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reziume 
 

arsebuli gamokvlevebis Tanaxmad, saqarTveloSi satvirTo 
gadazidvebisas avtomobilebis efeqtianobis amaRlebisaTvis erT-
erT mniSvnelovan faqtors warmoadgens ass-s weviT-siCqariTi 
Tvisebebis moZraobis pirobebTan adaptirebis uzrunvelyofa. 
ukanasknelis miRwevis erT-erT efeqtian meTods ki warmoadgens 
ass-s Zravis simZlavris SerCeva moZraobis pirobebis Sesabamisad, 
rac ganapirobebs moZraobis saSualo siCqaris da 
mwarmoeblurobis maRal mniSvnelobebs sawvavis da sxva 
materialuri saSualebebis minimaluri danaxarjebiT.  

dadgenilia, rom avtosatransporto saSualebis weviT-
siCqariTi Tvisebebis Sefasebisa da misi realur sagzao 
pirobebSi satransporto nakadebSi muSaobis pirobebTan 
adaptirebis xarisxis maxasiaTebel integralur parametrs 
warmoadgens ass-s kuTri simZlavre. igi axasiaTebs ass-s 
energoaRWurvilobis dones. dabali kuTri simZlavris 
avtomobilebi gzis aRmarTebze moZraoben dabali siCqareebiT 
transmisiis dabal safexurebze da Zravis maRal sadatvirTvo 
reJimebze, ris gamoc sawvavis sagzao xarji izrdeba; amasTan 
ferxdeba satransporto nakadebis moZraoba da mcirdeba sagzao 
moZraobis usafrTxoeba. maRali kuTri simZlavris avtomobilebis 
gamoyenebisas ki yvela aRniSnuli parametri umjobesdeba. 

aRniSnulidan gamomdinare, mocemul sagzao pirobebSi ass-s 
kuTri simZlavris racionalur mniSvnelobad unda iqnas miCneuli 
kuTri simZlavris is mniSvneloba, romelic ganapirobebs ass-s 
saeqspluatacio Tvisebebis srulad realizebas da amasTan, 
minimaluri materialuri danaxarjebiT uzrunvelyofs tvirTis 
gadazidvisas avtomobilebis maqsimalur kuTr mwarmoeblurobas. 
zemoaRniSnulis Sesabamisad, saqarTveloSi satvirTo 
gadazidvebis efeqtianobis amaRlebis TvalsazrisiT, 
saqarTvelos saeqspluatacio pirobebis TaviseburebaTa 
gaTvaliswinebiT satvirTo avtosatransporto saSualebebis 
racionaluri kuTri simZlavris gansazRvris da saTanado ass-is 
parkis Seqmnis meTodebis damuSaveba dReisaTvis  aqtualur 
mecnirul problemas warmoadgens.  

SesavalSi naCvenebia naSromis aqtualuroba, mizani, ZiriTadi 
amocanebi, mecnieruli siaxle da mokledaa gadmocemuli 
samuSaos arsi. 

pirvel TavSi ganxiluli da gaanlizebulia arsebuli 
literaturuli wyaroebi, romlebic exeba satvirTo 
gadazidvebisas avtomobilis efeqtianobas, masze moqmed 
faqtorebs da efeqtianobis Sefasebis da amaRlebis meTodebs. 
dadgenilia, rom aRniSnuli efeqtianobis maRali donis 
miRwevisaTvis ZiriTadi moTxovnebia _  satvirTo ass-s 
saeqspluatacio Tvisebebis adaptirebis uzrunvelyofa moZraobis 
sagzao pirobebTan da maTi muSaobis efeqtianobis ganmsazRvreli 
parametrebis srulad realizeba.  
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meore TavSi gamokvleulia saqarTveloSi saavtomobilo 
satvirTo gadazidvebisas saavtomobilo satransporto 
saSualebebis efeqtianobis amaRlebis SesaZlebloba maTi 
teqnikuri parametrebis racionaluri sidideebis SerCeviT.  

mesame TavSi mocemulia naSromis farglebSi Sesrulebuli 
kvlevebis Sedegebis ekonomikuri da ekologiuri efeqtianobis 
Sefaseba. 

