda aRiniSnos, rom XXI saukunis dasawyisSi axali era 
daiwyo msoflio ekonomikis ganviTarebaSi. aRniSnuli garemoeba 
ganapiroba XX saukunis miwurulSi momxdarma politikurma 
kataklizmebma. axali, damoukidebeli qveynebis Camoyalibebam da 
maTma integraciam msoflios ekonomikur sistemaSi, sruliad 
axali amocanebi dasaxa axlad Camoyalibebuli da aseve 
darCenili qveynebis winaSe. xsenebuli garemoeba aisaxa 
satransporto sistemis funqcionirebazec. kerZod, `gaixsna 
sazRvrebi~ axlad Camoyalibebul qveynebsa da danarCen msoflios 
Soris, Camoyalibda axali satransporto mimarTulebebi, ramac 
Tavis mxriv gamoiwvia axali saerTaSoriso derefnebis Seqmna da 
funqcionireba ramdenime qveyanaSi erTdroulad. saqarTvelos 
teritoriaze dReisaTvis funqcionirebs # 10 `trasekas~ saxeliT 
cnobili saerTaSoriso satransporto derefani. faqtiurad, 
yofili saqarTvelos sabWoTa socialisturi respublika, romelic 
satransporto potencialis TvalsazrisiT arafriT ar gamoirCeoda 
sxva sabWoTa respublikebisagan, gaxda umniSvnelovanesi 
damakavSirebeli qveyana aziasa da evropas Soris, xolo misi 
satransporto sistemis wamyvani dargi – rkinigza, `Cixobrivi~ 
gzidan gadaiqca satranzito gzad. 

sabazro ekonomikis pirobebSi, rodesac maRalia, satransporto 
momsaxurebis bazarze konkurenciis done aucilebelia 
uzrunvelyofili iqnes tvirTebis Cqari transportireba zustad 
daTqmul vadebSi. xSir SemTxvevaSi aRniSnuli piroba 
warmoadgens partnior mxareebs Soris xelSekrulebis dadebis 
safuZvels. konkretulad, saqarTvelos rkinigzis funqcionirebis 
mTavar amocanad iqca `trasekas~ satransporto derefanSi 
satranzito tvirTebis Seuferxebeli gatareba. 
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Catarebulma analizmma gviCvena, rom saqarTvelos rkinigziT 
gadazidul tvirTebs Soris daaxloebiT 60% navTobtvirTebia. 
gamokvleviT dadginda, rom saqarTvelos rkinigzis mTavar 
mimarTulebaze gadazidviTi procesis sruli ciklis racionalur 
ganxorcielebaSi erT-erT Semaferxebel mizezad gvevlineba 
navTobisa da navTobproduqtebis gadamuSavebasTan dakavSirebuli 
sakiTxebi (rkinigzis gadazidviTi procesis sruli ciklis 
damamTavrebeli faza). cnobilia, rom navTobi da navTobproduqtebi 
miekuTvneba gansakuTrebuli saxis tvirTebs, romelTa mimarT 
teqnikuri, satvirTo, komerciuli da samanevro operaciebis 
warmoeba mniSvnelovanwilad gansxvavebulia (garTulebulia) 
sxvadasxva tvirTebTan SedarebiT. navTobproduqtebs TavianTi 
warmomavlobis mixedviT (naTeli, Savi), esaWiroeba Sesabamisi 
moZravi Semadgenloba; maT axasiaTebT advilad aaleba, maRali 
xarisxis siblante, aorTqleba, liTonze koroziuli da 
adamianis organizmze mavne zemoqmedeba. garda aRniSnulisa, 
specifikuria maTi miRebis, Senaxvis, gacemis, Casxmis, Camosxmis, 
erTi saxis transportidan meoreSi gadatvirTvis (gadasxmis) 
teqnologiebi. amrigad, SeiZleba davaskvnaT, rom navTobisa da 
navTobtvirTebis transportireba warmoadgens rTul problemas 
da misi ganxorcielebisaTvis saWiroa gansakuTrebuli pirobebi. 

navTobis yovelwliurad mzardi tvirTnakadebis pirobebSi, 
aRmoCnda, rom saqarTvelos navTobterminalebi ver uzrunvelyofen 
saWiro gadatvirTvisunarianobas; maTi teqnikuri aRWurviloba da 
gadatvirTvis teqnologiuri procesebi ver pasuxoben wayenebul 
moTxovnebs, ris gamoc adgili aqvs did danakargebs. izrdeba 
sarkinigzo da sazRvao moZravi Semadgenlobis mocdenis 
dadgenili normebi, izrdeba aramwarmoebluri danaxarjebi, rac 
uaryofiTad aisaxeba portisa da masTan urTierTqmedebaSi myofi 
transportis calkeuli saxeobebis muSaobis efeqturobaze; aq 
wina planze gamodis sarkinigzo da sazRvao transportis 
urTierTqmedebis problemebi; erT-erTi mTavari am problemebs 
Soris aris pirapiris (sarkinigzo da sazRvao transportis 
Sepirispirebis) qvesistemebis teqnikuri ganviTarebis urTierT-
Seusabamoba da aseve satransporto saSualebaTa urTierTSeusabamo 
regulireba. aRniSnuli mizeziT xSir SemTxvevaSi portiswina 
sadguris mimdebare gadasarbenebze uqmad (daclis molodinSi) 
dgas aTobiT Semadgenloba (asobiT vagoni), xolo uSualod 
saporto sadgurSi – aTobiT `miwodeba~ gadatvirTvis molodinSi. 

sarkinigzo da sazRvao transports Soris araracionaluri 
urTierTqmedebis mTavari mizezi mdgomareobs wlebis manZilze 
araoperatiuli situaciebidan gamomdinare teqnikuri saSualebebis 
arasaTanado, Seusabamo ganviTarebaSi, portebTan da gadatvirTvis 
punqtebTan tvirTebis arariTmul da SeuTanxmebel mitanaSi, aseve 
sxvadasxva saxis transportis urTierTqmedebisas gadatvirTvis 
simZlavreTa urTierTSeusabamobaSi, arasaTanado ganviTarebasa 
da gamoyenebaSi. 

sarkinigzo da sazRvao transportis urTierTqmedebisas 
navTobisa da navTobtvirTebis gadatvirTvis optimizacia  
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SesaZlebelia mxolod racionaluri teqnikur-ekonomikuri da 
organizaciuli sqemebis damuSavebiTa da satransporto logistikis 
principebis gaTvaliswinebiT. amasTan, unda aRiniSnos, rom 
msgavsi amocanebis gadawyvetaSi logistikis gamoyeneba jer kidev 
ar aris jerovnad Seswavlili da aqtualur problemas 
warmoadgens. amrigad, ikveTeba problemis aqtualoba: vagonnakadebis 
Seuferxebeli gatareba da `sadguri-porti~ qvesistemis muSaobis 
nakadurobis uzrunvelyofa, satvirTo terminalebSi tvirTebis 
miwodebis sistematizacia, urTierTmisaRebi teqnikur-teqnologiuri 
parametrebis dazusteba da gansazRvra da uaxlesi intensiuri 
teqnologiebis gamoyeneba Tanamedrove satransporto logistikis 
principebze dayrdnobiT. 

amrigad, mocemuli disertaciis mizania saqarTvelos 
sazRvao gadamtvirTi kompleqsebis muSaobis optimaluri 
reJimebis dadgena navTobtvirTebis Sereul sarkinigzo-sazRvao 
mimosvlaSi gadazidvis dros, arsebul da uaxloes perspeqtivaSi 
SesaZlo teqnikur-teqnologiuri xasiaTis faqtorTa analizisa 
da kompleqsurad gamoyenebis gziT, satransporto logistikis 
ZiriTadi kanonzomierebis srulad gaTvaliswinebis safuZvelze. 

naSromSi gaanalizebulia energomatareblebis gadazidviTi 
procesi axal ekonomikur pirobebSi, gansazRvrulia navTobisa 
da navTobproduqtebis gadatvirTvis optimalobis kriteriumebi, 
dadgenilia konkretuli teqnikur-teqnologiuri parametrebi. 
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Abstract 

 
In the current conditions in list of transported goods significant place have the 

liquid cargo, amongst them most important are the oil and petroleum products. These 
goods are characterized by a high level of concentration of production and stability of 
freight flow. 

Among the carrying out in conditions of Georgia in recent year’s significance 
international power projects the most important place is occupied by oil and petroleum 
products. The transportation of these cargos is implemented by intermodal 
transportation forms by simultaneous participation of railway, pipeline and marine 
transport. The oil terminals are located in the Georgia sea ports - Batumi and Poti, as 
well as in Supsa (under construction) and Kulevi (under the construction completing 
process). Their supply is carried out by rail and pipeline transport. The demand on oil 
and petroleum products (petroleum cargo) increases perpendicular year accordingly is 
increasing the traffic volume as well as load on petroleum terminals and ports 
advancing railway station cargo handling equipment. 

It should be noted that in the beginning of the XXI century began a new era in 
the development of world economy. This circumstance is stipulated due political 
cataclysms occurred at end of the XX century. The establishment of new, independent 
countries and their integration in the world economic system raises completely new 
tasks for newly established, as well as the rest of the countries. These factors are 
reflected in the operation of transport system. In particular, “opens the borders” 
between the newly established countries and the rest of the world, were established a 
new transportation directions that in turn causes the creation and operation of new 
international corridors in several countries simultaneously. On the Georgia territory 
nowadays is operating known as “TRACECA # 10” the international transport 
corridor. In fact, the former Georgian Soviet Socialist Republic, which is not very 
effective in terms of transport capacity in other Soviet republics, has become the vital 
connecting country between Asia and Europe, while leading branches of its transport 
system – railway from “dead end” track transforms into the transit route. 

In the conditions of market economy, when is the high level of competition in 
the transport services market is necessary to ensure goods rapid transportation exactly 
in the agreed terms. In many cases this condition represents the basis of partnership 
agreement between the parties. In particular, the main objective of Georgia Railway 
functioning has become non-stor transit freight transportation in “TRACECA” 
transport corridor. 

From the carried out analysis has been shown that approximately 60% of the 
goods transported by Georgia Railway consists from petroleum products. Due the 
investigation is defined that on the main direction of the Georgia Railway the 
implementation of a transportation process rational full cycle as one of the impeding 
reason is the oil and petroleum products processing-related issues (the final phase 
railway transportation full cycle). It is known that oil and petroleum products 
attributable to a particular type of goods that are related with significant different 
technical, freight, commercial and shunting (complicated) operations in comparison 
with other cargo. The petroleum products according to their origination (bright, 
black), requires an adequate rolling stock, they are characterized by easy-to-ignition, 
high viscosity, vaporization, corrosive impact on metal and harmful effects on the 
human body. Besides the above mentioned, are specific their acceptance, possession, 
issuance, running, casting, handling from one mode of transport to another (pouring) 
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technologies. Thus, we can conclude that transportation of oil and petroleum goods is 
a complex problem, and for its implementation are necessary special conditions.  

In conditions of annually growing of oil freight flow, we found that the 
Georgian petroleum terminals can not provide the necessary handling capacity, their 
technical equipment and handling technological processes can not to meet the 
requirements, and therefore there is a great loss. Increases the established norms for 
railway and sea rolling stock idle time, increasing non-operational costs that 
negatively affects on the port and being in interaction with it separate modes operation 
efficiency, on the first plane raises railway and maritime transport interaction 
problems, as the major from these problems is the joints (railway and maritime 
transport interaction) subsystem technical development mismatch as well as incorrect 
regulation. Due the mentioned reason in often cases on the port advances spans are 
idle located (waiting for the handling process) dozens trains (hundreds of cars), and 
directly in the port station - dozens of “supply” waiting for handling. 

As the main reason of irrational interaction between railway and maritime 
transport in many years consists in improper, inappropriate development due the non-
operative situations of the technical facilities, non-rhythmical and uncoordinated 
delivery of cargo to ports and handling points as well as in mismatch of overloading 
capacity between different modes of transport, their improper development and 
application. 

At interaction between the railway and maritime transport the optimization of 
oil and petroleum products handling would only be rational by development  of 
technical - economic and organizational schemes and due taking into account the 
principles of transport logistics. In addition, it should be noted that the application in 
such tasks solution of logistics has not yet been properly studied and represents the 
actual problem. Thus, is revealed the topicality of problem: non-stop handling of 
carriages traffic and providing of flow operation of the “station – port” subsystem, 
systematization cargo delivery in freight terminals, mutually acceptable technical - 
technological parameters refinement and the definition of intensive latest technologies 
based on the principles of modern transport logistics. 

Thus, the objective of the presented dissertation work is the definition of 
Georgia sea handling complexes optimal operating modes at mixed railway - marine 
petroleum products traffic, due the analysis of existing and in the near future possible 
technical – technological factors and their complex implementation, grounding on the 
fully consideration of transport logistics basic regulation. 

In the work is analyzing the energy carriers transportation process in new 

economic conditions, are defined optimal criteria of oil and petroleum products 

transportation, are determined the specific technical - technological parameters. 
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შესავალი 
 

dRevandel pirobebSi msoflios nebismieri ganviTarebuli 

da civilizebuli qveynis funqcionireba warmoudgenelia 

satransporto sistemis gareSe. satransporto sistemis stabiluri 

muSaoba dasayrdenia nebismieri qveynis ekonomikuri potencialis 

aRmasvlisa. 

saqarTvelos pirobebSi satransporto sistema sakmaod 

maRal donezea ganviTarebuli, aq funqcionirebs magistraluri 

transportis yvela saxeoba, garda samdinarosi. prioritetuli 

adgili qveynis satransporto sistemaSi uWiravs sarkinigzo 

transports. es garemoeba aixsneba imiT, rom transportis 

aRniSnuli saxeoba saqarTveloSi tradiciulia, igi muSaobs 

konveieris riTmSi, wlis nebismier dros dRisiT da RamiT, 

ganurCevlad klimaturi da meteorologiuri pirobebisa da 

xasiaTdeba usafrTxoebis maRali doniT. 

unda aRiniSnos, rom wina periodSi, sabWoTa kavSiris 

pirobebSi, saqarTvelos rkinigza (maSindeli amierkavkasiis rkinigza, 

romelic aerTianebda dRevandel saqarTvelosa da somxeTis 

rkinigzebs), araoficialurad miCneuli iyo Cixobriv gzad, radgan 

masze ZiriTadad xorcieldeboda adgilobrivi gadazidvebi; 

satranzito gadazidvebi TiTqmis ar iyo; xolo Tu iyo – Zalian 

mcire moculobiT [1]. mdgomareoba kardinalurad Seicvala mas 

Semdeg, rac saqarTvelo damoukidebel da suverenul qveynad 

Camoyalibda. konkretulad, saqarTvelo Tavisi geostrategiuli 

mdgomareobiT, aRmoCnda is satransporto gzajvaredini evraziul 

sivrceSi, romelsac daekisra udidesi funqcia aRmosavleTsa da 

dasavleTs, CrdiloeTsa da samxreTs Soris kavSirurTierTobis 

axali qselebis dasamyareblad, xolo misi rkinigza Cixobrivi 

gzidan gadaiqca satranzito gzad da gaxda umniSvnelovanesi 

damakavSirebeli satransporto rgoli evropasa da azias Soris. 

saqarTvelos  rkinigzis   `teqnologiur   modernizaciaSi~ 

mniSvnelovani roli iTamaSa saerTaSoriso satransporto 
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derefnebis Camoyalibebam. rogorc cnobilia saqarTvelos 

teritoriaze gadis gaero-sa da `rkinigzis TanamSromlobis 

organizaciis~ (rTo) mier aRiarebuli `trasekas~ saxeliT 

cnobili # 10 saerTaSoriso satransporto derefani. aRniSnuli 

derefnis Seqmnis erT-erTi mTavari mizani Tavis droze iyo Savi 

zRvis saqarTvelos saporto sadgurebis dakavSireba kaspiis 

zRvis azerbaijanis saporto sadgurebTan, raTa SesaZlebeli 

yofiliyo Sua aziis qveynebidan wamosuli tvirTebis (perspeqtivaSi 

mongoleTis, CineTis, vietnamis, Crdilo da samxreT koreis, 

iaponiis) umokles droSi centraluri evropis qveynebamde maTi 

transportireba [2]. dReisaTvis xsenebuli derefani muSaobs 

sruli datvirTviT, magram mis muSaobaSi, Cveni azriT, saqarTvelos 

teritoriaze aris e.w. mouqneli teqnologiebi, rac arTulebs 

srulfasovani eqspluataciis ganxorcielebas, Tanamedrove 

satransporto logistikis principebis danergvas da saboloo 

jamSi uaryofiTad aisaxeba mTlian gadazidviT procesze.  

saqarTvelos rkinigzaze ukanasknel wlebSi ganxorcielebul 

saerTaSoriso donis proeqtebs Soris umniSvnelovanesi adgili 

navTobisa da navTobproduqtebis transportirebas uWiravs. 

amasTan, sagareo vaWrobaSi mimoqceuli da satranzito tvirTebis 

udidesi nawilis gadazidva saqarTveloSi xorcieldeba sarkinigzo 

da sazRvao transportis urTierTqmedebiT. 

rogorc saqarTvelos rkinigzis centraluri (satranzito) 

mimarTulebis analizmma gviCvena, gadaziduli tvirTebis 

daaxloebiT 60% navTobtvirTebia. gamokvleviT dadginda, rom 

saqarTvelos rkinigzis mTavar mimarTulebaze gadazidviTi 

procesis sruli ciklis racionalur ganxorcielebaSi erT-erT 

Semaferxebel mizezad gvevlineba navTobisa da navTobproduqtebis 

gadamuSavebasTan dakavSirebuli sakiTxebi (rkinigzis gadazidviTi 

procesis sruli ciklis damamTavrebeli faza). cnobilia, rom 

navTobi da navTobproduqtebi miekuTvneba gansakuTrebuli saxis 

tvirTebs, romelTa mimarT teqnikuri, satvirTo, komerciuli da 

samanevro operaciebi mniSvnelovanwilad gansxvavebulia (garTu-
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lebulia) sxva saxis tvirTebTan SedarebiT. navTobproduqtebs 

TavianTi warmomavlobis mixedviT (naTeli, Savi), esaWiroeba 

Sesabamisi moZravi Semadgenloba; maT axasiaTebT advilad aaleba, 

maRali xarisxis siblante, aorTqleba, liTonze koroziuli da 

adamianis organizmze mavne zemoqmedeba. garda aRniSnulisa, 

specifikuria maTi miRebis, Senaxvis, gacemis, Casxmis, Camosxmis, 

erTi saxis transportidan meoreSi gadatvirTvis (gadasxmis) 

teqnologiebi. amrigad, SeiZleba davaskvnaT, rom navTobisa da 

navTobtvirTebis transportireba warmoadgens rTul problemas 

da misi ganxorcielebisaTvis saWiroa gansakuTrebuli pirobebi. 

sabWoTa kavSiris daSlisa da yofil sabWoTa respublikebis 

damoukidebel, suverenul qveynebad Camoyalibebis Semdeg, 

TiToeuli qveynis rkinigzis amocanebi ganisazRvra saxelmwifos 

politikuri orientaciis, sazogadoebrivi warmoebis moqmedi 

sistemisa da msoflio rukaze qveynis geostrategiuli 

mdgomareobidan gamomdinare. am amocanebis formirebaSi udidesi 

roli iTamaSa sabazro ekonomikam. amasTan, satransporto bazris 

mopovebis erT-erT aucilebel pirobad Camoyalibda 

konkurentunarianobis maRali done. 

konkretulad, saqarTvelos rkinigzis funqcionirebis mTavar 

amocanad iqca traseka-s satransporto derefanSi satranzito 

tvirTebis Seuferxebeli gatareba. rogorc gadazidviTi procesis 

analizmma gviCvena satranzito tvirTebis aTvisebaSi ZiriTadi 

xelisSemSleli mizezebia: 

 gamtarunarianobisaTvis saWiro drois danakargebi teqnologiuri 

`fanjrebis~ gamoyofis gamo, anu gadazidviTi simZlavris 

nawilobrivi dakargva teqnologiuri aucileblobiT; 

 gadasamuSavebeli Semadgenlobebis dayovneba (Seferxeba) 

portis misadgomebTan; 

 satransporto terminalSi (sarkinigzo-sazRvao kompleqsSi) 

tvirTebis SeuTanxmebeli mitana; 

 araracionaluri urTierTqmedeba sarkinigzo da sazRvao 

transports Soris. 



17 

zemoT moyvanili mizezebidan pirveli – Tanabrad exeba 

rogorc `mSral~, aseve Txevad tvirTebs, xolo danarCeni sami – 

upiratesad Txevad tvirTebs. 

maqsimalurad SesaZlo saeqspluatacio gadazidviTi 

simZlavris realizeba  (100%) SesaZlebelia im SemTxvevaSi, Tu ar 

gaviTvaliswinebT `fanjrebze~ daxarjul dros. radganac 

`fanjrebis~ gareSe yovlad SeuZlebelia rkinigzis xazebis 

funqcionireba, amitom es sidide atarebs Teoriul xasiaTs. 

gegmiur gadazidviT simZlavreSi igulisxmeba simZlavris is 

done, romlis realizebac SesaZlebelia `fanjrebze~ daxarjuli 

drois gaTvaliswinebiT. aRniSnulidan gamomdinare, satranzito 

tvirTebis aTvisebis ZiriTad xelSemSlel mizezebSi teqnologiuri 

`fanjrebis~ faqtori SeiZleba ugulvebelvyoT. 

foTisa da baTumis navsadgurTa Camoyalibebisa da 

ganviTarebis dawyebasTan erTad aSenda im periodisaTvis sruliad 

sakmao simZlavris rkinigzis sadgurebic maTi Semdgomi 

modernizaciisaTvis saWiro resursebis gaTvaliswinebiT. meore 

msoflio omamde raime gansakuTrebuli garTulebebi muSaobaSi 

am navsadgurebs ar SeqmniaT. meore msoflio omis Semdeg maTi 

ganviTareba upiratesad mimdinareobda saimporto gadazidvebis 

realizaciis kuTxiT, anu am periodidan moyolebuli, vidre 

sabWoTa kavSiridan daSlamde, orive saporto sadguris muSaobaSi 

prioritetuli iyo zRvidan miRebuli tvirTebis gadmotvirTvisa 

da gagzavnis organizacia. dReisaTvis ki mdgomareoba 

diametrulad Secvlilia, anu eqsporti gacilebiT sWarbobs 

imports. aqedan gamomdinare, foTisa da baTumis sarkinigzo-

sazRvao kompleqsis simZlavris gazrdis sakiTxi da misi 

Sesabamisoba saeqsporto tvirTebis gadamuSavebasTan 

(gadatvirTvasTan) ufro didi (globaluri) masStabiTaa 

gansaxilveli samomavlo perspeqtivis gaTvaliswinebiT. 

sarkinigzo da sazRvao transportis simZlavreebis 

urTierTSeusabamobis mizezia am simZlavreebis araTanabari da 

stoqasturi ganviTareba. rogorc foTis aseve baTumis 
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navsadgurebSi droTa ganmavlobaSi tradiciulad damkvidrda 

iseTi mdgomareoba, rom sazRvao mowyobilobebi ganuwyvetliv 

viTardeboda (Tumca mocemul etapze aRniSnuli navsadgurebis 

simZlavreebi ukve veRar pasuxoben wayenebul moTxovnebs), xolo 

sarkinigzo kompleqsi ki piriqiT, sul ufro da ufro izRudeboda 

qalaqis nagebobebiT da kargavda Semdgomi rekonstruqcia-

ganviTarebis realur teqnikur SesaZleblobebs. arada sarkinigzo 

kompleqsis Sesabamisi ganviTarebis ganuxorcieleblad azrs 

kargavs arsebuli sazRvao mowyobilobebis Semdgomi gafarToeba 

da srulyofa. amdenad, sarkinigzo da sazRvao transportis 

simZlavreebis urTierTSeusabamoba, sarkinigzo sadguris 

arasakmarisi simZlavre da arasakmarisi sasawyobo farTis 

problematuri sakiTxebi, gansaxilvelia arsebuli tvirTnakadebis 

struqturis, sadguris arsebuli teqnikuri simZlavrisa da 

sqematuri ganlagebis, perspeqtiuli tvirTnakadis simZlavrisa da 

xasiaTisagan damokidebulebiT. 

satransporto terminalSi (sarkinigzo-sazRvao kompleqsSi) 

tvirTebis SeTanxmebuli mitana, warmoadgens am terminalis 

muSaobis erT-erT aqtualur problemas. saqme imaSia, rom wina 

periodisagan gansxvavebiT, sarkinigzo-sazRvao kompleqsis 

funqcionirebaSi sazRvao portma dakarga Tavisi mTavari funqcia 

– rogorc satransporto terminalis erT-erTi Semadgeneli 

nawili da sarkinigzo transportis srulfasovani partniori. 

sazRvao porti dReisaTvis warmoadgens sxvadasxva damoukidebeli 

organizaciebis moqmedebis asparezs (tvirTmflobelebi, 

tvirTgamgzavnebi, gadamzidavebi, saSuamavlo firmebi) Seqmnili 

situacia fundamentalurad arRvevs ukve Camoyalibebul, tradiciul 

urTierTobebs tvirTmflobelebsa (tvirTgamgzavnebsa) da 

magistraluri transportis saxeobebis (sarkinigzo, sazRvao) 

Sesabamis uwyebebs Soris. aRniSnuli situacia gansakuTrebiT 

TvalSisacemia navTobtvirTebis Sereuli sarkinigzo-sazRvao 

gadazidvebis dros. am procesis TiToeuli monawile 

individualurad cdilobs aRmoCndes yvelaze ukeTes mdgomareobaSi 
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da ar uwevs angariSs sxva subieqtebis interesebs da moqmedebs 

maTTan SeuTanxmeblad. TiToeulis mTavari mizania umokles 

droSi (transportirebis minimalur vadebSi) ganaxorcielos 

Tavisi tvirTis gadazidva daniSnulebis adgilze, ise, rom ar 

iTvaliswinebs (angariSs ar uwevs) rkinigzis sadgurisa da 

sazRvao portis problemebs. rogorc ukanaskneli wlebis 

gamocdileba gviCvenebs, sarkinigzo-sazRvao kompleqsi aRniSnul 

mdgomareobaSi iqneba manam, sanam misi muSaoba ar 

ganxorcieldeba satransporto logistikis principebze 

dayrdnobil Tanamedrove teqnologiebiT. 

yovelive zemoT Tqmulis gaTvaliswinebiT Camoyalibda 

disertaciis mizani, romelic mdgomareobs SemdegSi: mocemuli 

disertaciis mizania saqarTvelos sazRvao kompleqsebis muSaobis 

optimaluri reJimebis dadgena navTobtvirTebis Sereul sarkinigzo-

sazRvao mimosvlaSi gadazidvis dros, arsebul da uaxloes 

perspeqtivaSi SesaZlo teqnikur-teqnologiuri xasiaTis faqtorTa 

analizisa da kompleqsurad gamoyenebis gziT, satransporto 

logistikis ZiriTadi kanonzomierebis srulad gaTvaliswinebis 

safuZvelze. 

aRniSnuli miznis misaRwevad naSromSi dasmuli da 

gadawyvetili iqna Semdegi ZiriTadi amocanebi: 

 Tanamedrove etapze saqarTvelos sarkiniggzo-sazRvao 

kompleqsebis muSaobis analizis Catareba da maTi simZlavreebis 

urTierTSesabamisobis dadgena perspeqtiuli navTobtvirTebis 

gadatvirTvis moculobis gaTvaliswinebiT; 

 navTobisa da navTobproduqtebis gadatvirTvis racionaluri 

teqnologiebisa da optimaluri sasawyobo simZlavreebis 

dadgena; 

 satransporto logistikur kompleqsebSi navTobisa da 

navTobproduqtebis gadatvirTvis xangrZlivobis Semcirebis 

gzebis gansazRvra; 

 navTobisa da navTobproduqtebis gadamtvirTi satransporto 

logistikuri kompleqsebis sistemuri gamokvlevis Catareba da 
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funqcionirebis optimizaciis struqturul-parametruli da 

maTematikuri modelebis damuSaveba; 

 satransporto logistikuri kompleqsebis funqcionirebis 

efeqturobis gansazRvris meTodebis damuSaveba; 

 mecnierulad damuSavebuli daskvnebisa da rekomendaciebis 

Camoyalibeba. 
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1. ლიტერატურის მიმოხილვა 
 

1.1. msoflios politikuri mdgomareoba, satransporto 
bazris gadanawileba da Sereuli gadazidvebisadmi 
wayenebuli moTxovnebi XX saukunis miwurulSi 

 

gasuli saukunis udides politikur movlenad unda 

CaiTvalos socialisturi sistemis kraxi da sabWoTa kavSiris 

daSla damoukidebel, suverenul qveynebad. aRniSnulma garemoebam 

mniSvnelovani gavlena iqonia msoflios safinanso, savaWro da 

ekonomikur ganviTarebaze. `Tavisufal samyaros~ Seemata yofili 

aRmosavleT evropis qveynebi da sabWoTa kavSiris yofili 

respublikebi (es ukanasknelni damoukidebeli qveynebis statusiT). 

socializmis msxvrevam gamoiwvia axali urTierTobebis 

Camoyalibeba sawarmoo procesebSi: Tu am sistemis pirobebSi da 

sabWoTa kavSiris daSlamde aRmosavleT evropis qveynebi 

gaerTianebulni iyvnen erT politikur blokSi, rac zRudavda 

maT saqmian urTierTobebs darCenil samyarosTan (am SemTxvevaSi 

kapitalistur qveynebTan), xolo sabWoTa kavSiris respublikebi 

moqmedebdnen erTi qveynis interesebidan gamomdinare, am 

ukanasknelT, damoukideblobisa da suverenitetis mopovebis 

Semdeg, xolo saerTo jamSi aRmosavleT evropis yofil 

socialistur qveynebTan erTad, komerciul saqmianobaSi gauCndaT 

sakuTari miznebi da interesebi da aqedan gamomdinare, yvelam 

individualurad, marTalia nela, magram stabilurad ganicada 

integracia msoflios ekonomikur sistemaSi – amieridan isini 

gaxdnen saqmiani da srulfasovani partniorebi rogorc 

erTmaneTis, aseve msoflios sxva danarCeni qveynebis mimarTac. 

sabWoTa kavSiris daSlis Semdeg yvela yofili respublika 

damoukidebel saxelmwifod gadaiqca, maT Soris Sua aziis 

respublikebic. ramdenadac es qveynebi ekonomikuri TvalsazrisiT 

mZlavr saxelmwifoebad Camoyalibdnen maT teritoriaze arsebuli 

strategiuli nedleulis mopovebis TvalsazrisiT. 

(energomatareblebi – SekumSuli da Txevadi gazebi, navTobi da 



22 

navTobproduqtebi, qvanaxSiri, bamba), imdenad daSorebulni 

aRmoCdnen produqciis gasaRebis bazrebidan TavianTi geografiuli 

mdgomareobidan gamomdinare. Tu wina periodSi evropis mrewveloba 

da misi produqcia ZiriTadad uzrunvelyofda aziis qveynebs 

saqonlis momaragebiT, XX saukunis miwurulisaTvis mdgomareoba 

sruliad Seicvala – axla wynari okeanis auzisa da Sua aziis 

qveynebs aqvT dominirebuli pozicia evropis bazarze. 

gasaRebis bazrebis Secvlam gamoiwvia tvirTnakadebis 

mimarTulebebis Secvla. axlad Camoyalibebuli suverenuli 

qveynebis `gaxsnilma~ politikam SesaZlebeli gaxada tvirTnakadebis 

gadaadgileba Seuferxeblad SedarebiT did manZilze, vidre wina 

periodisaTvis iyo es damaxasiaTebeli. evropis qveynebisaTvis 

`did manZilad~ miCneulia 2000-5000 km, sadac tvirTebis 

gadaadgileba xorcieldeba konveieruli principiT [3]. aRniSnuli 

garemoeba safuZvlad daedo e.w. satransporto derefnebis Seqmnas. 

maTi funqcionirebis ZiriTadi principi gaxda materialuri 

nakadebis transportireba umokles droSi minimaluri 

danaxarjebiT. am miznis misaRwevad, garda arsebuli teqnikuri, 

teqnologiuri da sayofacxovrebo barierebisa (calkeul qveynebSi 

sxvadasxva teqnologiuri procesebi, sxvadasxva tipis moZravi 

Semadgenloba, rkinigzis liandagisa da operatiuli marTvis 

struqturuli gansxvaveba, sabaJo da sakontrolo punqtebis 

arseboba sasazRvro sadgurebSi), gadazidviTi procesebis axalma 

sistemam moiTxova axali teqnologiebisa da Sesabamisi teqnikuri 

bazis Seqmna. axali teqnologiebis umTavresi principi gaxda 

zogierTi satransporto operaciis (gansakuTrebiT gadatvirTvis) 

likvidacia an minimumamde dayvana, xolo Sesabamisi teqnikuri 

bazis Seqmna ganxorcielda zog SemTxvevaSi axali elementebis 

danergviT, saerTo jamSi ki ZiriTadad arsebulis rekonstruqciisa 

da  gadaiaraRebis safuZvelze. 

axali satvirTo mimarTulebebi dReisaTvis Tavmoyrilia 

evraziis kontinentze moqmed 13 saerTaSoriso satransporto 

derefanSi. aRniSnuli derefnebis funqcionirebis xasiaTis 
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mixedviT satransporto bazaric gadanawilebulia mis Sesabamisad. 

wamyvani adgili am derefnebSi tvirTebis transportirebaze 

sarkinigzo transports uWiravs, Tumca gadazidvebSi monawileobas 

iRebs sawylosno (sazRvao transportis udidesi wiliT) da 

saavtomobilo transportic. aRsaniSnavia, rom masobrivi tvirTebis 

gadazidva, upiratesad xorcieldeba sarkinigzo-sazRvao Sereuli 

gadazidvebiT. 

unda aRiniSnos, rom navTobisa da navTobproduqtebis 

gadazidvebis organizacias yovelTvis mniSvnelovani adgili 

eWira saerTo satvirTo gadazidvebSi. gasaTvaliswinebelia is 

garemoeba, rom navTobis eqsporti wina periodSi da exlac, garda 

misi pirdapiri daniSnulebisa, ganixileba rogorc erT-erTi 

mniSvnelovani berketi politikuri situaciebis regulirebaSi, 

xolo navTobis mflobeli qveynisaTvis, garda zemoT aRniSnuli 

garemoebisa, igi warmoadgens saxelmwifos ekonomikuri siZlieris 

mTavar dasayrdens. eqspertebis gaTvlebiT uaxloes aTwleulebSi 

(2010-2030) navaraudebia navTobis mopovebasa da moxmarebas Soris 

sagrZnobi disproporcia, maTi moTxovnis yovelwliuri zrdis 

fonze [4]. aRniSnul situaciaSi ueWvelia navTobsa da 

navTobproduqtebze fasebis yovelwliuri zrda; dadgenilia, rom 

msgavs pirobebSi aucilebeli xdeba gadazidviTi procesis 

daCqareba (transportirebis vadebis Semcireba) – `gayinuli 

kapitalis~, anu transportirebis procesSi myofi deficituri 

tvirTis – am SemTxvevaSi navTobisa da navTobproduqtebis, 

Rirebulebis rac SeiZleba swrafi realizacia. 

dReisaTvis navTobis da navTobproduqtebis transportireba 

gacilebiT garTulebulia Sereuli gadazidvebisas, vidre 

pirdapiri gadazidvebis dros. navTobisa da navTobproduqtebis 

Sereuli gadazidvebisas, gadazidviTi procesis erTian ciklSi, 

anu navTobis mopovebis adgilidan moxmarebis adgilamde 

transportirebisas, yvelaze `sust adgilad~ miCeulia 

gadatvirTvis punqtis, anu portisa da saporto sadguris 

(satransporto terminalis) muSaoba. umTavresi mizezi aseTi 
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mdgomareobisa aris xangrZlivi drois ganmavlobaSi gadatvirTvis 

punqtis teqnikuri saSualebebis urTierTmimarT araharmoniuli, 

araracionaluri ganviTareba sxvadasxva subieqturi da obieqturi 

mizezebis gamo, teqnologiuri parametrebis umravlesobis 

urTierTSeusabamoba, intensiuri teqnologiebis gamoyenebis dabali 

xarisxi da rogorc Sedegi ase mdgomareobisa – mTliani kompleqsis 

erTiani teqnologiuri procesis optimizirebis SeuZlebloba. 

aRniSnulidan gamomdinare, mocemul etapze Sereuli 

gadazidvebis (adgilobrivi, saerTaSoriso) mimarT wayenebuli 

umniSvnelovanesi moTxovnebi SeiZleba CamovayaliboT Semdegnairad:  

 moqmedi sawarmoo-satransporto sistemis calkeuli 

teqnologiuri procesebidan iseTi elementebis gamovlena, 

romelTa arsebuli saxiT funqcionireba SeuZlebelia; 

aucilebelia am elementebis Secvla an daxvewa; 

 tvirTnakadebis Casaxvis (warmoebis), moxmarebisa da sxvadasxva 

saxis transportis Sepirispirebis punqtebSi racionaluri 

teqnikur-teqnologiuri da organizaciuli sqemebis damuSaveba, 

rac up. yovlisa gulisxmobs transportis sxvadasxva 

saxeobebisaTvis sakontaqto grafikebis Sedgenas, sadac 

dakanonebuli iqneba transportis saxeobebis urTierTqmedeba 

erTmaneTTan, tvirTis mimwodeblebTan an tvirTmimReb 

sawarmoebTan.  

amrigad, SeiZleva davaskvnaT, rom XX saukunis bolo 

aTwleulebSi msoflios politikur cxovrebaSi momxdarma 

kataklizmebma mniSvnelovani roli iTamaSa msoflio ekonomikis 

ganviTarebaze; aRniSnulma movlenam kardinalurad Secvala 

msoflios qveynebs Soris saqmiani urTierTobebi; axal 

ekonomikur sistemaze gadasvlam gamoiwvia axali satvirTo 

mimarTulebebis warmoqmna, rasac mohyva Sesabamisi satransporto 

bazris gadanawileba. gadazidviTi procesis ganxorcielebaSi 

Sereuli gadazidvebis roli gansakuTrebiT gaizarda da 

aucilebeli gaxda misi efeqturobis amaRlebisaTvis gadatvirTvis 

punqtis muSaobis srulyofa. 
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1.2. navTobisa da navTobproduqtebis mopovebisa da 
gadazidviTi procesis ganviTarebis analizi 

 

msoflios klasifikaciiT dadgenil energomatareblebSi 

(navTobi, bunebrivi airi, qvanaxSiri, torfi da sxv. wamyvani adgili 

navTobsa da navTobproduqtebs uWiravs. 2005 wlis monacemebiT 

[5], navTobis msoflio maragma Seadgina 156,7 mlrd.t (1150 mlrd. 

bareli), romlis mniSvnelovani nawili (35-40%) zRvebisa da 

okeaneebis akvatoriaSia. navTobis maragebi msoflios TiTqmis 

yvela kontinentzea ganTavsebuli. procentulad, yvelaze didi 

moculoba maragebisa axlo aRmosavleTis regionSi gvxvdeba, 

Semdeg samxreT amerikasa da afrikaSi. msoflios masStabiT 

navTobis umsxvilesi maragebis ganawilebis diagrama naCvenebia 

nax. 1-ze. rogorc naxazidan Cans, navTobis msoflio maragis 

naxevarze mets flobs axlo aRmosavleTis qveynebi (63,1%); am 

qveynebis pirveli xuTeuli ase gamoiyurebaL saudis arabeTi – 

36,1 mlrd.t, irani – 18 mlrd.t, erayi – 15,3 mlrd.t, quveiTi – 13,3 

mlrd.t da arabTa gaerTianebuli emiratebi – 13 mlrd.t. unda 

aRiniSnos, rom aRmosavleT evropis qveynebis navTobis maragebSi 

`lomis wili~ ruseTis federacias uWiravs (9,5 mlrd.t). 

niSandoblivia, rom specialistebis grZelvadiani prognoziT 

navTobis mopovebis tempebi yovelwliurad gaizrdeba, saSualod 

200 mln.t-iT weliwadSi. aRniSnulis safuZvels iZleva cxrili 1, 

romelSic moyvanilia msoflioSi navTobis mopovebisa da 

moxmarebis Tanafardoba uaxloes 10 wlis ganmalobaSi 

(umniSvnelo uzustobiT) [6]. 

unda aRiniSnos, rom 2030 wlisaTvis eqspertTa prognoziT, 

msoflios masStabiT, gaxarjuli iqneba navTobis maragi 80% [6]. 

bunebrivia, rom msoflios navTobis mopovebisa da moxmarebis 

zemoT moyvanil pirobebSi fasebi navTobze ara Tu daiwevs, aramed 

rTuli iqneba misi fiqsirebul niSnulze SenarCuneba, miT umetes, 

rom sxva energomatareblebiT (gazi, myari sawvavi) navTobis 

gamoyenebiTi  funqciebis  Secvla  an  SeuZlebelia   an  mcired 
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nax. 1. msoflios kontinentebsa da qveynebSi navTobis 
                 maragebis ganawilebis diagrama 
        1 – axlo aRmosavleTis qveynebi (99,0 mlrd.t); 2 – samxreT 
        amerika (14,6 mlrd.t); 3 – afrika (13,5 mlrd.t);  
        4 – aRmosavleT evropa (12,00 mlrd.t); 5 – CrdiloeT 
        amerika (8,8 mlrd.t); 6 – azia-wynari okeanis qveynebi  
        (6,4 mlrd.t); 7 – dasavleT evropa (2,4 mlrd.t). 
 

cxrili 1  
navTobis mopovebisa da moxmarebis Tanafardoba 

msoflios masStabiT 

kontinenti, qveyana, 
regioni 

mopoveba, 
mln.t 

moxmareba, 
mln.t. 

balansi 

evropa 
afrika 
samxreT amerika 
aSS 
axlo aRmosavleTi 
azia-wynari okeanis 
 qveynebi 
iaponia 
CineTi 
indoeTi 
ruseTi 

295,0 
398,3 
153,4 
341,1 
1093,7 

 
345,8 
_ 

169,3 
36,7 
421.4 

774.5 
120,5 
23,9 
914,8 
214,3 

 
1049,1 
213,0 
275,2 
113,3 
124,7 

_479,5 
+277,8 
+129,5 
_573,2 
+878,8 

 
_403,3 
_213,0 
_105,9 
_76,6 
+296,7 

   balansi +3254,7 _3823,4 _568,7 

% 
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0 
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qveynebi
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SesaZlebeli. aRniSnul mosazrebas amyarebs nax. 2, romelzec 

naCvenebia navTobze fasebis cvalebadobis dinamika bolo 30 wlis 

ganmavlobaSi. rogorc naxazidan Cans, am periodSi navTobis fasi 

msoflio bazarze gaizarda TiTqmis 6,5-jer, xolo 2000-2005 

wlebSi – daaxloebiT 3,5-jer. yovelive zemoT xsenebuli miuTiTebs 

imaze, rom mocemul etapze da uaxloes momavalSic navTobi 

iqneba Seucvleli strategiuli produqti saavtomobilo 

industriaSi (benzini, navTi, dizelisa da reaqtiuli Zravebis 

sawvavi), manqanaTmSeneblobaSi (sxvadasxva sacxeb-sapoxi 

nivTierebebi), Txevadi saTbobis gaTbobis sistemebSi (mazuTi), 

saavtomobilo gzebis mSeneblobaSi (navTobbitumi, gudroni, 

asfalti) da sxv. amrigad, umkacresi iqneba procesi produqciis 

(navTobis) gardaqmnisa saqonlad (navTobproduqtebi) da 

saqonlisa tvirTebad (daniSnulebiT gamoyeneba, realizacia), 

romelic erT-erTi mTavari roli transportirebas uWiravs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

nax. 2. navTobze fasebis cvalebadobis dinamika  
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msoflio navTobis mopovebisa da moxmarebis balansSi 

mniSvnelovani Sesworeba SeuZliaT Seitanon kaspiis zRvis 

regionis qveynebs, maT Soris yofil sabWoTa respublilebs. 