sadisertacio naSromis farglebSi Catarebuli 
gamokvlevebiT dadgenili iqna, rom saqarTveloSi satvirTo 
saavtomobilo satransporto sistemas gaaCnia mniSvnelovani 
rezervi gdazidvebis efeqtianobis asamaRleblad, risi 
realizebac mniSvnelovanwiladaa damokidebuli ass-s kuTri 
simZlavris moZraobis pirobebTan adaptirebis xarisxze. 
adaptirebis xarisxis gazrda uzrunvelyofs moZraobis saSualo 
siCqaris da mwarmoeblurobis amaRlebas sawvavis da sxva 
materialuri saSualebebis minimaluri danaxarjebiT, rac 
saboloo jamSi iZleva saqarTveloSi satvirTo saavtomobilo 
gadazidvebis efeqtianobis 15_20%-iT gazrdis SesaZleblobas.  

damuSavebulia mTematikuri modeli, romelic ass-s kuTri 
mwarmoeblurobis ganmsazRvreli parametrebis _ moZraobis 
saSualo siCqaris da sawvavis sagzao xarjis gaangariSebis 
kompiuterze realizebisas, arsebulisagan gansxvavebiT, 
iTvaliswinebs ass-s moZraobis realuri pirobebis Sesabamisad 
gzis grZivi da ganivi profilis elementebis da satransporto 
nakadebis parametrebis cvalebadobas; Zravis nawilobriv da 
cvalebad sadatvirTo reJimebze muSaobas; ass-s tranmisiis 
safexuris gadarTvis gardamaval process. 

saqarTvelos sagzao pirobebisaTvis dadgenilia, rom N2 
kategoriis III da IV klasis saSualo tvirTmzidaobis ass-s 

kuTri simZlavris racionaluri mniSvneloba Seadgens Psr=12,5...13,0 
kvt/t-s, xolo N3 kategoriis V, VI da VII klasis mZime 
tvirTmzidaobis avtomobilebis da avtomatareblebisaTvis- 

Psr=7,5...8.0 kvt/t-s.  
kvlevis Sedegebis realizeba saSualod 20%-iT amaRlebs 

saqarTveloSi satvirTo avtomobilebis kuTr mwarmoeblurobas 
kerZod, `maz-6622~ markis avtomatareblis mier Sesrulebuli 1 
mln.tkm samuSaos Rirebuleba mcirdeba daaxloebiT 1450 lariT, 
xolo `mersedes-benc aqtros-1853~ markis avtomatareblisaTvis 
daaxloebiT 1000 lariT da uzrunvelyofs sawvavis sagzao 
xarjis 3...4%-iT da, Sesabamisad, gamonabolqv airebSi CO-s 
moculobiTi raodenobis Semcvelobis 5...7%-iT Semcirebas. 
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Abstract  

 

According to current researches, one of the important factors for improvement 

of motor cars efficiency during cargo transportation in Georgia is the provision of 

adaptation of motor vehicles’ traction and speed properties to driving conditions. One 

of the efficient methods for achievement of this task is the selection of motor vehicle’s 

engine power according to the driving conditions, and that will stipulate high values of 

average speed of movement and of profitability with minimal expenses of fuel and 

other materials supplies.  

It is established that characteristic integral parameter of assessment of motor 

vehicles’ traction and speed properties and of their adaptation to operation conditions 

in real driving conditions in transportation flows is the power-to-weight ratio of motor 

vehicles. It characterizes the level of motor vehicle’s supply with energy. Motor cars 

with low power-to-weight ratio are moving with low speed at the raising roads on the 

low steps of transmission under high load conditions (modes), and due to this fact the 

fuel consumption on the road increases; at the same time transportation flows traffic is 

hampered and traffic safety is lowered. In case of use of motor cars with high power-

to-weight ratio all mentioned parameters improve.  

Proceeding from abovementioned under given road conditions those value of 

power-to-weight ratio should be considered as the rational value of motor vehicles’ 

power-to-weight ratio, which will ensure the complete implementation of motor 

vehicles’ operational properties and at the same time will provide maximum specific 

performance of cargo transportation with minimal material expenses. According to 

mentioned above, from the viewpoint of cargo transportation efficiency in Georgia 

and by taking into account the peculiarities of operating conditions in Georgia the 

elaboration of methods for determination of rational power-to-weigth ratio  of freight 

transport and of creation of corresponding motor vehicles fleet is at present the topical 

scientific problem.  

In the introduction are shown the topicality of the work, its objective, major 

tasks, scientific novelty and is briefly reviewed the essence of the work.  

In the first chapter are considered and analyzed current literary sources, which 

are related to the efficiency of cargo transportation, as well as to the factors acting on 

it and the methods of assessment and improvement of its efficiency. It is established 

that basic requirements for achievement of high level of efficiency is the provision of 

motor vehicles’ operational properties adaptation to the road traffic conditions and 

complete implementation of parameters determining the efficiency of their operation.  

In the second chapter are studied the capabilities of improvement of motor 

vehicles’ efficiency during cargo transportation by road (trucking) in Georgia by 

means of selection of rational values of their technical parameters.  

In the third chapter is given the assessment of economic and ecological 

efficiency of results of researches carried out within the frameworks of this work.  

Within the framework of the thesis work by means of carried out researches has 

been established that transportation system of freight vehicle has significant reserves 

for improvement of the efficiency of transportation, implementation of which is to a 

great extent depended with the degree of adaptation of motor vehicle power-to-weight 

ratio to road conditions. Growth in degree of adaptation provides the increase in 

average speed of movement and in profitability with minimal consumption of the fuel 

and other material supplies, that in the end allows to rise by 15-20% the efficiency of 

freight transportation by road (trucking) in Georgia.  
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Mathematical model is elaborated, which (in case of computer implementation 

of calculation of motor vehicles’ specific performance – average speed of movement 

and fuel consumption on the road) in contradistinction from the current model 

foresees the variability of road longitudinal and cross profile elements and of 

transportation stream parameters, according to real conditions of motor vehicles 

traffic; engine operation in partially and variable load conditions (modes); transition 

process of motor vehicle transmission step switching.  

It is established for road condition of Georgia, that rational value of power-to-

weight ratio for motor vehicles of III and IV class of N2 category with average load-

carrying capacity is equal to Psr=12,5...13,0 kwt per ton, while for freight vehicles and 

motor-vehicle trains of V, VI and VII class of N3 category with heavy load-carrying 

capacity Psr=7,5...8.0 kwt per ton. 

Implementation of research results will increase by 20% in average the specific 

performance of freight vehicles in Georgia (in particular the cost of 1 mln. ton·km 

work implemented by motor-vehicle train of  MAZ-6622 car model is reduced by 

1450 GEL, while for motor-vehicle train “Mercedes Benz Actros-1853 approximately 

by 1000 GEL) and will provide reduction of fuel consumption on the road by 3...4%, 

and respectively, 5-7% decrease in the volume content of CO in exhaust gases.  
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Sesavali 

 

naSromis aqtualuroba. saavtomobilo transporti 

saqarTvelos satransporto sistemis erT-erTi umniSvnelovanesi 

Semadgeneli nawilia. misi ZiriTadi dadebiTi Tvisebaa tvirTebis 

gadazidvebis SesaZlebloba uSualod daniSnulebis adgilamde. 

igi aseve gamoirCeva tvirTzidvis mobilurobiT, gadazidvebis 

siswrafiT, moxerxebulobiT da ekonomiurobiT. 

saavtomobilo satvirTo satransporto sistemis 

maRalefeqtiani funqcionirebisaTvis saWiroa: satvirTo 

gadazidvebis procesSi samuSao pirobebTan adaptirebuli 

saeqspluatacio Tvisebebis mqone avtosatransporto 

saSualebebis (ass) gamoyeneba; satvirTo avtosatransporto 

saSualebebis saeqspluatacio Tvisebebis srulad gamoyenebis 

uzrunvelsayofa; satvirTo gadazidvebis organizebis saqmeSi 

Tanamedrove meTodebis danergva. 

arsebuli gamokvlevebis Tanaxmad, saqarTveloSi satvirTo 

gadazidvebisas avtomobilebis efeqtianobis amaRlebisaTvis erT-

erT mniSvnelovan faqtors warmoadgens ass-s weviT-siCqariTi 

Tvisebebis moZraobis pirobebTan adaptirebis uzrunvelyofa. 