rogorc cnobilia, navTobs moipovebs yazaxeTi, azerbaijani, 

uzbekeTi da TurqmeneTi (ruseTisa da iranis CauTvlelad), am 

qveynebidan navTobis mopovebis yvelaze didi procenti yazaxeTze 

modis, Semdeg azerbaijanze da bolos uzbekeTsa da TurqmeneTze 

(TiTqmis Tanabari raodenobiT)1. saerTo jamSi SeiZleba 

aRiniSnos, rom 2010 wlisaTvis zemoT moyvanili oTx postsabWour 

qveyanaSi navTobis mopovebis mTliani moculoba 140-143 mln.t-s 

Seadgens. 

yovelive  zemoT  aRniSnulTan erTad gasaTvaliswinebelia 

erTi friad mniSvnelovani garemoeba: navTobis transportirebis 

saSualebebi da gzebi. sxvadasxva qveyanaSi es sakiTxi sxvadasxva-

gvarad wydeba. mTavars am problematuri sakiTxebis gadaWraSi 

warmoadgens bunebrivi resursebisa da SesaZlo mimosvlis gzebis 

geografiuli ganlageba, sawarmoo ZalTa ganviTarebis done da 

saerTaSoriso ekonomikuri kavSirurTierTobebis mdgomareoba. 

aRniSnulTan erTad mizanSewonilia ganvasxvaoT satransporto 

saSualebebis momsaxurebis sferoebi tvirTis saxeobis, 

tvirTnakadebis xasiaTis, transportirebis manZilisa da energo-

resursebis ganviTarebis donisagan damokidebulebiT. Tanamedrove 

pirobebSi transportis momsaxurebis sferoebi ganixileba 

saerTo-saxelmwifoebriv, regionalur, lokalur, sawarmoo da 

teqnologiur doneebze. saerTo-saxelmwifoebriv da xSir 

SemTxvevebSi regionalur doneebze (didi teritoriis mqone 

saxelmwifoebSi), tvirTebis transportireba xorcieldeba 

magistraluri transportis saxeobebiT.  

cnobilia, rom Txevadi tvirTebis gadazidva masobrivad, 

maT Soris navTobisa da navTobproduqtebisac, xdeba sarkinigzo, 

samdinaro, sazRvao da milgamtari transportiT. xSir 

SemTxvevebSi adgili aqvs transportis CamoTvlili saxeobebis 

                                                 
1 – www.zerkalo.az/2010-12-22/ekonomiks/15469-bq-sokar. 
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kombinaciebs. sakontinento da saxelmwifoTaSoris gadazidvebSi 

pirvel adgilzea sazRvao transporti, Tumca sakmaod didi 

procentiT adgili aqvs navTobisa da navTobproduqtebis 

gadazidvas milgamtari transportiTa da sarkinigzo-sazRvao 

Sereuli gadazidvebis saxiT. saxmeleTo gadazidvebSi, masobrivi 

gadazidvebis kuTxiT, milgamtari transporti gvevlineba 

sarkinigzo transportis alternstiul saxeobad. 

navTobisa da navTobproduqtebis transportis sxvadasxva 

saxeobebiT gadazidvis dros variantebis Sedarebisas ZiriTadi 

maCveneblebi, ris mixedviTac xdeba am variantebis Sedareba 

(transportis calkeuli saxeobebis an Sereul gadazidvebSi 

arsebuli variantebis), Semdegia: 

 saeqspluatacio xarjebi da gadazidvis TviTRirebuleba; 

 moZraobis siCqare da transportirebis vadebi; 

 transportis calkeuli saxeobebis gamtar- da gadazidvis-

unarianoba; 

 manevrirebis maRali done da sxvadasxva pirobebSi 

(meteorologiuri, klimaturi) gadazidvebis uzrunvelyofa; 

 gadazidvebis stabiluroba (saeqspluatacio saimedoba) 

uwuvetoba da regulirebadoba; 

 satvirTo operaciebSi meqanizaciisa da avtomatizaciis 

saSualebebis maRalefeqturi gamoyeneba. 

milgamtari transporti warmoadgens navTobisa da navTob-

produqtebis gadazidvis erT-erT efeqtur saSualebas, romelic 

uzrunvelyofs navTobis gadazidvas Sor manZilze, Sualeduri 

procesebis gareSe uwyveti funqcionirebis reJimSi. 1200 mm 

diametric milgamtars (perspeqtivaSi 1620 da 2200 mm), sadac wneva 

75 atmosfero da zogjer metia, xolo tvirTis moZraobis siCqare 

10-12 km/sT, SeuZlia weliwadSi 80-90 mln.t navTobis gadazidva [7]. 

miuxedavad imisa, rom milgamtari transportis 

funqcionirebisaTvis saWiro saeqspluatacio xarjebi 1,5-jer 

naklebia vidre sarkinigzo transportisaa da 3-4-jer naklebi, 
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vidre saavtomobilos dros [8] da aseve dabalia misi 

mSeneblobisaTvis saWiro kapitaluri xarjebi, _ masac aqvs Tavisi 

uaryofiTi mxareebi, romelTa Sedareba sarkinigzo an sarkinigzo-

sazRvao Sereul gadazidvebTan mimarTebaSi up. yovlisa xdeba 

saxelmwifoTa Soris geopolitikuri mdgomareobebis gaTvalis-

winebiT, xolo Semdgom – sxva teqnikuri da teqnologiuri 

kriteriumebis mixedviT. 

milgamtari transportis uaryofiT mxared SeiZleba 

CaiTvalos misi viwro specializacia da mdgradi tvirTnakadis 

arsebobis aucilebloba. igi ar iZleva saSualebas sabazro 

koniunqturis Cqar reagirebaze da SeuZlia moemsaxuros mxolod 

stabilur da msxvil tvirTnakadebs. garda aRniSnulisa, 

sarkinigzo transportTan SedarebiT, maRalia sxvadasxva mizeziT 

gamowveuli avariuli situaciebis done (maT Soris xangrZlivi 

eqspluataciis vadis gamoc). am mizezebs ZiriTadad miekuTvneba 

korozia, samSeneblo-samontaJo samuSaoebis dros daSvebuli 

wunebi, wunebi sawarmoebSi milebis damzadebisas da meqanikuri 

dazianebebi. yovelive aRniSnuli Tavs iCens milgamtari 

transportis eqsluataciis pirobebSi. sxva sityvebiT rom vTqvaT, 

maRalia ekologiuri riskebis  albaToba da xSiria darRvevebi 

muSaobis teqnologiur procesebSi, romelTa aRmofxvrac 

Txoulobs muSaobis riTmis Secvlas xangrZlivi periodiT. 

gansakuTrebiT didia stabilizaciisaTvis saWiro dro. 

sarkinigzo transporti warmoadgens ZiriTads, magram ara 

erTaderTs da amave dros transportis specifikur saxeobas 

navTobisa da navTobproduqtebis gadazidvaSi. milgamtari 

transportiT SesaZlebelia rogorc navTobis, aseve 

navTobproduqtebis gadazidva, magram teqnikur-ekonomikuri 

TvalsazrisiT mizanSewonilia mxolod navTobis (daumuSavebeli 

masalis) gadazidva. saqme imaSia, rom iseTi navTobproduqtebi 

rogoricaa benzini, benzoli, saaviacio navTi, saaviacio zeTebi 

da sxva, romelTac sarkinigzo terminologiiT uwodeben 

`naTels~, e.w. Sav navTobproduqtebTan SedarebiT, rogoricaa 
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daumuSavebeli navTobi, mazuTi da sxva, moiTxovs transportirebis 

gansakuTrebul pirobebs. magaliTad, nebismieri seriis benzins 

rkinigzis cisternebSi Casxmis dros Tu Seeria umniSvnelo 

raodenobis `Savi~ navTobproduqtis narCeni, misi xarisxi mkveTrad 

ecema. zustad am mizniT navTobis Casxma-Camosxmis punqtebSi 

ewyoba sarecx-gasaorTqli mowyobilobebi, romelTa saSualebiTac 

xdeba vagonTa garecxva (95-iani cxeli wylis WavliT, romlis 

wnevac 4-5 atmosferoa; zogjer sarecxi saSualebebis daxmarebiTac) 

da gamomSraleba (cxeli orTqlis WavliT 4-5 atmosfero wnevis 

pirobebSi) [9]. bunebrivia, rom zemoT moyvanili procedurebis 

ganxorcieleba milgamtar transportze SeuZlebelia. 

garda aRniSnulisa, sarkinigzo transports aqvs kidev 

bevri upiratesoba milgamtarTan SedarebiT; upiratesoba 

gamoixateba mis Semdeg maxasiaTeblebsa da TvisebebSi: 

milgamgarisagan gansxvavebiT rkinigzis qseli ganTavsebulia 

mWidrod da nebismier situaciaSi xelmisawvdom raionSi; 

SedarebiT maRalia rkinigzis saeqspluatacio saimedoba (1 

gadazidul tona tvirTze mosuli avariul SemTxvevaTa ricxvi), 

maRalia regulirebadobis (manevrulobis) done; igi warmoadgens 

transportis universalur saxeobas – masze ar moqmedebs arc 

wlis dro, arc dReRamis periodi da arc amindis pirobebi. 

rkinigzis transportiT SesaZlebelia ganxorcieldes rogorc  

navTobis, aseve navTobproduqtebis masobrivi gadazidva saWiro 

adgilze, rac amyarebs mis poziciebs milgamtar transportTan 

SedarebiT, xolo blanti navTobproduqtebis masobrivi gadazidva 

(navTobbitumi, gudroni, Txevadi asfalti da sxv.), mxolod 

sarkinigzo transportiTaa SesaZlebeli. satransporto logistikis 

principebze dayrdnobiT, sarkinigzo transportma SesaZlebelia 

mkveTrad Seamciros produqciis TviTRirebuleba navTobisa da  

navTobproduqtebis gadazidvisas. 

unda aRiniSnos, rom miuxedavad milgamtari transportis 

upiratesobisa teqnikur-ekonomikuri TvalsazrisiT, aris situaciebi 

(politikuri, ekonomikuri, geografiuli, geopolitikuri), romlis 
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gaTvaliswinebiTac sarkinigzo gadazidvebis (aseve Sereuli 

gadazidvebisa sarkinigzo transportis monawileobiT) ganxorcie-

leba gacilebiT momgebiania, vidre milgamtari transportisa. 

saqarTvelos teritoriaze navTobisa da navTobproduqtebis 

gadazidva xorcieldeba satranzito gadazidvebis rangSi. TiTon 

qveynis daniSnulebiT misi wili umniSvneloa satranzito 

gadazidvebis moculobasTan SedarebiT. saqarTvelos rkinigzis 

mTlian satvirTo gadazidvebSi navTobproduqtebis wili 

daaxloebiT 60%-ia. nax. 3-ze naCvenebia saqarTvelos rkinigzaze 

2005-09 wlebSi gadaziduli tvirTebis cvalebadobis dinamika, maT 

Soris navTobisa da navTobproduqtebisa. rogorc naxazidan Cans, 

sxenebul periodSi gadaziduli tvirTebis maqsimalurma 

raodenobam Seadgina 22,6 mln.t _ 2006 wels. amave wels Sesabamisad 

maRali (maqsimaluri) iyo gadaziduli navTobisa da 

navTobproduqtebis maCvenebeli – 13,53 mln.t (60,1% mTlian 

tvirTnakadSi), xolo Semdeg wlebSi maTi moculobaa klebulobs 

da 2009 wlisaTvis igio gaCerebulia 9,73 mln.t-is niSnulze. 

mTavari mizezi (magram ara erTaderTi) saqarTvelos 

rkinigziT gadasazidi navTobproduqtebis moculobis klebisa 

aris 2005 wels baqo-Tbilisi-jeihanis milgamtaris eqspluataciaSi 

Sesvla. unda aRiniSnos, rom azerbaijanSi mopovebuli, 

saqarTvelos rkinigziT gadasazidi daumuSavebeli navTobis 

daaxloebiT 75-80% am milgamtariT gadaizideba; ise, rom 

konkurencia sarkinigzo da milgamtar transports Soris 

saqarTvelos monakveTze sagrZnobia. 

miuxedavad aRniSnulisa, saqarTvelos rkinigziT gadasazidi 

tvirTebis mTlian moculobaSi navTobisa da navTobproduqtebis 

(navTobtvirTebis) saSualo procenti meryeobs 57-60-is farglebSi. 

es garemoeba miuTiTebs imaze, rom dReisaTvis saqarTvelos 

sarkinigzo gadazidvebSi navTobtvirTebis gadazidvas TiTqmis 

dominanturi pozicia uWiravs saerTo tvirTnakadSi 

amrigad, SeiZleba aRiniSnos, rom saqarTvelos rkinigziT 

gadaziduli navTobtvirTebis raodenoba dReisaTvis meryeobs 10 
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mln.t-is farglebSi. miuxedavad alternatiuli, axali 

satransporto xazis eqspluataciaSi Sesvlisa, saqarTvelos 

sarkinigzo transportis konkurentunarianobis amaRlebis 

SemTxvevaSi, ris safuZvelsac up. yovlisa warmoadgens 

satransporto rgolis, `rkinigza-portis~ muSaobis intensifikacia 

Tanamedrove, uaxlesi meTodebiT da teqnologiebiT, udavoa, rom 

gadasazidi navTobisa da navTobproduqtebis moculoba kvlav 

gaizrdeba. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3. navTobisa da navTobproduqtebis gadazidvebis dinamika 
saqarTvelos rkinigzaze bolo periodSi1. 

          1 – gadaziduli tvirTis mTliani moculoba; 2 – navTobi 
          da navTobproduqtebi; 3 – mSrali tvirTebi. 

 

                                                 
1 wyaro: http://its/Geonalpark/gc 39.aspx  
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1.3. gadamtvirTi kompleqsi, rogorc 
logistikuri sistema 

 

unda aRiniSnos, rom bolo aTwleulebSi gansakuTrebiT 

gaizarda sazRvao gadazidvebSi e.w. generaluri tvirTebisa 

(qvanaxSiri, sxvadasxva saxis madneuli, xe-tye, inertuli da 

mineraluri samSeneblo masalebi da sxv.) da navTobtvirTebis 

wili. Txevadi tvirTebis gadazidviTi (gadatvirTvis) procesis 

optimizacia SesaZlebelia mxolod teqnologiuri procesebis 

srulyofiTa da saWiro tevadobebis SesabamisobiT gadamzidi 

moZravi Semadgenlobis (vagoni, gemi) moculobasTan. 

gaumjobesebuli teqnologiuri procesebis udidesi wili 

gadatvirTvis punqtebze anu satvirTo terminalebze modis. 

dReisaTvis, rogorc zemoT iTqva, Cveni qveynis 

pirobebisaTvis gadasazidi tvirTebis absoluturi umravlesoba 

satranzitoa. adgilobrivi tvirTebis damuSavebis teqnologiebi-

sagan gansxvavebiT, satranzito tvirTebi moiTxovs gacilebiT 

met operaciebs, gamowveuls gadatvirTvis aucileblobiT erTi 

saxis transportidan meoreSi. aRniSnuli procesis srulyofa da 

optimizacia Tanamedrove pirobebSi warmoudgenelia satransporto-

logistikuri sistemis gareSe; am sistemis qveS igulisxmeba 

konkretuli poligonis (qveyana, regioni, raioni) satransporto 

(saqonelgamtari) qselis elementebis erToblioba, romelic 

Sedgeba urTierTdakavSirebuli da urTierTmoqmedi satransporto-

logistikuri obieqtebisa da teqnikuri saSualebebisagan. maTi 

racionaluri urTierTqmedeba materialuri, safinanso da 

sainformacio nakadebis integraciiT, uzrunvelyofs mTliani 

satransporto-sasawyobo sistemis stabilur funqcionirebas. 

unda aRiniSnos, rom satransporto-sasawyobo sistemaSi 

wamyvani adgili uWiravs sasawyobo (gadamtvirTi) kompleqsebis 

muSaobis teqnologias. faqtiurad sasawyobo kompleqsebi 

satranzito tvirTebisaTvis warmoadgens gadazidviTi procesis 

damaboloebel etaps, romlis gamarTul muSaobazec 
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damokidebulia tvirTebis gadatvirTvis tempi erTi saxis 

transportidan meoreSi. amitom mniSvnelovania gadatvirTvis 

kompleqsis stabiluri da saimedo muSaoba, rogorc Sereul 

gadazidvebSi arsebuli umniSvnelovanesi rgolisa. 

gadatvirTvis kompleqsis funqcionireba mocemul etapze 

eyrdnoba strategiuli, teqnikuri da operatiul-teqnologiuri 

amocanebis gadaWras. aRniSnuli amocanebi, miuxedavad maTi 

gansxvavebuli xasiaTisa, dayofilia or jgufad – sistemuri da 

parametruli. amocanaTa pirvel jgufs, anu sistemurs, SeiZleba 

mivakuTvnoT: 

 modelebi, romlebic aRweren satvirTo sadguris teqnologiuri 

zonebis erTobliobas, anu satvirTo frontebsa da sasawyobo 

terminalebs; 

 modelebi, romlebic axasiaTeben teqnologiurad mosazRvre 

zonebis urTierTqmedebis procesebs; 

 amocanebi erTiani dagegmvisa da regulirebis Sesaxeb 

gadatvirTvis kompleqsis funqcionirebisas, sxvadasxva saxis 

transportis urTierTqmedebis dros; 

 satransporto tarifis (saxelSekrulebo fasebis) optimaluri 

variantis SerCeva gadatvirTvis kompleqsis mogebisa da 

warmoebis moculobisagan damokidebulebiT.  

parametruli amocanebis amoxsnis mizania gadamtvirTi 

kompleqsebis calkeuli teqnologiuri zonebis optimaluri 

funqcionireba am kompleqsis teqnologiuri procesebis 

Camoyalibebis dros. parametrul amocanebs SeiZleba mivakuTvnoT: 

 satransporto momsaxurebis donis gansazRvra da sawarmoo 

situaciebis (determinirebuli, stoqastikuri) SesaZlo 

raodenobebis prognozireba; 

 satransporto momsaxurebis maRali xarisxi da konkurent-

unarianobis maRali done; sawarmoo xarjebis, saeqspluatacio 

Statis, sawvavisa da eleqtroenergiis xarjebis, satransporto 

saSualebebis mocdenis droebis Semcireba; saeqspluatacio 
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saimedoobis donisa da ZiriTadi fondebis gamoyenebis 

koeficientis gazrda; 

 strategiuli marTva (dagegmva) – sasawyobo kompleqsebis 

daproeqtebis, rekonstruqciisa da modernizaciisas; 

racionaluri marketinguli politikis SemuSaveba; 

 eqspluataciis procesSi gadatvirTvis mimdinareobis 

optimaluri regulireba, Seqmnili situaciidan gamomdinare; 

 marTvis procesSi optimaluri gadawyvetilebebis miReba da 

misi realizacia. 

gadamtvirTi kompleqsi dRevandel pirobebSi warmoadgens 

msxvil sawarmoo erTeuls, romlis stabiluri funqcioni-

rebisaTvis garda teqnikuri da teqnologiuri aRWurvilobisa, 

aucilebelia srulfasovani, Tanamedrove uaxles teqnologiebze 

dafuZnebuli sainformacio uzrunvelyofa. konkretulad, _ 

informacia perspeqtiul tvirTnakadebze, satransporto 

infrastruqturaze (rogorc Siga moxmarebis, aseve magistralur 

transportze), saterminalo-sasawyobo meurneobaze, gadamzid 

organizaciebze da am saqmiT dakavebul iuridiul pirebze da 

sxv. sainformacio uzrunvelyofa saSualebas iZleva gadatvirTvis 

procesi ganxorcieldes nakadurad, zustad droSi, satransporto 

produqciis momxmarebelTa interesebis maqsimaluri dacviT. 

garda aRniSnulisa, gadamtvirTi kompleqsebis stabiluri 

funqcionirebis aucilebel pirobas warmoadgens konkurent-

unarianobis maRali done. Tu gadamtvirTi kompleqsi mogvevlina 

Semaferxebel rgolad Sereul gadazidvebSi, udavoa, rom masze 

eqspluataciis moTxovnebi daqveiTdeba, anu moinaxeba 

tvirTnakadebis aTvisebis sxva, alternatiuli gzebi. 

unda aRiniSnos, rom gadamtvirTi kompleqsebis 

saeqspluatacio saimedoobisa da stabiluri muSaobisaTvis 

saWiro zemoTmoyvanili pirobebi da moTxovnebi srulad 

Seesabameba Tanamedrove satransporto logistikis principebs. 

aRniSnulidan gamomdinare udavoa, rom Tanamedrove gadamtvirTi 

kompleqsebi unda ganvixiloT, rogorc logistikuri sistema. 
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1.4. rkinigzis poligonebze tvirTebis intensiuri gadazidvis 
    samecniero-kvleviTi samuSaoebisa da sazRvao portebSi 
    logistikuri strategiebis formirebis mimoxilva 
 

sarkinigzo transportis gadazidviTi procesis cneba 

Camoyalibda rkinigzebis daarsebisTanave. gadazidvebis 

organizaciis sistemuri warmarTva yovelwliurad mzardi 

tvirTnakadebis asaTviseblad, moqmedebis diapazonis gafarToeba, 

imTaviTve gaxda rkinigzebis eqspluataciis umTavresi amocana. 

rkinigzis transportis funqcionirebis rezultaturi produqcia 

– es aris gadayvanili mgzavrebisa da gadaziduli tvirTebis 

raodenoba. rkinigzis mravaldargovani sistemis moRvaweoba 

warsulSic, awymoSic da momavalSic, mimarTuli iyo aris da 

iqneba am ori parametris maqsimaluri realizebisaken. sarkinigzo 

transportis funqcionirebis mTel periodSi maTi ganviTarebis 

paralelurad mimdinareobda samecniero-kvleviTi samuSaoebi 

aRniSnuli problemis warmatebiT gadasaWrelad, Tanac es 

samuSaoebi yovelTvis sruldeboda kompleqsurad anu amocanis 

gadaWris aucilebeli kriteriumebi ganixileboda gadazidviT 

procesSi CarTul yvela obieqtisaTvis (gadasarbeni, sadguri, 

depo, distancia da sxv.). gadayvanili mgzavrebisa da gadaziduli 

tvirTebis raodenoba saboloo jamSi ukavSirdeboda moZraobaSi 

myof matareblebis raodenobas. rkinigzis daarsebidan sul 

ociode wlis ganmavlobaSi Camoyalibda cneba rkinigzebis 

gamtar- da gadazidvisunarianobis Sesaxeb, romelTac Tanamedrove 

pirobebSi rkinigzis simZlavres uwodeben. 

unda aRiniSnos, rom rkinigzis simZlavresTan dakavSirebuli 

kvleviTi samuSaoebis struqtura pirdapir kavSirSi iyo 

rkinigzebis ganviTarebis calkeul mimarTulebebTan. Tu 

Tavdapirvel samecniero SromebSi ganxiluli iyo mxolod 

gadasarbenebisa da ubnebis funqcionirebis sxvadasxva aspeqtebi, 

mogvianebiT ukve dRis wesrigSi dadga sadgurebisa da im 

teqnikuri saSualebebis simZlavris gazrdis sakiTxebi, 

romlebzec uSualod iyo damokidebuli gadazidviTi procesi. 
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rkinigzis xazis gamtar- da gadazidvis unaris sakiTxebze 

muSaoba sagrZnoblad gaaqtiurda XIX saukunis damlevsa da XX 

saukunis dasawyisSi, xolo Semdeg 20-iani wlebis dasawyisidan 

meore msoflio omamde. arc meore msoflio omisa da mis Semdgom 

periodSi Senelebula aRniSnul sferoSi muSaoba. am droisaTvis 

didi yuradReba eqceoda rkinigzis gamtarobis unaris gazrdis 

sakiTxebTan erTad sadgurebisa da kvanZebis Sesabamis ganviTarebas. 

sarkinigzo transportis ganviTarebasTan erTad SesaZlebeli 

gaxda matarebelTa moZraobis organizaciis axali formebis 

SemoReba da gamoyeneba, paralelurad daixvewa da Camoyalibda 

sxvadasxva tipis sadgurTa sqemebi. 

rkinigzis gamtar- da gadazidvisunarianobis sakiTxebs did 

yuradRebas uTmobdnen sabWoTa periodis Zveli Taobis 

Rvawlmosili mecnieri rkinigzelebi i.i. vasilievi, v.a. nikitini, 

s.p. buzanovi, i.g. tixomirovi da sxvebi. sadgurebisa da kvanZebis 

ganviTarebaSi didi wvlili Seitanes amave Taobis mecnierebma – 

v.n. obrazcovma, c.v. zemblinovma, p.v. bartenevma, k.i. skalovma, a.m. 

dolaberiZem, v.m. gurgeniZem da sxvebma. 

gansakuTrebiT aRsaniSnavia mecnieruli wvlili da TavianTi 

Rvawli sarkinigzo mecnierebis ganviTarebaSi XX saukunis meore 

naxevris cnobili mecnierebisa, rogorebic iyvnen f.p. koCnevi, v.m. 

akuliniCevi, a.m. makaroCkini, i.b. sotnikovi, v.v. povoroJenko, a.a. 

smexovi, i.e. savCenko, n.k. sologubi, n.v. pravdini, l.v. abulaZe da 

sxvebi. dResac aqtiur samecniero moRvaweobas ewevian am Taobis 

mecnierebi: v.a. kudriavcevi, a.v. bikadorovi, e.a. sotnikovi, e.v. 

arxangelski da sxvebi. 

Tanamedrove pirobebSi yuradsaRebi da gasaTvaliswinebelia 

Sromebi am sferoSi moRvawe mecnierebisa: a.p. baturini, i.n. 

Sapkini, p.z. qenqaZe, s.v. miloslavskaia, v.m. nikolaSini, g.S. Telia, 

p.v. kurenkovi da sxvebi. 

jer kidev 1941 wels i.i. vasilievma daazusta erTliandagiani 

rkinigzis racionaluri Sevsebis koeficientis mniSvneloba 

gadaziduli tvirTebis TviTRirebulebis mixedviT [10]. mogvianebiT 



39 

gamoqveynda m.b. maqsimoviCis naSromebi [11, 12] erTliandagiani 

rkinigzis simZlavris gazrdis Sesaxeb. XIX saukunis 50-iani 

wlebis dasawyisSi rkinigzis simZlavresTan dakavSirebuli 

sakiTxebis kvleva erT-erTi umniSvnelovanesi mimarTuleba gaxda 

sarkinigzo mecnierebaSi. amocanis mravalferovnebisa da 

mniSvnelobis gamo am problemas mieZRvna mravali Sroma da 

gamokvleva. uSualod rkinigzis xazis (mimarTuleba, magistrali, 

ubani, gadasarbeni) simZlavresTan dakavSirebuli sakiTxebi 

ganxilulia [13-17] SromebSi. unda aRiniSnos, rom wina periodis 

Sromebisagan gansxvavebiT aRniSnul SromebSi gamoikveTa 

problematuri sakiTxebis kvlevis sxvadasxva mimarTuleba. es 

garemoeba aixsneba imiT, rom gasuli saukunis 50-iani wlebis 

miwuruls ukve sakmaod maRal doneze iyo ganviTarebuli 

gamoTvliTi teqnikis gamoyeneba rkinigzis saeqspluatacio 

amocanebis gadawyvetaSi da daSvebuli iyo precedentebi 

maTematikur aparatze dayrdnobiT (maTematikis calkeuli 

dargebis gamoyenebiT) konkretuli amocanebis gadaWrisa [14, 16]. 

rkinigzis sadgurebis gamtar- da gadazidvisunarianobis 

problemebs mieZRvna mravali Sroma [18-21], maT Soris etapobrivi 

ganviTarebisa da albaTobis Teoriis meTodebis gamoyenebiT [18, 21]. 

unda aRiniSnos, rom sabWoTa socialisturi respublikebis 

kavSiris (ssrk) daarsebis momentidan (1923 w) moyolebuli, 

saerTaSoriso (savaWro) urTierTobebi am qveyanasa da danarCen 

samyaros Soris faqtiurad ar arsebobda (ramdenime umniSvnelo 

gamonaklisis garda). qveyana moqceuli iyo TiTqmis srul 

izolaciaSi. meore msoflio omis damTavrebisa da socialisturi 

banakis Camoyalibebis Semdeg, safuZveli daedo sagareo 

urTierTobebis, maT Soris sagareo vaWrobis ganviTarebas. ssrk 

ukve monawileobda mraval saerTaSoriso xelSekrulebasa da 

konvenciaSi. am periodSi, 50-iani wlebidan dawyebuli sul ufro 

aqtualuri gaxda sakiTxi sxvadasxva saxis transportis 

urTierTqmedebis teqnologiebis Sesaxeb, maT Soris wamyvani 

pozicia eWira sarkinigzo da sxva saxis (upiratesad sawylosno) 
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transportis urTierTqmedebas. sakiTxi aqtualuri iyo imdenad, 

ramdenadac ssrk warmoadgenda msoflios erT-erT umsxviles 

saxelmwifos, strategiuli nedleulis (maT Soris navTobisa) 

udidesi potencialiT da gadazidviTi procesi saerTaSoriso 

mimosvlaSi erTdoulad xorcieldeboda transportis sxvadasxva 

saxeobebiT. 

aRniSnulidan gamomdinare, 1950 wlidan dawyebuli, vidre 

ssrk-is daSlamde (1991 w), samecniero kvlevebi transportis  

sxvadasxva saxeobebis urTierTqmedebis Temaze, aseve Sereul 

gadazidvebSi monawile tvirTebis calkeuli saxeobebis 

gadazidvebis pirobebze, xorcieldeboda intensiurad [22-29]. am 

periodis SromebSi gaanalizebulia da gamokvleulia Txevadi 

tvirTebis gadazidvis pirobebi rogorc transportis calkeuli 

saxeobebiT, aseve Sereuli gadazidvebis dros (upiratesad 

sarkinigzo-sawylosno transportiT); dadgenilia Txevadi tvirTebis 

(navTobisa da navTobroduqtebis) sxvadasxva variantebis (upiratesad 

pirdapiri varianti) SemTxvevaSi sarkinigzo da saporto 

mowyobilobebis optimaluri teqnikuri da teqnologiuri parametrebi; 

moyvanilia sainformacio modelebis gamoyenebis SesaZlebloba 

transportis sxvadasxva saxeobebis urTierTqmedebisas. 

aRniSnuli mimarTulebiT samecniero muSaoba ar Sewyvetila 

arc ssrk-is daSlis Semdeg. axlad Seqmnili suverenuli qveynebis 

(postsabWouri qveynebi) erovnulma interesebma ufro aqtualuri 

gaxada xsenebuli problematuri sakiTxebi [30-35]. unda aRiniSnos, 

rom ssrk-is daSlis Semdeg gadanawilda satransporto bazari, 

Seiqmna axali satvirTo mimarTulebebi, axali moTxovnebi 

waeyeneba gadazidviT process da maT Soris Sereul gadazidvebs. 

yovelive zemoT Tqmulma Sesabamisi asaxva hpova am periodSi 

Seqmnil SromebSi. 

saerTaSoriso doneze integraciulma procesebma intensiurad  

daiwyo ganviTareba XX saukunis bolo aTwleulebSi. dReisaTvis 

Tanamedrove msoflioSi es procesebi intensiurad viTardeba 

erovnuli meurneobis yvela dargSi, gamonakliss arc transporti 
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warmoadgens. mocemul etapze transportis sferoSi materialuri 

da sainformacio nakadebis gadaadgilebis dagegmvasa da 

organizacias, sawarmoebis, dargis da ufro farTo masStabiT 

regionalur da saerTaSoriso sazRvrebSi, axasiaTeben cnebiT – 

logistika. 

logistikis roli Tanamedrove satransporto gadazidvebSi 

mniSvnelovania. logistikuri jaWvebiT materialuri nakadebis 

transportireba xorcieldeba 2-2,5-jer nakleb droSi, vidre 

Cveulebriv pirobebSi. logistikur sistemebSi CarTuli 

tvirTnakadebis transportirebisas sasazRvro sadgurebis sabaJo 

da sakontrolo gamSveb punqtebSi sxvadasxva formalobebisa da 

teqnologiuri procedurebis likvidaciiT miRebuli ekonomia 

miliardebSi izomeba [36]. 

unda aRiniSnos, rom sabWoTa periodSi bevri mowinave 

teqnologia Seiqmna logistikis debulebebze dayrdnobiT, magram 

termini `logistika~ arsad ar iyo gamoyenebuli. miuxedavad amisa, 

logistikis principebiT upiratesad gamoiyeneboda Sereul 

satransporto gadazidvebSi, ZiriTadad sarkinigzo da sawylosno 

transportis urTierTqmedebisas, anu samdinaro da sazRvao 

portebSi. satransporto logistikis ZiriTadi mizani iyo 

portebSi gemebis daCqarebuli damuSaveba anu datvirTva-

gadmotvirTvis (gadatvirTvis) operaciebze dadgenili (normatiuli)  

teqnologiuri droebis Semcireba. 

omis Semdgom periodSi, vidre 1960 wlamde aRniSnul 

problemebze muSaobdnen cnobili mecnierebi da specialistebi: v. 

zvonkovi, a. komarovi, i. langurovi, v. osipovi, v. povoroJenko da 

sxvebi [37-42]. gansakuTrebiT aRsaniSnabia v. zvonkovis Sromebi 

satransporto kvanZebSi terminaluri momsaxurebisa da 

gadatvirTvis punqtebis ganviTarebisa da optimizaciis Teoriis 

kuTxiT. 

1960-90 wlebSi satvirTo terminalebis muSaobis organizaciisa 

da ganviTarebis sakiTxebs mieZRvna mravali samecniero naSromi 

da gamokvleva, maT Soris yuradsaRebia Semdegi avtorebis 
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Sromebi: a. krutixi, a. savini, k. tali, k. skalovi, o, malikovi da 

sxvebi [43-48]. unda aRiniSnos, rom am periodSi satvirTo 

terminalebis eqspluataciaSi mTavari problema iyo sxvadasxva 

saxis transportis funqcionireba uwyveti dagegmvisa da 

regulirebis principebiT, romelTa realizebac xorcieldeboda 

portisa da portiswina sadguris urTierTSeTanxmebuli muSaobis 

grafikebSi. cxadia, rom gegmiuri ekonomikis pirobebSi sazRvao 

portebSi dasamuSavebeli tvirTebisadmi logidtikuri midgoma 

ver poulobda saTanado asaxvas praqtikaSi, radganac transportis 

calkeuli saxeobebis urTierTqmedeba emyareboda administraciul 

meTodebs. 

dReisaTvis mkeTradaa Secvlili satransporto sistemis 

muSaobis ZiriTadi amocanebi, gansakuTrebiT gadazidvebis 

organizacia da marTva. tvirTis gadazidva – es procesi aRar 

aris mxolod tvirTis transportireba misi warmoebis adgilidan 

daniSnulebis (moxmarebis) adgilamde, rogorc ganixileboda 

Zveli stereotipebis mixedviT. dReisaTvis es aris  klientis 

(tvirTmflobelis, gadamzidis) kompleqsuri satransporto 

momsaxureba orientirebuli minimalur danaxarjebze (satransporto 

bazarze mwvave konkurenciis pirobebSi), ris Sedegadac diddeba 

gadazidvebis moculobebi da mogeba satransporto-logistikuri 

procesis TiToeuli monawilisaTvis. am kuTxiT interess 

warmoadgens s. rezeris, l. vetrenkos, n. gromovis Sromebi [49-51], 

romlebSic xazgasmulia logistikur-sameurneo sawarmoo-savaWro-

satransporto kompleqsebis Seqmnis aucileblobis Sesaxeb, 

portebis bazaze. aRniSnul SromebSi dasabuTebulia am 

kompleqsebis arsebobis aucilebloba, magram ar aris ganxiluli 

portebSi saporto elementebis racionaluri ganlageba, romlebic 

mniSvnelovan gavlenas axdens satransporto momsaxurebis 

teqnologiebsa da xarisxze (logistikuri momsaxurebis Semadgeneli 

nawili). satransporto momsaxurebis xarisxis qveS igulisxmeba 

satransporto momsaxurebis sistemaTa erToblioba, romelic 

axasiaTebs misi funqcionirebis gansazRvrul aspeqtebs (produqciis 
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Seqmnis momentidan misi daniSnulebiT gamoyenebis momentamde). 

logistikuri saporto momsaxurebis xarisxisa da efeqturobis 

sakiTxebi gamoikveTa l. mirotinis, e. limonovis, p. kurenkovis 

SromebSi [52-54], magram maTSi asaxulia mxolod logistikuri 

saporto momsaxurebis calkeuli elementebi, romlebic 

ZiriTadad ukavSirdebian sarkinigzo mdgenels. 

Sereul gadazidvebSi tvirTebis mizidvis logistikuri 

satransporto-teqnologiuri sqemebis Seqmnis Teoriuli safuZvlebi 

gadmocemulia t. prokofievas, o. lopatkinis, p. kurenkovisa da 

sxvaTa SromebSi [55-57]. amJamad satransporto logistika wyvets 

gasaRebis qselis modelirebis rTul sakiTxebs, romlebic 

moicavs samrewvelo sawarmoebs, logistikuri ganawilebis 

centrebs, regionalur satransporto centrebsa da Siga sakvanZo 

komunikaciebis sistemas. 

mniSvnelovania qarTvel mecnierTa Rvawli logistikis 

ganviTarebis kuTxiT. [58-62] naSromebSi detaluradaa gaanalizebuli 

satransporto logistikis miznebi da amocanebi, Tanamedrove 

satransporto teqnologiuri sistemebi, saerTaSoriso 

satransporto logistikis problematuri sakiTxebi da marTvis 

principebi; logistikis kavSiri Tanamedrove satransporto 

politikasTan; satransporto logistikis samarTlebrivi 

safuZvlebi da sxv. 

amrigad, rogorc Catarebulma analizmma gviCvena, dReisaTvis 

rkinigzis qselze gadazidviTi procesis ganviTarebis mravali 

variantia aprobirebuli. amasTan, aRsaniSnavia is garemoeba, rom 

gadazidviTi procesis ganviTarebis konkretuli mimarTuleba 

saboloo jamSi iwvevs tvirTnakadebis daCqarebul da meti 

raodenobiT gadazidvas, xSirad transportis ramdenime saxeobis 

urTierTqmedebis pirobebSi, rac saboloo jamSi dadebiTad 

aisaxeba gadazidviTi procesis mTliani ciklis saboloo 

rezultatze. 
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2. შედეგები და მათი განსჯა 
 

 2.1. saqarTvelos sarkinigzo-sazRvao kompleqsebis muSaobis 
     analizi da navTobisa da navTobproduqtebis  
     transportirebisa da gadatvirTvis saSualebebis  
     teqnikuri da saeqspluatacio daxasiaTeba 
 

2.1.1. zogadi mdgomareoba 

 
dReisaTvis saqarTvelos teritoriaze funqcionirebs baTumis, 

foTis, sufsis, yulevisa da soxumis sarkinigzo-sazRvao 

kompleqsebi. aqedan, soxumis sazRvao porti mxolod formalurad 

iTvleba saqarTvelos SemadgenlobaSi (de-iure), afxazeTSi 

arsebuli separatistuli reJimis gamo. 

Sereul gadazidvebSi monawile tvirTebis gadamuSavebis 

mTliani moculoba ZiriTadad baTumisa da foTis kompleqsebis 

meSveobiT xorcieldeba. jerjerobiT sufsisa da yulevis 

gadatvirTvis punqtebs ver vuwodebT sarkinigzo-sazRvao 

kompleqss. sufsasTan mimarTebaSi aRniSnulis mizezia is, rom 

navTobtvirTebis transportirebaSi rkinigzis roli umniSvneloa 

da sufsis porti mSeneblobis procesSia, xolo yulevis 

SemTxvevaSi sarkinigzo komunikaciebi mxolod viTardeba. 

Sesabamisi proporciiT ganviTarebulia saTanado infrastruqtura 

am kompleqsebSi. aRniSnulTan erTad maT muSaobaSi 

gasaTvaliswinebelia gadasamuSavebeli tvirTebis specializacia 

da moculoba. magaliTad, baTumis portis mTlian tvirTnakadSi 

gadasamuSavebeli Txevadi tvirTebis xvedriTi wili Seadgens 80-

82%-s, foTis portSi es sidide tolia daaxloebiT 15%-isa, 

sufsisa da yulevis gadatvirTis punqtebSi am etapze xorcieldeba 

mxolod navTobtvirTebis damuSaveba; aseve gansxvavebulia 

satranzito, saeqsporto da saimporto tvirTebis gadamuSavebis 

dinamika, rac Tavis mxriv Txoulobs sarkinigzo-sazRvao 

kompleqsebis qvesistemebis specializacias teqnikuri da 

teqnologiuri TvalsazrisiT; magaliTad, foTis portSi 

saeqsporto tvirTebis (sazRvao transportze gadasatvirTi 
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tvirTebi) gadamuSavebis saSualo procenti Seadgens 40-45%-s, 

roca es maCvenebeli baTumis portSi 55-60%-ia; sazRvao 

transportidan Semosuli tvirTebis gadamuSavebis TvalsazrisiT 

(saimporto tvirTebi), foTis portSi gadamuSavdeba tvirTebis 

mTliani moculobis daaxloebiT 60%, roca es sidide baTumis 

portSi Seadgens 40%-s da a.S. 

saporto kompleqsebis saWiro simZlavris dadgenaSi erT-

erT mniSvnelovan rols TamaSobs gadasamuSavebeli tvirTebis 

saxeobebi (mSral da Txevad tvirTebze cal-calke) da saborne 

gadasasvlelebis funqcionireba; sadgurisa da portis 

racionaluri sqemebis CamoyalibebaSi am faqtorebs mniSvnelovani 

adgili uWiravT. garda aRniSnuli garemoebebisa, saqarTvelos 

saporto sadgurebis muSaobis optimaluri reJimebis dadgenis 

kvlevaSi kidev bevri faqtori da kriteriumia gasaTvaliswinebeli, 

rac xels Seuwyobs saWiro parametrebis gansazRvrasa da 

saboloo jamSi sarkinigzo sazRvao kompleqsebis muSaobis 

optimaluri reJimebis dadgenas. 