ukanasknelis miRwevis erT-erT efeqtian meTods ki warmoadgens 

ass-s Zravis simZlavris SerCeva moZraobis pirobebis Sesabamisad, 

rac ganapirobebs moZraobis saSualo siCqaris da 

mwarmoeblurobis maRal mniSvnelobebs sawvavis da sxva 

materialuri saSualebebis minimaluri danaxarjebiT.  

dadgenilia, rom avtosatransporto saSualebis weviT-

siCqariTi Tvisebebis Sefasebisa da misi realur sagzao 

pirobebSi satransporto nakadebSi muSaobis pirobebTan 

adaptirebis xarisxis maxasiaTebel integralur parametrs 

warmoadgens ass-s kuTri simZlavre. igi axasiaTebs ass-s 

energoaRWurvilobis dones. dabali kuTri simZlavris 

avtomobilebi gzis aRmarTebze moZraoben dabali siCqareebiT 

transmisiis dabal safexurebze da Zravis maRal sadatvirTvo 

reJimebze, ris gamoc sawvavis sagzao xarji izrdeba; amasTan 
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ferxdeba satransporto nakadebis moZraoba da mcirdeba sagzao 

moZraobis usafrTxoeba. maRali kuTri simZlavris avtomobilebis 

gamoyenebisas ki yvela aRniSnuli parametri umjobesdeba. 

Sesabamisad, dReisaTvis mTel rig ekonomikurad ganviTarebul 

qveynebSi dawesebulia moTxovnebi satvirTo avtomatareblebis 

minimaluri kuTri simZlavris mimarT. magaliTad, amerikis 

SeerTebul StatebSi minimaluri dasaSvebi kuTri simZlavre am 

tipis avtomobilebisaTvis Seadgens 8,16 kvt/t-s; did britaneTSi 

_ 5,88 kvt/t-s, xolo dasavleT evropis sxva qveynebSi _ 5,58 kvt/t-

s. 

amasTanave unda SevniSnoT, rom ass-s kuTri simZlavris 

mniSvnelobis gansazRvrul sidideze metad gazrdam SeiZleba 

gamoiwvios ass-s efeqtianobis Semcireba, Tu ar moxda kuTri 

simZlavris gazrdili mniSvnelobis sruli realizeba moZraobis 

mocemul pirobebSi. Sedegad, moZraobis saSualo siCqaris da 

mwarmoeblurobis zrdis tempi sagrZnoblad Semcirdeba, xolo 

sawvavis sagzao xarji da gadazidvebze danaxarjebi gaizrdeba. 

aRniSnulidan gamomdinare, mocemul sagzao pirobebSi ass-s 

kuTri simZlavris racionalur mniSvnelobad unda iqnas miCneuli 

kuTri simZlavris is mniSvneloba, romelic ganapirobebs ass-s 

saeqspluatacio Tvisebebis srulad realizebas da amasTan, 

minimaluri materialuri danaxarjebiT uzrunvelyofs tvirTis 

gadazidvis maqsimalur kuTr mwarmoeblurobas. kuTri 

simZlavris racionaluri mniSvnelobis mixedviT SeiZleba 

dadgindes mocemuli ass-s sruli wonisaTvis Zravis maqsimaluri 

simZlavris racionaluri sidide an piriqiT, ass-s Zravis 

mocemuli maqsimaluri simZlavrisaTvis _ ass-s racionaluri 

tvirTmzidaoba. avtomobilis kuTri simZlavris, Zravis 

maqsimaluri simZlavris da tvirTmzidaobis racionaluri 

mniSvnelobebis gaTvaliswinebiT ass-s parkis formireba da misi 

gamoyenebiT gadazidvebis Sesruleba mniSvnelovnad aamaRlebs 

saavtomobilo satvirTo gadazidvebis efeqtianobas.  
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zemoaRniSnulis Sesabamisad saqarTveloSi satvirTo 

gadazidvebis efeqtianobis amaRlebis TvalsazrisiT, 

saqarTvelos saeqspluatacio pirobebis TaviseburebaTa 

gaTvaliswinebiT satvirTo avtosatransporto saSualebebis 

racionaluri kuTri simZlavris gansazRvris da saTanado ass-s 

parkis Seqmnis meTodebis damuSaveba dReisaTvis  aqtualur 

mecnirul problemas warmoadgens. 

samuSaos mizania _ saqarTveloSi satvirTo avtomobilebis 

efeqtianobis amaRleba saeqspluatacio pirobebTan maTi 

adaptirebis meTodebis damuSavebis gziT.  

miTiTebuli miznis misaRwevad gadaWrili iqna Semdegi 

ZiriTadi amocanebi: 

_ satvirTo gadazidvebisas avtomobilebis efeqtianobis 

Sefasebisa da amaRlebis meTodebis dadgena literaturuli 

wyaroebis analizis safuZvelze.  