 

    2.1.2. saqarTvelos sarkinigzo-sazRvao kompleqsebis 
muSaobis analizi 

 
    2.1.2.1. baTumis sarkinigzo-sazRvao kompleqsis  

teqnikuri da saeqspluatacio daxasiaTeba 
 

baTumis sarkinigzo-sazRvao kompleqsi warmoadgens nagebobaTa 

rTul kompleqss, aRWurvils saliandago ganviTarebiTa da 

gankuTvnils matarebelTa miRebis, gagzavnis, ganformirebis, 

formirebis, datvirTvis, gadmotvirTvisa da gadatvirTvis 

operaciebis sawarmoeblad. baTumis sarkinigzo-sazRvao kompleqsis 

sqema naCvenebia nax. 4-ze. rogorc naxazidan Cans, misi teqnikuri 

aRWurvilobis mTavar obieqts warmoadgens mimReb-gamgzavni da 

damxarisxebeli parkebi, gamwevi (ganformireba-formirebis) Cixebi. 

aqvea salokomotivo da savagono meurneobebi, satvirTo ezo da 

sakonteinero moedani. rkinigzis misasvleli liandagebi gafantulia 
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rogorc sadguris, aseve qalaqis teritoriaze (sxvadasxva saxis 

SezRuduli pasuxismgeblobis sawarmoebi, navTobbaza, 

navTobgadasamuSavebeli qarxana, bunebrivi gazis terminali da 

sxv.). da bolos, rkinigzis sadguri liandagebiT dakavSirebulia 

saporto meurneobasTan.  

dasamuSaveblad mosuli matarebeli miiReba mimReb-gamgzavn 

parkSi (1); miRebis Semdeg mas aexsneba salokomotivo da savleli 

liandagiT miewodeba lokomotivi depos (3). amis Semdeg 

Semadgenlobas ganformirebis samanevro lokomotivi gaitans 

gamwev Cixze (9) da gaaformirebs damxarisxebel parkSi (2) 

daniSnulebis mixedviT. ganformirebis Semdeg formirebis samanevro 

lokomotivi Caebmeba ganformirebul Semadgenlobas da formirebis 

Cixis meSveobiT (11) an mis gareSe, daiwyebs vagonebis miwodebas 

daniSnulebis liandagebSi da maT Soris saporto liandagebSic. 

igivenairad xdeba vagonebis gamotana saporto da sadguris 

misasvleli liandagebidan; am funqcias asrulebs formirebis 

lokomotivi, romelic gamotanil vagonebs miawodebs damxarisxebel 

parkSi an saWiroebis SemTxvevaSi (imisagan damokidebulebiT, rom 

minimaluri iyos mocdenebi) mimReb-gamgzavn parkSi. ganformirebis 

lokomotivi miRebul Semadgenlobas gaitans ganformirebis 

gamwev Cixze da daiwyebs mis daSlas ukve gasagzavni marSrutebis 

mixedviT. damxarisxebeli parkis liandagebSi dajgufebis Semdeg, 

formirebis raionis lokomotivi Cautarebs konkretul liandagSi 

gasagzavnad gamzadil Semadgenlobas formirebas, risi damTavrebis 

Semdegac Semadgenlobas gadaayenebs sadguris mimReb-gamgzavn 

parkSi (zogjer matareblis gagzavna SesaZlebelia 

damxarisxebeli parkidanac). am proceduris Semdeg xdeba 

Semadgenlobis teqnikuri da komerciuli daTvaliereba 

teqnologiiT dadgenil droSi da mxolod amis Semdeg Caebmeba 

Semadgenlobas salokomotivo depodan gamosuli samatareblo 

lokomotivi   da   muxruWebis   gasinjvis   Semdeg  matarebeli  

gaigzavneba sadguridan daniSnulebis mixedviT. 

unda aRiniSnos, rom baTumis sarkinigzo-sazRvao kompleqsis  
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wliuri gadamuSavebisunarianoba dReisaTvis Seadgens daaxloebiT 

10 mln.t. aqedan udidesi wili (Txevadi) navTobtvirTebia 

(8mln.t=85%). 10 mln.n. tvirTis transportirebisaTvis saWiro 

gemebis raodenobam weliwadSi saSualod Seadgina 762 gemi, 

aqedan tankerebis raodenoba 310-is tolia. 

aRsaniSnavia baTumis saborne gadasasvleliT gadaziduli 

tvirTebis moculoba saerTo tvirTnakadSi. ZiriTadad transportis 

am saxeobiT gadaizideba satvirTo da samgzavro avtomobilebi, 

vagonebi da konteinerebi. bolo 20 wlis analizis mixedviT 

baTumis sarkinigzo-sazRvao kompleqsSi saborne gadasasvleliT 

gadaizida weliwadSi saSualod: satvirTo avtomobili – 390-400 

cali, samgzavro avtomobili (msubuqi, avtobusi da mikroavtobusi) 

290-300 cali, vagonebi 500 da konteineri – 90-100; gadayvanili 

mgzavrebis raodenobam Seadgina 800 mgzavri. 

 

2.1.2.2. foTis sarkinigzo-sazRvao kompleqsis 
     teqnikuri da saeqspluatacio daxasiaTeba 

 

foTis sarkinigzo-sazRvao kompleqsi axdens saqarTveloSi 

ganxorcielebuli Sereuli gadazidvebis 65-70%-is realizebas. 

foTi ZvelTaganvea miCneuli saqarTvelos sazRvao karibWed. 

foTis saporto sadguris rekonstruqcia XX saukunis 

miwurulisaTvis eWvs ar iwvevda. sadguris saliandago ganviTareba, 

samanevro mowyobilobebi da misasvleli liandagebi, XX saukunis 

bolos TiTqmis srul SeusabamobaSi aRmoCnda wayenebul 

moTxovnebTan. saqme imaSia, rom Tavidan, weliwadSi 5 mln.t 

tvirTis gadamuSavebaze gaTvlil simZlavreebs, 120-130 wlis 

Semdeg uxdebaT 2-jer da 3-jer meti muSaobis Sesruleba. marTalia 

aRniSnuli muSaobis Sesasruleblad, wlebis ganmavlobaSi, 

etapobrivad, viTardeboda foTis sakinigzo-sazRvao kompleqsic, 

magram konkretulad, sasadguro meurneobis ganviTareba xdeboda 

Zalian SezRudul pirobebSi da xSir SemTxvevaSi misi simZlavreebi 

srulad ar Seesabameboda saporto simZlavreebis ganviTarebas. 
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sarkinigzo meurneobis ganviTarebis SemzRudveli faqtorebi 

cnobilia da masze aRar vamaxvilebT yuradRebas, vityviT mxolod, 

rom axali saporto kompleqsis ganviTareba yulevSi, misi mTeli 

datvirTviT eqspluataciaSi Sesvlis Semdeg, SesaZlebels gaxdis 

maqsimalurad ganitvirTos foTis porti. 

dReisaTvis uSualod foTis sarkinigzo-sazRvao kompleqsi 

yvelaze karg SemTxvevaSi uzrunvelyofs 15 mln.t tvirTis 

gadamuSavebas weliwadSi. foTis sarkinigzo-sazRvao kompleqsis 

principuli sqema naCvenebia nax. 5-ze. 

foTis sarkinigzo-sazRvao kompleqsis ZiriTad teqnikur 

aRWurvilobas warmoadgens mimReb-gamgzavni da damxarisxebeli 

parkebi (1;2), ganformirebisa da formirebis Cixebi (4;5), 

salokomotivo da savagono meurneobebi (6;7). mimReb-gamgzavni da 

damxarisxebeli parkebis gaswvriv ganlagebulia vagonebis 

momzadebis punqti (8). misi arsebobis aucilebloba ganpirobebulia 

imiT, rom aucilebelia datvirTvaze miwodebuli cisternebi 

pasuxobdnen wayenebul moTxovnebs, an daclis Semdeg cisternebi 

gamzadilni iyvnen axali datvirTvis gansaxorcieleblad. 

kompleqsSi navTobterminalebis raodenoba Seadgens sams. samive 

navTobterminali (10) moTavsebulia portis teritoriaze, xolo 

vagonebis momzadebis punqti da navTobbaza (9) – gacilebiT Sors, 

mopirdapire mxares. Tu navTobbazisa da vagonTa momzadebis 

punqtis ganlageba gverdigverd, aiolebs navTobbazaSi datvirTva-

gadmotvirTvis operaciebs, teqnologiurad arTulebs gamzadili 

vagonebis miwodebas portis teritoriaze, an portidan daclili 

vagonebis miwodebas vagonebis momzadebis punqtSi – mTavari 

liandagebis ramdenjerme gadakveTis aucileblobis, aranakaduri 

gadaadgilebis, rTuli manevrebis warmoebisa da mtruli 

marSrutebis warmoqmnis gamo. Tamamad SeiZleba iTqvas, rom 

vagonebis regulireba vagonebis momzadebis punqtsa da saporto 

liandagebs Soris iseTi problematuri sakiTxia, romelic iTxovs 

gadaWras ukeTesi pirobebis Seqmnis TvalsazrisiT, magram 

arsebuli  SemzRudveli  mizezebis gamo, qalaqis ganviTarebidan 
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gamomdinare, faqtiurad misi gadaWra teqnikuri TvalsazrisiT 

SeuZlebelia. Sansi imisa, rom gaumjobesdes xsenebuli procesi, 

arsebobs mxolod teqnologiuri da meTodologiuri bazis 

daxvewis SesaZleblobaSi. 

sadguris saliandago aRWurvilobaSi mravalia misasvleli 

liandagi, sxvadasxva firmisa da organizaciisaTvis. SedarebiT 

msxvil obieqtebs SeiZleba mivakuTvnoT wisqvilkombinati, 

sakonteinero terminali, saborne kompleqsi da hidromeqanizmebis 

qarxana. 

sadgur foTSi matarebelTa damuSavebis teqnologiuri 

procesi Semdegnairad xorcieldeba: matareblis miReba xdeba 

mimReb-gamgzavn parkSi (1), ris Semdegac samatareblo lokomotivi 

aexsneba Semadgenlobas da Seva salokomotivo depoSi (6). 

ganformirebis raionis samanevro lokomotivi daiwyebs matareblis 

ganformirebas ganformirebis Cixis meSveobiT (4). daniSnulebis 

mixedviT vagonebis miwodebas axorcielebs rogorc ganformirebis, 

aseve formirebis raionis lokomotivebi imisadamixedviT, Tu 

romel obieqtzea vagonebi misawodebeli (an gamosatani). portis 

liandagebSi miwodebis dros samanevro Semadgenlobis gadaadgileba  

xdeba formirebis lokomotivis meSveobiT vagonebiT win. 

Cixebidan da liandagebidan vagonebis gamotanas umravles 

SemTxvevaSi axdens formirebis lokomotivi; gamotanili vagonebi 

mas mihyavs damxarisxebel parkSi, sadac maTi ganformireba xdeba 

ganformirebis lokomotivis meSveobiT. ganformirebis damTavrebis 

Semdeg formirebis lokomotivi axdens matareblis formirebas, 

Tu amis saWiroeba aris, xolo winaaRmdeg SemTxvevaSi, 

ganformirebuli, gasagzavnad gamzadili Semadgenloba gamwevi 

Cixis (5) meSveobiT pirdapir gadahyavs mimReb-gamgzavn parkSi. 

teqnikuri da komerciuli daTvalierebis Semdeg salokomotivo 

depodan gamosuli samatareblo lokomotivi Caudgeba TavSi 

Semadgenlobas da muxruWebis gasinjvis Semdeg xdeba matareblis 

gagzavna sadguridan. 

unda aRiniSnos, rom bolo 10 wlis statistikur monacemebze  
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dayrdnobiT, foTis sarkinigzo-sazRvao kompleqsis wliuri 

gadamuSavebisunarianoba meryeobs 6 mln.t-is farglebSi. aqedan, 

sarqsporto tvirTebis wili daaxloebiT 23%-ia, saimportosi – 

26% da satranzitosi – 50-51%; rac Seexeba gadasamuSavebeli 

tvirTebis saxeobebs, aq sWarbobs mSrali tvirTebi; maTi wili 

saerTo tvirTnakadSi saSualod 85%-ia, xolo navTobtvirTebisa 

ki 15-16%. 

portSi Semosuli gemebis raodenobam 2010 wels Seadgina 1557. 

 

2.1.2.3. sufsis saporto terminalis daxasiaTeba 
 

sufsis terminali Tavis adgilmdebareobiTa da daniSnulebiT, 

aseve perspeqtiuli ganviTarebis gaTvaliswinebiT, umniSvnelovanes 

adgils daiWers regionSi da up. yovlisa, Savi zRvis auzis 

qveynebSi. saqme imaSia, rom sufsis momaval terminals, romlis 

mSeneblobac intensiurad mimdinareobs da damTavreba dagegmilia 

2012 wlis bolos, eqneba navigaciis yvelaze kargi pirobebi 

baTumisa da foTis portebTan SedarebiT. iq sadac porti Sendeba 

(mdinare sufsis SesarTavSi) zRvis siRrme meryeobs 18-20 m-is 

farglebSi, rac saSualebas miscems nebismieri sididis gems 

SeuzRudavad Sevides portSi; amasTan, Tu adre evropidan 

wamosuli tvirTebis gadatvirTva xdeboda maltis, italiis an 

saberZneTis portebSi, imis gamo, rom baTumisa da foTis portebi 

didi wyalwyvis gemebs ver Rebulobdnen (baTumis portSi 

SesaZlebelia mxolod 60000 t wyalwyvis gemis Sesvla, xolo 

foTis portSi ufro naklebisa – 30000 tonisa), es funqcia ukve 

Tavisuflad SeuZlia Seasrulos sufsis saporto terminalma anu 

SeeZleba miiRos yvela tipis gemi, rasac ki gamoatarebs 

bosforis srute, sufsis terminalis principuli sqema (realuri 

proeqtis mixedviT) navmisadgomebis (pirsebis) ganviTarebis 

Cvenebis gareSe, naCvenebia nax. 6-ze. 

unda aRiniSnos, rom baqo-sufsis milgamtariT gadmoziduli 

navTobis trasa  iqneba  prioritetuli sxva alternatiul da up. 
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 nax. 6. sufsis navTobterminalis principuli sqema realuri 
      proeqtis mixedviT navmisadgomebis (pirsebis) ganviTarebis 

          gareSe. 1 – navTobterminalis sadguri; 2 – sufsis rkinigzis 
    sadgurTan damakavSirebeli xazi; 3 – navTobtvirTebis 
    rezervuarebi. 

 

yovlisa baqo-novorosiiskis trasasTan (nax. 7) SedarebiT, romlis 

drosac gacilebiT naklebi iqneba Semajamebeli satransporto 

xarjebi. TviTon sufsa, teritoriulad ganlagebulia `trasekas~ 

derefnis centrSi, rac kidev ufro amyarebs mis poziciebs 

perspeqtiuli ganviTarebis TvalsazrisiT. 

 

nax. 7. baqo-sufsisa da baqo-novorosiiskis navTobsadenTa 
trasebi 
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sufsis saporto terminalis eqspluataciaSi Sesvla 

dagegmilia 2012 wlisaTvis, xolo sruli datvirTviT amoqmedeba 

– 2014 wlis bolos. samuSaoebis srulad damTavrebis Semdeg 

sufsis saporto kompleqsi ganTavsdeba 180 ha teritoriaze. misi 

gegmiuri wliuri gadamuSavebisunarianoba (simZlavre) gaTvlilia 

40 mln t. tvirTze, rac gacilebiT aRemateba baTumisa da foTis 

kompleqsebis Sejamebul simZlavreebs. mTliani tvirTnakadidan 

daaxloebiT 40-45% iqneba Txevadi tvirTebi (azerbaijanis 

daumuSavebeli navTobi), xolo danarCeni – mSrali tvirTebi, maT 

Soris konteinerebic 

dReisaTvis sufsis saporto terminalSi xdeba mxolod 

navTobis gadatvirTva saokeano tankerebSi terminalis 

teritoriaze arsebuli 4 rezervuaridan, unavmisadgomo variantiT 

anu roca Ria zRvaSi mdgar tankers tvirTi miewodeba estakadis 

(milebi) saSualebiT. 

 

2.1.2.4. yulevis saporto terminalis daxasiaTeba 
 

sabWoTa kavSiris daSlisa da yofili sabWoTa respublikebis, 

maT Soris yazaxeTis, damoukidebel, suverebul qveynebad 

Camoyalibebis Semdeg, Tavisi bunebrivi resursebisa da 

sasargeblo wiaRiseulis wyalobiT, yazaxeTi gaxda erT-erTi 

mowinave qveyana aziis kontinentze (da ara marto aziis). mis 

teritoriaze moipoveba umniSvnelovanesi energomatareblebi, maT 

Soris navTobi. bolo periodSi (yazaxeTis damoukideblobis 

miRebis Semdeg) yazaxeTis navTobwarmoebis industrias daemateba 

msoflioSi erT-erTi udidesi sabado `Tengizis~ saxelwodebiT 

(misi oficialuri dasaxelebaa ТОО «Тенгизшевройл»). miuxedavad 

imisa, rom yazaxeTis teritoriidan arsebobs navTobis 

transportirebis alternatiuli gzebi, yazaxeTma miiRo 

gadawyvetileba, rom misi navTobi gadaziduliyo evropaSi 

`trasekas~ derefnis gavliT. saTanado xelSekrulebis safuZvelze, 

romelSic garda yazaxeTisa, CarTuli iyo azerbaijani da 
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saqarTvelo, gadawyda, rom yazaxeTis navTobi gadaziduliyo 

azerbaijanisa da saqarTvelos rkinigzebis meSveobiT da 

saqarTvelos Savi zRvis portebidan momxdariyo misi 

transportireba evropis qveynebSi. maqsimaluri simZlavre 

ganisazRvra 10 mln.t weliwadSi. bunebrivia, rom verc baTumisa 

da verc foTis porti aRniSnul simZlavres ver aiTvisebda 

maTTvis ukve arsebuli simZlavreebis realizaciis fonze. 

zemoT aRniSnulidan gamomdinare, Tu gaviTvaliswinebT, 

rom yulevi saqarTveloSi odiTganve iTvleboda naosnobisaTvis 

xelsayrel dasaxlebul punqtad, gadawyda saporto terminalis 

mSenebloba am punqtSi faqtiurad yazaxeTis navTobis realizaciis 

mizniT. yulevis terminali eqspluataciaSi Sevida 2008 wlis 

maisSi. misi simZlavre ganisazRvra yazaxeTis navTobtvirTebis 

simZlavris Sesabamisad – 10 mln. t weliwadSi, saidanac 3 mln.t 

iyo navTobi, 3 mln. t – dizelis sawvavi da 4 mln. t – mazuTi. 

Sesabamisad, navTobtvirTebis saxeobebisagan damokidebulebiT 

aRiWurva yulevis terminali saTanado teqnikuri saSualebebiT 

(rezervuarebiT). sawyis etapze gadamuSavebuli navTobtvirTebis 

moculoba umniSvnelo iyo, magram SemdgomSi yulevis terminalis 

teqnikuri aRWurvilobis intensiurma ganviTarebam Sesabamisad 

gazarda misi simZlavrec (gadamuSavebisunarianoba). 

unda aRiniSnos, rom yulevis terminalSi miwodebuli 

navTobtvirTebis 100% xorcieldeba sarkinigzo transportiT. 

radganac yulevSi sarkinigzo sadguri ar iyo, gadawyda, rom 

senaki-foTis ubnis sadgur Waladididan, gaeyvanaT specialuri 12 

km sigrZis Sto yulevamde, sarkinigzo cisternebis misawodeblad 

(nax. 8). dReisaTvis yulevis saporto terminalis saliandago 

ganviTareba saSualebas iZleva, rom erTdroulad daicalos 168 

cisterna. aRniSnuli Stos eqspluataciaSi srulad Sesvlis 

Semdeg, Sedegmac ar daayovna: 2010 wlis maisisaTvis navTob-

tvirTebis gadatvirTvam Seadgina: 155000 t dizelis sawvavi, 73100 t 

mazuTi da 245900 t navTobi (mTlianad yazaxeTis produqcia), 

ramac saerTo jamSi Seadgina 474000 t. 
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nax. 8. yulevis ganStoebis principuli sqema. 
        1 – estakadebi navTobtvirTebisaTvis; 2 – liandagebi 
        mSrali tvirTebisaTvis. 

 

terminalis rezervuarebis saerTo tevadoba Seadgens 320000 

m3-s, gazrdis perspeqtiviT 380000 m3-mde. estakadis gamtar-

unarianobaa 8-12 aTasi m3/sT-Si. 2010 wlis Sejamebuli monacemebiT 

yulevis terminalSi Sevida 3593907 t tvirTi, aqedan navTobi – 

1304106 t, dizelis sawvavi – 1618963 t, mazuTi – 666464 t, sul 

3589543 (99,98%) da 4364 t (0,12%) sxvadasxva, ZiriTadad samSeneblo 

tvirTebi da maragnawilebi, mSeneblobis procesSi myofi 

terminalis moTxovnebis dasakmayofileblad. 

iseve rogorc sufsis terminalSi, aqac navTobtvirTebis 

gadatvirTva gemebze jerjerobiT xorcieldeba unavmisadgomo 

variantiT. 

 

2.1.3. navTobisa da navTobtvirTebis transportirebisa  
da gadatvirTvis specifika 

 

2.1.3.1. navTobisa da navTobproduqtebis qimiur- 
fizikuri Tvisebebis mokle mimixilva 

 

Txevadi ewodeba yvela Camosasxmel tvirTs, romelTa 

gadazidva xorcieldeba specialuri moZravi SemadgenlobiT, 

avtotransportze – avtocisternebiT, sarkinigzo transportze – 
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vagon-cisternebiTa da samdinaro da sazRvao transportze – 

specialuri konstruqciis gemebiT, _ tankerebiT. 

gadasazidi Txevadi tvirTebis daaxloebiT 90% navTobi da 

navTobproduqtebia (daumuSavebeli navTobi, navTi, dizelis 

sawvavi, mazuTi, zeTebi, navTobbitumi da sxv.) da kvebis 

mrewvelobis produqtebi (mcenareuli zeTebi, spirti, Rvino, 

Zmari, cximebi da sxv.). 

miuxedavad imisa, rom TavianTi qimiur-fizikuri Tvisebebidan 

gamomdinare, navTobi da navTobproduqtebi (navTobtvirTebi) 

iyofa klasebad, qveklasebad da jgufebad,  saSiSroebis xarisxis 

mixedviT transportirebis TvalsazrisiT, isini SeiZleba davyoT 

or ZiriTad jgufad _ `naTeli~ da `Savi~. naTeli navTobproduq-

tebia: benzini, benzoli, dizelis sawvavi, navTi da sxv.; Sav 

navTobproduqtebs miekuTvneba: mazuTi, navTobbitumi1, daumuSavebeli 

navTobi da sxv. 

navTobtvirTebis ZiriTad Tvisebebs, romliTac ganisazRvreba  

transportirebisa da Senaxvis pirobebi, miekuTvneba: advilad 

aaleba, maRali xarisxis siblante, aorTqleba, feTqebadoba, 

adamianis organizmze mavne zemoqmedeba. aqedan gamomdinare, maTi 

transportirebisas (gansakuTrebiT sazRvao transportze) 

daculi unda iqnes dadgenili pirobebi. me-2 cxrilSi moyvanilia 

sazRvao transportiT navTobtvirTebis gadazidvisas navTob-

tvirTebis ZiriTadi maxasiaTeblebi, maTi qimiur-fizikuri 

Tvisebebisagan damokidebulebiT. 

transportirebis TvalsazrisiT Txevadi tvirTebis 

umniSvnelovanes satransporto maxasiaTeblebs miekuTvneba 

simkvrive da xvedriTi wona. 

simkvrive aris sidide, romelic gviCvenebs, Tu erTeul 

moculobaSi ra sididis (wonis) tvirTi Tavsdeba, anu nivTierebis 

kuTri masis fardoba moculobis erTeulTan. simkvrivis gazomvis 

dros  miTiTebuli  unda  iqnes  garemos  temperatura  mocemuli 

momentisaTvis.  rogorc  wesi,   simkvrivis   gazomvis  normalur 

                                                 
1 _ bitumi – fisovan nivTierebaTa (asfalti, gudroni) saerTo saxelwodeba. 
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cxrili 2  
sazRvao transportiT navTobtvirTebis gadazidvisas navTobtvirTebis 

maxasiaTeblebi, maTi qimiur-fizikuri Tvisebebisagan damokidebulebiT 

tankeris momzadeba navTobtvirTis daclis Semdeg 
# 

tvirTis 
dasaxeleba 

simkvrive 
gr/sm3 

aalebis 
temperatura 

dizelis 
sawvavi 

zeTi eTilis benzini 

1. gogirdovani 
navTobi 

0,820-0,980 _38-+23 gawmendas ar 
saWiroebs 

gawmendas ar 
saWiroebs 

gawmendas ar 
saWiroebs 

2. gogirdovani 
mazuTi 

0,925-0,949 +90 da 
zeviT 

gawmendas ar 
saWiroebs 

gawmendas ar 
saWiroebs 

gawmendas ar 
saWiroebs 

3. flotis mazuTi 0,935 128 gawmendas ar 
saWiroebs 

narCeni moSoreba 
garecxva cxeli 

wyliT  

narCeni moSoreba 
garecxva cxeli 

wyliT 
4. dizelis sawvavi 

avtomobilisaTvis 
0,847-0,867 +64-+71 gawmendas ar 

saWiroebs 
narCeni moSoreba 
garecxva cxeli 

wyliT  

narCeni moSoreba 
garecxva cxeli 

wyliT 
5. reaqtiuli 

Zravebis sawvavi 
0,773-0,790 _25-8 narCeni moSoreba 

garecxva cxeli 
wyliT 

narCeni moSoreba 
garecxva cxeli 

wyliT 

narCeni moSoreba 
garecxva cxeli 

wyliT 
6. avtobenzini A-74 0,730- _36 narCenis moSoreba narCeni moSoreba 

garecxva cxeli 
wyliT 

gawmendas ar 
saWiroebs 

7. navTi muxluxa 
TviTmavali 
manqanebisaTvis 

0,819 +4, +28 gawmendas ar 
saWiroebs 

gawmendas ar 
saWiroebs 

narCenis moSoreba 

8. Zravis sawvavi 0,917 +110 gawmendas ar 
saWiroebs 

gawmendas ar 
saWiroebs 

narCenis moSoreba 

9. transformatoris  
zeTi 

0,875-0,930 +120+217 narCenis moSoreba gawmendas ar 
saWiroebs 

Casxma akrZalulia 
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temperaturad miCneulia +20C. xvedriTi wona aris erTeuli 

moculobis siTxis wona. 

siTxis xvedriT winasa () da simkvrives () Soris arsebobs 

Semdegi damokidebuleba: 

g  ,                             (1) 

sadac g – Tavisufali vardnis aCqareba. 

mocemuli (sapasporto) simkvrivis tvirTis masis 

gansazRvrisaTvis, saWiroa ganisazRvros tvirTis faqtiuri 

simkvrive, saSualo temperaturuli Sesworebis meSveobiT. am 

dros sargebloben formuliT [9]: 

])20([  ftdVQ ,                       (2) 

sadac Q _ produqciis masaa, kg;  

       V _ Casxmuli produqciis moculoba, dm3 

         d _ produqciis simkvrive 20 temperaturaze (sapasporto 

simkvrive), kg/dm3; 

       ft produqciis faqtiuri tempratura gazomvis procesSi; 

        _simkvrivis temperaturuli Sesworeba 1C temperaturis 

sxvaobis dro (20C temperaturasTan mimarTebaSi). Tu 

faqtiuri temperatura 20C-ze metia, maSin 

temperaturuli Sesworeba simkvrivis sidides akldeba, 

xolo winaaRmdeg SemTxvevaSi  emateba.  sididis 

mniSvneloba aiReba specialuri cxrilidan. 

Txevadi navTobtvirTebis qimiur-fizikur Tvisebebs, garda 

zemoT aRniSnulisa, miekuTvneba: dnobisa da gamyarebis 

temperatura, Tbotevadoba, koroziuloba, momwamvleloba da sxv. 

aRniSnuli Tvisebebis gaTvaliswineba aucilebelia navTobtvirTebis 

Senaxvis, gadatvirTvisa da transportirebis dros, rogorc 

satransporto moZravi Semadgenlobis usafrTxo moZraobis 

umniSvnelovanesi garantisa. 
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2.1.3.2. navTobisa da navTobproduqtebis 
transportirebisaTvis saWiro sazRvao 

moZravi Semadgenloba 
 

`navTobis tankeri~ ewodeba gems, romelic Tavisi 

konstruqciuli gadawyvetiT agebulia anda maqsimaluradaa 

misadagebuli navTobtvirTebis gadasazidad. unda aRiniSnos, rom 

konstruqciuli Taviseburebebis, gadasazidi tvirTis moculobis, 

saxeobis, transportirebis siSoris, saxanZro usafrTxpebis, 

dedveitisa da kidev mravali kriteriumis mixedviT, tankerebi 

sxvadasxva saxisaa, magram maT Soris wina planze ayeneben 

tankerebs dedveitis mixedviT. am kriteriumiT msoflio 

praqtikaSi miRebulia tankerebis Semdegi klasifikacia (nax. 9).  

 

 

 

 

 

 

 

 

 

 

 
nax. 9. tankerebis klasifikacia 

 
eqspluataciaSi myofi nebismieri tankeri pasuxos 

saerTaSoriso standartebiT dadgenil normebs; aq up. yovlisa 

igulisxmeba usafrTxo moZraoba trasaze da ekologiis 

moTxovnebi. navTobis tankers unda hqondes izolirebuli 

tankebi1, raTa maqsimalurad iyos daculi saxanZro usafrTxoeba. 

tankerma sigrZiT 150gL  m, unda daakmayofilos Semdegi 

moTxovnebi: 

                                                 
1  _ tanki aris tankeris korpusSi moTavsebuli izolirebuli triumebis 

erToblioba, romelSic isxmeba garkveuli moculobis navTobi.  

tankerebis klasifikacia 
dedveitis (DW) mixedviT 

mciretonaJiani 

DW 5 aTasi t 

saSualotonaJiani 

DW 30 aTasi t 
didtonaJiani 

DW  30 aTasi t 

supertankeri 
(Supertanker) 
DW= 30-70  
aTasi t 

giganturi 
tankeri 
(Mammonth 

tanker) 
DW= 70-150  
aTasi t 

Very large 
crude carrier 

DW= 150-300  
aTasi t 

ultra  
tankeri 
(ULCC) 

DW= 300-800  
aTasi t 

mega  
tankeri 

(Megatanker) 
DW= 1 mln.t 
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 dajdoma1 modelis mixedviT, Ldm 2,00,2  , m; 

 diferenti2 sakveburze3 ara umetes – 0,015L, m; 

dajdomam sakveburze unda uzrunvelyos xraxnis sruli 

dafarva. 

tankeris usafrTxo curvis mizniT mis konstruqciaSi 

gaTvaliswinebulia e.w. balastis gamoyenebis sistema. am 

ukanasknelma eqstremalur situaciaSi unda uzrunvelyos 

tarkeris usafrTxo curva da Seqmnas damcavi ekrani tankebis 

irgvliv. usafrTxoebis piroba am SemTxvevaSi gamoisaxeba 

formuliT: 

)]2([ DBLjPAPA fsc  ,                     (3) 

sadac sPA sabalasto sistemis saborto garsacmis proeqciis 

farTi; 

        fL satvirTo tankis cxvirisa da sakveburi sazRvrebs 

Soris manZili, m; 

        P _ gemis bortis Teoriuli simaRlea; m; 

        j _ usafrTxoebis koeficientia; 45,0j , roca 20DW  aT. 

t. da 30,0j , roca 200DW  aT.t. 

tankeris konstruqciuli Semadgenloba Semdegia: korpusi, 

satvirTo tankebi (triumebi), gembani, satvirTo zona, satumbi 

ganyofileba, dasaleqi tankebi, izolirebuli balastis tankebi. 

tankerisaTvis dedveitiT 40DW  aT. t. izolirebuli 

balastis nacvlad SeuZliaT gamoiyenon satvirTo tankebis 

garecxvis meTodi nedli navTobiT. saeqspluataciod gamoyenebuli 

tankebis raodenoba damokidebulia Sesasrulebeli reisis saxeze 

da amindis mosalodnel prognozze. rodesac 600DW  aT. t., 

tankeri uzrunvelyofilia satvirTo tankebis dacviT mTels 

sigrZeze. roca 500DW  aT.t. balasturi gverdiTi tankebi unda 

                                                 
1 _ `dajdomaSi~ igulisxmeba portis Siga akvatoriaSi gemis Zirsa da zRvis 

fskers Soris manZili; 
2 _ diferenti – minimaluri manZili gemis mamoZravebel xraxnsa da wylis 

zedapirs Soris; 
3 _ sakveburi – gemis mamoZravebeli xraxnis ganTavsebis adgili mis kiCoze. 
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daproeqtdes tankeris bortis mTel simaRleze fskeris meore 

fenis dasawyisidan gembanamde. am SemTxvevaSi am tankebis sigane 

gamoiTvleba formuliT: 

200005,0 DWW  ,                      (4) 

amasTan, daculi unda iqnes piroba: 1 2W m. 

tankeris tvirTgadamuSavebis sistemaSi Sedis Semdegi 

teqnologiuri mowyobilobebi: satvirTo tumboebi; milsadenis 

satvirTo da gamrecxi sistema; moqnili Slangebi da stenderebi; 

manifoldebi da mimRebi miltuCebi, milsadenebis armatura. 

satvirTo tumboebi gankuTvnilia satvirTo tankebidan an 

tankidan tankSi navTobproduqtebis gadasatvirTad; balastis 

Camosasxmelad tankerze dadgmulia ori urTierTSecvladi 

tumbo. am tumboebis saerTo simZlavre damokidebulia tankeris 

dedveitze da tolia DWP 1,0 . ZiriTadad gamoiyeneba 

centridanuli tumboebi. maTi mwarmoebloba 5000P  m3/sT. 

sapasporto monacemebSi miTiTebulia damokidebuleba tumbos 

ZiriTad parametrebs Soris muSaobis sxvadasxva reJimis dros. 

ZiriTad parametrebs miekuTvneba: dawneva H, simZlavre N, m.q.k. _ 

, miwodeba Q. 

milsadenebis satvirTo da gamrecxi sistema Sedgeba 

Semdegi qvesistemebisagan: satvirTo da gamrecxi milsadenebis 

wriuli sistema; satvirTo da gamrecxi milsadenebis 

sworxazovani sistema; satvirTo sistema gadadinebis sistemebiT; 

milsadenebis gamwmendi sistema.  

moqnili satvirTo Slangebi gamoiyeneba tankeris satvirTo 

magistralis sanapiro satvirTo magistralTan SesaerTeblad. 

isini akmayofileben Semdeg pirobebs: gemis Slangis amwes unda 

hqondes Sesabamisi tvirTamweoba da unda uzrunvelyos sanapiro 

Slangis gamtarunarianoba. 

stenderi aris liTonis satvirTo sanapiro mowyobiloba, 

romelic Sedgeba saxsrulad dakavSirebuli milebisagan da 

gankuTvnilia maT SesaerTeblad gemis satvirTo magistralTan 

(manifoldTan).   stenderis    SemadgenlobaSi   Sedis    mudmiv  
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eqspluataciaSi myofi Slangi. 

manifoldi aris mimRebi mowyobiloba sanapiro satvirTo  

Slangebis SesaerTeblad tankeris satvirTo magistralTan. 

milsadenis miltuCebis diametri reglamentirebulia, maTi zomebi 

damokidebulia tankerebis dedveitis jgufisagan: am mizniT 

tankerebi dedveitis mixedviT gayofilia 4 jgufad: 25 DWA  

aT. t., 6025 DWB  aT. t., 160 DWC  aT. t. 160 DWD  aT. t. 

manifoldi damontaJebulia muSa baqanze, mimRebi miltuCebis qveS. 

siTxis gadinebis siCqare )( tV  milsadenis fiqsirebuli 

diametris dros ganisazRvreba formuliT 













,

;
4

2

t

m

t

VSQ

d

Q
V

                                (5) 

sadac Q _ tvirTis moculobaa, romelic miewodeba milsadeniT, 

m3/sT; 

       md  _ milsadenis diametria, m; 

       S _ milsadenis kveTis farTia, m2. 

dawnevis danakargi milsadenis sigrZeze ganisazRvreba 

formuliT 

gVdLH 23
mm   ,                       (6) 

sadac  _ siTxis xaxunis koeficientia (siblantea); 

       L _ milsadenis sigrZe, m; 

       g _ xaxunis vardnis aCqarebaa. 

xaxunis koeficienti  , damokidebulia milsadenSi nakadis 

moZraobis reJimisagan, xasiaTdeba reinoldsis ricxviT 

4mm dVRE  , sadac 4 – siTxis kinetikuri siblantis koeficientia 

sm2/wm. nakadis laminaruli dinebisaTvis 2030ER , ER64 . 

navTobgadamzidi tankeris eqspluatacia aerTianebs Semdeg 

etapebs: tankeris momzadeba datvirTvisaTvis: tankeris datvirTva 

reisSi gasagzavnad; tankeris gadmotvirTva daniSnulebis portSi; 

balasturi narCenebisagan ganTavisufleba; tankeris gawmenda da 

garecxva, degazacia.  
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tankeris woniT da moculobiT maxasiaTeblebs miekuTvneba: 

wyalwyva, dedveiti, gemis sufTa tvirTamweoba, gemis saerTo 

tvirTamweoba, xvedriTi tvirTamweoba. 

tankeris wyalwyva sruli datvirTvis dros – esaa gemis 

masa, gamosaxuli metrul tonebSi. CatvirTuli wyalSi 

sazafxulo vaterlinis xazis1 mixedviT (zafxulis satvirTo 

marka) simkvriviT 1,025 t/m3. 

  CdBLD Lmax ,D                     (7) 

sadac LL gemis sigrZe, m; 

       B gemSi ganTavsebuli tvirTis netomasa, t; 

       d vaterlinis simaRle gemis fskeridan, m; 

       C gemis datvirTvis uTanabrobis koeficienti; 

        wylis simkvrive, t/m3. 

gemis wyalwyva cariel mdgomareobaSi aris misi maqsimaluri  

datvirTvis SesaZlebeli sidide, tvirTis sawvavis, mtknari 

wylis, balastis, ekipaJis, mgzavrebisa da bargis gareSe. 

constD 0 , t. 

dedveiti – gemis sruli tvirTamweobaa, CatvirTuli 

vaterlinos xazamde (sazafxulo satvirTo marka) wyalSi 

simkvriviT 1,025 t/m3: 

0max DDDW  .                           (8) 

gemis sufTa tvirTamweoba miuTiTebs, Tu tvirTis masis ra 

raodenoba SeuZlia miiRos gemma mocemul reisSi: 

gDWD 0 ,                            (9) 

gemis saerTo tvirTamweoba aris yvela satvirTo tankSi 

ganTavsebuli tvirTebis raodenobis jami. 

xvedriTi tvirTamweoba gviCvenebs, Tu tevadobis ra 

moculoba modis sufTa tvirTamweobis erT tonaze 

WD 98,0sT , kg/m3.                       (10) 

                                                 
1 _ vaterlinis xazi – wyalSi gemis maqsimaluri `dajdomis~ zRvruli xazi. 
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Tanamedrove tankeris xvedriTi tvirTamweoba meryeobs 0,71-

0,78 t/m3-is farglebSi. 

nebismieri Txevadi tvirTis gadazidvis dros nebadarTulia 

gamoyenebul iqnas tankeris tvirTmoculobis mxolod 98%. narCen 

2% - ewodeba usafrTxoebis koeficienti, e.i. moculoba, 

gaTvaliswinebuli tvirTebis gafarToebis sidideze. 

tankeris tvirTdamuSavebis procesSi, tankSi Casxmis dros, 

warmoiqmneba Casxmis sawinaaRmdego wneva, tvirTis daclis dros 

ki – gaiSviaTebuli atmosfero. am arasasurveli movlenebis 

Tavidan acilebisa da tankeris tvirTdamuSavebis intensivobis 

uzrunvelyofis mizniT, gamoiyeneba datvirTva-gantvirTvis sami xerxi: 

 `Cveulebrivi xerxi~-T tvirTis datvirTva-gadmotvirTvis dros 

xsnian tankis saWvret sarkmels, romlis meSveobiTac xdeba 

dagrovili gazis gamoSveba anda haeris Sewova. es xerxi 

gamoiyeneba araaorTqlebadi da aratoqsikuri tvirTebisaTvis; 

 `daxuruli xerxi~-iT procesis warmarTvis dros, daxurulia 

tankis saWvreti sarkmeli, dagrovili gazis gamodevna an 

haeris Sewova xdeba `gazebis moSorebis xerxiT~. mocemuli 

xerxi gamoiyeneba aorTqlebadi, toqsikuri tvirTebis 

gadamuSavebisas an inertuli gazebis gamoyofis dros; 

 CatvirTva `zedas~ meSveobiT. CatvirTva warmoebs Slangis 

gavliTa da gamfarToeblis meSveobiT, romelic daSvebulia 

tankis Ziramde. es xerxi gamoiyeneba a) araaorTqlebadi 

tvirTebisaTvis, romlis temperatura 10C dabalia aalebis 

temperaturaze; 

b) datvirTuli tanki degazirebulia da araa daWuWyianebuli 

aorTqlebuli navTobproduqtebiT. 

terminali nebas rTavs datvirTis am xerxs. ukanasknelis 

dros miiRweva tankeris tvirTdamuSavebis yvelaze meti intensivoba. 

tankSi siTxis donis gansasazRvravi mowyobilobebi, 

usafTxoebis yvela zomis dacviT (gazebisa da statikuri 

eleqtroobis warmoqmnis saSiSroebis gaTvaliswinebiT), sami 

saxisaa: Ria, naxevraddaxuruli da daxuruli tipis. 
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tankeris momzadeba datvirTvisaTvis warmoebs Semdegi 

TanmimdevrobiT. tvirTgamgzavni datvirTvamde valdebulia 

warudginos kapitans deklaracia (informacia) tvirTis Sesaxeb, 

romelSic miTiTebulia monacemebi tvirTis Sesaxeb: tvirTis 

dasaxeleba da misi fizikur-qimiuri Tvisebebi, saSiSroebis 

xarisxi, moTxovnebi tankebis sisufTavisa da gadazidvis 

teqnologiuri reJimis Sesaxeb. deklaraciis safuZvelze 

warmoebs tankebis damatebiTi gawmenda, xolo saWiroebis 

SemTxvevaSi degazaciac. momzadebuli tankebi waredgineba 

tvirTgamgzavnis warmomadgenels dasaTvaliereblad da mocemuli 

tvirTisaTvis vargisianobis dasadgenad. dgeba datvirTvisaTvis 

tankebis vargisianobis aqti.  

tvirTis dasaSvebi saerTo raodenoba ganisazRvreba 

cnobili formuliTL 

iw qDD 4 ,                        (11) 

sadac  iq reidze maragebis jami. 

tvirTis raodenoba TiToeul tankSi ganisazRvreba misi 

SesaZlo  gafarToebis  gaTvaliswinebiT   haeris   temperaturis  

momatebis anda tvirTis saWiro gacxelebisas 

4max
4min98,0 t

TT tWP


 .                          (12) 

moculobis maragi tvirTis gafarToebaze tankSi SesaZloa 

gansazRvrul iqnas %-Si Semdegi formuliT. 

)(0032,01100% 0
min

0
max4min

4max

ttW
t

t

T 











.              (13) 

maqsimaluri da minimaluri simkvrive ganisazRvreba Semdegi 

formuliT 

)20(420  tt  .                      (14) 

Sevsebis koeficientis daxmarebiT makalibrebeli cxrilebis 

meSveobiT vsazRvravT Casasxmeli tvirTis dasaSveb da 

sicarielis doneebs. tvirTis zedapiramde tvirTebis saerTo 

raodenoba tankebSi ar unda aRematebodes sufTa tvirTamweobas, 

e.i. 



 67

4DPT  .                          (15) 

im SemTxvevaSi, Tu tankebis nawili itvirTeba arasrulad, 

maSin saWiroa srulad Seivsos centraluri tankebi, xolo 

ganapira tankebis Sevseba moxdes sanaxevrod.  

dgeba da Tanxmdeba terminalTan gemis damuSavebis 

teqnologiuri gegma – dazustebuli informacia Casxmis siCqaris 

Sesaxeb SeiZleba miRebuli iqnas damfraxtvelis an agentisagan. 

datvirTvis xerxis da satvirTo milsadenis diametrisagan 

damokidebulebiT iangariSeba Casxmis mwarmoebloba (m3/sT). Casxmis 

mwarmoeblobis saSualebiT iangariSeba TiToeuli tankis an 

tankebis jgufis Sevsebis dro. sxvadasxva tvirTis gamwmendi 

magistralebi unda iyos SefuTuli da daluquli, ris Sesaxebac 

dgeba saTanado aqti da Canaweri gemis JurnalSi. 

Slangireba. moqnili Slangis meSveobiT sanapiro satvirTo 

milsadeni SeerTebulia tankeris satvirTo magistralis 

manifeldTan. operacias axorcielebs terminali, magram SeiZleba 

Sesruldes gemis ekipaJis mierac damfraxtavis ganacxadis 

safuZvelze (saTanado anazRaurebiT). SlangirebasTan erTad 

warmoebs tankeris damagreba pirsTan.  

datvirTvis dawyebamde tankebSi sazRvraven narCeni wylis 

raodenobas. tvirTis CatvirTva tankerSi yvelaze pasuxsagebi 

etapia mis eqspluataciaSi, radganac am dros aSkaravdeba yvela 

is uzustoba an araswori gaTvla, rasac adgili hqonda tankeris 

datvirTvamde. amitom tankeris datvirTva warmoebs mkacrad 

dadgenili gegmis da teqnologiuri operaciebis Sesabamisad. 

tankebis gavseba iwyeba Slangis Casadebi mowyobilobebis 

(klinketi) gaRebiT. Casxmis siCqare unda iyos minimaluri, 

usafrTxoebis TvalsazrisiT, anu nakadis intensivoba (m3/sT) – 

miwodebis siCqaris Sesabamisad (m/wm). milsadenis diametris 

sxvadasxva mniSvnelobis Sesabamisad, sxvadasxvaa CatvirTvis 

droc, magaliTad 81000080D  aT.t. itvirTeba 178216Q  m3/sT. 

tankeris Semdeg jgufebSi Casxmis ganxorcielebisas, 

siCqare mcirdeba.  tvirTis Casxmis dagegmili doneebi gegmis 
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Sedgenisas koreqtirdeba tankSi Casasxmeli tvirTis sapasporto 

simkvrivisa da temperaturis faqtiuri mniSvnelobis mixedviT. 

makoreqtirebel formulas, tvirTis Casxmis donis Semcirebisas, 

simkvrivisagan damokidebulebiT, aqvs Semdegi saxe:  

  
 24f

f

430
f

4204f
f

4p
f

t

tth
h







 ,                     (16) 

sadac 420
f tvirTis sapasporto simkvrivis faqtiuri mniSvneloba; 

kg/m3; 

       4p
f
t tvirTis simkvrivis faqtiuri mniSvneloba reisSi 

tvirTis maqsimaluri SesaZlo temperaturis dros; 

      420
f sapasporto simkvrivea procesis dagegmvis dros; 

      4f
f
t tvirTis simkvrivis faqtiuri mniSvneloba tvirTis 

faqtiuri temperaturis (tf) dros; 

      h – tankSi tvirTis Casxmis donis dagegmili mniSvneloba, m. 

tvirTis faqtiuri temperatura datvirTvis procesSi, 

ganisazRvreba: 

W

WtWt
t jjii






2
f ,                        (17) 

sadac it , jt tvirTis temperatura i-ur centralur da j-ur 

saborto tankebSi, %; 

        iW , jW tvirTis gegmiuri moculobebia i-ur centralur 

da j-ur saborti tankebSi, m3; 

        mi ,,2,1   centraluri tankebis ricxvi tvirTiT; 

         nj ,,2,1  saborto (gare) tankebis ricxvia tvirTiT; 

        W tvirTis saerTo gegmiuri moculoba.  

tvirTebis temperatura tankebSi izomeba avtomaturad, 

integraluri TermometriT 15-20 wT-is ganmavlobaSi. 

tvirTis Casxmis donis Semcireba temperaturaTa sxvaobis 

gamo gamosazRvreba 
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 24f

f

4f
f

44f
f

t

ttt

t

h
h







 .                         (18)  

tankSi tvirTis Casxmis donis dagegmili mniSvnelobebis 

Sesworebis Semdeg, miviRebT sicarieleTa dayvanil mniSvnelobebs, 

romelTa meSveobiTac unda ganxorcieldes gemebis datvirTva 

misi korpusis daxrisa da gaRunvis gavlenis gaTvaliswinebiT. 

daxris (krenis) gasworeba xdeba saborto tankebSi tvirTis 

donis regulirebiT. 

 
 
2.1.3.3. CatvirTuli tvirTis raodenobis gansazRvra 

 

tankerSi CasatvirTi gadasazidi tvirTis raodenoba 

ganisazRvreba tvirTgagzavnis mier specialuri mowyobilobis 

(mricxvelis) aRricxvis Sedegad. mricxveli idgmeba navTobbazaSi, 

an navTobtvirTebis Sesanax rezervuarebTan. gadamzidavis 

interesebis dacvis mizniT gamgzavnis mier gacxadebuli tvirTis 

raodenoba, kontroldeba ori xerxiT: 

 Casxmis zedapiris doneTa anda sicarielis gazomviT TiToeul 

tankSi; 

 tankeris datvirTvamde da datvirTvis Semdeg (miaxloebiTi 

meTodi). 

wyalwyvis gansazRvrisaTvis yvelaze zustia pirveli 

meTodi. mas aZlevs upiratesobas rogorc tvirTgamgzavni, ise 

tvirTmimRebebi. tvirTis raodenoba dakalibrebis cxrilebSi 

miTiTebulia TiToeuli markis tankerisaTvis. tankeris mdgradoba 

mowmdeba krenze da diferentze1. yofnis dros adgilze anda 

saWiroa sicariele SevasworoT krenze da diferentze. 

kreni izomeba krenometriT, xolo misi ararsebobis 

SemTxvevaSi dajdomis, an or momijnave tankSi tvirTis 

simaRleTa Soris,\ sxvaobiT (diferenti):  

bhQ 3,57 ,                             (19) 

                                                 
1 _ diferenti – gemis cxviris wyalSigis (wyalSi CaSvebis siRrmis) da kiCos 

wyalSigis sxvaoba. 
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sadac h simaRleTa sxvaoba;  

       b _ daSoreba gasazom milsadenebs Soris dayvanil 

simaRleTa (sicarieleTa) mixedviT.  

TiToeuli tankis faqtiuri tevadobis SejamebiT, 

isazRvreba tankebSi CatvirTuli tvirTis saerTo raodenoba. amis 

Semdeg tvirTis masis saerTo raodenobis koreqtirebiT simkvriveze 

da temperaturuli SesworebiT, miiReba tankerSi tvirTis 

CatvirTvis zusti raodenoba: 

saerTo
ef WP   .                        (20) 

Tu tankerSi CatvirTul tvirTs aqvs erTnairi sapasporto 

simkvrive da tvirTis temperatura sxvadasxva tankSi sxvadasxvaa, 

maSin sazRvraven tvirTis saSualo Sewonil temperaturas da am 

temperaturis saSualebiT adgenen tvirTis saerTo simkvrives. 

saSualo Sewonili simkvrivis mniSvneloba dgindeba sxvadasxva 

rezervuaridan Camosxmuli tvirTis saSualo Sewonili 

simkvriveebis mixedviT: 

n

nn

PPP

PPP









21

420420
22

420
11420 

 .                    (21) 

miRebuli saSualo Sewonili simkvrive temperaturis 

SesworebiT daiyvaneba faqtiur simkvrivemde. 

satvirTo operaciebis dawyebamde Tanxmdeba tankeris 

urTierTqmedeba terminalTan. maT unda uzrunvelyon urTierT 

mimarT informaciis gadacema. operaciebis usafrTxo xelmZRvane-

lobis mizniT kavSiris sistema unda Seicavdes momzadebis, 

datvirTvis dawyebis, miwodebis Semcirebis, datvirTvis 

Sewyvetis, eqsternuli gaCerebebisa da sxva signalebs. 

CatvirTuli tvirTis raodenobis gansazRvris meore xerxi 

mdgomareobs tankeris wyalwyvis sxvaobaTa mixedviT. wyalwyvas 

datvirTvis Semdeg akldeba wyalwyvis sidide datvirTvis 

dawyebamde:  

minmax DDP  ,                          (22) 

sadac maxD wyalwyvaa datvirTvis damTavrebis Semdeg; 
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      minD wyalwyvaa datvirTvis damTavrebamde. 

tankeris Taviseburebas warmoadgens is, rom daWuWyianebul 

mdgomareobaSi mas SeiZleba hqondes korpusis gaRunvac. es 

sidide zogjer SeiZleba Seadgendes 20 sm. amisaTvis SeaqvT 

saWiro koreqtivebi. 

Tu tankeris saSualo dajdoma iqneba naklebi dajdomaze 

midelis1 mixedviT )( fsaS dd  , maSin tankers eqneba gaRunva, e.i. 

misi sufTa tvirTamweoba ar iqneba srulad gamoyenebuli.  

Tu tankeris saSualo dajdoma metia midelis dajdomaze 

)( fsaS dd  . maSin tankers aqvs gadaRunva. is gadatvirTulia. am 

SemTxvevaSi tvirTis saSualo raodenobas ganisazRvreba formuliT: 

)(4 saSff ddTDP  ,                       (23) 

sadac T _ tankeris dajdomaze mosuli tonebis ricxvi. 

tankeris gadaRunvis dros tvirTis damatebiTi raodenoba 

gamoakldeba sufTa tvirTamweobidan, xolo gadaRunvis dros 

piriqiT, daemateba. 

tankerisaTvis sigrZiT 150fL  m, gamoyenebulia saSualo 

dajdomis sanacvlod pirobiTi saangariSo dajdoma 

20

)(7)(3 daj tf

saang

dddd
d

nm 
 ,                   (24) 

SeiZleba am formulis gamoyeneba tankerebisaTvis sigrZiT 

150fL  m. 

tvirTis saerTo raodenoba datvirTvis damTavrebis Semdeg 

iangariSeba saSualo Sewonili sinjis daxmarebiT 

n

nn

i

n

i
in

WWWW

WWWW

W

iW















321

3322111 


tv

,            (25) 

sadac i tvirTis simkvrivea calkeul tankSi, kg/m3; 

       iW tvirTis moculobaa tankSi, m3 

iWP   .                             (26) 

                                                 
1 _ midelis – gemis Sua, yvelaze ganieri nawili. 
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datvirTvis damTavrebis Semdeg, tankeris gasvlamde zRvaSi, 

saWiroa ganxorcieldes mTeli rigi RonisZiebebi, romlebic 

uzrunvelyofs tvirTis dacvas, curvis usafrTxoebas, agreTve 

navTobiT zRvis dabinZurebis Tavidan acilebas.  

garemos temperaturis zemoqmedebiT tvirTis gacxelebis 

dros saWiroa mudmivad kontroldebodes tvirTis done tankebSi. 

gembanze tvirTis gadmosxmis Tavidan asacileblad saWiroa 

calkeuli tankebidan nawili mimarTuli iqnes sxva, SedarebiT 

Tavisufal tankebSi. 

yvela moqmedeba da operacia, romelic dakavSirebulia 

gadasazid tvirTTan, fiqsirdeba gemis JurnalSi. es safuZvelia 

imisa, rom SemdgomSi dasabuTdes `gadamzidavis saWiro 

mzrunveloba tvirTze~, sazRvao gadazidviTi procesis 

gaformebis (analizis) dros. 

aorTqlebadi navTobproduqtebis gadazidvis dros, xanZar-

sawinaaRmdego usafrTxoebis dacvis mizniT, saWiroa periodulad 

mowmdebodes atmosfero tankebSi. masSi gazis dagrovebisas 

axdenen maT degazacias. 

tankeris dacla warmoebs datvirTvis analogiurad, magram 

sawinaaRmdego mimdevrobiT. mowmdeba satvirTo mowyobilobebisa 

da teqnologiuri sistemebis mdgomareoba. terminalTan Tanxmdeba 

tankeris daclis gegma da satvirTo tumboebis muSa wneva, 

ixsneba gazis moSorebis sistemis gamomSvebi sarqvelebi. 

gadmotvirTvaze tankeris mzadyofnis Sesaxeb kapitani 

atyobinebs tvirTmimReb muSa wnevis sidides, romlis mixedviTac 

warmoebs tvirTis Camocla. tvirTgamgzavnis Tanxmoba aris 

dasturi SeTavazebuli reJimiT gemis daclis Sesaxeb. gemis 

daclis damTavrebamde tvirTmimRebis TandaswrebiT warmoebs 

sicarieleTa gazomvebi satvirTo tankebSi da sinjebis aReba, 

erTdroulad isazRvreba tvirTis temperatura da wylis 

arseboba tvirTSi, warmoebs tankeridan wylis moSoreba. 

CamoTvlili sidideebi Seitaneba sicarieleTa gazomvis aqtSi. 

aqtis xelmowera xdeba kapitnisa da tvirTis mimRebis 
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warmomadgenlebis mier. datvirTvis portSi tvirTis donisa da 

sinjis damTxveva daclis portSi gazomvebsa da sinjebTan, 

miuTiTebs tvirTis normaluri transportirebis pirobebze. mas 

Semdeg, rac teqnologiebiT gaTvaliswinebuli operaciebis 

CatarebiT saporto terminali daadasturebs tvirTis miRebaze 

mzadyofnas, aReben sanapiro satvirTo magistralis mimReb 

klinketebs da rTaven satvirTo tumbos. amis Semdeg TandaTanobiT 

aReben manifoldis mimReb klinketebsac. tvirTis Camoclis 

siCqare sawyis etapze ar unda aRematebodes 1 m/wm; darwmundebian 

ra magistralis yofniT wesivrul mdgomareobaSi, Semdeg siCqare 

izrdeba, xolo aorTqlebadi navTobproduqtebisaTvis igi 

Seadgens 12 m/wm-s. satvirTo tumboebis muSaobis paralelurad 

irTveba inertuli gazis moSorebis sistemac. 

balastis miReba tankerze warmoebs gemis sanaosno 

Tvisebebis SenarCunebis mizniT. balastis gadmoclis donis 

gadideba amcirebs gemis saerTo simZimis centrs da adidebs mis 

metacentrul simaRles. 

amortizirebuli balastis dacla nebadarTulia zRvis 

yvela raionSi. misi gadmoRvra warmoebs sanapiro gamwmend 

nagebobebSi. daclis Tanmimdevroba iseTia, rogorc tankeris 

datvirTvisas. 

 
    2.1.3.4. navTobisa da navTobproduqtebis terminalebis 

mokle saeqspluatacio daxasiaTeba 
 

Camosasxmeli (Txevadi) tvirTebis ricxvs miekuTvneba 

navTobi da navTobproduqtebi, gaTxevadebuli qimiuri masalebi, 

soflis meurneobisa da agrosamrewvelo kompleqsis sawarmoTa 

Txevadi produqcebi. 

ZiriTad  parametrebs,  romliTac xasiaTdeba Txevadi 

tvirTi, da gavlenas axdens misi datvirTvis, daclis da 

dasawyobebis teqnologiaze, miekuTvneba: simkvrive (t/m3); gamyarebis 

temperatura, (tC), aalebis temperatura, (tC); siblante (engleris 

gradusebSi).  
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navTobisa da navTobproduqtebis nomenklaturas, romelTa 

transportireba warmoebs intermodalur gadazidvebSi, miekuTvneba 

`Savi~ (mazuTi, nedli navTobi, bitumi da sxv.) da `naTeli~ 

produqtebi (benzini, navTi da dizelis sawvavi da sxv). 

Txevadi tvirTebis Taviseburebebs, romelic gaTvaliswine-

buli unda iqnes terminalis proeqtirebis, mSeneblobisa da 

eqspluataciis dros, SeiZleba mivakuTvnoT: 

 tvirTis umTavresi fizikuri maxasiaTeblebi;  

 tvirTebis SedarebiT mcire nomenklatura satransporto 

partiaSi, rac Cveulebrivad gamoricxavs tvirTis daxarisxebis 

aucileblobas maTi miRebisa da gagzavnis dros da Senaxvis 

ramodenime xerxis gamoyenebas erTsa da imave sawyobSi; 

msxvili satransporto partiebiT tvirTis gadazidva; 

 Txevadi tvirTis umravlesobis Tvisebaa: advilad aaleba, 

cecxlsaSiSroeba, aorTqleba da sxva;  

 mravali Txevadi tvirTis unari Seicvalos Tavisi fizikuri 

mdgomareoba da Tvisebebi transportirebis, Senaxvis anda 

garemo pirobebis zemoqmedebiT; 

 mravali Txevadi tvirTis mavne, damangreveli zemoqmedeba 

infrastuqturaze, rac iwvevs am obieqtebis specialuri 

damcavi saSualebebis gamoyenebis saWiroebas, aseve danaxarjebi 

miTiTebuli obieqtebis amortizaciaze, Senaxvaze da remontze; 

 mravali Txevadi tvirTis mavne zemoqmedeba adamianebis 

janmrTelobaze da sicocxleze.  

navTobproduqtebis afeTqeba SesaZlebelia haerSi maTi 

orTqlis Semdegi raodenobis arsebobisas: benzinis – 1,1-6%; 

ligroinis – 1,5-4,5%; navTis 2-3%; benzolis – 1,4-7%. temperaturis 

momatebisas SesaZloa navTobproduqtebis ufro intensiuri 

aorTqleba da cecxlsaSiSi anda feTqebadsaSiSi narevis 

warmoqmna haerTan. 

Txevadi tvirTis specializebul sawyobs (rezervuars) Tavis 

SemadgenlobaSi aqvs: dacla-datvirTvis ubnebi, satumbi sadguri, 
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Sidasasawyobo transporti (Cveulebrivad milsadeni), marTvis 

sistemebi (avtomaturi an naxevradavtomaturi), signalizacia, 

kavSirgabmuloba, xanZrisCamqrobi da gamwmendi nagebobebi. garda 

amisa, navTobterminals xSir SemTxvevaSi aqvs Tavisi misasvleli 

liandagi, samarSruto matareblebis miRebisa da gagzavnis mizniT. 

navmisadgomebi da pirsebi (sazRvao terminalebi) aRWurvilia 

misasvleli da Sida saavtomobilo gzebiT, saremonto meurneobiT, 

vagonebis gawmendi meurneobiT, energomeurneobiT, administraciul-

sayofacxovrebo da Semomfargvleli nagebobebiT, damcavi 

signalizaciiT.  

terminalebis axlos, romelSic xorcieldeba Txevadi 

tvirTebis Casxma, sarkinigzo cisternebisaTvis gaTvaliswinebulia 

gamrecx-damorTqli sadgurebi tvirTis narCenebisagan cisternebis 

gasawmendad. 

Txevadi tvirTebis SenaxvisaTvis sawyobebSi gaTvaliswi-

nebulia miwiszeda da miwisqveSa, horizontaluri da vertikaluri 

cilindruli formis rkinabetonis da foladis SeduRebuli 

rezervuarebi. rezervuarebis ganlageba warmoebs terminalze 

sawyobebis teqnologiuri proeqtirebis normebis Sesabamisad. 

garda Txevadi tvirTebis Senaxvis, Casxmisa da Camosxmisa, 

sawyobebi da satvirTo terminalebi aRWurvilia satumbi 

sadgurebiT, sxvadasxva milsadenebiT, sinjis amRebi, kontrolis, 

avtomatizaciis marTvis, signalizaciis da yvela mowyobilobis 

sistemisa da TviT tvirTis mdgomareobis indikaciis aparaturiT. 

Txevadi tvirTebiT cisternebis datvirTvisa da daclisaTvis 

didi tvirTnakadebis dros, iyeneben Casasxmel da Camosasxmel 

estakadebs. advilad aalebadi tvirTis estakada da mowyobiloba 

unda iyos erTmaneTisagan gayofili da Seesabamebodes 

samSeneblo normebsa da wesebs. didi tvirTnakadebis dros 

sawyobebSi ayeneben ormxriv Casasxmel da Camosasxmel estakadebs. 

sawyobSi Txevadi tvirTebis miRebis dros saWiroa 

ganisazRvrosY misi raodenoba. tvirTis masas cisternaSi 

sazRvraven siTxis moculobiT, xolo Semdeg moculobis gadayvaniT 
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masis erTeulebSi. cisternebis yvela saxisaTvis arsebobs 

moculobis gansazRvris specialuri, e.w. dakalibrebis cxrilebi. 

am cxrilebis meSveobiTa da siTxis simkvrivis Sesworebis 

gamoyenebiT SesaZlebelia ganisazRvros tvirTis masa cisternaSi. 

cisternis tevadobis gamoyenebis koeficienti meryeobs 0,95-0,98-is 

farglebSi. 

terminalis navmisadgomebi aRWurvilia sxvadasxva tipisa da  

saxis mowyobilobebiT. tankeris navmisadgomis nagebobis 

principuli sqema naCvenebia nax. 10-ze. 

nax. 10. navTobCasasxmeli navmisadgomis sqema 
   1 – saSlange mowyobiloba; 2 – saxanZro koSkura; 3 – samuSao 
   baqani; 4 – satvirTo stenderi; 5 – misaWeri cxvirisTvis;  
   6 – meqanikuri Ruzis CamSvebi; 7 – liTonis maluri nageboba 

 
samuSao baqani gankuTvnilia navmisadgomis mTeli gadamtvirTi 

mowyobilobis gansaTavseblad.  

navmisadgomis gadamtvirT mowyobilobaSi Sedis: satvirTo 

milsadenebis ganStoeba, sanapiro da gemebis milsadenebis 

SesaerTebeli mowyobilobebi, distanciuri marTvis onkanebiT 

uSualo marTvis madublirebeli punqti, mowyobilobebi tankerSi 

Casasxmeli da Camosasxmeli produqciis raodenobis aRricxvisaTvis, 

agreTve sxva mowyobilobebi damxmare operaciebis warmoeblad. 

mowyobiloba sanapiro da gemis milsadenebis SesaerTeblad, 

SeiZleba iyos ori tipis: a) mowyobilobebi Slangis asawevad, maT  

misawodeblad  bortze  da  dasaregulireblad  tankeris 

damuSavebisaTvis; b) navmisadgomis saSlange mowyobilobis saxiT. 

●

●

●

●

● ●
●●

2

3 4

1 

7

5 6
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es ukanaskneli warmoadgenen sanapiro milsadenis marTvis 

saboloo samarTav rgols. es rgolebi uSualodaa SeerTebuli 

gemis milyelebTan.  

sarkinigzo cisternebis damuSavebisaTvis gamoiyeneba 

specialuri estakadebi moqnili SlangebiT, romelic mimagrebulia 

stacionarul mosabrunebel milebze. es milebi dayenebulia 

sarkinigzo frontis gaswvriv yovel 4 metris daSorebiT 

erTmaneTisagan da ikvebebian ZiriTadi ganivi milsadenidan. 

cisternidan tvirTis Camosasxmelad gamoiyeneba Camosasxmeli 

Rarebi, romelTa meSveobiT tvirTi xvdeba Camosasxmel koleqtorSi. 

koleqtoridan tvirTi gadaecema Sualedur rezervuarSi, am 

ukanasknelidan gadaitumbeba tumboebis saSualebiT. 

cisternebis damuSaveba naTeli da Savi navTobproduqtebiT 

warmoebs calkeul xazebze. cisternebi icleba qveda gamomSvebi 

sarqvelis da moqnili SlangiT, romelic uSualod SeerTebulia 

milsadenis koleqtorTan, an dacla xdeba tumboebis meSveobiT. 

sazRvao navTobCamosasxmeli terminalis erT-erTi varianti 

naCvenebia nax. 11-ze [66]. am naxazze moyvanilia navmisadgomis 

specialur pirsTan gemebis miyenebis ori varianti. am 

variantebidan meoris gamoyeneba mizanSewonilia mcire siRrmian 

napirTan, radganac SesaZlebelia gemze daitvirTos Txevadi 

tvirTi napiridan Sors da Semcirdes kapitaluri danaxarjebi 

fsker-gamaRrmavebel samuSaoebze. didi wyalwyvis tankeris 

miuReblobis mizezia misi didi `dajdomis~ sididi (10-12 m) da meti. 

rezervuarebis ricxvi Txevadi tvirTebis SenaxvisaTvis da 

maTi moculoba SeiZleba ganvsazRvroT gamosaxulebidan 

f

W
Vn t 







365
,                          (27) 

sadac n – rezervuarebis ricxvia Senaxvis zonaSi; 

       Vt – erTi rezervuaris moculobaa;  

       Q – Txevadi tvirTis wliuri tvirTnakadi, mln.t/wel; 

        _ terminalSi tvirTis Senaxvis vada; 

        _ Txevadi tvirTis simkvrive; 
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 f – Txevadi tvirTiT rezervuarebis gavsebis koeficienti; 

(iReben )98,095,0 f . 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

          nax. 11. sazRvao navTobCamosasxmeli terminali. 
   1 – administraciul-sayofacxovrebo korpusi; 2 – misasvleli 
   rkinigza; 3 – terminalis Semoragva; 4 – Tbili gvirabi  
   cisternebis gasacxeleblad; 5 – Camosasxmeli estakada; 
   6 – navTobproduqtebis droebiTi Senaxvis rezervuarebis parki, 
   romelic Semosulia rkinigziT; 7 – milsadenebis da gadamtumbi 
   sadgurebis Siga sistema; 8 – navmisadgomi navTobproduqtebis 
   gadatumbvisaTvis gemze; 9 – pirsi navTobproduqtebis gemze 
   gadatvirTvisaTvis; 10 – navTob-Camosasxmeli gemebi (tankerebi). 
   ubani navTobproduqtebis SenaxvisaTvis, romelic Semosulia 
   milsadenuri transportiT; 12 – magistraluri milsadeni.    

 

Casasxmeli terminalis proeqtirebis dros saWiro xdeba 

ramodenime monacemis winaswar codna; magaliTad, cnobilia ra 

wliur tvirTnakadi Q1, sawyobSi tvirTis Senaxvis vada da erTi 

rezervuaris moculoba, SeiZleba ganisazRvros rezervuarebis 

ricxvi. 

tVf

Q
n








365
.                           (28) 

terminalSi Txevadi tvirTebis Senaxvis maragi toli iqneba 

nlVE t   .                             (29) 

12
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Tu cnobilia mTeli sarezervuaro parkis arsebuli 

moculoba E da wliuri tvirTnakadi Q, romelic unda gadamuSavdes 

ramodenime terminalze, SeiZleba ganisazRvros masSi Txevadi 

tvirTebis Senaxvis saSualo vada (dReRameSi): 

Q

E365
 .                               (30) 

 (27)-(30) formulebiT SeiZleba gadavwyvitoT terminalis 

proeqtirebis sxva amocanebic. 

Txevadi tvirTis Camosxmis vada vagonidan (saaTi), SeiZleba 

ganisazRvros formuliT: 

mt
vF

mq
mtt 21 


,                          (31) 

sadac t1 – dro mosamzadebel operaciebze (lukebis gaReba, 

Slangebis gamarTva, gadasatani Rarebis dayeneba), sT; 

angariSebSi miiReba erT vagonze 1,01 t  sT;  

       m – vagonebis ricxvi miwodebaSi; 

       q – erTi cisternis datvirTva (cisternaSi tvirTis 

saSualo masa), t;   

        v _ cisternidan Txevadi tvirTis gadinebis siCqare; 

TviTdinebis dros gh245,0   ;  37,08,0 siCqaris 

koeficienti; 81,9g  m/wm2; h – Txevadi tvirTis svetis 

simaRlea cisternaSi; 

       F – Camosasxmeli naxvretis ganikveTis farTi, m2; 

        _ nakadis SekumSva Camosxmis dros; angariSebSi miiReba 

6,0 , xolo blanti siTxeebisaTvis 1 ; 

        _ Txevadi tvirTis simkvrive, gr/sm3; 

       t2 – saboloo operaciebis Sesrulebaze daxarjuli dro 

erTi cisternisaTvis, sT; angariSebSi 2,0t  sT. 

tumboTi cisternis datvirTvisa da daclis dro 

ganisazRvreba formuliT: 

mt
Q

mq
mtt 2

1
1 3600




,                       (32) 
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sadac Q1 – tumbos miwodebis simZlavre (mwarmoebloba), t/sT; 

        _ Txevadi tvirTis simkvrivea, gr/sm3. 

tumboebis SerCevis dros Txevadi tvirTis gadatvirTvisaTvis 

saWiroa gaTvaliswinebul iqnes siTxis maxasiaTeblebi, 

temperatura, siblante, agresiuloba da sxva Tvisebebi. tumbos 

amZravis simZlavre, kvt-Si, SeiZleba ganisazRvros formuliT 

)10( 6
1   hgQN ,                       (33) 

sadac Q – tumbos miwodebis simZlavre (mwarmoebloba), t/sT;  

        _ siTxis simkvrivea, gr/sm3; 

       h – dawneva, anu siTxis miwodebis saSualo simaRle, m; 

        _ m.q.k., 9,08,0  . 

610 masis gadayvana kilogramebidan tonebSi da n.m/kg kvt-Si 

(103). 

Camosasxmeli terminalis sxva parametrebs sazRvraven im 

meTodebis analogiiT, romlebic gamoiyeneba sxva tipis sawyobebisa 

da terminalebis proeqtirebis dros. 

navmisadgomebis proeqtirebis praqtikaSi arsebuli 

gamocdilebidan gamomdinare, erTi navmisadgomis momsaxure 

sawyobis moculoba unda akmayofilebdes pirobas. 

ss DED 5,23,1  ,                            (34) 

sadac Ds – saangariSo gemis sufTa tvirTamweobaa, t. 

navmisadgomisa da pirsis momsaxure sawyobebis moculoba 

erT navmisadgomze 

SevrC KnlVE t  
1

,                           (35) 

Sev1 KnlVE t   2
,                           (36) 

sadac SevK rezervuaris Sevsebis koeficientia. 

rezervuarebis mier dakavebuli farTi 

Semgamrrezrez

r  


KSVn

E
S ,                     (37) 

sadac rezn rezervuaris raodenobaa, erT.; 

       rezV rezervuaris moculobaa, m3; 
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       rS rezervuaris mier dakavebuli farTia, m2; 

       gamK rezervuaris farTis gamoyenebis koeficientia; 

       Sem  rezervuaris Sevsebis koeficientia. 

rezervuaris parkis mier dakavebuli farTi 





S

S

BNlLS
1

)( nav.nav.gemrez .                     (38) 

saidanac 







S

S

NlL

S
B

1

)( nav.gem

rez

nav. .                        (39) 

erT navmisadgomze saWiro sawyobebis moculoba  

QDKE sN  s ,                             (40) 

sadac sK gamavali tvirTnakadis sirTulis koeficienti; 

       sD saangariSo gemis sufTa tvirTamweoba, t; 

       Q tevadobis maragi, romelic iangariSeba formuliT 

SendR tPQ  ,                                (41) 

sadac dRP navmisadgomze satvirTo samuSaoTa moculoba, yvelaze 

daZabuli Tvis ganmavlobaSi, t; 

       t drois normatiuli maragia (aiReba 24 dRe). 

navTobisa da navTobproduqtebis damuSavebis swor 

teqnologiasa da dadgenili normebis Sesrulebaze bevradaa 

damokidebuli mTlianad terminalis stabiluri da warmatebuli 

funqcionireba. 

 

2.1.3.5. sarkinigzo transportiT navTobtvirTebis  
gadazidvis specifika 

 

dadgenilia, rom navTobtvirTebis 90%-ze meti gadaizideba 

sarkinigzo transportiT anu rkinigzis cisternebiTa da 

bunkeruli naxevarvagonebiT. rkinigziT gadasazid Txevad 

navTobtvirTebs miekuTvneba: navTi, benzini, dizelis sawvavi, 

ligroini (yvela naTeli), mazuTi, mineraluri zeTebi, navTobi 

(yvela Savi). unda aRiniSnos, rom rkinigziT gadasazid 
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navTobtvirTebSi navTobis wili yvelaze mcirea (garda 

calkeuli gamonaklisebisa), radganac igi ZiriTadad gadaizideba 

milgamtari transportiT. 

gadasazidi navTobtvirTebi iyofa saSiS da arasaSiS 

jgufebad. saSiS jgufSi gaerTianebuli navTobtvirTebis gadazidva 

xorcieldeba specialuri pirobebis dacviT. garda aRniSnulisa, 

Txevad tvirTebs aqvT Tvisebebi, romlebic gavlenas axdenen maTi 

transportirebis, Casxmisa da Camosxmis pirobebze, rogoricaa 

siblante da simkvrive. am ukanasknelze damokidebulia cisternis 

tvirTamweobis gamoyenebis xarisxi. zogadad, navTobtvirTebis 

gadazidvis dros cisternis tvirTamweoba gamoiyeneba 85%-iT. 

navTobtvirTebis gadasazid cisternebs aqvT sxvadasxva 

konstruqcia: qveda Camosxmis mowyobilobebi, romliTac 

SesaZlebelia yvela saxis navTobtvirTebis Camosxma TviTdinebiT; 

qveda Camosxmis mowyobilobebis gareSe, roca navTobtvirTebis 

Camosxma xdeba cisternis zeda liukidan satumbi danadgarebiT 

(ZiriTadad naTeli navTobproduqtebisaTvis). am WrilSi 

aucilebelia vigulisxmoT bunkeruli naxevarvagonebi blanti da 

Sesqelebadi navTobtvirTebis gadasazidad. rogorc wesi, 

cisternebiTa da bunkeruli naxevarvagonebiT gadasazidi 

navTobtvirTebis Casxma da Camosxma xdeba misasvlel liandagSi 

da arasaerTo sargeblobis punqtebSi. 

navTobproduqtebis Casxma warmoebs navTobgadamamuSavebeli 

qarxnis misasvlel liandagSi (liandagebSi), xolo navTobisa – 

navTobbazaSi. navTobbazis teritoria dayofilia zonebad,  

navTobis miRebis, Senaxvisa da gacemisaTvis. navTobisa da 

navTobproduqtebis Casxma-CamosxmisaTvis gamoiyeneba sxvadasxva 

saxis specializebuli mowyobilobebi, romelTa SerCevac xdeba 

tvirTis saxeobis, raodenobisa da cisternebis konstruqciuli 

maxasiaTeblebis mixedviT. 

Casxmaze daxarjuli faqtiuri dro damokidebulia 

miwodebuli cisternebis raodenobaze, Casasxmeli produqtis 

saxeobasa da Casasxmeli mowyobilobebis simZlavreze. miwodebis 
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frontze drois saerTo xarji, romelic saWiroa erT miwodebaSi 

myof vagonebSi navTobtvirTebis Casasxmelad, tolia [63]: 

gamdamCasmiw
fr
miw ttttt  ,                     (42) 

sadac miwt Casxmis frontze cisternebis miwodebaze daxarjuli 

dro, sT;  

       Cast Casxmis xangrZlivoba, sT; 

       damt damxmare operaciebis xangrZlivoba, romelic 

iTvaliswinebs miwodebuli cisternebis Semowmebas, 

Casasxmel saxelurTa morgebas, Casxmis damTavrebis 

Semdeg qafis dawdobas, Casxmuli produqciis 

gazomvis damTavrebas da Casasxmel saxelurTa 

mocilebas cisternis liukidan, sT; 

       gamt Casxmuli cisternebis gamotanaze daxarjuli dro, sT. 

aRniSnuli formulis yvela elementi, garda Cast , isazRvreba 

qronometraJuli dakvirvebis safuZvelze adgilobrivi pirobebis 

gaTvaliswinebiT. 

uSualod Casxmaze daxarjuli dro ganisazRvreba Semdegi 

formuliT: 

kolsaS

Cas
Cas nfv

Q
t

60
 ,                          (43) 

sadac CasQ erT miwodebaSi Casasxmeli navTobtvirTis masa, t; 

        f _koleqtoris ganivi kveTis farTi, m2; 

       saSv navTobtvirTis moZraobis siCqare milSi, m/wm;  

        Casasxmeli navTobtvirTis simkvrive, t/m3; 

       koln koleqtorebis ricxvi. 

Tavis mxriv sidide saSv  ganisazRvreba formuliT: 

2

2gh
v saS ,                           (44) 

sadac  _ siCqaris koeficienti; misi saSualo mniSvnelobaa 

97,0 ; 

         g _ Tavisufali vardnis aCqareba, 81,9g  m/wm2; 
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         h _ dawola, anu rezervuarSi siTxis simaRle, m. 

im sarkinigzo-sazRvao kompleqsebSi, sadac adgili aqvs 

navTobtvirTebis gadatvirTvas erTi saxeobis transportidan 

meoreSi, axdenen maT masobriv Camosxmas. Tu dReRameSi daclili 

cisternebis raodenobam Seadgina 25, _ iTvleba, rom es raodenoba 

mocemuli kompleqsisaTvis maqsimaluria. gadmosasxmeli navTob-

tvirTebis moculobisa da saxeobisagan, aseve cisternebis 

konstruqciisagan damokidebulebiT, arsebobs navTobtvirTebis 

Camosxmis Semdegi ZiriTadi xerxebi: 

 navTobtvirTebis iZulebiTi Camosxma tumboebis saSualebiT 

(navTobtvirTebis Sewova vakuumuri tumboebiTa da maTi 

miwodeba rezervuarebSi an Camosasxmel komunikaciebSi); 

 navTobtvirTebis Camosxma TviTdinebiT sifoniT regulirebis 

dros, roca cisternisa da mimRebi rezervuaris doneebi 

sxvadasxvaa da Casasxmeli dgarebi asruleben sifonis funqcias; 

 navTobtvirTebis Camosxma Ria TviTdinebiT, qveda Camosasxmeli 

meqanizmis saSualebiT, ZiriTadad Savi navTobtvirTebis 

Camosxnisas (navTobi, mazuTi). 

masobrivi Camosxmis adgilebSi gamoiyeneba erTmxrivi da 

ormxrivi estakadebi. erTmxriv estakadas SeuZlia mxolod erTi 

mimarTulebiT navTobtvirTebis miwodeba (Casxma an Camosxma), 

xolo ormxrivi estakadiT SeiZleba rogorc Casxmis, aseve 

Camosxmis ganxorcieleba.  

tumboebis (saqaCavis) meSveobiT uSualod Camosxmis 

xangrZlivoba (mosamzadebel da damamTavrebel operaciebze 

daxarjuli droebis gauTvaliswineblad) SeiZleba ganisazRvros 

formuliT: 

t
Camt

Cam q

Q
t

60
 ,                            (45) 

sadac CamQ Camosasxmeli navTobtvirTis masa, t;  

       tq tumbos miwodebis simZlavre, m3/sT. 
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erTi cisternidan Camosasxmeli navTobtvirTis ( CamQ ) 

TviTdinebiT qveda Camosxmis SemTxvevaSi, uSualod Camosxmis 

xangrZlivoba ganisazRvreba Semdegi formuliT: 

Fv

Q
t

 saS

cTv
Cam 


60

,                            (46) 

sadac  _ navTobtvirTis Wavlis dawolis koeficienti, angariSebSi  

Rebuloben 6,0 ; 

       F _ Camosasxmeli Riobis ganikveTis farTi, m2; 

       
saSv  navTobtvirTis moZraobis (gamodinebis) saSualo 

siCqare, m/wm. 

estakadis saWiro sigrZe, romelic emsaxureba erTi tipis 

cisternebis jgufis (zogjer marSrutis) Camosxmas, ganisazRvreba 

formuliT: 

c

cCam

est U

lQ
L


 ,                         (47) 

sadac cl cisternis sigrZe, m; 

      cU cisternis tevadoba, m3. 

aRniSnul qveTavSi ganxiluli sarkinigzo transportiT 

navTobtvirTebis gadazidvis specifika da masTan dakavSirebuli 

teqnikuri parametrebis gansazRvris SesaZlebloba, aucilebelia 

imisaTvis, rom maqsimaluri sizustiT gamovikvlioT saqarTvelos 

sarkinigzo-sazRvao kompleqsebSi gadatvirTvis mwarmoeblurobis 

gazrdis SesaZleblobebi sarkinigzo da sazRvao transportis 

urTierTqmedebis dros.  