_ satvirTo gadazidvebisas avtomobilebis efeqtianobaze 

moqmedi ZiriTadi faqtorebis dadgena da gamokvleva 

saqarTvelos sagzao pirobebSi; 

_ ass-s moZraobis saSualo siCqaris da sawvavis sagzao 

xarjis kompiuteruli modelirebiT gansazRvris meTodis 

damuSaveba (muSaobis realuri sadatvirTo reJimebis da sagzao _ 

satransporto pirobebis gaTvaliswinebiT); 

_ saqarTvelos sagzao pirobebSi satvirTo avtomobilebis 

efeqtianobis amaRlebisaTvis maTi kuTri simZlavris 

racionaluri sididideebis dadgena da Zravas Sesabamisi 

simZlavris gansazRvra;  

_ ass-s kuTri simZlavris, Zravis maqsimaluri simZlavris da 

tvirTmzidaobis racionaluri mniSvnelobebis gaTvaliswinebiT 

avtoparkis Seqmnis meTodis damuSaveba; 

_ naSromis farglebSi Sesrulebuli kvlevebis Sedegebis 

realizebis Sedegad miRebuli ekonomikuri da ekologiuri 

efeqtebis dadgena. 
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kvlevis obieqtia  magistraluri mZime satvirTo 

avtosatransporto saSualebebi da avtomatareblebi. 

samuSaos mecnieruli siaxle: 

_ pirveladaa mecnierulad gamokvleuli da Sefasebuli 

saqarTvelos realur sagzao pirobebTan satvirTo 

avtosatransporto saSualebebis weviT-siCqariTi Tvisebebis da 

maTi ganmsazRvreli parametris _ ass-s kuTri simZlavris 

adaptirebis xarisxi. Sesabamisad, damuSavebulia ass-Ta kuTri 

simZlavris racionaluri mniSvnelobebis gansazRvris meTodi, 

romelSic Semfasebeli kriteriumis _ kuTri mwarmoeblurobis 

saangariSo formula iTvaliswinebs kuTri simZlavrisagan 

damokidebulebiT ass-s sakuTari wonis cvalebadobas. 

_  damuSavebulia satvirTo avtosatransporto saSualebebis 

efeqtianobis ganmsaZRvreli parametrebis _ moZraobis saSualo 

siCqaris da sawvavis sagzao xarjis saangariSo srulyofili  

modeli, romelic kompiuterze misi realizebisas, arsebulisagan 

gansxvavebiT, iTvaliswinebs gzis grZivi da ganivi profilis 

elementebis da satransporto nakadebis parametrebis 

cvalebadobas; Zravis nawilobriv da cvalebad sadatvirTo 

maxasiaTeblebze muSaobas, ass-s gadacemaTa kolofSi gdacemebis 

gadarTvis process. 

_ saqarTvelos sagzao pirobebisaTvis pirveladaa dadgenili 

mZime satvirTo avtomobilebis da avtomatareblebis kuTri 

simZlavris, Zravis maqsimaluri simZlavris da tvirTmzidaobis 

racionaluri mniSvnelobebi da Sesabamisad damuSavebulia ass-s 

parkis formirebis meTodi; maTi relizeba uzrunvelyofs 

saqarTveloSi saavtomobilo satvirTo gadazidvebis 

efeqtianobis mniSvnelovn amaRlebas.  

naSromis aprobacia: 

disertaciis masalebi moxsenebuli iqna saerTaSoriso 

samecniero konferenciaze _ `saavtomobilo transportisa da 

avtosagzao infrastruqturis ganviTarebis problemebi~, Tbilisi, 

2009w.; saerTaSoriso samacniero-teqnikuri konferencia `garemos 
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dacva da mdgradi ganviTareba~, Tbilisi, 2010; stu-s 90 

wlisTavisadmi miZRvnili studentTa me-80 saiubileo 

saerTaSoriso samecniero-teqnikuri konferenciaze, stu, Tbilisi, 

2012 w. 

publikaciebi. disertaciis masalebis mixedviT 

gamoqveynebulia 5 naSromi, 1-gadacemulia gamosaqveyneblad. 

naSromis struqtura da moculoba.  disertacia Sedgeba 

Sesavlis, 2 nawilis, 3 Tavis, daskvnebis, gamoyenebuli 

literaturis siis da danarTisagan. naSromi Seicavs kompiuterze 

dabeWdil 135 gverds, maT Soris 16 cxrils, 19 naxazs da danarTs 

8 gverdze. 
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I. literaturis mimoxilva 
 

1. avtomobilebis  efeqtianoba satvirTo gadazidvebisas da    

masze moqmedi ZiriTadi faqtorebi 

 

1.1. saavtomobilo satvirTo gadazidvebis efeqtianoba, misi 

maCveneblebi da gavlena erovnul meurneobasa da garemoze 

 

satvirTo saavtomobilo transporti saqarTvelos 

satransporto sistemis erT-erTi mniSvnelovani Semadgeneli 

rgolia. misi ZiriTadi dadebiTi Tvisebaa tvirTebis 

gadazidvebis SesaZlebloba karidan-karamde da daniSnulebis 

adgilamde, ris gamoc igi gadazidvebis ciklis aucilebeli 

monawile saSualebaa. amasTan erTad saavtomobilo transporti 

gamoirCeva tvirTzidvis mobilurobiT, maRali mwarmoeblurobiT, 

gadazidvebis siswrafiT, moxerxebulobiT
 
da ekonomiurobiT. 

satvirTo saavtomobilo gadazidvebisaTvis (ssg) ZiriTadi 

damaxasiaTebeli faqtorebia: 

 mimosvlis farTo geografia; 

 gadasazidi tvirTebis farTo nomenklatura: 

sxvadasxva tipis msubuqi da mZime mrewvelobis produqciis 

wvrili da msxvili partiebi; mZime da zemZime specialuri 

tvirTebi; kvebis da sasoflo sameurneo produqtebi; 

cocxali cxovelebi; specialuri mowyobilobebi da sxva 

mravali saxeobis tvirTebi;   

 `karidan-karamde~ gadazidvis principi; 

 gadazidvebis mobiluroba, moxerxebuloba. 

satvirTo saavtomobilo gadazidvebi masze moTxovnilebis 

mixedviT SeiZleba davyoT or ZiriTad saxeobad [1,2]: 

pirveli _ e.w. trampuli (inglisuri sityva `tramp~ _ 

moxetiale, araregularuli da winaswar aradamagrebuli 

marSrutiT) gadazidvebi, rac sruldeba erTjeradad (an 

mravaljeradad) urTierTSeTanxmebis safuZvelze– Carterulad 

sxadasxva marSrutebze da daTqmul droSi. am dros tvirTi 
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gadaizideba erTidaigive satransporto saSualebiT gagzavnis 

punqtidan daniSnulebis punqtamde (tvirTmimRebamde); 

meore _ tvirTebis gadazidva
 
partiebad regularul xazebze 

(regularuli gadazidvebi), romlebic trampuli gadazidvebisagan 

gansxvavebiT sruldeba zustad gansazRvrul marSrutebze 

winaswar dadgenili ganrigiT. tvirTi miitaneba terminalebSi – 

satvirTo sadgurebSi, romlebic ganlagebulia marSrutis bolo 

punqtebSi. terminalebidan saboloo punqtamde tvirTs 

gadazidaven tvirTmimRebebi. SeiZleba tvirTi mitanili iqnas 

saWiroebis SemTxvevaSi sxva saxis transportTan (matarebeli, 

gemi an TviTmfrinavi) – Semdgomi gadazidvisaTvis. regularuli 

gadazidvebi xorcieldeba tvirTis mflobelsa da damkveTs 

Soris ormxrivi SeTanxmebis safuZvelze. 