 

 2.2. saqarTvelos satransporto logistikur kompleqsebSi 
     mwarmoeblurobis xelisSemSleli pirobebisa da misi 
     gazrdis SesaZleblobaTa mokvleva 
 
   2.2.1. saqarTvelos sarkinigzo-sazRvao kompleqsebSi 
        navTobtvirTebis gadatvirTvis moculobis arsebuli 
        donis dadgena 
 

unda aRiniSnos, rom Sereul mimosvlaSi navTobisa da 

navTobproduqtebis gadatvirTvis optimizacia sazRvao da 
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sarkinigzo transportis urTierTqmedebisas gulisxmobs muSaobis 

iseTi reJimis (reJimebis) Seqmnas, romelic uzrunvelyofs 

yovelwliurad mzardi tvirTnakadebis Seuferxebel aTvisebas 

mocemuli teqnikuri aRWurvilobis pirobebSi. 

rogorc zemoT Catarebulma analizma gviCvena, sarkinigzo-

sazRvao kompleqsi warmoadgens rTul sameurneo-sawarmoo 

erTeuls, romlis warmatebuli funqcionireba damokidebulia 

misi Semadgeneli elementebis muSaobis Sesrulebis xarisxze. 

konkretulad rom vTqvaT, sarkinigzo-sazRvao kompleqsis 

ZiriTadi Semadgeneli elemenetebis _ portiswina da saporto 

sadgurebis, sazRvao mowyobilobebisa da satvirTo frontebis 

muSoba unda ganvixiloT erT kompleqsSi, erTiani teqnologiuri 

procesis pirobebSi. 

rogorc aRvniSneT, sarkinigzo-sazRvao kompleqsi, anu 

rogorc mas xSirad eZaxian _ sazRvao navsadguri, erTi mTliani 

da ganuyofeli organizmia: sarkinigzo da sazRvao kompleqsebis 

mowyobilobebi warmoqmnian erT mTlian da urTierTmimarT 

mWidrod dakavSirebul qsels, romlis gamarTulma muSaobamac 

unda gansazRvros navsadguris simZlavre, teqnologiuri 

procesebis intensifikacia da misi muSaobis ZiriTadi 

raodenobrivi da xarisxobrivi maCveneblebi. sazRvao navsadguris 

racionaluri da efeqturi muSaoba aseve bevradaa damokidebuli 

aRniSnuli kompleqsebis simZlavreze, urTierTganlagebasa da 

erTian sqemaze, rasac Tavis mxriv mniSvnelovanwilad gansazRvravs 

zRvis sanapiro zolis konfiguracia da pirsebis ganlageba, 

agreTve rkinigzis sadgurisa da xazis mdebareoba zRvis sanapiros 

mimarT. sarkinigzo mowyobilobebma unda uzrunvelyon gemebis 

drouli (intensiuri) gadmotvirTva, vagonebis gamotana, gadamcemi 

matareblebis miReba, daxarisxeba da gemebis intensiuri datvirTva. 

amrigad, sarkinigzo-sazRvao kompleqsis muSaobis avkargianobaze 

SeiZleba vilaparakoT mxolod rogorc erT mTlian kompleqsze. 

navsadguris gamarTuli muSaobis erT-erTi mTavari faqtoria 

saporto sadguris simZlavre, anu misi gamtar- da gadamuSavebis- 
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unarianoba, rac eqspluataciis normalur pirobebSi unda 

aRematebodes sazRvao mowyobilobaTa simZlavres 15-20%-iT [28]. 

saTanado simZlavre unda gaaCndes saporto komunikaciebsac, 

raTa   harmoniulad   ganxorcieldes   gadatvirTvis  procesi 

transportis erTi saxeobidan meoreSi. 

yvela SemTxvevaSi, sarkinigzo-sazRvao kompleqsis 

urTierTqmedebis optimaluri variantis dadgenis dros, 

optimizaciis amocana formulirdeba Semdegi saxiT: saWiroa 

moiZebnos tvirTis mopovebis adgilidan gadatvirTvis adgilamde 

misi transportirebis iseTi varianti, rom Sejamebuli 

saeqpluatacio xarjebi iyos minimaluri. optimizaciis 

aRniSnuli amocana SeiZleba Caiweros Semdegi saxiT: 

min
1 11 1
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            (48)    

sadac ijC _ 1 t tvirTis transportirebaze saWiro xarjebi i-uri 

mopovebis adgilidan j-ur portamde; 

ijX  _ i-uri mopovebis adgilidan j-ur portSi gadasazidi 

produqciis moculoba; 

ijC _i-uri adgilidze mopovebuli 1 t tvirTis 

gadatvirTvaze saWiro xarjebi j-ur portSi; 

i,  j, m, n - Cveulebrivi naturaluri ricxvebia. 

rogorc zemoT aRvniSneT, baTumis sarkingzo-sazRvao 

kompleqsSi yovelwliurad gadamuSavebuli tvirTebis raodenobidan 

navTobtvirTebis wili sakmaod maRalia. baTumis navsadgurSi 

dReisaTvis Txevadi tvirTebis (faqtiurad navTobtvirTebis) 

gadasatvirTad fuqncionirebs navTobterminali #1-3 navmisadgomiani 

da erTi unavmisadgomo pirsiT, romelTac SeuZliaT erTdroulad 

miiRon 4 gemi (nax. 12). saporto nagebobebis maqsimaluri 

simZlavre (gadamuSavebisunarianoba) gaTvlilia 10 mln.t-ze 

weliwadSi (perspeqtiuli ganviTareba iTvaliswinebs 18 mln.t. 

tvirTis gadamuSavebas). navTobterminalis #1-3 pirsebze 

SesaZlebeli 60000 t tvirTamweobis tankerebis damuSaveba, xolo 
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unavmisadgomo pirsze _ 120000 t-isa. nedli navTobis gadamuSavebis 

normaa 1000 t/sT, dizelis sawvavisa _ 1000 t/sT, benzinisa  _ 480 

t/sT da  da mazuTisa _ 1400 t/sT. 

nax. 12. baTumis navsadguris sqema. 
         1-3 – navTobterminali; 4 – sakonteinero terminali; 
         5 – navmisadgomi sarkinigzo bornisaTvis; 6-9 – terminali; 
         mSrali tvirTebisaTvis; 10-11 – samgzavro terminali; 
    12 – navTobtvirTebis rezervuarebi. 
 

bolo 10 wlis monacemebiT baTumis sarkinigzo-sazRvao 

kompleqsSi weliwadSi saSualod gadamuSavebuli iqna 6,5 mln.t. 

tvirTi, saidanac 5,516 mln.t navTobtvirTia, ramac Seadgina 

portis mTeli tvirTbrunvis 86%. SesaZlebeli iyo kompleqss 

gadaemuSavebina (gadaetvirTa) 8,6 mln.t. navTobtvirTi. sxva 

sityvebiT rom vTqvaT baTumis navsadgurma gadaamuSava 3,1 mln.t-

iT anu 36%-iT naklebi produqcia vidre es iyo SesaZlebeli [65]. 

rogorc cnobilia foTis sarkinigzo-sazRvao kompleqsis 

maqsimalurad SesaZlo gadazidvisunarianoba gaTvlilia 15 mln.t. 

tvirTis gadamuSavebaze weliwadSi. navTobtvirTebis damuSavebas 

emsaxureba #1-3 terminali (nax. 13). bolo 10 wlis monacemebiT 

foTis portSi gadamuSavebulma tvirTebis saSualo wliurma 

raodenobam Seadgina 5,8 mln.t (2010 wels _ 7,31 mln.t), aqedan 

navTobtvirTebis wili saerTo tvirTnakadSi iyo 1,022 mln.t _ 

17,6% (2010 wels _ 1,167 mln.t., 16%). ukanaskneli 10 wlis 

ganmavlobaSi gadamuSavebuli tvirTebis raodenoba foTis 

sarknigzo-sazRvao kompleqsSi ar aRemateboda 8 mln.t-s (2008 weli)  
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nax. 13. foTis navsadguris sqema. 
 

_ eqstremalur pirobebSi, xolo Cveulebriv situaciaSi _ 7,734 

mln.t-s (2007 weli). amdenad, SeiZleba iTqvas, rom foTis 

sarknigzo-sazRvao kompleqsis maqsimaluri simZlavre _ 15 mln.t 

weliwadSi _ es cifri atarebs ufro Teoriul xasiaTs, yovel 

SemTxvevaSi  manam,  sanam  2014 wlisaTvis eqspluataciaSi ar Seva 

axali sakonteinero terminali, xolo realuri simZlavre upriania 

gaiTvalos 10 mln.t tvirTis gadamuSavebaze. aRniSnulidan 

gamomdinareobs, rom foTis portis realurma simZlavrem 

navTobtvirTebis gadatvirTvisas Seadgina 1,167 mln.t 1,5 mln.t-is 

nacvlad, anu 25,6%-iT naklebi, vidre SesaZlebeli iyo mocemuli 

teqnikuri aRWurvilobis pirobebSi. me-14 naxazze naCvenebia 

baTumisa da foTis  sarkinigzo-sazRvao kompleqsebSi bolo 6 

wlis ganmavlobaSi Teoriul da realizebul gadatvriTviT 

simZlavreebs Soris Tanafardoba 

sufsisa da yulevis saporto terminalebSi navTobtvirTebis 

gadatvirTvis moculobis arsebuli done dadgenilia konkretuli 

operatiuli situaciebidan gamomdinare, anu dReisaTvis maTi 

arsebuli simZlavreebis mixedviT; raime sxva parametrebze 

saubari, romlebic gavlenas moaxdendnen am terminalebis 

simZlavreebis gazrdaze, jerjerobiT SeuZlebelia, radganac 

terminalebi imyofeba formirebis procesSi. 
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 nax. 14. baTumisa (a) da foTis (b) sarkinigzo-sazRvao kompleqsebSi 
   bolo 6 wlis ganmavlobaSi Teoriuli da realizebuli 
   gadatvirTvis simZlavreebs Soris Tanafardoba. 

    

amrigad, saqarTvelos sarkinigzo-sazRvao kompleqsebis 

muSaobis analizmma gviCvena, rom dReisaTvis baTumisa da foTis 

kompleqsebis realuri simZlavre (gadamuSavebisunarianoba) TiTqmis 

erTnairia da meryeobs saSualod 6 mln.t-is farglebSi. baTumis 

kompleqsis mTlian tvirTnakadSi navTobtvirTebis wili Seadgens 

daaxloebiT 85%-s (5,5 mln.t. weliwadSi), xolo foTis kompleqsSi 

– saerTo tvirTnakadis 15%-s (1,0 mln.t). navTobtvirTebis 

gadazidvisas realurad realizebulma simZlavreebma Seadgina 
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baTumis kompleqsSi 63%, xolo foTisaSi – 75%. aRniSnulidan 

gamomdinare, gamosakvlevia is ZiriTadi xelisSemSleli faqtorebi, 

romelTac adgili aqvs baTumisa da foTis sarkinigzo-sazRvao 

kompleqsebis funqcionirebaSi (an mTlian gadazidviT procesSi) 

navTobtvirTebis sarkinigzo-sazRvao transportiT Sereuli 

gadazidvebis dros. 

 

    2.2.2. saqarTvelos sarkinigzo-sazRvao kompleqsebSi  
         mwarmoeblurobis gazrdis xelisSemSleli  
         pirobebis  analizi 
 

2.2.2.1. zogadi mdgomareoba 

 
saporto satransporto kvanZebSi sarkinigzo da sazRvao 

transportis urTierTqmedeba yovelTvis warmoadgenda da dResac 

warmoadgens erT-erT aqtualur da Tu SeiZleba iTqvas, mtkivneul 

problemas. problemis aqtualoba ganpirobebulia imiT, rom 

sarkinigzo da sazRvao transportis urTierTqmedebis dros 

adgili aqvs, zogadad rom vTqvaT, am ori saxeobis transportis 

xSir SemTxvevaSi SeTanxmebul, xolo zogjer kerZo interesebiT 

gamowveul moqmedebebs, rogorc teqnikuri, aseve teqnologiuri 

TvalsazrisiTac. aseTi qmedebebis Sedegad saxezea gaumarTlebeli 

mocdenebi da dadgenili teqnologiuri procesebis iZulebiT 

darRvevebi transportis rogorc erTi, aseve meore saxeobis 

mxridan, rac saboloo jamSi uaryofiTad aisaxeba sazRvao 

terminalis stabilur muSaobaze. 

rogorc praqtika gviCvenebs, problemis mogvareba 

SesaZlebelia:  

 teqnikuri parametrebis optimizaciiT, raTa SesaZlebeli 

gaxdes urTierTmisaRebi procesebis dakanoneba, anu sarkinigzo 

da sazRvao sistemebze urTierTmisaRebi parametrebis arseboba 

(pirsebze misawodebeli liandagebis ricxvi, portiswina 

sadguris liandagebis ricxvi da misi gamtarobis unaris 

Sesabamisoba saporto mowyobilobebis qvesistemebTan da sxv.); 
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  urTierTmarTvadi  teqnologiuri  procesebis SeqmniT; aq 

igulisxmeba iseTi erTiani teqnologiuri procesebis Seqmna, 

romelic daabalansdeba am ori saxeobis transportis calkeul 

teqnologiur procesebs. amasTan, Cveni azriT, prioriteti 

erTiani teqnologiuri procesis Seqmnis dros, miniWebuli unda 

hqondes sarkinigzo transports, ragdan mis teqnologiebSi 

satransporto procesebis albaTuri xasiaTi gacilebiT dabalia, 

vidre sazRvao transportze; 

_ satransporto nakadebis SeTanxmebuli marTviT, anu am 

SemTxvevaSi sazRvao da sarkinigzo satransporto saSualebebis 

maqsimalurad SeTanxmebuli moyvaniT saporto satransporto 

kvanZebSi. 

zemoT Tqmulis gaTvaliswinebiT, vatarebT saqarTvelos 

saporto satransoprto kvanZebSi xelisSemSleli pirobebis 

analizs. 

 

  2.2.2.2. saqarTvelos saporto terminalebSi navTobtvirTe- 
    saTvis saWiro sasawyobo simZlavreebis optimaluri 
    mniSvnelobebis dadgena 
 

up. yovlisa unda aRiniSnos, rom mSrali tvirTebisagan 

gansxvavebiT, navTobtvirTebis gadatvirTvisas sarkinigzo 

transportidan sazRvaoze, Tavs iCens Txevadi tvirTebis 

gadatvirTvis specifika. es garemoeba aixsneba Semdegi mosazrebebis 

safuZvlze; 

vTqvaT portSi navTobtvirTiT unda daitvirTos saqarTvelos 

portebisaTvis yvelaze metad gavrcelebuli 30000 t wyalwvis 

gemi. imisaTvis, rom es operacia ganxorcieldes, saWiroa 30000 t 

navTobtvirTi (Tu davuSvebT, rom 1 m3  navTobtvirTis wona 1 

tonaa) samtredia-baTumisa da samtredia-foTis ubnebis wyvil 

mimarTulebaze (samtrediidan saporto sadgurebisaken) matareblis 

dasaSvebi brutomasa Seadgens Sesabamisad 3700 da 3600 t-s. 

matareblis netomasa iqneba: 

Qnet = Qbr _ Pbr _ nvagqt,                       (49)            
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sadac Qbr _ matareblis fiqsirebuli brutomasa, t;  

     Plok _ lokomotivis masa. orseqciani mudmivi denis 

lokomotivis masa Plok = 185 t; 

            nvag _ vagonebis raodenoba SemadgenlobaSi. zemoT moyvanili 

fiqsirebuli brutomasis pirobebSi am sididis 

saSualo mniSvneloba orive ubnisaTvis SeiZleba 

miviRoT nvag= 47 vagoni; 

             qt _ erTi  vagonis tarawona. oTxRerZiani cisternisaTvis 

qt  23 t. 

am pirobebSi baTumis mimarTulebisaTvis Qnet=2435 t da 

Qnet=2335 t _ foTis mimarTulebisaTvis. Sesabamisad, baTumis 

portisaTvis saWiroa 12, xolo foTis portisaTvis 13 Semadgenloba 

erTi 30000 t wyalwvis gemis dastvirTad. 

navTobtvirTebis Casxma-CamosxmisaTvis gamoiyeneba sxvadasxva 

saxis specializebuli mowyobilobebi, romelTa SerCevac xdeba 

tvirTebis saxeobis, raodenobisa da cisternebis konstruqciuli 

maxasiaTeblebis mixedviT. Casxmaze daxarjuli faqtiuri dro 

damokidebulia mowodebuli cisternebis raodenobaze, Casasxmeli 

produqtis saxeobasa da Casasxmeli mowyobilobebis simZlavreze. 

Tu gaviTvaliswinebT, rom 

gant
miw
vagCas kqnQ  ,                        (50) 

da mxedvelobaSi miviRebT (43) da (44) formulebs, maSin erTi 

Semadgenlobis gadatvirTvisaTvis saWiro dro iqneba: 

 
kol

gant
miw
vag

Cas
nghf

kqn
t






 230
,                    (51) 

sadac CasQ _erT mowodebaSi rezervuarSi Casasxmeli navTobtvirTis 

masa, t; 

       tq _ erTi oTxRerZiani vagonis (cisternis) saSualo 

tvirTamweoba,    tq  = 60 t;  

       gank  _tvirTamweobis gamoyenebis koeficineti. navTobpro-

duqtebisaTvis misi saSualo mniSvneloba tolia 

gank =0,85 [66];   
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        f _ koleqtoris ganivi farTi. f = 0,00785 m2 [67]; 

    _ siCqaris koeficienti, romlis saSualo mniSvneloba 

angariSebSi aiReba  = 0,97 [63]; 

g _ Tavisufali vardnis aCqareba, g = 9,81 m/wm2; 

h _ dawola, anu rezervuarSi siTxis simaRle. oTxRerZiani 

navTobtvirTebis gadasazidi cisternisaTvis miiReba 

daaxloebiT qvabis diametris naxevari [66], anu h =1,6 m [68]; 

_ Casasxmeli navTobis simkvrive, misi saSualo mniSvneloba 

angariSebSi SeiZleba davuSvaT  = 0,8 t/m3 [66]; 

koln _koleqtorebis saWiro ricxvi estakadaze. [67] 

meTodikis Tanaxmad, estakadebi SeiZleba iyos 1 

koleqtoriT, roca gadasatvirTi (gadasaqaCi) tvirTis 

moculoba umniSvneloa da koleqtorebis raodenoba 

iyos imdeni, ramdeni vagonic Tavsdeba estakadaze. 

statistikur monacemebze dayrdnobiT saqarTvelos 

saporto terminalebi aRWurvilia erTi estakadiT, 

romelzec saSualod SeiZleba daicalos 5 cisterna, 

maSasadame koln = 5. 

miw
vagn _erT miwodebaSi vagonebis maqsimaluri raodenoba, 

Cveni angariSebisaTvis 5 kol
miw
vag nn . 

mocemuli parametrebiT 96 wT. am angariSebSi ar aris 

gaTvaliswinebuli dro daxarjuli vagonebis miwodebaze 

(romelic realur pirobebSi sadguris sqemisa da sadguris 

parkebis ganlagebidan gamomdinare meryeobs 0,15-0,50 sT-is 

farglebSi), damxmare operaciebze (0,1-0,3 sT), vagonebis gamotanaze 

(0,1-0,4 sT), rac saboloo jamSi tolia 0,5-1,0 sT-isa. imdenad, erTi 

Semadgenlobis gadatvrTvaze saWiro drois mTliani cikli 

gacilebiT metia, vidre miRebuli rezultati. 

Catarebuli gamokvlevis Semdeg vmsjelobT Semdegnairad: 

samtredia-baTumis ubanze dReRameSi matarebelTa moZraobis 

mTliani zomebia 22 wyvili matarebeli, maT Soris 8 samgzavro, 

anu satvirTo matareblebis raodenoba 14. dadgenilia, rom baTumis 
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satransporto kvanZSi gadamuSavebuli tvirTebis 85% navTob-

tvirTebia. maSasadame 14 matareblidan daaxloebiT 12, 

navTobtvirTebiTaa datvirTuli. am unabze matareblis netomasa  

netQ 2435 t, anu dReRameSi sarkinigzo sazRvao kompleqss 

Teoriulad miewodeba 2435X12=29220 t navTobtvirTi. samtredia-

foTis ubanze, mxolod foTis daniSnulebiT (yulevis daniSnulebiT 

gasagzavni matareblis CauTvlelad) miewodeba navTobtvirTebiT 

datvirTuli 7 matarebeli, dReRameSi Teoriulad miwodebuli 

navTobtvirTebis raodenoba 7X2335=16345 t. 

realurad miwodebuli navTobtvirTebis moculobis 

TvalsazrisiT, gasaTvaliswinebelia erTi friad mniSvnelovani 

garemoeba _ matarebelTa maqsimaluri masis realizebis pirobebi. 

rogorc bolo 3 wlis analizmma gviCvena, samtredia-baTumisa da 

samtredia foTis ubnebze adgili aqvs matareblis dadgenili 

maqsimaluri masis normebidan gadaxras. matareblis masis 

cvalebadoba iwvevs Sesabamisad SemadgenlobaSi vagonebis 

raodenobis klebas, xolo saboloo jamSi, gadazidvisunarianobis 

sididis Semcirebas. me-15 nax-ze naCvenebia arasrul da 

srulSemadgelobebiani matareblebis ganawilebis histograma 

samtredia-baTumisa da samtredia-foTis ubnebze. rogorc naxazidan 

Cans, samtredia-baTumis ubanze srulSemadgenlobiani matareblis 

wili Seadgens 37, xolo samtredia-foTisaze _ 46%. am pirobebSi 

dasadgenia realurad miwodebuli navTobtvirTebis moculoba 

samtredia-baTumisa da samtredia-foTis ubnebze. 

radganac matarebelTa woniTi kategoriis cvalebadobas 

aqvs SemTxveviTi xasiaTi (daugegmavi, romelic ar eqvemdebareba 

konkretul kanonzomierebas), angariSebs vawarmoebT albaTobis 

Teoriis mixedviT. up. yovlisa vsazRvravT matarebelTSoris 

saSualo intervals aRniSnul ubanze, romelic 22 wyvili 

matareblis pirobebSi toli iqneba 1440:44=32,7wT. erTi saaTis 

ganmavlobaSi matarebelTa moZraobis intensivoba iqneba 60:32,7=1.832 

matarebeli. matareblis saSualo wonis normis dasadgenad 

vsargeblobT   albaTobis  Teoriis  ZiriTadi TeoremiT (binomis  
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  nax. 15. arasrul- da srulSemadgenlobebiani matareblebis 
   ganawilebis histograma samtredia-baTumisa (a) da samtredia- 
        foTis (b) ubnebze. 
 

ZiriTadi Teorema), romlis mixedviTac, matareblis dadgenili 

wonis normidan gadaxris albaToba iqneba: 

183,07,03,0)21(:)23(:)( 2122
3  qPCAP ,  anu matarebelTa wili, 

romlebic imoZravebs dadgenili masiT (am SemTxvevaSi 3700brQ ტ) 

iqneba 1_0,183=0,817, xolo 30239,30223700817,0 saS
brQ  t. amrigad, 

samtredia-baTumis ubanze saangariSo brutomasa aris 3023 t (38,36 

vagoni). am pirobebSi matareblis netomasa iqneba brQ =1956,4 t. 

maSin dReRameSi realurad miwodebuli navTobtvirTebis 
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raodenoba Seadgens 1956,412=23476,8 t. analogiuri msjelobiTa da 

meTodebiT vsazRvravT aRniSnul sidides samtredia-foTis 

ubanze da vRebulobT, rom matareblis netomasaa netQ =1896,18 t. 

dReRameSi realurad miwodebuli navTobtvirTebis raodenoba 

iqneba 1896,18X7=13273,26 t. 

analogiurad vmsjelobT rkinigzis transportidan gemze 

navTobis gadatvirTvis SemTxvevaSic (Teoriuli varianti). 

miuxedavad imisa, rom navTobis gadazidvisas, navTobproduqtebisagan 

gansxvavebiT, igi ar saWiroebs damuSavebas navTobgadamamuSavebel 

qarxanaSi da gadatvirTvis saaTobrivi warmadobac maRalia, am 

dros mTavar uaryofiT mxared gvevlineba matarebelTa intensiuri 

mosvlis aucilebloba im sididemde, rom daculi iqnes 

konkretuli tevadobis gemisaTvis datvriTvis dadgenili vadebi 

(rom araferi vTqvaT specifikur teqnikur aRWurvilobaze), rac 

realur pirobebSi praqtikulad  SeuZlebelia. 

amrigad, rogorc Catarebuli analizidan Cans sarkinigzo-

sazRvao Sereuli gadazidvebis dros navTobtvirTebis 

gadatvirTvisas, teqnologiuri da teqnikur-ekonomikuri 

TvalsazrisiT (zemoT xsenebuli wyalwvis gemis mocdenis 

Rirebuleba saSualod Seadgens 20000 dolars dRerameSi [66]), 

sruliad gaumarTlebelia (faqtiurad SeuZlebelia) navTob-

tvirTebis gadatvirTva rkinigzis transportidan gemze pirdapiri 

variantiT. am SemTxvevebSi gadmotvirTvisaTvis saWiro dro 

gacilebiT metia, vidre nebismieri stacionaruli mowyobiloba-

nagebobebidan (rezervuari, navTobis baza, navTobgadamamuSavebeli 

qarxana) gadmotvirTvisas. amasTan, SeuZlebelia saWiro 

raodenobis moZravi Semadgenlobis koncentracia da daCqarebuli 

miwodeba daclis frontebze. 

am situaciaSi, rodesac mecnierulad dadginda, rom 

navTobis gadatvirTva saporto kompleqsSi pirdapiri variantiT 

yovlad SeuZlebelia, sazRvao da sarkinigzo transoportis 

racionaluri urTierTqmedebis erT-erT aucilebel pirobas 
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warmoadgens portSi Semosul navTobproduqtebiT dasatvirT 

gemSi tvirTis drouli da Seuferxebeli miwodeba. 

am procesis gansaxorcieleblad saWiroa ganisazRvros 

navTobtvirTebis Sesanaxi sawyobebis (rezervuarebis) saWiro 

ricxvi. misi gansazRvra SesaZlebelia (28) formuliT. aRniSnuli 

formulidan  sididis (tvirTis Senaxvis vada satvirTo 

terminalSi) SesarCevad vxelmZRvanelobT Semdegi mosazrebiT: 

radgan erTi 30000 t wyalwvis gemis datvirTvas Cveni angariSebiT 

sWirdeba daaxloebiT 5 dReRame (Tu gadasatumbi mowyobilobis 

saSualo warmadobas miviCnevT 300 t/sT), xolo gauTvaliswinebeli 

garemoebebisaTvis saWiroa 1 dReRame, amitom aucilebelia 

rezervuarebis saerTo tevadoba iyos gaTvlili 6 dReRamis 

maragze, anu  = 6. Cveni SemTxvevisaTvis rezervuarebis Sevsebis 

koeficientis mniSvnelobas vRebulobT   = 0,97. 

[66] meTodikis mixedviT arsebobs navTobtvirTebis Sesanaxi 

vertikaluri, cilindruli formis, liTonis konstruqciis 

Semdegi saxis rezervuarebi: 100, 200, 300, 400, 700, 1000, 2000, 3000 

da 5000 m2 moculobiT. radganac saqarTvelos sazRvao terminalebSi 

gadasamuSavebeli navTobtvirTebis moculoba sakmaod didia, Cven 

rezervuarebis saWiro ricxvis gansazRvras vawarmoebT maTi 

SedarebiT didi tevadobis (1000-5000 m2) pirobebSi. 

me-16 nax-ze naCvenebia rezervuarebis saWiro ricxvi 

asaTvisebeli tvirTnakadis moculobisa da rezervuarebis 

tevadobisagan damokidebulebiT. rogorc naxazidan Cans, 

asaTvisebeli tvirTnakadis realuri sididis pirobebSi (6-10 

mln.t. weliwadSi), roca V1=1000 m3 (V1 _ erTi rezervuaris 

moculoba) 6 mln.t. navTobtvirTis sarealizaciod saWiroa 

daaxloebiT 150 rezervuari, xolo 10 mln.t navTobtvirTisaTvis 

_ 210. SedarebiT naklebi raodenobaa saWiro, roca rezervuarebis 

tevadoba izrdeba. ase magaliTad, roca V1=5000t,  maSin 6 mln.t 

navTobtvirTis asaTviseblad saWiroa daaxloebiT 25 rezervuari, 

xolo 10 mln.t tvirTvisaTvis - 45. 

amrigad,   Catarebuli  analizis   safuZvelze   dadginda  
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saqarTvelos saporto terminalebSi navTobtvirTebisaTvis 

saWiro sasawyobo simZlavreebis optimaluri mniSvnelobebi 

gadasamuSavebeli tvirTnakadis moculobis, navTobtvirTebis 

qimiur-fizikuri Tvisebebisa da maTi gadatvirTvis specialuri 

pirobebisagan damokidebulebiT. aRniSnuli simZlavreebis 

gansazRvras didi mniSvneloba eniWeba jer kidev daproeqtebisa 

da mSeneblobis procesSi myofi sufsisa da yulevis 

terminalebisaTvis, xolo saerTo jamSi, am simZlavreebis 

optimaluri parametrebi mniSvnelovan rols iTamaSeben navTob-

tvirTebis gadatvirTvisas sarkinigzodan sazRvao transportze, 

terminalis mwarmoeblurobis gazrdaSi. 

 

     nax. 16. rezervuarebis saWiro ricxvi (n), asaTvisebeli  
            tvirTnakadis moculobisa (Q) da rezervuaris  
            tevadobisagan (V) damokidebulebiT. 
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  2.2.2.3. portTan misasvlel magistralur rkinigzis xazebze 
    matarebelTa SeyovnebiT gatarebis mizezebis 
                     gamokvleva 
 

saqarTvelos portebSi portebTan misasvleli magistraluri 

rkinigzis xazebia samtredia-baTumisa da samatredia-foTis 

erTliandagiani ubnebi. satvirTo mimarTulebad iTvleba 

samtredia-baTumisa da samtredia-foTis wyvili mimarTuleba, 

Tumca unda iTqvas, rom sazRvao transportiT Semosuli 

tvirTebis moculobac sakmaod didia. sagrZnobi gansxvaveba 

satvirTo da arasatvirTo mimarTulebebs Soris faqtiurad araa. 

samtredi-baTumis 106 km-ian ubanze ganlagebulia 12 

Sualeduri sadguri: sajavaxo, japana; nigoiTi, lanCxuTi, 

jumaTi, sufsa, ureki, natanebi, oCxamuri, qobuleTi, Caqvi da 

maxinjauri. am sadgurebidan lanCxuTi aRWurvilia 7, sajavaxo da 

qobuleTi 5, xolo danarCeni sadgurebi 4-4 sasadguro liandagiT. 

SemzRudvel gadasarbenad, grafikis maqsimaluri periodiT, 

iTvleba lanCxuTi-jumaTi, sadac daSoreba am sadgurebs Soris 

12 km-ia. matarebelTa moZraoba xorcieldeba araparaleluri 

grafikiT. dReisaTvis realuri gamtarunarianoba mocemuli 

ubnisaTvis Seadgens 22 wy.matarebels dReRameSi. 

samtredia-foTis 66 km-ian ubanze ganlagebulia 6 Sualeduri 

sadguri: qolobani, abaSa, agur-qarxana, senaki, qvaloni, Waladidi. 

am sadgurebidan senaki aRWurvilia 5 sasadguro liandagiT, 

xolo danarCeni sadgurebi _ 4-iT, SemzRudveli gadasarbenia 

Waladidi-foTi, sadac gadasarbenis sigrZe Seadgens 15 km-s. 

aRniSnul ubanze matareblebi moZraoben araparaleluri 

grafikiT. arsebuli gamtarunarianoba mocemul momentSi Seadgens 

12 wyvil matarebels dReRameSi. 

zemoT xsenebul orive ubanze matarebelTa moZraoba 

xorcieldeba naxevrad avtomaturi blokirebis sistemebis 

meSveobiT. Cven vTvliT rom matarebelTa regulirebis moyvanili 

sistema droebiTia da angariSebs vawarmoebT avtomaturi 

blokirebis pirobebSi, rogorc es iyo tradiciulad, wina 
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periodSi. avtoblokirebiT aRWurvili erTliandagiani ubnis 

gamtarunarianoba araparaleluri grafikis dros ganisazRvreba 

formuliT [69]: 

erT
sam

erT
sam

aS

saimteq

erT n
ttt

t
n

BA





 


)1440(

            (52) 

sadac teqt _ teqnikuri saWiroebisaTvis gamoyofili dro dRe-

RameSi; teqt =60wT; 

       saim teqnikuri aRWurvilobis muSaobis saimedoobis 

koeficineti. saim 0,95-0,97. angariSebisaTvis 

SeiZleba miviCnioT orive ubnisaTvis saim 0,95; 

      tt   _satvirTo matareblebis moZraobis saSualo droebi 

ubnis SemzRudvel gadasarbenebze kenti da wyvili    

mimarTulebiT, wT; 

     BA  , _ sasadguro intervalebi matarebelTa moZraobisas 

SemzRudavi gadasarbenis SemomsazRvrel sadgurebSi. 

dadgenilia, rom sidide 5 BA   wT; 

       aSt _ matareblis aCqarebasa  ( at ) da Senelebaze ( St ) 

daxarjuli dro. 312  SaaS ttt wT; 

       erT
sam  _ubanze samgzavro matareblisagan satvirTos moxsnis 

koeficienti;  

       erT
samn _samgzavro moZraobis zomebi erTliandagian ubanze. 

samtredia-baTumis ubanze erT
samn =8, xolo samtredia - 

foTis ubanze erT
samn  = 5; 

rogorc aRvniSneT, SemzRudveli gadasarbenis sigrZeebi 

samtredia-baTumisa da samtredia-foTis ubnebze Sesabamisad 

Seadgens 12 da 15 km-s. Tu gaviTvaliswinebT, rom saqarTvelos 

rkinigzaze satvirTo matareblebis moZraobis dadgenili siCqare 

saSualod 80km/sT-ia da davuSvebT (umniSvnelo uzustobiT), rom 

kent da wyvil mimarTulebebze matarebelTa svlis droebi 

erTnairia, maSin samtredia-baTumis ubnisaTvis gveqneba tt  =9 wT, 

xolo samtredia-foTis ubanze _ 11tt  wT. 
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sidide erT
sam  ganisazRvreba Semdegnairad: 

aS

sam
pererT

sam ttt

T

BA 



 ;                         (53) 

sadac sam
perT _samgzavro matareblis mier gadasarbenis dakavebis 

dro, wT. 

aRniSnuli sidide gamoiTvleba konkretuli pirobebisaTvis. 

BAttT   samsam
sam
per ;                        (54) 

sadac samsam tt  ,  _samgzavro matarebelTa svlis droebi SemzRudvel 

gadasarbenebze, Sesabamisad kent da wyvil mimarTu-

lebebze. 

umniSvnelo uzustobiT Tu davuSvebT, rom samsam tt  , xolo 

samgzavro matareblebis svliTi siCqaris saSualo mniSvnelobas 

saqarTvelos pirobebSi miviRebT 100 km/sT-is tolad, maSin 

samtredia-baTumis ubnisaTvis 860)100:12( 
samsam tt  wT, xolo  

samtredia-foTis ubnisaTvis es sidide iqneba 

960)100:15( 
samsam tt  wT. 

sam
perT  sididis mniSvneloba samtredia-baTumis ubanze iqneba: 

21588 sam
perT wT, xolo samtredia-foTis ubanze iqneba 

23599 sam
perT  wT. 

maSin moxsnis koeficientis mniSvneloba  samtredia-baTumis 

ubanze iqneba 81,026:21)3599(:21 erT
sam ; samtredia-foTis 

ubnisaTvis 77,030:23)351111(:23 erT
sam . 

 unda aRiniSnos, rom avtomaturi blokirebis pirobebSi 

matarebelTa moZraoba xorcieldeba paketuri grafikis meSveobiT. 

paketuri grafikis damaxasiaTebeli sididea paketurobis 

koeficienti, romelic gamosaxavs paketebiT gaterebulis 

matareblebis ricxvis fardobas gatarebuli matareblebis 

mTlian ricxvTan; misi mniSvneloba realur pirobebSi meryeobs 

67,033,0 pak  farglebSi. paketurobis koeficientis 

gaTvaliswinebiT (52) formula miiRebs saxes: 
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erT
sam

erT
sam

pakpak
saim

aSsamsam

pak

saimteq

erT (
-1

n

II
k

k
ttt

k

k

t
n

BA











 


 







)(
)1(

)(
)1

)1440(
(55) 

sadac pak _ paketurobis koeficineti; 

k _ paketSi matareblebis ricxvi; radganac erTmaneTs Soris 

paketebis gverdis aqcevisas Sualedur sadgurebSi 

aucilebeli xdeba damatebiTi liandagebis mSenebloba, 

rogorc wesi paketSi matareblebis ricxvi ar 

aRemateba 2-s, e.i. k = 2;  

      pakpak II  , _kenti da wyvili mimarTulebis paketSi matarebelTSoris 

intervalebi, wT; angariSebSi SeiZleba davuSvaT  

pakpakpak III  ; realur pirobebSi 126 pakI  wT; 

angariSebisaTvis SeiZleba davuSvaT 10pakI  wT; 

Tu aviRebT, paketurobis koeficientis realuri 

mniSvnelobidan saSualos, anu davuSvebT, rom 5,0pak , maSin (55) 

formula gardaiqmneba Semdegnairad:  

   
erT
sam

erT
sam

pakpakaSsamsampak

saimteq

erT
0,5-1

n
Ittt

t
n

BA





 




)(

)1440(
.     (56) 

unda aRiniSnos, rom sidide )( BAtt  
samsam _ cvladi 

sididea. igi icvleba gamyof punqtebs Soris saSualo 

daSorebebisa da satvirTo matareblebis saSualo svliTi 

siCqaris cvalebadobis mixedviT. aRniSnuli sidideebis 

gaTvaliswinebiT (56) formula miiRebs saxes: 

 
erT
sam

erT
sam

pakpakaS

sv

saS
pak

saimteq

erT

0,5-1

n
I

j
t

l

t
n

BA





 







1

)
120

(

)1440(
,    (57) 

sadac saSl  _ gamyof punqebs Soris saSualo daSoreba, km; 

       sv  _ svliTi siCqare; 10040 sv  km/sT; 

       j _ gadasarbenTa araidenturobis koeficienti. cnobili 

meTodikis mixedviT [69], j  sidide samtredia-baTumis 
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ubnisaTvis Seadgens 0,68, xolo samtredia-foTis 

ubnisaTvis ki _ 0,86. 

gardaqmnis Semdeg gveqneba: 

    
erT
sam

erT
sam

pakpaksvaSsvsaSpak

svsaimteq

erT
0,5-1

n
Ijtl

jt
n

BA





 




)(120

)1440(
.   (58) 

(58) formuliT gaangariSebuli ubnis gamtarunarianoba 

satvirTo moZraobisaTvis iqneboda realurTan yvelaze 

miaxloebuli, rom ara teqnologiuri ,,fanjris" faqtori. 

dadgenilia, rom wlis ganmavlobaSi samtredia-baTumis ubanze 

`fanjris~ mimdinareobis saerTo xangrZlovoba Seadgens 182g-s
fanT  

sT, xolo samtredia-foTis ubanze 195g-s
fanT  sT [71]. aRniSnulis 

gaTvaliswinebiT (58) formula transformi-rebuli iqneba 

Semdegnairad: 

  
erT
sam

erT
sam

fan

pakpaksvaSsvsaSpak

svsaimteq

erT
0,5-1

n
T

T

Ijtl

jt
n

minBA





 


 60

)(120

)1440(
;   (59) 

sadac fanT _,,fanjris" xangrZlivoba; saqarTvelos pirobebSi 

,,fanjris" xangrZlivobis yvelaze gavrcelebuli 

variantia fanT = 4 sT; 

        minT  _ SemzRudvel gadasarbenze grafikis periodis 

minimaluri mniSvneloba, wT; 

angariSebSi sidide minT  umniSvnelo cdomilebiT SeiZleba 

gavutoloT (59) formulaSi moyvanil mniSvnels. maSin, saboloo 

jamSi gveqneba: 

  
erT
sam

erT
sam

pakpaksvaSsvsaSpak

svsaimfanteq

erT
0,5-1

n
Ijtl

jTt
n

BA





 



)(120

)601440(
.  (60) 

nax. 17-ze naCvenebia samtredia-baTumisa da samtredi-foTis 

ubnebze realuri gamtarunarianoba, satvirTo matarebelTa 

moZraobis siCqarisagan damokidebulebiT. naxazze moyvanili ori 

donidan pirveli aRniSnavs gamtarunarianobas teqnologiuri 

,,fanjris" gauTvaliswineblad, meore done ki teqnologiuri 

,,fanjris" gaTvaliswinebiT. rogorc naxazidan Cans, matarebelTa 
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moZraobis dabali siCqaris pirobebSi ,,fanjrebiT" gamowveuli 

gamtaunarianobis danakargi Seadgens daaxloebiT 5-6, xolo 

ufro maRali siCqareebis pirobebSi _ 8-9 matarebels dReRameSi. 

TvalSisacemia satvirTo matarebelTa moZraobis siCqaris zrdiT 

miRebuli gamtarunarianobis sididis cvalebadoba. siCqaris 40 

km/sT-dan 100 km/sT-mde zrdis pirobebSi, ubnis gamtarunarianoba 

izrdeba saSualod 20-22 matarebliT. rasakvirvelia xsenebuli 

diapazoni atarebs ufro Teoriul xasiaTs, vidre praqtikuls, 

magram realur pirobebSi (an maqsimalurad miaxloebuls 

realurTan) satvirTo matarebelTa moZraobis siCqaris zrda 40-

dan 60km/sT-mde iwvevs gamtarunarianobis zrdas saSualod 8-9 

matarebliT, xolo nebismier safexurze siCqaris gazrda 10 km/sT-

iT, gamtarunarianobas zrdis 3-5 matarebliT. aRsaniSnavia, rom 

teqnologiuri ,,fanjrebis" gareSe xazis eqspluatacia 

SeuZlebelia, amitom ,,fanjrebiT" gamowveul gamtarunarianobis 

danakargebs vTvliT gegmiurad (Tumca arsebobs ,,fanjris" 

xangrZlivobis Semcirebisa da fiqsirebul droSi misi 

mwarmoeblurobis gazrdis RonisZiebebic), anu me-17 nax-ze 

naCveneb gamtarunarianobis sidideebidan realuria me-2 da me-4 

mrudeebiT  gamosaxuli doneebi.  

rogorc zemoT Catarebulma analizma gviCvena, baTumis 

portis stabiluri muSaobisaTvis saWiroa dReRameSi baTumis 

sadgurma miiRos minimum 12 navTobtvirTiT datvirTuli 

Semdgenloba, xolo foTisam _ 13. Tu gaviTvaliswinebT im 

garemoebas, rom dReisaTvis baTumis ubanze moZraobs 14 

matarebeli da aqedan pirobiTad (umniSvnelo uzustobiT) 12 

navTobiTaa datvriTuli, xolo foTis ubanze moZraobis zomebia 

(mxolod foTis daniSnulebiT) 7 satvirTo matarebeli 

dReRameSi, maSin foTis mimarTulebiT saWiro iqneba moZraobis 

zomebis gazrda kidev 6 matarebliT. bunebrivia, rom foTis 

ubanze gamtarunarianobis aRniSnuli donis realizeba marto 

rkinigzis struqturaze ar iqneba damokidebuli; aq 

gasaTvaliswinebelia momwodebelic (tvirTgamgzavni), matarebelTa 
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operatiuli regulirebac (sadgur samtrediamde maTi Seuferxebeli 

miyvana), intensivobis done da svxa parametrebi, magram erT-erTi 

mTavari problema iqneba samtrediidan foTamde perspeqtiuli 

matarebelnakadis (am SemTxvevaSi 13 matareblis) Seuferxebeli 

gatareba. aRniSnuli problemis gadaWraSi gadamwyveti adgili 

eniWeba matarebelTa saWiro siCqaris realizebas. me-18 naxazze 

naCvenebia sarealizacio gamtarunarianobis uzrunvelyofisaTvis 

saWiro matarebelTa moZraobis saubno siCqaris done. rogorc 

naxazidan Cans, imisaTvis, rom samtredia-baTumisa da samtredia-

foTis ubnebze realizebuli iqnes saWiro gamtarunarianobis 

done, aucilebelia samtredia-baTumis ubanze satvirTo moZraoba 

ganxorcieldes aranakleb 24 km/sT saubno siCqariT, xolo 

samtredia-foTis ubanze am sididem unda Seadginos 21 km/sT. 

 
nax. 17. satvirTo matareblebis moZraobis zomebi samtredia- 

baTumisa da samtredia-foTis ubnebze matarebelTa 
           moZraobis svliTi siCqarisagan damokidebulebiT 
  1 – satvirTo matarebelTa moZraobis zomebi samtredia-foTis 
      unabze teqnologiuri `fanjrebis~ gauTvaliswineblad 
  2 – igive, `fanjrebis~ gaTvaliswinebiT; 
  3 – satvirTo matarebelTa moZraobis zomebi samtredia-baTumis 
      unabze teqnologiuri `fanjrebis~ gauTvaliswineblad; 
  4 – igive, `fanjrebis~ gaTvaliswinebiT.  
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amrigad, portTan misasvlel magistrlur rknigzis xazebze 

matarebelTa SeyovnebiT gatarebis mizezebis gamokvlevam 

gviCvena, rom  

_ erT-erTi mizezi matarebelTa SeyovnebiT gatarebisa 

mdgomareobs teqnologiuri ,,fanjrebis" gamoyofaSi. teqnolo-

giuri ,,fanjrebis" mizeziT samtredia-baTumis ubanze 

gamtarunarianoba mcirdeba saSualod 5-6, xolo samtredia_foTis 

ubanze _ 7-8 matarebliT, rac Seadgens arsebuli gamtar-

unarianobis daaxloebiT 20-23 %; 

 
nax. 18. sarealizacio gamtarunarianobis uzrunvelyofisaTvis 
   saWiro matarebelTa moZraobis saubno siCqaris done 
        1 – samtredia-foTis ubanze; 2 – samtredia-baTumis ubanze. 

 

_ radganac ,,fanjrebis" gareSe SeuZlebelia rkinigzis 

liandagis funqcionireba, amitom ,,fanjrebiT" gamowveul 

gamtarunarianobis danakargs vuwodebT gegmiurs, xolo 

gamtarunarianobis arsebul dones _ realurs. 

_ miuxedavad imisa, rom samtredia-baTumis ubans 

dReisaTvis aqvs gamtarunarianobis garkveuli rezervi, 

imisTvis, rom realizebuli iqnes gamtarunarianobis saWiro 

done, aucilebelia matarebelTa moZraobis saubno siCqarem 
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samtredia-baTumis ubanze Seadginos 24, xolo samtredia 

foTisaze _ 21 km/sT. 

 

2.2.2.4. navTobtvirTebis gadatvirTvaSi monawile    
   satransporto sistemebis racionaluri  

urTierTqmedebis analizi 
 

rogorc zemoT avRniSneT navTobis gadatvriTva rkinigzis 

transportidan sazRvaoze xdeba sazRvao portis teritoriaze 

ganlagebul sasawyobo terminalebSi (rezervuarebSi) da am 

ukanasknelidan ki gemze. mSrali tvirTebisagan gansxvavebiT, am 

dros gadatvirTvis procesi SedarebiT gaiolebulia: Txevadi 

tvirTebis SemTxvevaSi gamoricxulia maTi gadatvriTva gemze 

pirdapiri AvariantiT, anu rkinigzis cisternebidan pirdapir 

gemze. ekonomikuri TvalsazrisiT Txevadi tvirTebis 

gadatvirTvis aseTi specifika mSral tvriTebTan SedarebiT, 

wamgebiania, magram meore mxriv, teqnologiuri TvalsazrisiT, 

aiolebs gadatvriTvis process. aRniSnuli procesis gaioleba 

mdgomareobs imaSi, rom gemebis grafikuli mosvlis droidan 

gadaxra ise mwvaved ar aisaxeba gadatvirTvis procesze, 

rogorc es mSrali tvirTebis SemTxvevaSia. gemis dagvianebiT 

mosvla (dReRame, ramdenime dReRame) iwvevs mSrali tvriTebiT 

(gansakuTrebiT masobrivi tvirTebiT) datvirTuli matareblebis 

masobriv gaCerebebs (,,dagdeba") portis mimdebare ubnebze, rasac 

ver vityviT Txevadi tvriTebiT datvirTul matareblebze, 

Tumca igive movlenas aqvs adgili, roca gemis dagvianeba 

ramdenime dReRames Seadgens. yvela SemTxvevaSi aucilebelia 

Seswavlil iqnes sarkinigzo da sazRvao transportis 

urTierTqmedebis procesi maTi racionaluri urTierTqmedebis 

TvalsazrisiT sazRvao portebSi navTobtvirTebis gadatvirTvis 

dros.' 

portisa da portiswina sadguris muSoabis prognozireba 

warmoadgens Sepirispirebis punqtis (sazRvao portis) 

operatiuli marTvis erT-erT mniSvnelovan elements. 
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prognozirebis periodebi sarkinigzo transportze ganixileba 

48, 24, 12, 6 da 4 saaTiani intervalebiT, xolo sazRvaoze 48, 24 

da 12 sT-iani intervalebiT. xsenebuli periodebidan SeiZleba 

gamovyoT zusti da saorientacio informaciis zonebi; aqedan 

mniSvnelovania Tu rogor urTierTobaSi arian transportis 

calekuli saxeobebi zusti informaciis zonebSi, e.i. emTxveva 

Tu ara Sepirispirebis punqtSi satransporto saSualebebis 

(matarebeli, gemi) moZraobis, miRebisa da Camoyenebis droebi 

erTmaneTs da Tu ar emTxveva, rogoria maT Soris cdomileba 

drois mixedviT. bolo 5 wlis statistikur monacemebze 

dayrdnobiT me-19 nax-ze naCvenebia satransporto saSualebebis 

urTierTganlageba Sepirispirebis punqtSi maTi gegmiuri 

(grafikuli) miRebis TvalsazrisiT1. rogorc naxazidan Cans, 

sainformacio zonebis mixedviT (48 saaTiani periodi) 

satransporto saSualebebis ganlageba Sepirispirebis punqtis 

mimarT sxvadasxvagvaria. gansaxilvel manZilad aRebulia 2000 

km-iani mimarTuleba (ufro sazRvao transportisaTvis vidre 

sarkinigzosaTvis). zusti informaciis zonad sazRvao 

transportze aRebulia 12 sT, xolo sarkinigzoze 6. orive 

SemTxvevaSi aRniSnul zonas Seesabameba 500 km. saorientacio 

informaciis zona, anu dro, romlis ganmavlobaSi SesaZlebelia 

dazustebuli prognozis gakeTeba, dayofilia pirobiTad or 

Semadgenlad _ saSualo da Soreuli informaciis zona. 

saSualo informaciis zonas orive saxis transportze 

Seesabameba 24 saaTiani drois monakveTi (sazRvao transportze) 

1000 da sarkinigzoze 1500 km-iani manZili), xolo Soreuli 

informaciis zonas _ 48 sT 2000km-iani manZiliT. 

rogorc me-19 naxazidan Cans, zusti informaciis zonaSi, 

anu 6-12 sT-ian periodSi, sadac ori saxeobis transportis 

Sepirispirebis cdomileba unda iyos umniSvnelo, adgili aqvs 

21%-ian gadaxras. orive SemTxvevaSi idealur variants 

                                                 
1 - statistikuri monacemebi satransporto saSualebebis ganlagebis Taobaze 

Sepirispirebis punqtis mimarT droiTi zonebis mixedviT, baTumisa da 
foTis portebSi TiTqmis erTnairia 
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Sepirispirebis punqtSi satransporto saSualebebis grafikiT 

mosvlisas, transportis arcerTi saxeobis mxridan ara aqvs 

adgili; sarkingzo transportze grafikis Sesruleba tolia 86, 

xolo sazRvaoze _ 65% -isa. yvelaze didi sxvaoba moZraobis 

TanxvedraSi aRiniSneba saorientacio informaciis Soreul 

zonebSi: rkingizis transportze grafikis Sesrulebis 

procentia 53, xolo sazRvaoze 231. amrigad, rogorc analizidan 

Cans, navTobtvirTebis gadatvriTvaSi monawile satransporto 

sistemebis (saSualebebis) SeuTanxmebuli urTierTqmedebis 

saSualo sidide dadgenili grafikidan gadaxris daaxloebiT 

20%-ia. 

 

     nax. 19. satransporto saSualebebis urTierTganlageba 
        Sepirispirebis punqtSi sainformacio zonebis 
         sididisagan damokidebulebiT 

 

cnobilia, rom uSualo, sakontaqto urTierTqmedeba 

sarkinigzo da sazRvao transports Soris xorcieldeba zusti 

informaciis zonaSi. rkinigzis mxridan urTierTqmedebaSi 

                                                 
1 - mwiri informaciis gamo SeiZleba moyvanili monacemebi sagrZnoblad 
gansxvavdebodes realurisagan. 
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moanwile qvesistemebia (obieqtebia) - saterminalo kompleqsebi, 

Cven SemTxvevaSi navTobtvirTebis Sesanaxi rezervuarebi da 

portiswina sadgurSi gegmiuri dasamuSavebeli (misawodebeli) 

vagonebi, xolo sazRvao transpotis mxridan _ pirsebze 

Camoyenebuli gemebi (gemi) dasatvriTad. unda aRiniSnos rom 

gadatvirTvis procesis zusti marTvis albaToba sarkingzo 

transportis mxridan gacilebiT metia, vidre sazRvaosi. 

saorientacio informaciis zonaSi saSualo urTierTqmedebis 

zona gulisxmobs sarkingzo transportis mxirdan portis 

mimdebare (mkvebav) ubanze ganlagebul ramdenime sadgurs, 

romlebic saWiroebis SemTxvevaSi SeiZleba gamoyenebul iqnes 

navTobtvirTiT datvirTuli matareblebis mosakaveblad, xolo 

sazRvao transportis mxridan _ portis akvatoriaSi myof gemebs. 

saSualo urTierTqmedebis zonaSi sarkingzo da sazRvao 

transportis moZravi Semadgenlobis marTva gulisxmobs portis 

akvatoriaSi (an gare reidze ) myofi gemebis miyvanas konkretul 

pirsTan, xolo sarkingzo transportis mxridan, portis mimdebare 

ubanze myofi matareblebis miyvanas portiswina sadgurSi. 

marTvis TvalsazrisiT saorientacio informaciis Soreuli 

zona yvelaze Zneli samarTavia. SemTxveviTi faqtorebis 

erTobliobis procenti rogorc erT, aseve transportis meore  

saxeobis mxirdan, Zalian maRalia da amitom am faqtorebis 

gavlena mkveTrad igrZnoba saboloo Sedegze. sazRvao 

transportis mxridan aRniSnul zonaSi SeiZleba vigulisxmoT 

gemebis moZraoba 10-15 dRis periodSi, xolo sarkinigzos 

mxridan _ navTobtvirTebis moZraoba datvirTvis punqtidan. 

sazRvao transportis mxridan SemTxveviTY faqtorebs up. yovlisa  

unda mivakuTvnoT meteorologiuri pirobebi, xolo sarkinigzo 

transportis mxridan es faqtorebi sxvadasxvaa, kerZod: carieli 

cisternebis dagvianebuli miwodeba datvirTvaze, sxvadasxva 

kategoriis navTobtvirTis sxvadasxva datvirTvisa da 

gadaadgilebis tempi, navTobtvirTebis gadazidvis Taviseburebani 

da sxva. 
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miuxedavad imisa, rom Cven zemoT ($ 2.2.2.2) davadgineT 

rezervuarebis saWiro ricxvi asaTvisebeli tvirTnakadebis 

moculobisa da rezervuarebis tevadobisagan damokidebulebiT 

sarkinigzo transportidan sazRvaoze navTobtvirTebis 

gadatvirTvis dros, angariSebSi gaTvaliswinebuli ara gvqavs 

gadatvirTvaSi monawile satransporto sistemebis 

urTierTqmedebis niuansebi, anu zusti, saSualo da Soreuli 

informaciis zonebSi transportis am saxeobis urTierTqmedeba 

da aqedan gamomdinare, Sepirispirebis grafikis Sesrulebis 

gavlena gadatvirTvis procesze. 

Tavisi bunebiT, sazRvao transportis funqcionirebaSi 

meteorologiuri pirobebis gavlenis Semcireba saboloo 

rezultatze, faqtiurad SeuZlebelia. sarkinigzo transportis 

mxridan 100%-iT matarebelTa moZraoba dadgenili grafikis 

mixedviTac SeuZlebelia, radgan aqac Tavs iCens gauTvaliswi-

nebeli obieqturi faqtorebi. amitom navTobtvirTebis gadatvir-

TvaSi monawile satransporto sistemebis urTierTqmedebis 

optimalobis kriteriums warmoadgens am procesis warmoebisaTvis 

saWiro minimaluri dayvanili saeqpluatacio xarjebi. 

msoflio praqtika gviCvenebs, rom satransporto 

amocanebis amoxsnaSi ZiriTadad gamoiyeneba grafikuli,  

analitikuri (determinirebuli da albaTuri) da imitaciuri 

modelebi. unda aRiniSnos, rom xsenebuli modelebidan yvelaze 

gavrcelebulia imitaciuri, radganac aq maqsimaluradaa 

SesaZlebeli eqsperimentis  Catareba da ufro farTo speqtriT 

konkretuli monacemebis lavireba. amasTan, gasaTvaliswinebelia 

is faqtic, rom konkretul situaciaSi aRniSnuli calkeuli 

meTodis gamoyeneba ama Tu im amocanis gadasaWrelad 

aucilebelia da misi Secvla sxva meTodiT an dauSvebelia 

(SeuTavsebeli) an ar iZleva srulyofil Sedegs. 

Cven konkretul SemTxvevaSi, sarkinigzo da sazRvao 

transportis urTierTqmedebisas, navTobtvirTebis gadatvirTis 

dros, optimalobis kriteriums warmoadgens damatebiTi 
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rezervuarebis ricxvi da tevadoba, romelTa gaTvaliswinebac 

aucilebelia transportis am saxeobebis racionaluri 

urTierTqmedebis mizniT. optimalobis kriteriums am SemTxvevaSi 

warmoadgens transportis romelime saxeobis dagvianebisas 

(dadgenili grafikuli normidan gadaxrisas) rezervuarebis 

damatebiTi (sarezervo) raodenobis tevadoba, romelic gaTvlili 

iqneba gemis dagvianebis SemTxvevaSi misaRebi matareblebis 

daclis SesaZleblobaze da matareblebis dagvianebis dros _ 

dasatvirTad Camomdgari gemis datvirTvis ganxorcielebaze. 

matareblisa da gemis moZraobisas maTi dadgenili 

grafikidan gadaxris albaToba (p) SeiZleba gamovTvaloT 

Semdegi zogadi formuliT: 


nm

PPp
11

gm ,                           (61) 

sadac П – albaTobis gamomsaxveli niSani; 

 mp  _ matarebelTa grafikiT mosvlis albaToba; 

        
gp _ gemebis grafikiT mosvlis albaToba; 

             m _ gadatvirTvis punqtisaken moZravi matareblebis 

raodenoba; 

n _ gadatvirTvis punqtisaken moZravi gemebis raodenoba; 

statistikur monacemebze dayrdnobiT, realurTan 

maqsimalurad miaxloebuli pirobebisaTvis, me-20 naxazze 

gamosaxulia sarkinigzo da sazRvao transportis moZraobisas 

maTi grafikidan gadaxris albaToba gasavleli manZilis 

sididisagan damokidebulebiT. rogorc naxazidan Cans, rodesac 

gasavleli manZili gadatvriTvis punqtamde 500L  km, grafikis 

Sesrulebis albaToba transportis orive saxeobaze yvelaze 

maRalia; am dros rkinigzis transportze 988,0mp ,  xolo 

sazRvaoze _ 981,0gp ;  gasavleli manZilis gadidebiT grafikis 

Sesrulebis albaToba iklebs.  ase magaliTad,  roca  1000km, 

maSin 970,0mp , xolo 955,0gp ; roca L = 2000km, maSin 948,0mp ,   

xolo 922,0gp . 
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   nax. 20. sarkinigzo (1) da sazRvao (2) transportis moZraobisas 
     maTi grafikidan gadaxris albaToba (P) gasavleli 

manZilis sididisagan (L) damokidebulebiT. 
 

amrigad, SeiZleba gavakeToT daskvna, rom roca manZili 

datvirTvis punqtidan  1000 km-ia (matareblis SemTxvevaSi; gemis 

SeTxvevaSi _ daclis punqtidan gadatvriTvis punqtamde), 

grafikis Seusruleblobis albaToba sarkinigzo transportis 

mxridan saSualod Seadgens 97,0p , xolo sazRvao transportze 

_ 95,0p . radgan gadatvirTvis procesis zusti marTvis 

albaToba sarkingzo transportis mxridan gacilebiT metia 

vidre sazRvaodan, mizanSewonili iqneba baTumisa da foTis 

portis teritoriaze aigos minimum 3 matareblis netomasaze 

gaTvlili damatebiTi rezervuari, rac saSualod TiToeuli 

portisaTvis Seadgens 3500 t-s. 
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2.2.3. satransporto logistikur kompleqsebSi navTobisa da  
     navTobproduqtebis damuSavebis optimizacia intensiuri 
     teqnologiebis gamoyenebiTa da misi ekonomikuri 

efeqtianoba 
 

rogorc zemoT aRvniSneT, navTobtvirTebis gadatvirTvaSi 

monawile satransporto sistemebis urTierTqmedebis optimalobis 

kriteriums warmoadgens am procesis warmoebisaTvis saWiro 

minimaluri saeqspluatacio xarjebi. mecnierulad dasabuTda, 

rom minimaluri saeqspluatacio xarjebis miReba navTob-

tvirTebis gadatvirTvis pirdapiri variantiT, maTi specifikidan 

gamomdinare, SeuZlebelia. aseve dadginda, rom aqcentis gakeTeba 

satransporto saSualebebis racionalur regulirebaze maTi 

daugegmavi mocdenebis Semcirebis mizniT da Sesabamisad, 

saeqspluatacio xarjebis Semcirebaze, faqtiurad SeuZlebelia. 

amrigad, rCeba teqnologiuri procesebis gaumjobesebiT 

saeqspluatacio xarjebis Semcirebis varianti, anu saporto 

terminalSi navTobtvirTebi damuSavebis iseTi optimaluri  

variantis moZieba, romlis drosac saeqspluatacio xarjebi 

iqneba minimaluri.  

saporto terminalSi navTobtvirTebis damuSavebis 

dRevandeli mdgomareobis analizidan  Cans, rom maTi damuSavebis 

teqnologia (navTobtvirTebiT datvirTuli matareblis miReba, 

daTvaliereba, formireba, vagonebis dajgufeba tvirTis saxeobis 

mixedviT, Camosasxmel estakadaze miwodeba, rezervuarebSi 

navTobtvirTebis gadasxma da sxva) damokidebulia mraval faqtorze, 

maT Soris gansakuTrebiT mniSvnelovania: marSrutizaciis done, 

tvirTebis Semcveloba (fizikur-qimiur maxasiaTeblebi) da 

moZravi Semadgenlobis gamoyeneba tvirTis saxeobis mixedviT. 

ganvixiloT Tu ra gavlenas axdens aRniSnuli faqtorebi saporto 

terminalis muSoabis optimaluri variantis damuSavebaze.  

saporto terminalSi navTobiTa da navTobproduqtebiT 

datvirTuli erTi matareblis damuSavebis xangrZlivoba 

arsebuli meTodikiT, SeiZleba gaviangariSoT formuliT: 
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sad
gag

sat
est

miw
moc

nav.t
dam tttt  ,                      (62) 

sadac miw
moct  _ saporto terminalSi vagon-cisternebis saSualo 

mocdenis dro Camosasxmel estakadaze miwodebamde, 

wT; 

        sat
estt _ satvirTo operaciaze daxarjuli dro Camosasxmel 

estakadaze yofnisas, wT; 

sad
gagt  _ vagon-cisternebis saSualo mocdenis dro satvirTo 

operaciebis damtavrebis Semdeg misi sadguridan 

gagzavnamde, wT. 

sidide miw
moct _ ganisazRvreba Semdegnairad: 

miw.estmiw.est
mol

miR.m
gan

miR.m
teq.d

miw
moc ttttt  ,               (63) 

sadac miR.m
teq.dt _saporto sadgurSi miRebuli matareblis teqnikur 

daTvalierebaze daxarjuli dro, wT; 

miR.m
gant _miRebuli matareblis ganformirebaze daxarjuli 

dro, wT; 

miw.est
molt Semadgenlobis mocdena Camosasxmel estakadaze 

miwodebamde, wT; 

miw.est
molt  _Camosasxmel estakadaze miwodebis dro, wT. 

sidide sad
gagt  _ ganisazRvreba Semdegnairad: 

gag
teq.d

gas.m
for

gamgag
moc

sad
gag ttttt  ,                                   (64) 

sadac gag
moct _ satvirTo operaciebis Semdeg Camosasxmeli 

estakadidan Semadgenlobis gamotanamde mocdenebze 

daxarjuli dro, wT; 

gamt _ Camosasxmeli estakadidan Semadgenlobis gamotanaze 

daxarjuli dro, wT; 

gas.m
fort  _gasagzavni matareblis formirebaze daxarjuli 

dro, wT; 
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gag
teq.dt _ gasagzavni matareblis teqnikur daTvalierebaze 

daxarjuli dro, wT. 

gamokvleviT dadginda rom saporto terminalSi 

dasamuSaveblad Semosuli navTobtvirTebiT datvirTuli 

matareblis Semadgenloba sxvadasxvagvaria, anu cisternebis 

garkveuli nawili (Txevadi tvirTebis daaxloebiT 35%) gadaizideba 

dasaSleli matarebliT _ sxva Cveulebriv vagonebTan (daxuruli, 

baqani, gondola) erTad. es niSnavs rom saporto terminalSi 

aucilebeli iqneba am matareblis ganformireba navTobtvirTebiT 

datvirTuli cisternebis gamocalkevebis mizniT; Semdeg etapze 

aucilebli iqneba am gamocalkevebuli cisternebis dajgufeba 

tvirTis Semcvelobisagan damokidebulebiT (Savi, naTeli), 

konkretul daclis obieqtze misawodeblad. amrigad, (63) 

formulidan  

tv
daj

nav.t
gan

miR.m
gan ttt  ,                         (65) 

sadac nav.t
gant _ dasaSleli matareblis ganformirebaze daxarjuli 

dro, wT; 

tv
dajt _ cisternebis dajgufeba tvriTis Semcvelobisagan 

damokidebulebiT, wT; 

radganac navTobtvirTebis gadamzidi cisternebi iyofa 3 

jgufad (Savi, naTeli da blanti tvirTebisaTvis), daclis 

estakadaze vagonebis miwodebisa da gamotanis droebi daiyofa 3 

Semadgenlad _ miwodebisa da gamotanis droebi TiToeuli 

saxeobis navTobtvirTze. Tu miwodebis (gamotanis) frontis 

sigrZes aRvniSnavT gmL  (km), miwodebis (gamotanis) siCqares gm  

(km/sT), maSin  

gm

gm

gm

gmgammiw.est







 

LL

tt
6)2(3

,                  (66) 

gam
moct  sididis qveS igulisxmeba Savi da blanti 

navTobproduqtebiT daclili cisternebis gawmendasa ( Savi
mgawt ) da 
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navTobtvirTebis saxeobebis mixedviT dajgufebaze ( gam
dajt ) 

daxarjuli droebis jami, anu' 

gam
daj

Savi
mgaw

gam
moc ttt  .                         (67) 

unda aRiniSnos, rom sadguris misasvlel liandagebSi 

misasvleli frontebis sigrZeebi meryeobs 0,7-3,0 km-is farglebSi, 

im angariSiT rom masSi moTavsdes minimum erTi an ramdenime 

Semadgenloba [69]. Cveni SemTxvevisaTvis viRebT cxovrebaSi 

yvelaze aprobirebul variantebs ;8,0gmL  1,0; 1,2 km; rac Seexeba 

moZraobis siCqareebs manevrebis warmoeba xorcieldeba 3 - 60 

km/sT-is siCqaris diapazonSi, sxvadasxva kriteriumebisa da 

pirobebisagan damokidebulebiT [72]. Cven SemTxvevaSi siCqaris 

mniSvnelobebi aRebuli gvaqvs gm =15_40 km/sT-is diapazonSi. 

moyvanil angariSebSi gasaTvaliswinebelia erTi garemoeba: 

cisternebis gawmendis teqnologiuri dro (gaorTqvla, garecxva) 

sxvadasxvaa, imisda mixedviT, Tu ras saxeobis navTobtvirTi 

gadaizideba da wlis romeli periodia. ase magaliTad, Tu Savi  

navToproduqtebis cisternaSi unda Caisxvas naTeli navTob-

tvirTi, maSin aseTi cisternis gawmendis dro zamTris periodSi 

Seadgens 200 wT-s, xolo zafxulSi 190-s; Tu naTeli 

navToproduqtis cisternaSi unda Caisxas naTeli, magram 

araerTgvarovani tvirTi, maSin es sidideebi Sesabamisad Seadgens 

110 da 100 wT [9]. Cven angariSebSi vuSvebT, rom saqarTvelos 

saporto terminalebSi Semosul matareblebSi CarTuli cisternebi 

mkacrad specializebulia erTgvarovani tvirTebis gadazidvaze 

da amitom ar aris maTi gawmendis saWiroeba, 0Savi
mgawt . 

Tu davuSvebT (umniSvnelo uzustobiT), rom teq.d
gag
teq.d

miR.m
teq.d ttt  , 

f-g
gas.m
gan

miR.m
gan ttt  , daj

gam
daj

tv
daj ttt  , maSin saboloo jamSi (62) formula 

miiRebs saxes: 

60:)
180

(2















 sat
est

miw.es
mol

gm

gm

dajf-gteq.d
nav.t
dam tt

L
tttt


, sT.       (68) 
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teqnologiuri procesebis gaumjobesebisa da calkeuli 

teqnologiuri droebis Semcirebis mizniT, aucilebelia 

navTobtvirTebis gadazidvaSi gaizardos marSrutizaciis done 

navTobtvirTebis calkeul (Savi, naTeli) saxeobebze. 

marSrutizaciis donis amaRlebiT Semcirdeba marSrutze 

ganlagebul gzad mdebare teqnikur sadgurebSi gadasamuSavebeli 

vagonebis ricxvi, rac Tavis mxriv zrdis moZraobis samarSruto 

siCqaresa da saboloo jamSi aCqarebs gadazidviT process. sxva 

sityevbiT rom vTqvaT, saporto terminlaSi navTobtvirTebiT 

datvirTuli matarebeli mova ufro meti intensivobiT, vidre 

Cveulebriv pirobebSi. 

saporto terminalSi Semosvlis Semdeg erTgvarovani 

tvirTiT datvirTul samarSruto matarebels Cautardeba 

teqnikuri daTvaliereba, magram aRar iqneba saWiro ganformireba 

da arc dajgufeba, teqnikuri daTvalierebis Semdeg SesaZlebli 

iqneba misi mowodeba misasvleli liandagis miwodebis frontze. 

rogorc wesi, miwodebis forntis sigrZe gacilebiT didia 

dacla-datvirTvis frontis sigrZeze (Cven SemTxvevaSi 

Camosasxmel estakadaze) ise, rom masze SesaZlebeli iqneba 

mTeli marSrutis (Semadgenlobis) miwodeba; sxva sityebiT rom 

vTqvaT, misasvleli liandagis miwodebis frontze, marSrutis 

(Semadgenlobis) miwodeba teqnikuri pirobebiT ar SeizRudeba. 

miwodebis frontidan dacla-datvriTvis frontze (Camosasxmel 

estakadaze) vagonebis miwodeba moxdeba misi tevadobidan 

gamomdinare (5 vagoni). 

satvirTo operaciebis damTavrebis Semdeg, anu datvirTuli 

cisternebidan rezervuarSi navTobtvirTebis gadasxmis Semdeg, 

aucilebelia miwodebuli Semadgenlobis ukan (sadgurSi) gamotana. 

am dros adgili eqneba Savi navTobproduqtebiT daclili 

cisternebis gawmendas (Tu estakadaze aseTi cisternebiT 

Sedgenili marSruti iyo miwodebuli) xolo navTobtvirTebis 

saxeobis mixedviT dajgufebas aRar eqneba adgili. sadgurSi 

gamotanis Semdeg SeiZleba nawilobriv hqondes adgili 
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gasagzavni matareblis formirebas calkeuli gauTvaliswinebeli 

SemTxvevebisaTvis. Tu gaviTvaliswinebT zemoT Tqmuls, rom 

saqarTvelos saporto terminalebSi icleba mxolod erTgvarovani 

tvirTebiT datvirTuli cisternebi da maT Serevas erTmaneTSi 

ara aqvs adgili, maSin saporto terminalSi navTobisa da 

navTobtvirTebis damuSavebis optimizaciis maTematikuri modeli 

gamoisaxeba Semdegnairad:  

60:)
180

(2















 sat
est

miw.es
mol

gm

gm

fteq.d
nav.t
dam tt

L
ttt


, sT.       (69) 

nax 21-ze naCvenebia saporto terminalSi navTobtvirTebiT 

datvirTuli matareblis damuSavebis sqema arsebuli meTodikiT 

(a) da intensiuri teqnologiebis (b) gamoyenebiT (naxazze moyvanili 

asoiTi aRniSvnebi ganmartebulia teqstSi). rogorc naxazidan 

Cans, intensiuri teqnologiebiT matareblis damuSavebaze 

daxarjuli dro, damt   sididiT naklebia, vidre Cveulebriv 

pirobebSi. Tu konkretuli parametrebis mixedviT rogoria 

matareblis damuSavebaze saWiro drois nakli, es kargad Cans, 

nax. 22-dan, romelzedac naCvenebia saporto terminalSi 

matareblis damuSavebaze saWiro teqnologiuri drois 

damokidebuleba miwodebis frontis sigrZesa da Semadgenlobis 

siCqareze. nax 22-is Sedgenaze gamoyenebuli parametrebi [30, 67, 

73] maqsimalurad miaxloebulia realurTan da aqvs Semdegi 

mniSvnelobebi 30teq.dt  wT, 20f-gt wT;  120dajt wT;    100miw.es
molt wT;      

96sat
estt wT [$2.2.2.2]. me-3 cxrilSi moyvanilia Cveulebriv pirobebSi 

da intensiuri teqnologiebis gamoyenebisas saporto terminalSi 

navTobtvirTebiT datvirTuli matareblis damuSavebis ricxviTi 

mniSvnelobebi. miwodebis frontis sigrZisa da samanevro 

Semadgenlobis moZraobis siCqaris sxvadasxva mniSvnelobis dros. 

rogorc nax. 22-dan Cans matareblis damuSavebaze  

daxarjuli mTliani dro gacilebiT naklebia maRali siCqaris 

pirobebSi, vidre dabali siCqarisas.  ase magaliTad, Tu siCqaris 
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    nax. 21. saporto terminalSi navTobtvirTebiT datvirTuli 
      matareblis damuSavebis sqema dadgenili (a) da 
      intensiuri teqnologiebis (b) gamoyenebiT 

 

 nax. 22. saporto terminalSi matareblis damuSavebaze saWiro 
   teqnologiuri drois damokidebuleba miwodebis  frontis 
   sigrZesa (Lm-g) da Semadgenlobis moZraobis siCqareze (vm-g). 
   ---------- matareblis damuSaveba dadgenili teqnologiiT; 
         -- -- -- matareblis damuSaveba intensiuri teqnologiiT. 
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cxrili 3 

saporto terminalSi Cveulebriv pirobebSi )( nav.t
damt  

da intensiuri teqnologiebis gamoyenebisas )( nav.t
dam(op)t  

navTobtvirTebiT datvirTuli matareblis damuSavebis 
ricxviTi mniSvnelobebi 

gmL  , km gm , km/sT nav.t
dam,t  sT nav.t

(op), damt  sT 

15 5,65 5,25 
20 5,57 5,17 
25 5,52 5,12 
30 5,49 5,09 
35 5,47 5,07 

0,8 

40 5,45 5,05 
15 5,73 5,33 
20 5,63 5,23 
25 5,57 5,17 
30 5,53 5,13 
35 5,50 5,10 

1,0 

40 5,48 5,08 
15 5,81 5,41 
20 5,69 5,29 
25 5,62 5,22 
30 5,57 5,17 
35 5,53 5,14 

1,2 

40 5,51 5,11 

 

15 km/sT mniSvnelobis dros saporto terminalSi  matareblis 

damuSavebaze ixarjeba 5,65 sT (5sT da 39 wT), 40 km/sT siCqaris 

pirobebSi drois xarji Seadgens 5,45 sT (5sT da 27 wT) anu 0,2 

sT (12wT) naklebs. mniSvnelovania aseve miwodebis frontis 

sigrZe. rac metia es sidide, miT metia matareblis damuSavebaze 

daxarjuli dro, mxolod TvalSisacemi gansxvaveba teqnologiur 

droebs Soris siCqaris sxvadasxva mniSvnelobisas, ar SeiniSneba. 

magaliTad, roca gm =15km/sT; da gmL =0,8 km-s, maSin nav.t
damt =5,65 sT; 

xolo roca  gmL =1,2 km-s igive piroebebSi,  maSin  nav.t
damt =5,8 sT anu 

0,15 sT-iT (9wT) naklebi. kidev ufro mcirea drois cvlileba 

miwodebis frontis sigrZis sxvadasxva mniSvnelobebisas maRali 

siCqaris dros. magaliTad, roca gm =40km/sT; da gmL =0,8 km-s, 
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maSin  nav.t
damt =5,45 sT, xolo roca gmL =1,2 m-s, maSin nav.t

damt =5,51 sT, anu 

5,51-5,45=0,06 sT = 3,6wT-iT naklebs. 

nax. 22-dan aseve Cans, rom saporto terminalSi matareblis 

damuSavebaze saWiro dro misi intesnsiuri teqnologiebiT 

damuSavebisas, gacilebit naklebia, vidre Cveulebriv pirobebSi 

da saSualod meryeobs 0,4 -1,0 sT-is farglebSi. faqtiurad es 

aris matareblis ganformirebisa (nawilobriv) da dajgufebaze 

gamonTavisuflebuli dro. 

imisaTvis rom, gaviangariSoT intensiuri teqnologiebis 

safuZvlze navTobtvirTebiT datvirTuli matareblis 

daCqarebuli damuSavebiT mirebuli efeqti, vmsjelobT 

Semdegnairad: matarebils daCqarebuli damuSaveba niSnavs mis 

damuSavebaze saWiro teqnologiuri drois Semcirebas, ris 

Sedegadac fiqsirebuli moculobiT tvirTebis gadatanisas 

saWiroa gacilebiT naklebi savagono parki. meores mxriv, imis 

gamo, rom izrdeba moZraobis samarSruto siCqare teqnikur 

sadgurebSi matareblis gadamuSavebaze gamonTavisuflebuli 

drois xarjze, Cqardeba tvirTis transportireba. ise, rom erTi 

mxriv ekonomias vRebulobT gamonTavisuflebuli vagonebis 

xarjze da meore mxriv _ tvriTis daCqarebuli mitanis xarjze. 

radganac Cven kvlevaSi aqcents vakeTebT saporto terminalSi 

navTobtvirTebis damuSavebis optimalur modelze, amitom 

vixilavT mxolod am modelis mixedviT miRebul ekonomias. 

amrigad, Cvens mier SemoTavazebuli intensiuri 

teqnologiebis mixedviT, saporto terminalSi matareblis 

damuSavebisaTvis saWiro drois SemcirebiT wlis ganmavlobaSi 

gamonTavisuflebuli vagonebis raodenoba SeiZleba ganvsazRvroT 

formuliT:   

nav.t
net

nav.t
dam(op)

nav.t
damnetmat

vag
q

ttQn
n

)( 
 ,                   (70) 

sadac matn _dReRameSi saporto terminalSi dasamuSavebeli 

matareblebis raodenoba;  



 124

netQ  _ dasamuSavebeli matareblis netomasa, t; 

nav.t
netq _navTobtvirTiT datvirTuli erTi vagonis netomasa; 

es sidide meryeobs 52-58 t-is farglebSi. Cveni 

angariSebisaTvis SeiZleba aviRoT nav.t
netq =56 t; 

samtredia-baTumis ubnisaTvis [$2.2.2.2]: 

2097,208
56

)4,58,5(243512



 g-s

vagn ვაგონი; 

samtredia-foTis ubnisaTvis: 

11775,116
56

)4,58,5(23357



 f-s

vagn  ვაგონი; 

sul dReRameSi gamonTavisuflebuli vagonebis raodenoba iqneba 

326117209   gs
vag

gs
vagvag nnn vagoni; 

gamonTavisuflebuli savagono parkis eqspluataciiT 

miRebuli ekonomikuri efeqti SeiZleba ganvsazRvroT formuliT: 

k

cnSP
Э






1

)1(365 t.kmvagdin

wl


,                      (71) 

sadac dinP _oTxRerZiani satvirTo vagonis dinamikuri datvirTva; 

saqarTvelos rkinigzaze 76,52dinP t  [74] ; 

vagS _satvirTo vagonis saSualo sadReRamiso garbena; 

5,282vagS km [74]; 

  _ saremonto vagonebis wili vagonTa muSa parkSi; 

angariSebSi SeiZleba davuSvaT 12,0 ; 

t.kmc _dRevandel pirobebSi saqarTvelos rkinigzaze 10 t.km-

is saSualo Rirebuleba; 008,0t.kmc lari  [74]; 

k _ koeficienti, romelic gviCvenebs saeqpluatacio t.km-is 

fardobas satarifo t.km-Tan; saqarTvelos 

pirobebisaTvis SeiZleba miviCnioT    06,1k ; 

maSin sidide  

2,6
06,11

008.0326)1,01(5,28276,52365





wlЭ   mln. lari 
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amrigad, saporto terminalSi navTobisa da navTobproduqtebis 

optimizacia miiRweva intensiuri teqnologiebis gamoyenebiT da 

misi ekonomikuri efeqti Seadgens daaxloebiT 6 mln. lars. 

 

   2.3. navTobisa da navTobproduqtebis gadamtvirTi  
       satransporto logistikuri kompleqsebis sistemuri 

gamokvleva 
 
  2.3.1. navTobisa da navTobproduqtebis saCamosasxmeli  
       sazRvao terminalis daxasiaTeba sistemebi Teoriisa 
            da logistikis principebis poziciebidan 
 
 

masobrivi tvirTebis saerTaSoriso sazRvao gadazidvebSi 

gansakuTrebuli adgili uWiravs navTobisa da navTobproduqtebs; 

maT wilad modis masobrivi tvirTebis msoflio tonaJis 50% [75]. 

saqarTvelos Tavisi geopolitikuri mdgomareobis gamo 

mniSvnelovani adgili ukavia regionis satransporto sistemaSi. 

saqarTvelo satransporto derefan `trasekas~ garda mniSvnelovan 

energetikul derefansac warmoadgens. saqarTveloze gadis 

saerTaSoriso mniSvnelobis navTob- da gazsadenebi, romelTac 

sasicocxlo mniSvneloba aqvs evropisaTvis. saqarTvelos 

portebis gavliT xorcieldeba bunebrivi resursebiT mdidari 

Sua aziisa da azerbaijanis navTobis intermodaluri (sarkinigzo-

sazRvao) gadazidvebi, romelTa saerTo moculoba perspeqtivaSi 

ramodenime aTeuli milioni tona iqneba [6]. 

navTobi da navTobproduqtebi muSavdeba specializirebul 

navmisadgomebze, satransporto-logistikur kompleqsebSi, romlebic 

rogorc wesi ganlagebulni arian, specializirebul dacul 

yureebSi, sazRvao  da samdinaro portebSi. aseT obieqtebs 

logistikuri kompleqsebi hqvia, imitom, rom maTSi 

koncentrirebulia logistikuri aqtivobebis umravlesoba da 

warmoebs Txevadi tvirTebis nakadebis garmuSavebis marTva. 

Cvens SemTxvevaSi satransporto-logistikuri kompleqsis 

saxiT warmogvidgeba sazRvao Camosasxmeli terminali, sadac 

urTierTqmedebaSia sarkinigzo da sazRvao transporti. 
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sazRvao navTobterminalebi iqmneba saqarTvelos sazRvao 

portebSi (baTumi, foTi, sufsa, yulevi) da emsaxureba nedli 

navTobisa da navTobproduqtebis nakadebis gadatvirTvis 

funqcias. navTobtvirTebis gadatvirTvisa da gadamuSavebis 

Taviseburebas warmoadgens is, rom am tvirTebis miReba, Senaxva 

da Semdgomi gagzavna xorcieldeba ara portis, aramed 

specializebuli sawyobebis-navTobis terminalebis meSveobiT. 

aseT terminalebs TavianT SemadgenlobaSi SeiZleba hqondeT 

gagzavnisa da Semosuli transportis datvirTvisa da gantvirTvis 

ubnebi, mowyobilobebi tvirTebis SenaxvisaTvis (rezervuarebis 

parki), satumbavi sadgurebi, Sidasasawyobo transporti 

milsadenebis saxiT, marTvis sistema (avtomaturi da 

naxevradavtomaturi), signalizacia, kavSirgabmuloba, xanZris 

qrobis, gamwmendi nagebobebi. garda amisa, navTobterminalebs 

SeiZleba hqondeT TavianTi misasvleli gzebi samarSruto 

matareblebis miwodebisa da gagzavnisaTvis, navmisadgomebi da 

pirsebi, misasvleli da Sida saavtomobilo gzebi, saremonto da 

vagonebis gawmendis, energetikuli meurneoba, administraciul-

sayofacxovrebo korpusi, Semoragva da damcavi signalizacia. 

Txevadi tvirTebis Taviseburebebs, romlebic SeiZleba 

gaTvaliswinebul unda iqnas navTobterminalebis proeqtirebisa 

da eqspluataciis dros miekuTvneba: 

 gadasxma erTi WurWlidan meoreSi warmoebs simZimis Zalis, 

ziari WurWlebis Tvisebebisa da sxva movlenebis gamoyenebiT; 

 tvirTebis mcire nomenklatura satransporto partiaSi, 

saSualebaSi gamoricxavs maT daxarisxebas erTi da imave 

sawyobSi Senaxvisa da gagzavnis win; 

 msxvili satransporto partiebis datvirTva da gantvirTva 

moiTxovs sawyobebis datvirTva-gantvirTvis ubnebis did 

tevadobas da gadamuSavebis unarianobas; 

 moiTxoveba gansakuTrebuli teqnologiebi da mowyobilobebi 

tvirTebis anTebadobis, cecxlsaSiSroebis da haerTan narevis 

feTqebad saSiSroebis Tavidan asaSoreblad; 
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 infrastruqturul obieqtebze specialuri damcavi dafarvis 

gamoyeneba eleqtrostatikuri muxtebisa da afeTqebaTa 

Tavidan mosaSoreblad; 

 adamianebis janmrTelobaze mavne zemoqmedebaTa Tavidan 

asaSoreblad gansakuTrebuli teqnologiebisa da damatebiTi 

mowyobilobebis damuSavebis aucilebloba. 

navTobtvirTebis gadasazidad sarkinigzo transportze 

gamoiyeneba sarkinigzo vagonebis (cisternebi) Semdegi 

maxasiaTeblebiT: tvirTamweoba: 5063,5 t; qvabis moculoba 5066 m3; 

qvabis Siga diametris 20003000 mm; gare sigrZe 9,612 m; 

Camosasxmelis diametri 670 mm; saerTo zomebi: sigrZe – 12 m, 

sigane 3,083,15 m, simaRle 4,615 m. 

Txevadi tvirTebis gadasazidad gamoiyeneba Semdegi 

specialuri Camosasxmeli gemebi – tankerebi, qimmzidavebi da 

gazmzidavebi. maTi zogierTi warmomadgeneli xasiaTdeba Semdegi 

ZiriTadi maxasiaTeblebiT: udidesi sigrZe 29597 SL  m; udidesi 

sigane _ 452,14 SB  m, bortis simaRle 179,4 h  m; tevadoba 

3,2180 aT. m3; svlis siCqare 1614SV  kvanZi (2630 km/sT); gemis 

tumbos, anu tvirTebis gadatumbvis saerTo mwarmoebloba 

Seadgens 64021000 m3/sT; satvirTo tankebis ricxvi gemze 8-20. 

gamokvlevisaTvis virCevT momaragebis kombinirebuli 

sistemis mqone navTobterminalis: magistraluri navTobsadeniTa da 

sarkinigzo transportiT, xolo Camosxmaze – navmisadgomTan da 

pirsTan gemebis dayenebis ori varianti: sasawyobo meurneoba 

orive SemTxvevaSi warmodgenilia foladis vertikaluri 

rezervuarebis sistemiT: maTi ZiriTadi parametrebi icvleba 

sazRvrebSi: diametri _ 9,2974,4 nD  m; simaRle _ 9,140,6 bH  m; 

moculoba 5000100 V  m; masa 6,965,5 nG  t. 

Tanamedrove navTobterminalebi-mravaloperaciuli teqno-

logiis, satransporto-logistikuri procesebis specializaciis, 

kooperirebisa da integrirebis gamo xasiaTdebian materialuri 
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nakadebis, sawarmoo da satransporto procesebis sakmaod rTuli 

organizaciiT. terminalebSi mimdinare procesebis Seswavlas, 

optimaluri materialuri nakadebis da mTeli terminaluri 

kompleqsis Seqmna SesaZlebelia Teoriuli da praqtikuli 

gamokvlevebis gamoyenebis sistemuri analizis principebisa, maTi 

funqcionirebis analizis safuZvelze. 

sxvadasxva gansazRvrebaTa ganzogadoebis safuZvelze [76] 

SeiZleba davaskvnaT, rom rTuli sistema warmoadgens sxvadasxva 

fizikuri bunebis mqone erTmaneTTan dakavSirebul da 

urTierTmoqmedi elementebisa da qvesistemebis erTianobas, 

romlebic warmoadgenen erTian mTels, uzrunvelyofen sistemis 

mier romeliRac rTuli funqciis Sesrulebas erTiani 

gansazRvruli miznis misaRwevad da aRiwereba sakmaod rTuli 

maTematikuri modeliT. 

rTul sistemebTan damokidebulebiT sistemuri gamokvlevebis 

safuZvelze  gamoyofen rTuli sistemebis obieqturi Tvisebebis 

oTx jgufs [77]: struqturuls, ganviTarebis, funqcionirebis 

marTvadobis. 

terminaluri kompleqsebisaTvis sistemuri analizis 

principebis gamoyeneba gulisxmobs Semdegi moTxovnebis dacvas: 

1.mTlianobaSi terminaluri kompleqsisa da misi calkeuli 

qvesistemebis sirTulis Tvisebebis gaTvaliswineba; 2. struqturis 

ierarqiulobis (mravaldonianobis) gaTvaliswineba; marTvis 

orientacia dasmuli miznebis yvelaze efeqturi miRwevebis 

gzebis SerCevaze; 4. terminalur kompleqsSi miRebul ekonomikur 

gadawyvetilebaTa yvela Sedegis kompleqsuri Seswavlis 

aucilebloba; 5. terminaluri sistemis zogierTi qvesistemebis 

Seswavlisadmi midgomis ormagi xasiaTi; magaliTad satransporto 

logistikis; 6. sistemebis gamokvlevis rogorc Sinagani, ise 

garegani meTodebis gamoyeneba; 7. gadawyvetilebis  gamomuSavebis 

procesis adamianur-manqanuri xasiaTis gaTvaliswineba. 

sistemuri midgoma gansxvavdeba rTuli teqnikuri da 

satransporto-sasawyobo sistemebis proeqtirebisa da dagegmvis 
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tradiciuli meTodebisagan. sakmaod rTuli sawarmoo – 

satransporto da satransporto-sasawyobo sistemebis Seqmnis 

dros logistikuri moTxovnebis realizaciis ZiriTadi meTodis 

saxiT gamoiyeneba imitaciuri modelireba, rogorc sistemebis 

optimizaciis yvelaze Tanamedrove meTodi. ansxvaveben imitaciuri 

modelirebis (im) gamoyenebis ori ZiriTad sferos [75]: sistemis 

Seqmna, da misi Semowmeba saangariSo mwarmoeblobaze; sistemis 

marTvis efeqturi strategiis SerCeva. viyenebT ra sistemuri 

midgomis meTodebs, analizis procesSi logistikur sistemebTan 

damokidebulebaSi marTvis TvalsazrisiT saWiroa gadavwyvitoT 

Semdegi amocanebi [76, 78]. 

1. sistemis sazRvrebis gansazRvra mTlianobaSi garemosTan 

mimarTebaSi; 

2. sistemebis gancalkevebuli qvesistemebis (materialuri, 

droiT, sivrcul mimarTebaSi) da garemos ierarqiuli 

erTobliobis gamoyofa; 

3. qvesistemebis Tvisebebisa da miznebis dadgena; 

4. damokidebulebaTa damyareba qvesistemebs Soris, romelic 

moiTxovs materialur kavSirebs, sivrcul da droiT 

struqturebs, programebis struqturis gansazRvrasa da 

elementebis programebis matricebis ageba; 

5. sistemis marTvis aRwera. 

logistikuri sistemebis gamokvlevaSi umTavress warmoadgens 

sinTezis amocanebi. igi mdgomareobs sistemis struqturis 

ZiebaSi da parametrebis gansazRvraSi mocemuli Tvisebebisa da 

analizis amocanebis mixedviT. analizis amocanebis gadawyvetis 

dros sistemis cnobili struqturisa da parametrebis mixedviT 

Seiswavleba misi qceva. e.i. warmoebs sistemis Tvisebebisa da misi 

maxasiaTeblebis gamokvleva: es amocanebi urTierTSebrunebulia 

da Cveulebriv wydeba erTad. kerZod sinTezis amocana, rogorc 

ufro rTuli, wydeba analizis amocanebis Sedegebis gamoyenebiT 

[78]. sawyiss sinTezis amocanaSi warmoadgens monacemebi 

dasaproeqtebeli sistemis daniSnulebis Sesaxeb: sistemis 



 130

funqciebi (gamoyenebiTi amocanebis CamonaTvali); SezRudvebis 

CamonaTvali sistemis maxasiaTeblebze; efeqturobis kriteriumebi, 

romelic mTlianobaSi adgens sistemis xarisxis Sefasebis xerxs. 

sazRvao   navTobterminali  Sedgeba  mimRebi  sarkinigzo-

sazRvao qvesistemis, estakadebis, gamcemi navmisadgomebis, 

sarkinigzo da sazRvao transportis moZravi Semadgenlobis, 

stacionaruli nagebobebis Semnaxveli sawyobis (sarezervuaro 

parkis), gadamtumbi sadgurebis teqnologiuri da adapturi 

simravles, romlis struqtura mowyobilia ise, rom am 

qvesistemebis umravlesoba iRebs ra Semomavali (satvirTo 

satransporto, navTobtvirTebis nakadebs, cocxali Sromis 

(SromiTi resursebisa) da warmoebis saSualebebis (lokomotivebi 

da transportis moZravi Semadgenloba, satumbi sadgurebi, 

satvirTo da damatebiTi milsadenebis sistemis da avtomaturi 

marTvis sistemis daxmarebiT) gardaqmnis mas satransporto-

logistikur produqciaSi, igi nawildeba daniSnulebisamebr da 

aucilebelia momxmareblebis moTxovnebis dasakmayofileblad 

maTi SekveTebis Sesabamisad. 

sazRvao navTobCamosaxsmeli terminalis struqturul-

funqcionaluri sqema naCvenebia nax. 11. struqturul-funqcionaluri 

sqema gviCvenebs sarkinigzo da sazRvao transportis 

urTierTqmedebis process. 

Tanamedrove pirobebSi navTobtvirTebis gadamtvirTi 

kompleqsebis saqmianobis organizacia dafuZnebulia saxelmwifo 

da kerZo seqtorebis partniorobis principebis realizaciaze. 

kerZod, seqtoris muSaoba umeteswilad ganisazRvreba msxvili 

gadamzidavebis saqmianobiT, romelTaTvis mTavaria gadamtvirT 

simZlavreTa funqcionireba msxvili partiebiT tvirTebis 

gadatvirTvisas: aseTi tvirTnakadisaTvis saporto-gadamtvirTi 

kompleqsebis mowyobilobaTa organizacia infrastruqturiTa da 

meqanikuri nawilis aRWurvilobiT ZiriTadi analogiuria 

satransporto qselis pirapiris punqtebis aRWurvilobis. 

saxelmwifos  arseboba saporto kompleqsebis ganviTarebis  



 131

proeqtebSi gulisxmobs socialuri amocanebis gadawyvetas, rac 

mocemul SemTxvevaSi Seesabameba eqsportul-importul procesebSi 

monawileTa interesebs. 

sarkinigzo mowyobilobebi warmoadgenen navTobgadamtvirTi 

kompleqsebis teqnikuri aRWurvilobis erT-erT ZiriTad elements. 

kompleqsis sarkinigzo mowyobilobebis qveS vigebT sarkinigzo 

transportis sagzao ganviTarebis mTels erTobliobas, romlebic 

gamoyenebulia tvirTebis gadasatvirTad gemze da ukumimarTulebiT. 

am erTobliobis SemadgenlobaSi Sedis rkinigzebis saerTo 

qselis portiswina sadguri (anda portis ganStoebis mierTebis 

sadguri), satvirTo sadguri (anda satvirTo parki), SemaerTebeli 

gzebi sadgursa da gadamtvirT kompleqsebs Soris, datvirTva-

gantvirTvis gzebi (liandagebi) navmisadgomze da sawyobebTan 

axal anda rekonstruqcia daqvemdebarebul kompleqsebSi 

satranspoto infrastruqturis proeqtirebis dros saWiroa 

gadawyvetili iqnas ori saxis transportis-sazRvaosa da 

sarkinigzo urTierTqmedebis sakiTxi. rac Seexeba sarkinigzo 

mowyobilobebs kompleqsSi, maTi funqcionireba damokidebulia, 

erTis mxriv navmisadgomebis frontebisa da sawyobebis muSaobisagan, 

kompleqsisa da portiswina sadgurebis SeTanxmebuli muSaobisagan. 

amasTan satransporto kvanZi, rogorc sistema, sadac 

xorcieldeba ori damoukidebeli saxis transportis 

Sepirapireba, SeiZleba pirobiTad davSaloT rig qvesistemebad, 

romlebic xasiaTdebian damoukidebeli funqcionirebiT. 

qvesistema `kompleqsis sarkinigzo mowyobilobebi~ 

ganisazRvreba sxva qveynebis gadawyvetis dros miRebuli parametrebis 

gaTvaliswinebiT, iseTebis, rogoricaa: _ `navmisadgomis fronti-

satransporto fronti~, _ navTobtvirTebis sawyobebi~ 

amave dros kompleqsurad unda iqnas ganxiluli sxvadasxva 

parametrebis urTierTqmedeba, romlebic gavlenas axdenen 

satransporto kvanZis muSaobis xangrZlivobaze [79]. datvirTva-

gantvirTvis gzebi navmisadgomze da sawyobebTan warmoadgens 

gadamtvirTi kompleqsebis sapasuxismgeblo elements, romelTa 
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daxmarebiT xorcieldeba uSualod urTierTqmedeba sarkinigzo 

da sawylosno transportis saxeTa Soris. 

navmisadgomebis datvirTva-gantvirTvis gzebis sigrZis 

gansazRvrisaTvis   saWiroa   gaangariSebul   iqnas    moTxovna  

navmisadgomebze da ganvsazRvroT maTi dadgmuli simZlavre. 

navTobtvirTebis gadatvirTvebis lokaluri logistikuri 

jaWvebis Sedgenisa da modelirebis miznebisaTvis Semogvaqvs 

Semdegi aRniSvnebi: 

11, i2 – sarkinigzo transportiT Semosuli navTobisa da 

navTobproduqtebis saxeTa indeqsi; xolo i2 – milsadenuri 

transportiT; 

 _ sarkinigzo moZravi Semadgenlobis tipebis indeqsia,   ; 

s – sazRvao transportis moZravi Semadgenlobis - tankerebis 

tipebis indeqsia, Ss ; 

v – gadatvirTvis variantebis saxeTa indeqsia, 1VV  _gadatvirTva 

navmisadgomebze;  2vv gadatvirTva pirsze; 

h – navmisadgomis momsaxure Txevadi tvirTebis sawyobis indeqsia: 

Hh ; 

 pirsis momsaxure Txevadi tvirTebis sawyobis indeqsia,  ; 

shviQ 11 sarkinigzo transportiT Semomavali navTobtvirTebis 

nakadebis indeqsia; 

11hviV navmisadgomis sawyobis (rezervuarebis parkis) jamuri 

moculobaa, t; 

22 vVi  pirsis momsaxure sawyobis (rezervuarebis parkis) jamuri 

moculobaa. 

struqturul funqcionaluri sqema aerTianebs Sigatermi–

naluri tvirTgadamuSavebis Semdeg ZiriTad obieqtebs, sadac 

warmoebs navTobtvirTebis gadatvirTva sqemiT: a) `sarkinigzo 

transporti (   ) _ estakada – gadatumbvis sadguri – navTob–

produqtebis sawyobi ( Hh ) _ navmisadgomi  )( 2VV gadatumbvis 

sadguri-tankeri ( Ss ); b) gadatvirTva variantiT: `milsadenuri 
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transporti – gadatumbvis sadguri-navTobproduqtebis sawyobi 

(  ) _ pirsi  2VV gadatumbvis sadguri-gemi ( Ss ): Sesabamisad 

gvaqvs gadatvirTvis ori logistikuri jaWvi. `sarkinigzo 

transporti – estakada-sawyobi-navmisadgomi-gemi~ da `milsadenuri  

transporti – sawyobi-pirsi-gemi. 

sazRvao navTobterminalis gamokvlevis dros dadgenil 

unda iqnas sistemisa da misi garemocvis sazRvrebi. isini 

ganpirobebulia imiT, rom terminaluri kompleqsi Ria sistemaa, 

romelic urTierTqmedebaSia, globaluri logistikuri jaWvis 

sxva rgolebTan (qvesistemebTan). terminalis garemos qmnian 

politikuri, ekonomikuri situacia msoflio bazrebze, navTobis 

mimwodeblebi da momxmareblebi, agreTve satransporto 

organizaciebi da logistikuri Suamavlebi. 

erT-erT mniSvnelovan da rTul sakiTxs warmoadgens 

terminalis ganlagebis adgilis gansazRvra. am amocanis gadawyveta 

moiTxovs ganlagebis optimizaciis ekonomikur-maTematikuri 

modelis agebasa da teqnikur-ekonomikuri gamokvlevebis Catareba. 

satransporto amocanebis gadawyvetis Sedegad marSrutebis 

mixedviT vadgenT navTobtvirTebis nakadebis hsiQ 1  da sQi 2  

tvirTnakadebisa. sidideebs, terminalis adgilmdebareobasa da 

simZlavres. 

navTobterminali Sedgeba Semdegi teqnologiuri ubnebisagan: 

marSrutebis miRebisa da ganformirebis; miwodebaTa da Camosxmis; 

gemebis miRebisa da CatvirTviswina momsaxurebis; navTobis Senaxvisa 

da rezervuaruli parkis formirebis, navmisadgomze da pirsze 

gemebis datvirTvis, gemebis datvirTvisSemdgomi momsaxurebisa da 

gayvanis, carieli vagonebisagan marSrutebis formirebisa da 

qselSi maTi miwodebis. gemebis gayvanis win warmoebs tvirTebis 

sabaJo gawmenda da dokumentaciis gaformeba. 

gadatvirTvis teqnologiuri procesi navmisadgomze 

SeiZleba warmovadginoT grafis saxiT. grafi Sedgeba: Ai 

mdgomareobaTa simravlisagan, romelSic xvdeba gadasamuSavebeli 

navTobtvirTebi; Bi – Sesrulebuli teqnologiuri operaciebis 
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simravlisagan. terminalSi navTobtvirTebis gadatvirTvis 

procesis mdgomareobaTa da operaciaTa cvla tvirTebis miRebis, 

Senaxvisa da gadatvirTvis dros naCvenebia nax. 23-ze.  

teqnologiuri procesi iTvaliswinebs navTobis gadatvirTvis 

or variants navmisadgomze da pirsze. es xdeba im SemTxvevaSi, Tu 

milsadenuri transportiT Semodis nedli navTobi, xolo 

navmisadgomze gadaitvirTeba Ria navTobproduqtebi. Tu orive 

SemTxvevaSi gadaitvirTeba nedli navTobi, erTiandeba milsadenebi 

da gadatvirTvis orive obieqti muSaobs erTnair reJimSi. 

mocemuli teqnologiuri sqema saSualebas gvaZlevs 

CavataroT gadatvirTvis procesebis maTematikuri aRwera maTi 

teqnikuri aRWurvilobisa da funqcionirebis optimizaciis 

maTematikuri modelis Sedgenis mizniT. 

sazRvao navTobCamomsxmeli terminalis optimizaciis 

maTematikuri modelis ageba warmoebs sarkinigzo da sazRvao 

transportis urTierTqmedebis yvela SesaZlo variantisa da 

moqmedi lokaluri logistikuri jaWvebis gamoyenebiT. 

terminalze sxvadasxva saxis transportis muSaobis 

SeTanxmebisaTvis agebul unda iqnas transportis saxeTa 

urTierTqmedebis optimizaciis ekonomikur-maTematikuri modeli 

da gadawyvetil iqnas uzrunvelyofis qvesistemebis: gemis saremonto 

samuSaoTa avtomatizaciisa da energoresursebis, salocmano 

momsaxurebis, balastis gamwmendi, saxanZro uSiSroebis, sursaTiTa 

da wyliT uzrunvelyofis ubnebis optimizaciis sakiTxebi. 

amrigad, navTobis gadatvirTvis sazRvao satransporto-

logistikur kompleqss aqvs rTuli sistemebis yvela niSnebi da 

Taviseburebani. isini moicaven terminalis saqmianobis yvela 

mxares, aqvT TavianTi Sinaganii struqtura, funqcionirebis 

Sefasebis maCveneblebi da optimizaciis kriteriumebi. terminalis 

struqturuli elementebi imyofebian mWidro urTierTkavSirSi 

erTmaneTTan, urTierTqmedebaSi garemosTan da funqcionireben 

Sida da gare faqtorebis zemoqmedebis qveS funqcionirebis 

erTiani gansazRvruli miznis misaRwevad. 
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nax. 23. mdgomareobaTa da operaciaTa cvla navTobterminalze tvirTebis miRebis, Senaxvisa da 

gadatvirTvis dros (gadatvirTvis kombinirebuli varianti) 

A1 B1 A2 B2 A3 B3 A4 

B7 A7 

B4 A5 

B12 

B5 A6 B6 

A8 B8 A9 B10 A10 B11 A11 B13 A12 

A14 

B13 

B15 A15 

A16 

B16 

B17 A17 B18 A18 B19 A19 B20 A20 B21 B22 

B14  

135 
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cxrili 4 

sazRvao navTobCamosasxmel terminalze navTobtvirTebis miRebis, 
Senaxvisa da gadatvirTvis kombinirebuli variantis lokaluri 

logistikuri jaWvis aRwera  

mdg. 
oper. 

mdgomareobaTa da operaciaTa Sinaarsi 
gamoyenebuli 

asm 

1 2 3 

A1 navTobiT datvirTuli marSruti portiswina 
sadgurSi 

 

B1 marSturis ganformireba da miwodebaTa 
formireba 

 

A2 formirebuli miwodebebi gantvirTvis molodinSi  

B1 miwodebaTa gadaadgileba Camosxmis estakadaze  

A2 miwodeba Camosxmis estakadaze  

A3 cisternebis dacla TviTdinebiT  

B3 Senaxvis zonis rezervuarebSi navTobis 
gadatumbva da Sevseba 

 

A4 carieli cisternebi estakadaze, cisternebis 
garecxva da daorTqlva 

 

B5 carieli miwodebis gadayvana maxarisxebel ubanze  

A5 carieli vagonebi sarezervo gzebze  

B6 carieli miwodebebis vagonebisagan marSrutis 
Sedgena 

 

A6 formirebuli marSruti miwodebis liandagze  

B7 marSrutis gayvana portiswina sadgurSi da 
miwodeba qselSi 

 

A7 savse rezervuarebi Senaxvis zonaSi  

A8 carieli tankerebi reidze locmanuri 
momsaxurebis molodinSi 

 

B9 gemebis gadayvana reidze locmanuri 
momsaxurebis molodinSi 

 

A9 tankeri stivirorul samuSaoTa Sesrulebis 
adgilze 

 

B10 balastis moSoreba, tankeris garecxva da 
degazacia 

 

A10 gasufTavebuli tankeri satvirTo samuSaoTa  
navmisadgomze gadayvanis molodinSi 

 

B11 tankeris gadayvana datvirTvis poziciaze   

A11 tankeri datvirTvis poziciaze  

B12 navTobis gadatumbva tankerSi da tankerSi 
Sevsebis doneTa gazomva 

 

B13 sursaTisa da wylis maragis Sevseba, sabaJo 
gawmendis operaciebis Catareba da tankeris 
gadayvana gasvlis poziciaze 

 

A12 tankeri gasvlis poziciaze. profilaqtikuri 
remonti 

 

B13 locmanuri momsaxureba da gemis gadayvana mimReb 
buiaSi 

 

B14 dokumentebis gaformeba, marSrutis gansazRvra 
da gemis gasvla zRvaSi 

 

A13 navTobi milsadenSi  
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cxrili 4-is gagrZeleba  
mdg. 
oper. 

mdgomareobaTa da operaciaTa Sinaarsi 
gamoyenebuli 

asm 

1 2 3 

A15 navTobis gadatumbva pirsebis momsaxure Senaxvis 
zonaSi (Tu navmisadgomze da pirsze warmoebs 
erTnairi produqtis gadatvirTva, maSin 
milsadenebi erTiandeba da B1 satumbi sadguri 
navTobs awodebs A7 poziciaze) 

 

A14 navTobi Senaxvis zonaSi  

B15 -A19 operaciebi da mdgomareobebi identuria A8-B11-is  

B16 navTobis gadatumbva tankerSi A19, anda A11 
poziciaze (erTnairi tvirTebis SemTxvevaSi) 

 

B20 -B22 operaciebi da mdgomareobebi identuria B20 -B22-is.  

 

 
   2.3.2. navTobisa da navTobproduqtebis gadatvirTvis  

satransporto-logistikuri kompleqsis 
struqturul-parametruli modeli 

 

maTematikuri modelireba saSualebas gvaZlevs formalurad 

aRvweroT nebismieri logistikuri sistema, rogorc rTuli 

struqtura da modelis daxmarebiT gamovikvlioT misi 

funqcionirebis sxvadasxva reJimebi. specializirebul gadatvirT 

kompleqsSi, rogorc nebismier logistikur sistemaSi 

mimdinareobs rTuli da mravalmxrivi procesebi, rac saSualebas 

ar gvaZlevs avagoT adekvaturi maTematikuri modeli. amitom 

maTematikur modelSi warmodgenilia mxolod ZiriTadi, 

gamosakvlevi sistemisaTvis damaxasiaTebeli kanonzomierebani. 

amave dros meorexarisxovani faqtorebi ar miiReba mxedvelobaSi 

isini arsebiTs ar warmoadgenen. 

nebismier ekonomikur-maTematikuri modelis damuSavebis 

pirvel etaps warmoadgens realuri logistikuri sistemis 

Sinaarsobrivi aRweris Sedgena, romelSic gadmocemulia 

kanonzomierebani, damaxasiaTebeli gamosakvlevi procesisaTvis 

da dasmulia gamoyenebiTi amocana. 

Sinaarsobriv aRweraSi warmodgenilia yvela procesi, 

romelic mimdinareobs navTobtvirTebis specializirebuli 

gadamtvirTi satransporto-logikuri kompleqsis eqspluataciis 
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dros, moicavs sarkinigzo transportis moZravi Semadgenlobis 

formirebis, ganformirebis, miwodebaTa organizaciis, daxarisxebiT, 

samanevro, stividorul da sxva samuSaoTa parametrebis calkeul 

raodenobriv maxasiaTeblebs. amave dros miTiTebulia maT Soris 

urTierTqmedebis xarisxi da xasiaTi. TiToeuli elementaruli 

movlenis adgili da mniSvneloba gansaxilveli satransporto-

logistikuri sistemis funqcionirebis saerTo procesSi. 

navTobtvirTebis specializirebuli gadamtvirTi kompleqsis 

Sinaarsobrivi aRweris dros gamoyenebulia gamocdileba msgavsi 

sistemebis eqspluataciis dros mniSvnelovani cvlilebebis 

gaTvaliswinebiT, romelic warmoiqmna transportze sabazro 

ekonomikaze gadasvlasTan dakavSirebiT, ase magaliTad, Tu adre 

didi mniSvneloba hqonda portis muSaobis saerTo maCveneblebs, 

amJamad, sabazro ekonomikis pirobebSi viyenebT sayovelTaod 

cnobili meTodikiT [80] gaTvaliswinebul efeqturobis maCveneblebs: 

sufTa diskontirebul Semosavals anu mogebas ml
kSDS . 

Semosavlianobis indeqss SI da momgebianobis Sinagani normas 

MSN. isini ganisazRvreba rogorc mimdinare efeqtebis jami. 

dayvanili sawyis bijze. saukeTesod iTvleba varianti, romelsac 

aqvs ML
kSDSmax  maqsimaluri mniSvneloba ganisazRvreba rogorc 

Sedegebisa  Pi da danaxarjebis 3т RirebulebiTi mniSvnelobaTa 

sxvaobis maqsimumi: 

max TTTTT
ML
k CKRRPSDS ,                     (72) 

sadac TP Sedegebia, romelic miiReba mTels saangariSo 

periodSi, T; 

       TR danaxarjebia, romlebic ganxorcielebulia t periodis 

ganmavlobaSi. 

Sedegis RirebulebiTi Sefaseba saangariSo periodSi 

t

t

tt
t

t

tt
ttT i

PPP
)]1)(1[(

1

00 



 


,                         (73) 

sadac T – saangariSo periodia, t – mimdinare weli, romlis 

Sedegebi da danaxarjebi daiyvaneba saangariSoze;  
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       ti  – saangariSo periodis sawyisi welia; 

       Pt – Sedegia, romeliRac t-ur bijze; 

       t sawyis welze dayvanis (diskontirebis) koeficienti; 

        _ inflaciis tempi (inflaciuri premiaa); 

       i – diskontis norma, romelic tolia kapitalze 

Semosavlis misaRebi normis. 

analogiurad ganisazRvreba danaxarjebis RirebulebiTi 

Sefaseba saangariSo periodSi 


 


T

tt
t

t
T

tt
ttT

ii i

P
RR

)]1)(1[( 
 ,                   (74) 

sadac t diskontirebis koeficienti, 
tt i )]1)(1[(

1





 . 

 danaxarjebi Rt warmoadgens kompleqsis mSeneblobaze da 

eqspluataciaze gaweuli kapitaluri da saeqspluatacio 

danaxarjebis jams da Sesabamisad iangariSeba formulebiT 





T

t
ttT KK

0

 ;                               (75) 





T

t
ttT CC

1

 .                                (76) 

Tu 0ML
kSDS , proeqti efeqturia, da SeiZleba ganxiluli 

iqnas sakiTxi misi miRebis Sesaxeb; Tu 0ML
kSDS , proeqti 

araefeqturia da investori iRebs zarals. 

ML
kSDS  mWidro kavSirSia Semosavlianobis indeqsTan ( kSI ), 

romelic warmoadgens dayvanili efeqtebis jamis fardobas 

kapitaldabandebebis sididesTan. 





T

tt

ML
kk

i

SDS
K

SI
1

.                          (77) 

Tu 1kSI , proeqti efeqturia, kSI  _ araefeqturia 

momgebianobis Sinagani norma MSN – warmoadgens diskontis im 

normas, romlis drosac dayvanili efeqtebis sidide tolia 

dayvanili kapdabandebebis  
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.              (78) 
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gadatvirTvis satransporto-logistikuri kompleqsis 

efeqturi variantis SerCevisaTvis saWiroa efeqturobis yvela 

kriteriumis kombinirebuli gamoyeneba, e.i. unda Sesruldes 

Semdegi pirobebi 

0ML
kSDS ; 1kSI ; kiMSN  .                  (79) 

garda amisa, Sinaarsobriv aRweraSi Sesrulebulia 

gamoyenebiTi amocanis dasma, romelic gansazRvravs samodeliro 

sistemis miznebs. masSi mocemulia saZiebel sidideTa 

CamonaTvali maTi mizandasaxulobisa da moTxovnili sididis 

CvenebiT. miuxedavad imisa, rom Sinaarsobriv aRweraSi ar 

arsebobs mkacri maTematikuri formulireba, mas unda hqondes 

Sesasrulebeli gamokvlevis ideis mkafio gadmocema, 

damokidebulebaTa CamonaTvali, romelic eqvemdebareba Sefasebas 

modelirebis Sedegebis mixedviT, agreTve davadginoT is 

faqtorebi, romlebic gaTvaliswinebul unda iqnas procesis 

maTematikuri modelis agebis dros. 

imasTan dakavSirebiT, rom procesebis aRwera warmodgenilia 

parametrebis saxiT, rac SesaZleblobas iZleva ganvixiloT 

kompleqsis sxvadasxva SeTanwyoba. Sinaarsobriv aRweraSi 

mocemulia kompleqsis muSaobis parametrebis CamonaTvali. 

portis muSaobis saerTo parametrebis gamoyvanisaTvis 

gadatvirTvis kompleqsi SeiZleba davyoT sxvadasxva 

qvesistemebad: sarkinigzo transporti: mudmivi mowyobilobebis, 

navmisadgomebisa da pirsebis ubnebi, Senaxvis sawyobebi da 

flotis gadatvirTvis mowyobilobebi. kompleqsis saerTo 

parametrebis aRwerisaTvis saWiroa gadamtvirTi kompleqsis 

struqturul-parametruli modelis Sedgena. aseTi modelis agebis 

meTodologia damuSavebulia profesor l. bocvaZis mier [79]. 

kompleqsis maTematikuri modelis ageba dafuZnebulia mis 

parametrul aRweraze da gulisxmobs sistemis Sesasvlelebisa 

da gamosasvlelebis calkeuli Tvisebebis dekompozicias 

parametrebis mixedviT. is dafuZnebulia gamosakvlevi obieqtis 

empiriul dakvirvebebze, niSnebsa da damokidebulebebze. 
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mTlianobaSi kompleqsis informaciuli dekompozicia 

daiyvaneba misi struqturul-parametruli modelis blok-sqemis 

(ix. nax. 24). rogorc maTematikuri modelirebisa da optimizaciis 

obieqtis Sedgenaze. TiToeuli blokis cvladebis 

urTierTkavSiri aRiwereba erTi an ramodenime gantolebis saxiT. 

maTi erToblioba saSualebas gvaZlevs gavxsnaT mTeli 

kompleqsis imitaciuri modeli teqnologiuri procesis 

mimdinareobaze moqmedi yvela faqtorisa da maCveneblis analizis 

mizniT, romelic axasiaTebs misi funqcionirebis efeqturobas. 

navTobtvirTebis gadatvirTvis kompleqsis Semavali da 

gamomavali parametrebis mTeli simravle warmoadgens droisa da 

procesis didi ricxvis niSnebisa da Tvisebebis funqcias. 

TiToeuli parametri parametrul sqemaSi aerTianebs 

maxasiaTeblebis jgufs, e.i. warmoadgens veqtors. 

saerTo SemTxvevaSi struqturul-parametruli modeli 

SeiZleba warmovadginoT Semdegi saxiT 

)}({)}({)}({)}({)}({)}({ tgtYtZtttXP

















spm ,         (80)  

sadac )(tX


Semavali mmarTveli (umarTavi) parametrebis veqtoria: 

       )(t


Sualeduri parametrebis;  

       )(t


SemaSfoTebeli parametrebis;  

       )(tZ


teqnologiuri parametrebis;  

       )(tY


gamomavali marTvadi (mdgomareobis) parametrebis; 

       )(tg


SezRudvebis veqtori. 

umarTavi parametrebis veqtori )}(),(),({)( 21 txtxtxtX n


  gavlenas 

axdens procesze da problemiT iseT situaciebze, romlebic ar  

SeiZleba  marTos logistikis menejerma. umarTavma parametrebma 

marTvad cvladebTan erTad SeiZleba gavlena moaxdinon SerCevis 

Sedegebze. isini atareben ganusazRvrel albaTur xasiaTs. mocemuli   

)}({)}({)}({)}({)}({)}([{)}({ 654321 txtxtxtxtxtxtX

















 ,      (81) 

sadac )(1 tx


navTobisa da navTobproduqtebis Semavali 

satransporto satvirTo nakadebis intensivobis 

parametrebis veqtoria; 
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Sualeduri parametrebi           SezRudva 
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Pk, Rk, Kk, Ck,  Pk,, SDSk, SIk, 
MSN, Sk,  KS, Qk, Qi1, Qi2. 

procesi gadamtvirTi satransporto-
logistikuri kompleqsSi. 
teqnologiuri parametrebi. 
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K; S; Q; R;  C; D; Mmg; Lmg; P; 
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N ; Lnav. 
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Pk; SNk; Fk; 
M
kC ; M

kY ; m

kP ; lok

kP  ; 
meq

kP ; opt

kP . 

ml

kD ; ml

kK ; ml

kC ; ml

kЦ ; T.ml

kC ; SF ; ml

kP ; 
ml

kH ; ml

kFU . SGFk; SHFk.  

Fk; N; l; lmiw; Net; Lmg; Ndok; 2ii
P ; Mp2; nmiw; Kgaw;  

Lmg; Imiw; Ek; E;  Nrez; Sn; S; KsiT; lSl; Nnav; Ntv;  

Пmак; Пn; П; QdR; DWT; sT

gP ; br

21iiQ ; Gnav; 
wl

kP ;  

sS; Пg.; NS; Knav; KS; CS;  Ntank; LS; BS; Kf; Cf;  

nax. 24. navTobisa da navTobproduqtebis gadatvirTvis satransporto-
logistikuri kompleqsis maTematikuri 

modelis struqturuli blok-sqema 

SemaSfoTebeli parametrebi 
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        52 )(tx


Semavali carieli gemTnakadebis intensivobis 

parametrebis veqtoria;  

         )(3 tx


navTobisa da navTobproduqtebis gamavali 

satransporto-tvirTnakadebis intensivobis paramet-

rebis veqtoria;  

         )(4 tx


tvirTebis Semadgenlobisa da satransporto 

maxasiaTeblebis veqtoria;  

         )(5 tx


carieli vagonebisa da formirebuli marSrutebis 

gamavali nakadebis intensivobis veqtoria; 

         )(6 tx


garemos parametrebis veqtoria. 

tvirTebis Semadgenlobisa da satransporto maxasiaTeblebis 

parametrebis veqtori Sedgeba: Semavali da gamavali navTobis 

nakadebis 14 )( itx


 da feradi 24 )( itx


 navTobproduqtebis 

maxasiaTeblebisagan. 

})({})({)( 24144 ii txtxtx





 .                      (82) 

garemos faqtorebis erToblioba warmoadgens garemos im 

sawarmoebisa da organizaciebis maxasiaTeblebis veqtors. romelic 

mocemuli gadatvirTvis kompleqsebisaTvis qmnian funqcionirebis 

garemos anu garemos models. 
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 ,                           (83) 

sadac spe)(6 tx


socialur-politikuri da ekonomikuri pirobebis 

parametrebis veqtoria; 

       m

21
)(6 iitx


navTobisa da navTobproduqtebis mimwodeblebis; 

       Sn)(6 tx


Senoba-nagebobebis samSenebli organizaciebis; 

       )(6 tx


sarkinigzo transportis kompaniebis; 

       Stx )(6


gemTmflobeli kompaniebis; 

       e)(6 tx


energomatareblebis mimwodebeli kompaniebis; 

      mom

21
)(5 iitx


navTobisa da navTobproduqtebis momxmarebeli 

organizaciebis; 
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      bk)(6 tx


bunebriv klimaturi pirobebis; 

      Stx 
g)(6


sarkinigzo infrastuqturisa da sawylosno gzebis; 

      en)(6 tx


ekonomikuri normativebisa da finansebis; 

      Sr)(6 tx


SromiTi resursebis mimwodeblebis; 

      vs)(6 tx


vaWrobisa da sabazro pirobebis (konkurentebis); 

      tp)(6 tx


samecniero-teqnikuri progresis; 

      sf)(6 tx


socialur fsiqologiuri faqtorebis. 

ganusazRvrelobis xarisxi damokidebulia gare garemos 

zemoqmedebaze, kompleqsis Semadgeneli rgolebisa da 

elementebis muSaobis, saimedoobis mdgradobisagan da misi 

dadgomis albaTobisagan. is ganisazRvreba funqciiT 





F

x
xPH

1

)( ,                            (84) 

sadac )( xP ganusazRvrelobis zomis specifikuri funqcia-

entropiaa. 

gadatvirTvis kompleqsis funqcionirebis mdgradobis 

gamosaTvlelad saWiroa SevadginoT qvesistemebis mdgomareobaTa 

albaTobis maT logariTmebze namravlis jami. 

Sualeduri   parametrebis  simravles  miekuTvneba  is  

parametrebi, romlebic damokidebulia kompleqsSi teqnologiuri 

procesebis warmoebis pirobebisagan. am blokis parametrebis 

veqtors aqvs Semdegi saxe 

)]()}([{)( 21 tUtUtU





 ,                      (85) 

sadac )(1 tU


gadatvirTis kompleqsSi miRebisa da gacemis arxebSi 

navTobisa da navTobproduqtebis gadamuSavebis, 

tvirTebis transportirebisa da Senaxvis 

teqnologiuri xerxebis erTobliobaa; 

       )(2 tU


sarkinigzo transportidan da milsadenidan 

navTobisa da navTobproduqtebis miRebis, Semnaxvel 

zonaSi maTi gadatumbvis, navmisadgomze da pirsebze 



 145

tankerebis datvirTvis teqnologiuri mowyobilobebisa 

da teqnikuri saSualebebs parametrebis veqtoria.  

Tavis mxriv parametrebis veqtors )(1 tU


 aqvs ASemdegi saxe: 

Sgama

21212121 ,1,1,11 )({})({]})([{)( iiiiiiii tUtUtUtU








 ,             (86) 

sadac ma

21
)({ 1 iitU


navTobtvirTebis mimRebi arxebis parametrebis 

veqtoria;  

       ga

21 ,1 )( iitU


agreTve, ganawilebis arxebis; 

       S

21 ,1 )( iitU


navTobtvirTebis Senaxvisa da gadamuSavebis 

teqnologiuri xerxebis veqtoria sawyobSi. 

SemaSfoTebeli parametrebi SeiZleba warmovadginoT 

Semdegi veqtoris saxiT 

)}]()}([)( 21 ttt 
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sadac )(1 t


navTobisa da navTobproduqtebis Semadgenlobisa da 

xarisxis parametrebis jgufia; 

       )(2 t


agreTve, mimRebi, ganformirebis, samanevro, 

maxarisxebelia da marSrutebis formirebis gzebisa 

da gadamtumbi sadgurebis teqnikuri mdgomareobis 

parametrebis veqtoria. 

gadatvirTvis kompleqsis optimizaciis imitaciuri modelis 

(gkoim) agebis erT-erT ZiriTad moments warmoadgens 

teqnologiuri parametrebis )(tZ


 gansazRvra. teqnologia 

aRiwereba kontaqtebisa da parametrebis erTobliobiT, romlebic 

gansazRvraven cvladebis zRvrul mniSvnelobebs da 

Tanafardobas maT Soris. 

kompleqsis modelirebis dros calkeuli qvesistemebis 

teqnologiuri parametrebis qveS. igulisxmeba teqnologiuri da 

sawarmoo procesebis parametrebi, romlebic axasiaTeben am 

process qvesistemebis SigniT. 

gadamtvirT kompleqsSi teqnologiuri procesebs 

aRwerisaTvis vawarmoebT misi parametrebis dekompozicias 

calkeuli qvesistemebad: kvanZis sarkinigzo transportis 
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miwodebebis miReba, gantvirTva, daxarisxeba da marSrutebis 

formireba), Senaxvis, gadatvirTvisa da flotis moZravi 

Semadgenlobis momsaxurebis qvesistemebad). 

})({})({})({})([{)(
21, fgad

Sem tZtZtZtZtZ kkiikkk











 ,          (88) 

sadac )(tZk


gadamtvirTi kompleqsis sarkinigzo transportis 

qvesistemis parametrebis veqtoria;  

       Sem

21 ,)( iik tZ


navTobisa da navTobtvirTebis Senaxvis; 

       gad

2,1
)( iik tZ


navmisadgomze da pirsze gadatvirTvis qvesistemis; 

       f)(tZk


flotis momsaxurebasTan dakavSirebuli parametrebis. 

imitaciuri modelis agebis dros gaTvaliswinebuli unda 

iqnas SezRudvebis sistema, romelic moicavs gadamtvirTi 

kompleqsis (gamSvebunarianobasTan) dakavSirebul simZlavreebs, 

ZiriTad sabalanso pirobebs da limitirebul sawarmoo 

resursebis normebis dacvasTan dakavSirebul parametrebs 

}])(})(})([{)( srspgu tgtgtgtg








 .               (89) 

navTobtvirTebis gadatvirTvis satransporto-logikuri 

kompleqsisa da misi qvesistemebis ZiriTadi teqnikur-ekonomikuri 

maCveneblebis gamoyvanis mizniT Tanmimdevruli gamsxvilebis 

(sinTezis) meTodiT vawarmoebT parametrul sinTezs 

struqturul-parametruli modelebis safuZvelze `qvemodan 

zemoT~. am operaciis safuZvelze miRebulia gadatvirTvis 

kompleqsisa da misi qvesistemebis ZiriTadi teqnikur-ekonomikuri 

parametrebis jamuri cxrili (ix. cxrili 5). 

cxrili 5 

navTobtvirTebis gadatvirTvis kompleqsis funqcionirebis 
ZiriTadi teqnikur-ekonomikuri maCveneblebis 

jamuri cxrili  

# aRniSvna maCveneblebis dasaxeleba 
1 2 3 
  1. saerTo maCveneblebi 

1.1. 
2,iki

Q  tvirTbrunva 

1.2. 
2,iki

Q  gadamtvirvis moculoba 

1.3. Pk integraluri danaxarjebi 
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cxrili 5-is gagrZeleba 

1.4. Kk kapitaluri danaxarjebi 
1.5. Ck saeqspluatacio danaxarjebi 
1.6. Rk rentabeloba 
1.7. SDSk sufTa diskontirebuli Semosavali 
1.8. SI Semosavlianobis indeqsi 
1.9. MSN momgebianobis Sinagani norma 
1.10. Sk kompleqsis saerTo farTi 
1.11. Kk servisuli momsaxurebis koeficienti 
  2. calkeuli qvesistemebis maCveneblebi. 

sarkinigzo transporti 
2.1. N vagonebis saerTo ricxvi 
2.2. L sarkinigzo misasvleli gzebis saerTo sigrZe 
2.3. Lmiw. miwodebis saerTo sigrZe 

2.4. Nest. estakadebis saerTo ricxvi 

2.5. Lmg. miReba-gagzavnis gzebis ricxvi 

2.6. Ll lokomotivebis saerTo raodenoba 

2.7. 
21 ,iiq  sarkinigzo vagonis (cisternis) tvirTamweoba 

2.8. Ts.S. saporto Stos gamSvebunarianoba 

2.9. Mpr.ss. gzebis raodenoba portis parkis, anda saporto 
sadguris raionSi 

2.10. Nmiw. miwodebaSi vagonebis maqsimaluri raodenoba 

2.12. Kgad. gadasacemi matareblebis raodenoba 

2.13. Mgg,samg. miReba-gagzavnis gzebis ricxvi da sigrZe 

2.14. Imiw. saSualo intervali miwodebaTa Soris 

3.1. Vsaw. sawyobebis moculoba 

3.2. Ngs. 
Og,s. 

gadamtumbi sadgurebis raodenoba da mwarmoebloba 

3.3. Sr. rezervuarebis mier dakavebuli farTi 

3.4. 
21 ,iiS  sawyobebis mier dakavebuli farTi 

3.5. KsirT. gamavali tvirTnakadis sirTulis koeficienti 

3.6. 
21 ,iiF  sawyobis tevadobis maragi 

3.7. aSl. DS Slangebis sigrZe da diametri 

3.8. 
21 ,iiS  sawyobis sadReRamiso gamSvebunarianoba 

  3. gadatvirTvis kompleqsi (navmisadgomi) 
3.1. Nnav. navmisadgomebis raodenoba 

3.2. Lnav. navmisadgomis frontis sigrZe 

3.3. Nt.x. gadatvirTvis teqnologiuri xazebis ricxvi 

3.4. PdR. satvirTo samuSaoTa intensiuroba 

3.5. ttv. gemis satvirTo damuSavebis dro 

3.6. Kdas. dasawyobebis anu gadatvirTvis koeficienti 

3.7. Ttv. operaciebis qveS navmisadgomis dakavebis dro 

3.8. fr. navmisadgomis sadReRamiso gamSvebunarianoba 

3.9. QdR. navmisadgomis sadReRamiso tvirTbrunva 

3.10. Ynav. navigaciis periodis xangrZlivoba 

3.11. saw. sawyobis tvirTebis gavlis koeficientia 

3.12. Gtv. tvirTis raodenobaa gemze 

3.13. Pg.sT. gemis datvirTvis tvirTsaaTebis norma 
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cxrili 5-is gagrZeleba 

3.14. nav

21 ,iiQ  navmisadgomis tvirTbrunva 

3.15. Gnav. navmisadgomis frontis tvirTdaZabulobaa 

3.16. Nt, Pt centridanuli tumboebis ricxvi da mwarmoebloba  
navmisadgomze 

3.17. Pwl. navmisadgomis wliuri gamSvebunarianoba 

3.18.  saporto Stos dakavebis koeficientia 
3.19. TsaS. saporto Stos gamSvebunarianoba 

3.20. gamS. navmisadgomis sanavigacio gamSvebunarianoba 

4.1. S saangariSo gemebis tipebis raodenobaa (SS) 
4.2. Kmet. portis meteopirobebis koeficientia 

4.3. Knav. navmisadgomis gamoyenebis koeficienti 

4.4. DWS saangariSo gemis wyalwyva 
4.5. LS , BS saangariSo gemis sigrZe da sigane  
4.6. Kgem. saangariSo gemis samSeneblo Rirebuleba 

4.7. nt.  tankerze tankebis raodenoba 

4.8. max
SV , 

min
SV  

gemis partiebis maqsimaluri da minimaluri sidide 

4.9. N, 
Nsaer. 

gemis damuSavebis sufTa da saerTo intensivobaa 

4.10. Kf. Cf. xvedriTi kapdabandebebi flotze da saeqspedicio 
danaxarjebia flotis Senaxvaze 

4.11. Pg.sT. gemis datvirTva gem.saaTebis normaa. 

 

gadamtvirTi kompleqsis maTematikuri modeli saSualebas 

gvaZlevs gamovavlinoT dinamikaSi ZiriTadi urTierTkavSirebi 

kompleqsis qvesistemebs Soris da ZiriTadi logikuri miznebis 

miRwevis gzebi. am miznebis ganxorcielebas mivyavarT 

danaxarjebis SemcirebasTan, kompleqsis rentabelobis amaRlebasTan. 

dagegmvisa da marTvis optimaluri principebis SerCevasTan. 

modelirebis daxmarebiT Cndeba SesaZlebloba gamovavlinoT 

yvelaze susti adgili kompleqsis muSaobaSi, portSi Semavali 

flotis gamSveb unarianobis CaTvliT, movaxdinoT portis 

SeTanwyobis optimizacia, SevirCioT Sesabamisi gadamtvirTi 

mowyobilobebi, davasabuToT sasawyobo saTavsoTa tevadoba. 

modelis ZiriTad amocanas warmoadgens specializirebuli 

satransporto-logistikuri sistemis funqcionirebis optimaluri 

variantis dasabuTeba zemoTmoyvanili kriteriumebis mixedviT. 

dasmuli miznebis miRwevisaTvis saWiroa Semdegi amocanebis 

gadawyveta: movaxdinoT kompleqsis funqcionirebis imitaciuri 
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modelireba, davamuSaoT kompleqsis qvesistemis efeqturi 

funqcionirebis dagegmvis algoriTmebi im safuZvelze. 

imitaciuri modelirebis Sedegebis mecnieruli analizis, 

ganzogadoebisa da sinTezis safuZvelze davamuSaoT kompleqsis 

gamokvlevis, dagegmvisa da marTvis erTiani meTodika maTematikuri 

meTodebisa da kompiuteruli teqnologiebis gamoyenebiT. 

gadamtvirTvis kompleqsis imitaciuri modeli warmoadgens 

misi calkeuli nawilebis urTierTqmedebis algoriTmul aRweras 

maTi qcevis SeswavlisaTvis kompiuterze manqanuri programis 

saxiT. isini SeiZleba ganvixiloT, rogorc realuri sistemis 

manqanuri analogi. imitaciuri modeli gulisxmobs portSi 

Semavali da gamomavali navTobtvirTebis satransporto-satvirTo 

nakadebis yvela saxis momsaxurebis parametrul aRweras 

sarkinigzo da sazRvao transportis urTierTqmedebis pirobebSi. 

gadatvirTvasTan dakavSirebuli yvela operacia aRwerilia 

zemoT. 

gadamtvirTi kompleqsis maTematikuri modeli warmoadgens 

imitaciur kompleqss, romelic moicavs: 

 satransporto kvanZSi navTobtvirTebis marSrutebis miRebis, 

maTi ganformirebis, datvirTuli vagonebis estakadaze 

miwodebis, sasawyobo da gadatvirTvis, flotis momsaxurebis, 

carieli vagonebis daxarisxebis, marSrutebis formirebis 

logistikuri qvesistemebis urTierTkavSiris saerTo blok-sqemas; 

 calkeuli elementebis sqemebs, romlebic xsnian samodeliro 

obieqtebis Sinaarss, kavSirebsa da damokidebulebebs maT 

Soris; 

 sakuTriv kavSiris elementebs, romlebic xsnian sxvadasxva 

saxis kavSirebis ganxorcielebis procesSi elementaruli 

samodeliro elementebis Sinaarss. 

imitaciuri sistemis ZiriTad nawils CamoTvlili 

elementebiT Seadgens modelirebis algoriTmi, romelic 

aerTianebs erT mTlianobaSi elementaruli movlenebs da 

damokidebulebebs maT Soris. imisaTvis, rom modelirebis Sedegebi 
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daemTxves sainformacio moTxovnebs, rekomendirebulia Semdegi  

moTxovnebis  Sesruleba [81].  1. imitaciis  obieqtis  gansazRvra; 

2. modelis formireba; 3. modelis ageba; 4. obieqtis formaluri 

aRweris gardaqmna imitaciuri modelis aRweraSi; 5.programireba; 

6. modelis programuli gamocda sasurveli sizustisa da 

saimedoobis dadasturebiT. 7. eqsperimentis Catareba kompiuterze; 8. 

modelirebis Sedegebis integracia da maTi gamoyeneba. 

yovelive amisa da gamokvlevis obieqtis specifikis 

ganzogadoebiT damuSavebulia navTobtvirTebis gadatvirTvis 

satransporto-logistikuri kompleqsebis dagegmvisa da marTvis 

imitaciuri modelis agebis logikuri sqema, romelic moyvanilia 

nax. 25. 

 gadatvirTvis kompleqsebis, rogorc rTuli sistemebis saerTo 

modelirebisaTvis midgoma dakavSirebulia kompleqsis saerTo 

modelis gansazRvrasTan urTierTdakavSirebuli modelebis 

erTobliobis saxiT, romlebic Seesabamebian sistemis saerTo 

qvesistemebs, TiToeuli qvesistema identificirebulia daSlis 

specifikuri rigiTobiT. modelirdeba da iwodeba modulad. 

bolos yvela modulebi erTiandeba da dardeba realuri 

sistemis elementebTan. 

rTuli sistemebis modelirebam dekompoziciis safuZvelze 

maTematikur literaturaSi miiRo e.w. struqturul modelirebis 

saxelwodeba [82]. 

struqturuli modelireba esaa procesi, romlis meSveobiTac 

sistemebis (procesebis) modelirebis arqiteqtura iSleba calkeul 

komponentebad (xasiaTdeba rigiTobiT), romlebic SeiZleba 

damoukideblad modelirebul da Sedarebul iqnas realuri 

sistemis komponentebTan. is warmoadgens meTodologias, romelic 

SeiZleba gavyoT sam damoukidebel elementad: sistemis daSla. 

modelis SemuSaveba, modelebis gaerTianeba da maTi Sedareba 

realuri sistemis muSa maxasiaTeblebTan. 

SesaZloa kompleqsSi satvirTo samuSaoTa Catarebis ori 

varianti:  pirdapiri-uSualod   vagonidan-gemSi   da  piriqiT da 
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 nax. 25. navTobisa da navTobproduqtebis gadatvirTvis satransporto- 
           logistikuri kompleqsis dagegmvisa da marTvis imitaciuri  

modelis agebis logikuri sqema 

problemis formulireba: navTobisa da navTobproduqtebis gadatvirTvis satransporto-
logistikuri kompleqsebis muSaobis efeqturobis amaRleba da ganviTareba: ZiriTadi 
qveproblemebis gamoyofa da agebis mimarTulebaTa SerCeva. 

sistemis teqnologiuri da funqcionaluri struqturis Seqmnis meTodebis analizi. urTierTqmedebis 
–gadamtvirTi kompleqsi-garemos gamokvleva. sawyisi informaciis Sekreba da analizi. 

problemis gadawyvetis meTodebis gamokvleva da modelirebis meTodis SerCeva. gadamtvirTi 
kompleqsebis integraciis potencialuri SesaZleblobebis formireba. gadatvirTvis satransporto-
logistikur momsaxurebaze moTxovnis gansazRvra, funqcionirebis Sefasebis, maCveneblebis, 
prognozuri modelebis damuSaveba da eqsperimentis Sesrulebis Semowmeba. 

gadatvirTvis kompleqsis modelis formireba: imitaciuri eqsperimentebis miznebi da amocanebi: 
sistemis funqcionirebis variantebis eqsperimentul SefasebaTa kriteriumebis formulireba. 

imitaciuri eqsperimentebis realizaciis klasikuri situaciebisa da etapebis gamoyofa.

gadatvirTvis kompleqsSi teqnologiuri procesis modeli (topologiuri aRwera, modelis saxis 
gansazRvra da misi aRwera). 

gadatvirTvis kompleqsis struqturis, sinTezi. kompleqsis funqcionirebis jamuri parametrebis 
pirdapiri angariSis algoriTmis damuSaveba. 

sagegmo da sammarTvelo gadawyvetilebaTa SerCeva.

gadatvirTvis kompleqsis dagegmvisa da marTvis imitaciuri modelis ZiriTadi modelebis damuSaveba.

sageneracio maCveneblebis gansazRvra da SemTxveviTi procesebis generaciis meTodebis 
SerCeva. 

gadatvirTvis kompleqsis dagegmvisa da marTvis imitaciuri modelis moduluri struqturis 
ageba. sistemis dekompozicia. qvemodelebis aRwera da parametrizacia.

modelSi ZiriTadi wesebis (strategiebis) damuSaveba. modelis parametrebis gansazRvra. 

sistemis analizi da ZiriTadi qvesistemebis gamoyofa
sarkinigzo transportis Senaxvis qvesistema 

monacemebis Sekreba da winaswari damuSaveba. sistemuri datvirTvis aRwera da monacemebis bankebis 
Seqmna  

imitaciuri sistemis realizacia 

modelis programireba da gamarTva. modelis Semowmeba, gamocda da gamokvleva. modelis  
verifikacia da validacia. 

imitaciuri eqsperimentebis Catareba da modelis Tvisebebis Seswavla. imitaciuri eqsperimentis 
dagegmva 

modelis eqspluatacia. modelirebis angariSebis ganxorcieleba. gamoTvliTi monacemebis Sevseba, 
registracia da dagroveba. procesis mimdinareobaze dakvirveba.  

modelirebis Sedegebis damuSaveba da interpretacia da misi gamoyeneba gadatvirTvis kompleqsis 
proeqtirebis procesSi.

eqsperimentebis Sedegebis gamzogadoeba da saboloo saproeqto gadawyvetilebaTa miReba.

gadatvirTvis kompleqsebis proeqtirebis erTiani kompleqsuri meTodologiis damuSaveba.

dinamikuri monacemebistatistikuri monacemebi damxmare pirobebi 

kompleqsis qvesistemebisaTvis imi-
taciuri algoriTmebis damuSaveba 

kompleqsis qvesistemebisaTvis imitaciuri modelebis 
damuSaveba 

1. 

2. 

3. 

4. 

4.1. 

5. 

4.2. 

4.3. 

6. 

7. 

8. 

9. 10.

11. 
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14.1. 
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14.3. 

14.4. 

14.5. 

15. 

gadatvirTvebis qvesistema flotis momsaxureba
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sawyobis meSveobiT. navTobproduqtebis gadatvirTvisas 

gamoiyeneba mxolod meore varianti: 

specializirebuli satvirTo kompleqsis ZiriTad 

parametrebs miekuTvneba: 

 satvirTo raionebis ricxvi; 

 navmisadgomebis raodenoba. 

amrigad, damuSavebuli maTematikuri modelis mTavar 

amocanas warmoadgens gadatvirTvis kompleqsis muSaobis 

optimaluri variantis SerCevis meTodikis damuSaveba, misi 

ekonomikuri efeqturobis amaRlebis mizniT, rom miviRoT 

amocanis optimaluri gadawyveta, SerCeul unda iqnas 

optimalobis kriteriumebi. 

navTobtvirTebis gadatvirTvis kompleqsis optimizaciis 

dros kriterialuri funqciis saxiT SeiZleba gamovides: 

tvirTbrunvisa da satransporto muSaobis maqsimumi maxQk, 

logistikuri procesebis mogebis maqsimumi maxMOk, anda sufTa 

diskontirebuli Semosavlis maqsimumi ML
SSDSmax , saeqspluatacio 

danaxarjebis minimumi  maxCk,, rentabelobis maqsimumi maxRk.  

gadamtvirTi kompleqsis optimizaciisas mravalkriterialuri 

amocanaa 

)max  ;min  ;max  ;3max  ,max  ;(max kk
ML
kkkkk RCSDSPQVF  .         (90) 

mravalkriterialuri amocanebis gadawyvetis sxvadasxva 

xerxebis meTodologia moyvanilia literaturaSi [83]. 

optimalobis moyvanili kriteriumebidan virCevT gadatvirTvis 

samuSaoTa Sesrulebis sufTa diskontirebuli Semosavlis 

maqsimums makrologistikur doneze. 

SemoTavazebuli maTematikuri modelis danergva saSualebas 

mogvcems gadavwyvitoT Semdegi amocanebi: CavataroT kompleqsis 

muSaobis analizi; davasabuTod normatiuli baza; davamuSaoT 

gemebis momsaxurebis grafiki. movaxdinoT gadasamuSavebeli tvirTebis 

struqturisa da kompleqsis yvela qvesistemis muSaobis optimizacia; 

SevirCioT sistemis funqcionirebis optimaluri varianti. 
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logistikuri procesebis SesaZlo variantebis efeqturobis 

Sefasebis dros saWiroa davicvaT moTxovnebi, romlebic 

uzrunvelyofs angariSebisa da saboloo Sedegebis identurobasa 

da sandoobas: 

 gansazRvrul unda iqnas yvela danaxarji kompleqsSi 

materialuri nakadis Semosvlidan mis gamosvlamde; 

 angariSebi warmoebul unda iqnas calkeuli qvesistemebis 

funqcionirebis konkretuli pirobebisaTvis; 

 gaTvaliswinebul unda iqnas xarisxobrivi da raodenobrivi 

danakargebi operaciebis Sesrulebis dros; 

 gaTvaliswinebul unda iqnas Sesadarebeli saxis transportis 

datvirTva-gantvirTvis, sasawyobo da teqnologiuri 

mowyobilobebis, gadatvirTvis sxvadasxva teqnologiebis, 

gadatvirTvis TiToeuli teqnologiuri xazisa da mTeli 

kompleqsis mzidi, gadamuSavebis, gamSvebunarianoba da 

mwarmoebloba; 

 gaTvaliswinebul unda iqnas moTxovna produqciaze, bazris 

koniunqtura, sezonurobis gavlena da sxva; 

 gaTvaliswinebul unda iqnas tvirTebis arseboba an arseboba, 

SezRudva warmoebis saSualebebze, SromiT resursebze, 

sawarmoo simZlavreebze; 

 yvela jamuri danaxarji TiToeul Sesadarebel variantze 

miTiTebul unda iqnas erT tona Senaxul, gadasatvirT anda 

transportirebul produqciaze. 

 
    2.3.3. navTobisa da navTobproduqtebis gadatvirTvis 
       satransporto-logistikuri kompleqsis optimizaciis 
                     maTematikuri modeli  
 

navTobisa da navTobproduqtebis gadamtvirTi kompleqsebis 

optimizacia sarkinigzo da sazRvao transportis urTierTqmedebis 

pirobebSi warmoadgens rTuli samecniero-teqnikur problemas. 

modelirebis Sedegebis safuZvelze miRebuli gadawyvetilebebi 

unda iTvaliswinebdes navTobisa da navTobproduqtebis 
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intermodaluri gadazidvebis logistikuri jaWvis yvela 

monawilis interesebs sabazro ekonomikis ZiriTadi principebis 

gaTvaliswinebiT. 

saqarTvelos portebSi navTobtvirTebis gadatvirTvis 

arsebuli praqtikis gaTvaliswinebiT aseTi obieqtebSi procesebis 

unifikaciis mizniT mizanSewonilad CavTvaleT: 1) gadatvirTvis 

procesi iTvaliswinebdes navTobtvirTebis kombinirebuli nakadebis 

gadamuSavebas, rogorc saxmeleTo, ise milsadenuri transportiT 

momaragebis pirobebSi; b) navTobtvirTebis gadatvirTva 

warmoebdes ori variantiT: navmisadgomze da pirsze. orive 

SemTxvevaSi gadatvirTva warmoebs arapirdapiri anu sasawyobo 

kompleqsis meSveobiT. 

gadatvirTvis kompleqsis gamokvlevisa da optimizaciis 

ZiriTad mizans warmoadgens: gamovavlinoT satransporto-

satvirTo (gadatvirTvis procesis maxasiaTeblebi, romlebic 

erTmaneTTan akavSirebs erTis mxriv sarkinigzo da milsadenuri 

transportis, xolo meores mxriv sazRvao transports Soris da 

arsebiT damokidebulebaTa gansazRvra sasawyobo kompleqsisa da 

transportis moZrav Semadgenlobas Soris. aseTi problemebis 

gadawyvetis saerTo mimarTulebaa kompleqsSi funqcionirebis 

procesebis maTematikuri modelireba kompiuteruli teqnologiebis 

gamoyenebiT. 

kompleqsis optimizaciis maTematikuri modelis ageba da 

optimaluri struqturis SerCeva iTvaliswinebs Semdegi etapebis 

gadawyvetas: problemebis dasma; miznis funqciis SerCeva; 

SezRudvebis nakrebis TiToeuli qvesistemisaTvis da saerTo 

qvesistemaTaSorisi SezRudvebis gansazRvras, terminalis 

struqturis SerCeva; struqturis sinTezi da racionaluri 

variantis SerCeva. 

gamosakvlevi sistema Cvens mier gayofilia xuT qvesistemad:  

1. sarkinigzo transporti (marSrutebis miReba, ganformireba. 

miwodebaTa organizacia estakadaze daclisaTvis, 2. moZravi 

Semadgenlobis gantvirTvisa da Senaxvis, 3. gadatvirTvis 
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procesebi navmisadgomze (pirsze); 4. satransporto flotis 

momsaxureba; 5. carieli vagonebis gayvanis, daxarisxebis  da 

aseTi vagonebisagan marSrutis formirebisa da qselSi maTi 

miwodebis qvesistemebis organizacia. 

gamosakvlevi kompleqsis muSaoba dafuZnebulia tvirTebis 

gadamuSavebis terminalur teqnologiebze transportis saxeTa 

urTierTqmedebis gaTvaliswinebiT. 

gadatvirTvis satransporto-logistikuri kompleqsis 

funqcionaluri ganxilvis dros vikvlevT mas, rogorc rTul 

teqnikur sistemas da vawarmoebT mis optimizaciis procedurebs 

imitaciuri modelirebis meTodebis safuZvelze. 

maTematikuri modelis Sesadgenad Semogvaqvs Semdegi 

aRniSvnebi: 

i – tvirTgamgzavnebis, navTobkompaniebis indeqsia, mi ; 

j – mimRebi navTobkompaniebis,  navTobproduqtebis momxmarebeli 

kompaniebis indeqsia, nj ; 

K – navTobtvirTebis gadamtvirTi kompleqsis indeqsia, Kk  ; 

 _ sarkinigzo transpotirebis moZravi Semadgenlobis – 

vagonebis tipebis indeqsia,   ; 

s – sazRvao flotis moZravi Semadgenlobis – tankerebis tipebis 

indeqsia, Ss ; 

21,ii Semosuli navTobtvirTebis saxeTa indeqsia: i1-sarkinigzo, 

xolo i2-milsadenuri transportiT; 

V – gadatvirTis variantebis saxeTa indeqsia; 1–gadatvirTva 

navmisadgomze; V2 – gadatvirTva pirsze, 11 V ; 22 V ; 

h – navmisadgomis momsaxure Txevadi tvirTebis sawyobis indeqsia, 

Hh ; 

 _ pirsis momsaxure Txevadi tvirTebis sawyobis indeqsia, 

 ; 

l – carieli vagonebis daxarisxebisa da SemadgenlobaTa 

formirebis (satransporto parkis) ubnis indeqsia )( Ll ;  

t – saeqspluatacio periodis drois indeqsia, Tt ; 
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i – diskontirebis (dabandebul kapitalze investoris mier 

misaRebi mogebis) normaa; 

 - inflaciis indeqsi (inflaciuri premiaa); 

tjiA
1

 j-uri sawarmos mier i1-ur navTobproduqtebze moTxovnaa. t-

uri drois ganmavlobaSi, t; 

tjiA
2

agreTve, i2 navTobtvirTebze, t; 


1ikN  sarkinigzo transportis -moZravi Semadgenlobis limituri 

ricxovnobaa k-ur kompleqsSi, erTeuli; 


1ikT   k-ur kompleqsSi 1i -tvirTebis gadatvirTvis procesSi 

sarkinigzo transportis gamoyenebis limituri drois 

fondia, sT; 

ktU SromiTi resursebis ricxovnobaa; 

P – gadatvirTvis kompleqsSi momuSaveTa kategoriebis indeqsia, 

Pp ; 

w
tikjiQ

1
t periodis (wlis) ganmavlobaSi i-uri mimwodeblis mier j-ur 

momxmareblisaTvis gadatvirTuli i1-navTobtvirTebis 

gegmiuri moculobaa, t; 

tikjiQ
2

agreTve, k-uri terminalis mier j-ur tvirTmimRebze i2 

navTobtvirTebis gegmiuri moculobaa, t; 

tkiQ
1

k-ur terminalze 1i  tvirTebis gadamuSavebis wliuri 

moculobaa, t; 

tkiQ
2

agreTve, 2i  navTobtvirTebis; 

stikvQ
11

kompleqsis 1v navmisadgomze i1-saxis navTobtvirTebis 

gadatvirTvis wliuri tvirTbrunvaa, t; 

stikvQ
22

agreTve, pirsze i2 saxis navTobtvirTebis gadatvirTvis 

wliuri tvirTbrunvaa, t; 

tkhiX
1

gadatvirTvis kompleqsSi -saxis sarkinigzo vagonebSi 

estakadaze miwodebuli da h sawyobSi gadatvirTuli i1 

saxis navTobtvirTebis moculobaa t drois ganmavlobaSi; 
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tikhX
1 satvirTo sadguridan h sawyobSi -saxis sarkinigzo 

transportiT i1-saxis navTobproduqtebis miwodebasTan 

dakavSirebuli tvirTebis moculobaa t periodis 

ganmavlobaSi, t; 

itkhЦ  , tikhK
1
, tikhC

1 Sesabamisad sabiTumo fasi, kapitaluri da 

saeqspluatacio danaxarjebia erTi tona 1i navTobtvirTebis 

miwodebaze satvirTo sadguridan h-sawyobSi, l/t; 

tkhiX
1

kompleqsis h sawyobis wliuri tvirTbrunvaa i1 

navTobtvirTebis Senaxvisa da gadamuSavebis t periodis 

ganmavlobaSi, t; 

tkhiЦ
1
, tkhiK

1
, tkhiC

1
Sesabamisad xvedriTi sabiTumo fasi, kapitaluri 

da saeqspluatacio danaxarjebia h SemnaxvelSi erTi tona i1-

saxis navTobtvirTebis Senaxvisa da gadamuSavebis drois t 

periodSi, l/t; 

tikX
2 kompleqsis  sawyobis wliuri tvirTbrunvaa milsadenidan 

 sawyobSi i1-saxis navTobproduqtebis gadatumbvisas t 

drois ganmavlobaSi, t; 

tikЦ 2 , tikK
2 , tikC

2 Sesabamisad xvedriTi sabiTumo fasi, kapitaluri 

da saeqspluatacio danaxarjebia erTi tona i2 navTob-

tvirTebis miwodebaze milsadenidan 2  sawyobSi, l/t; 

tiX
2   sawyobSi i2 navTobtvirTebis SenaxvasTan da 

gadamuSavebasTan dakavSirebuli wliuri tvirTbrunvaa t 

drois ganmavlobaSi, t;  

tiЦ
2 tiK

2 , tiC
2 Sesabamisad xvedriTi sabiTumo fasi. kapitaluri da 

saeqspluatacio danaxarjebia dakavSirebuli erTi tona i2 

tvirTis SenaxvasTan da gadamuSavebasTan 2 sawyobSi, l/t; 

hX thsi 
1

 sawyobidan navmisadgomze mdgom S tipis gemze i1-uri tipis  

navTobproduqtebis gadatvirTvasTan dakavSirebuli 

wliuri tvirTbrunvaa t – periodis ganmavlobaSi, t; 
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thsiЦ
1
, thsiK

1
, thsiC

1
Sesabamisad xvedriTi sabiTumi fasi, kapitaluri 

da saeqspluatacio danaxarjebia, dakavSirebuli 1 t 

navTobproduqtebis gadatvirTvasTan  h sawyobidan s 

tankerze t periodis ganmavlobaSi, l/t; 

tsiX
2  sawyobidan v2 pirsTan mdgar gemze i2 tipis 

navTobproduqtebis gadatvirTvasTan dakavSirebuli 

wliuri tvirTbrunvaa t periodis ganmavlobaSi, t; 

tsiЦ
2 , tsiK

2 , tsiC
2 Sesabamisad xvedriTi sabiTumo fasi, kapitaluri 

da saeqspluatacio danaxarjebia, dakavSirebuli 1 t navTobis 

gadatvirTvasTan  sawyobidan v2 pirsTan mdgar gemze, l/t; 

etX  vagonebis raodenobaa, romelic muSavdeba k-ur terminalze 

tvirTebis (navTobproduqtebis) daclis, carieli vagonebis 

gayvanis, daxarisxebisa da marSrutis Sedgenis dros, erT; 

ltЦ  , etK  ltC Sesabamisad, xvedriTi sabiTumo fasi (tarifi). 

kapitaluri da saeqspluatacio danaxarjebia, romlebic 

dakavSirebulia erTi vagonis damuSavebasTan kompleqsis 

satransporto parkSi; 

ax

21iksiX kompleqsis tvirTbrunvis wliuri moculobaa, romlebic 

dakavSirebulia axal pirobebSi navTobtvirTebis 

gadamuSavebasTan, t; 

21isciЦ , 
21isiK , 

21iksiC Sesabamisad xvedriTi sabiTumo fasi, 

kapitaluri da saeqspluatacio danaxarjebia saporto 

nagebobebis da flotis SenaxvasTan lodinis dros, l/t; 

f

21iksi navmisadgomis faqtiuri gamSvebunarianobaa, t; 

tiW
1

 tipis rkinigzis moZravi Semadgenlobis mwarmoeblobaa i1 

saxis navTobproduqtebis gadazidvis dros marSrutze `i-K~; 

ikt ,  jkit  tipis moZravi Semadgenlobis brunvis droa `i-K~, `K-i~ 

marSrutebze `i-j~ da `j-i~; 

 tiN
1

 tipis sarkinigzo transportis moZravi Semadgenlobis 

limitirebuli raodenoba, erT. 
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mTlianobaSi navTobisa da navTobproduqtebis gadatvirTvis 

satransporto-logistikuri kompleqsis optimaluri 

funqcionirebis amocana SeiZleba ase Camoyalibdes: vipovoT 

navTobtvirTebis gadamtvirTi kompleqsis tvirTnakadebis 

gadatvirTvisa da sazRvao da sarkinigzo transportis 

urTierTqmedebis iseTi gegma (struqtura) da funqcionirebis 

parametrebi 

 
21212211

,,,,,,, iksiettsithsititiktkhitikh XXXXXXXX  .           (91) 

rom markologistikuri efeqturobis miznis funqciam 

miaRwios Tavis maqsimalur mniSvnelobas 
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Semdegi SezRudvebisa da pirobebis dros: 

1. gamgzavn terminalze sarkinigzo transportiTa da milsadeniT 

miRebul navTobisa da navTobproduqtebis moculobebsa da am 

saxis tvirTebze momxmarebelTa moTxovnebs Soris balansis 

piroba 

     
      




















mi t j Ii
tji

Ii
tji

Tt Kk Ii
tii

Ii
tiik AAXX

1 1 22

2

11

1

22

2

11

1
  


 .       (93) 

2. kompleqsis wliurma faqtiurma gamSvebunarianobam 
21isi  unda 

uzrunvelyos mocemuli saangariSo sadReRamiso tvirTbrunvis 

(gadamuSaveba) aTviseba 
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 brbrff .           (94) 

3. sxvadasxva saxis transportiT gadazidvebis moculobebis 

balansis piroba 

    
        




















mi t Ss nj Kk Si
tkjsi

Ii
tkjsi
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tiitiik XXXX

1 2
2

11
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 .     (95) 

4. ganwesSi sarkinigzo transportis moZravi Semadgenlobis 

gamoyenebis piroba: 

ti
Tt mi Kk ti

kitiik N
W

tX
1

1

11 
 

 
   


 br

.                      (96) 

5. SromiTi resursebis gamoyenebis piroba 


  


Tt Rr Kk

krtkrtkrt ЦЦQ ,                         (97) 

sadac krtQ Sromatevadobis moculoba k-ur gadamtvirTav 

kompleqsSi, kac.sT; 

        krtЦ r-uli SromiTi resursebis normebia operaciebis 

Sesasruleblad k-ur gadamtvirT kompleqsebSi; 

       krtЦ SromiTi resursebis limituri normaa k-ur 

kompleqsSi. 

6. cvladebis mTelricxvianobisa da dadebiTobis piroba: 

   0
1
tikhX  ; 0

1
tikhX ; 0

2
tikX  ; 0

2
tiX ; 0

1
tihsX ; 0

2
tisX ; 0etX  ; 

0
21
iiksX ; mi ; nj ; Kk  ;   ; Ss ; 11 Ii  ; 22 Ii  ; Vv ;  ; 

Ll ; Tt .                                                      (98) 
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maTematikuri modeli (91-98) wydeba misi dekompoziciis gziT 

calkeul blokebad, romlebic Seesabameba kompleqsis calkeul 

qvesistemebsa da komponentebs. 

kompleqsis TiToeuli qvesistema modelirdeba, rogorc 

rTuli teqnikuri struqtura, romelic funqcionirebs 

tvirTnakadebis albaTur-ganusazRvreli xasiaTis pirobebSi. 

modelirebis Sedegad ganisazRvreba rogorc saproeqto parametrebi, 

ise maTi funqcionirebis efeqturobis Sefasebis maCveneblebi. 

gadamtvirTi kompleqsebis struqturisa da misi 

qvesistemebis sxvadasxva variantebis Sedareba da maTgan 

saukeTesos SerCeva rekomendebulia [79, 80] vawarmooT Semdegi 

maCveneblebis gamoyenebis safuZvelze. sufTa diskontirebuli 

Semosavlis (SDS). momgebianobis indeqsis (SI), diskontis normis E, 

diskontirebis koeficientis t , inflaciis tempis _ , da 

angariSis horizontis n. kompleqsis variantebis Sedarebisa da 

optimaluris SerCevis dros vsargeblobT SDS da MSN erToblivi 

ki gamoyenebis midgomiT, romelic rekomendebulia CavataroT 

Semdegnairad: kompleqsis alternatiuli variantebis Sefasebis 

da erTaderTi variantis SerCevis dros saWiroa CavataroT maTi 

ranJireba SDS-is maqsimumis mixedviT SerCevisaTvis. SMN roli am 

SemTxvevaSi ZiriTadSi daiyvaneba im sazRvrebis Sefasebaze, 

romelSic SeiZleba imyofebodes diskontis norma. am SemTxvevaSi 

SDS-is maqsimaluri mniSvneloba ricxobrivad tolia miznis 

funqciis optimaluri mniSvnelobis 

mlml
kFSDS maxmax  .                       (99) 

Semdegi pirobis dacvisas 

mlml
S jEE  ,                          (100) 

e.i. momgebianobis Sinagani norma (MSN) toli an meti unda iyos 

diskontis normis _ Ej, romelic tolia dabandebul kapitalze 

investoris misaRebi Semosavlianobis normis: MSN ganisazRvreba 

gaangariSebis procesSi, xolo Semdeg dardeba Semosavlianobis 

moTxovnil normasTan )( ml
SF , Tu (100) piroba sruldeba, 
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kompleqsis struqturas vTvliT optimalurad da SeiZleba 

ganxiluli iqnas sakiTxi misi Seqmnis Sesaxeb. 

amrigad, damuSavebulia gadatvirTvis logistikuri 

kompleqsis gamokvlevis meTodika.  

struqturuli modelirebis, dekompoziciis meTodisa da 

mravaldoniani ierarqiuli sistemebis Teoriis safuZvelze 

kompleqsori modeli warmodgenilia, rogorc safexuriani 

procesi vertikalze. imitaciuri modelis struqturul sqemas 

aqvs moduluri konstruqcia da asaxavs imitaciis obieqtis da 

mmarTveli programis qceva, romlebic organizebas ukeTebs 

modelebis urTierTqmedebas erTmaneTTan. 

damuSavebuli imitaciuri modeli saSualebas iZleva 

gaviTvaliswinoT satransporto-satvirTo materialuri nakadebis 

albaTuri kanonzomierebani. mivuaxlovoT gadatvirTvis 

kompleqsis saeqspluatacio parametrebi muSaobis realur 

pirobebs. damuSavebuli maTematikuri modeli operirebs saZiebel 

parametrebis albaTur ganawilebebTan, romelTa daxmarebiT 

parametrebis saangariSo mniSvneloba ganisazRvreba wrfivi 

interpolirebis meTodis gamoyenebiT albaTobis sando doneze 

95,0P . 
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3. დასკვნა 

1. damuSavebulia satransporto logistikur kompleqsebSi 

sarkinigzodan sazRvao transportze navTobtvirTebis 

gadatvirTvisas teqnologiuri procesis optimizaciis 

mecnierulad dasabuTebuli modeli, dafuZnebuli Tanamedrove 

satransporto logistikis ZiriTad kanonzomierebaze, 

saTanado teqnikur-ekonomikuri angariSebis gaTvaliswinebiT; 

2. gadatvirTvis procesis calkeuli parametrebis gavlenis 

amsaxveli damuSavebuli maTematikuri modelebisa da 

Sesabamisi gaangariSebis Sedegebis analizis safuZvelze, 

naCvenebia gadatvirTvis efeqturobis amaRlebisaTvis 

logistikuri kompleqsis calkeuli qvesistemebis teqnikuri 

parametrebis gaangariSebis gadamwyveti mniSvneloba. kerZod, 

dadginda, rom satransporto logistikur kompleqsSi 

teqnikurad SeuZlebelia navTobtvirTebis gadatvirTva 

pirdapiri variantiT, anu vagonidan gemze. umniSvnelovanes 

faqtors gadatvirTvis procesSi warmoadgens sasawyobo 

simZlavreebis optimaluri mniSvnelobebi, rogorc gegmiuri 

navTobtvirTebis aTvisebis, aseve gadatvirTvis kompleqsSi 

sarkinigzo da sazRvao satransporto saSualebebis 

urTierTSeTanxmebuli mosvlis grafikis Seusruleblobis 

SemTxvevaSic;  

3. dadginda, rom baTumisa da foTis satransporto logistikur 

kompleqsebSi navTobtvirTebis gadatvirTvisas arsebuli 

simZlavre (gadamuSavebisunarianoba) TiTqmis erTnairia da 

meryeobs weliwadSi saSualod 6 mln.t-is farglebSi. baTumis 

kompleqsis mTlian tvirTnaladSi navTobtvirTebis wili 

daaxloebiT 85% (5,5 mln.t), xolo foTis kompleqsSi – saerTo 

tvirTnakadis 15% (1 mln.t). baTumis kompleqsSi realurad 

realizebulma simZlavrem Seadgina 63, xolo foTisaSi – 75%; 

4. Catarebuli analizis safuZvelze dadginda saqarTvelos 

satransporto logistikur kompleqsebSi navTobtvirTebisaTvis 

saWiro sasawyobo tevadobebis optimaluri mniSvnelobebi: 
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asaTvisebeli tvirTnakadis realuri sididis pirobebSi 1 

mln.t navTobtvirTis asaTviseblad saWiroa 4 cali 5000 t 

tevadobis rezervuari, 6 mln.t-isaTvis – 25, da 10 mln.t-saTvis 

– 45. amasTan, saWiroa baTumisa da foTis terminalebSi, 

satransporto saSualebebis urTierTSeTanxmebuli mosvlis 

grafikis darRvevis SemTxvevaSi, navTobtvirTis mocdenis 

(matareblis mocdenis) likvidaciis mizniT, aigos sami 

matareblis netomasaze gaTvlili damatebiTi rezervuari, rac 

saSualod TiToeuli portisaTvis Seadgens 7200 t-s; 

5. Catarda navTobtvirTebis gadatvirTvaSi monawile satransporto 

sistemebis racionaluri urTierTqmedebis analizi, ros 

safuZvelzec dadginda, rom sarkinigzo transportze grafiki 

sruldeba daaxloebiT 85, xolo sazRvaoze – 65-iT. 

ganisazRvra satransporto saSualebebis moZraobisas, maTi 

dadgenili grafikidan gadaxris albaToba gasavleli manZilis 

sididisagan damokidebulebiT. kerZod, roca gasavleli 

manZili gadatvirTvis punqtamde Seadgens 500 km-s, grafikis 

Sesrulebis albaToba transportis orive saxeobaze yvelaze 

maRalia; am dros es sidide rkinigzis transporze Seadgens 

0,988, xolo sazRvaoze – 0,981. gasavleli manZilis gadidebiT 

grafikis Sesrulebis albaToba mcirdeba: roca gasavleli 

manZili 1000 km-ia, sarkinigzo transportze grafikis 

Sesrulebis albaTobaa 0,970, xolo sazRvaoze – 0,955; manZilis 

gazrdiT 2000 km-de, grafikis Sesrulebis albaTobis 

mniSvnelobebia Sesabamisad 0,948 da 0,922; 

6. damuSavebulia navTobtvirTebis gadatvirTvis optimizaciis 

maTematikuri modeli, ros safuZvelzec dadginda, rom 

sarkinigzo-sazRvao transportiT navTobtvirTebis Sereuli 

gadazidvebis dros, gansxvavebiT `mSrali~ tvirTebisagan, 

optimizacia gadatvirTvis intensiuri teqnologiiT (pirdapiri 

variantiT) SeuZlebelia, aseve SeuZlebelia gadatvirTvis 

optimaluri variantis miReba satransporto saSualebebis 

racionaluri urTierTqmedebiT maTi daugegmavi mocdenebis 
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Semcirebis mizniT; optimaluri varianti miiReba matarebelSi 

logistikis principebiT vagonTa dajgufebisa da 

marSrutizaciis donis amaRlebis gziT. am dros arsebul 

teqnologiasa da SemoTavazebuls Soris, navTobtvirTebis 

damuSavebaze saWiro drois xarji mcirdeba 0,4-1,0 sT-iT. 

saqarTvelos satransporto logistikur kompleqsebSi 

SemoTavazebuli meTodiT navTobtvirTebis gadatvirTvisas, 

SesaZlo ekonomikuri efeqti Seadgens 6,0-6,5 mln. lars 

weliwadSi; 

7. damuSavebulia logistikuri principebiT navTobtvirTebis 

gadatvirTvis teqnologiuri struqtura sistemuri midgomis 

meTodologiisa da navTobtvirTebis gadatvirTvis specifikis 

gaTvaliswinebiT; Sesrulebulia procesebis dawvrilebiTi 

dekompoziciuri analizi sivrcis, drois, funqcionaluri da 

organizaciuli aspeqtebis mixedviT. dadgenilia kompleqsis 

sruli klasifikacia optimizaciis maTematikuri modelis 

Sesadgenad; 

8. damuSavebulia kompleqsis struqturul-parametruli modelis 

Sedgenis meTodologiuri safuZvlebi da misi blok-sqema. 

parametruli sinTezis safuZvelze funqcionalur aspeqtSi 

Sedgenilia kompleqsisa da misi qvesistemebis ZiriTadi 

teqnikur-ekonomikuri maCveneblebis jamuri cxrili calkeuli 

jgufebis mixedviT; 

9. efeqturobis SerCeuli kriteriumebis safuZvelze Catarebulia 

miznobrivi funqciis maTematikuri formalizacia; damuSavebuli 

da SemoTavazebulia navTobtvirTebis gadatvirTvis kompleqsis 

optimizaciis maTematikuri modeli, aRwerili optimizaciis 

procedurebis Sesabamisi SezRudvebisa da pirobebis 

gaTvaliswinebiT.      
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