rogorc wesi, tvirTebis gadazidva xorcieldeba erTi 

saxeobis an ramdenime saxeobis transportiT; amasTanave 

gadazidvebSi SeiZleba monawileobdes erTi an ramdenime 

satransporto subieqti da tvirTi gadaizideba erTidaigive 

satransporto sabuTebiT da tariT.  

kombinirebuli gadazidvebisas sxvadasxva satransporto 

saSualebebze gadaitvirTeba tara-konteineri; bolo periodSi 

sakmao gavrceleba hpova kontreilerulma gadazidvebmac, roca 

sxvadasxva saxeobis satransporto saSualebebze gadaitvirTeba 

mTlianad datvirTuli satransporto saSualeba an misi 

misabmeli;  

satvirTo satransporto procesi moicavs tvirTis 

momzadebas transportirebisaTvis, mis datvirTvas da 

gadmotvirTvas, tvirTis miRebas, avtosatransporto saSualebis 

(ass-s) miwodebas, tvirTis transportirebas, tvirTis Cabarebas 

adresatisaTvis. 

satvirTo avtomobilis efeqtianoba ganisazRvreba drois 

erTeulSi gadaziduli tvirTis moculobiT anu 

mwarmoeblurobiT WP t.km/sT, tvirTis mitanis saSualo siCqariT 

Vt da tvirTis gadazidvaze gaweuli danaxarjebiT Ct. rac 



21 

 

maRalia tvirTzidvis saSualo siCqare, miT maRalia tvirTbrunva 

da Sesabamisad erTidaigive satransporto saSualebebiT  

gadaziduli tvirTis moculoba. gzaze tvirTzidvis siCqare 

damokidebulia avtomobilis weviT-siCqariTi Tvisebebze, 

saeqspluatacio pirobebze da satransporto procesis 

organizaciis srulyofaze [3].  

saqarTveloSi satvirTo gadazidvebis efeqtianobis 

amaRlebas ganvixilavT, rogorc Cveni qveynisaTvis 

damaxasiaTebel saeqspluatacio pirobebSi avtotransportiT 

tvirTis gadazidvebze danaxarjebis Semcirebas satransporto 

procesis teqnikur-organizaciuli srulyofis gziT. ZiriTadi 

efeqti gadazidvebis sawarmoo procesis teqnikur-organizaciuli 

srulyofis Sedegad gamoixateba gadazidvebis drois da sawvavis 

sagzao xarjis SemcirebiT. 

teqnikuri srulyofa gulisxmobs mocemul saeqspluatacio 

pirobebTan adaptirebuli konstruqciis satvirTo avtomobilebis 

gamoyenebas, rac saSualebas iZleva satvirTo gadazidvebi 

vawarmooT gadazidvebis maRali mwarmoeblurobiT (tkm) da 

minimaluri TviTRirebulebiT (lari/tkm) .  

organizaciuli srulyofa gulisxmobs satvirTo 

gadazidvebis procesis Sesrulebaze droisa da materialuri 

danaxarjebis minimumamde Semcirebas ass_s saeqspluatacio 

Tvisebebis srulad gamoyenebiT.  

avtomobilis maRali efeqtianobis misaRwevad araa sakmarisi 

mxolod misi konstruqciuli srulyofa, aramed saWiroa misi 

saeqspluatacio xarisxis maxasiaTebeli parametrebis 

mniSvnelobebi SerCeuli iqnas muSaobis pirobebis Sesabamisad.  

saavtomobilo satvirTo gadazidvebi siSoris mixedviT 

iyofa or jgufad: adgilobrivi gadazidvebi 50 km-s farglebSi 

siSoriT da Soreuli gadazidvebi magistralur gzebze qalaqebs, 

dasaxlebul punqtebs da samrewvelo obieqtebs Soris [2]. 

satvirTo saavtomobilo moZravi Semadgenlobis muSaobis 

pirobebi klasificirdeba Semdeg jgufebad [3,4,5]: 
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1. satransporto pirobebi: 

 tvirTis saxeoba; 

 gadazidvebis moculoba, tvirTbrunvis xasiaTi 

da ritmi; 

 gadazidvis drouloba; 

 gadazidvis siSore; 

 datvirTva-gadmotvirTvis pirobebi. 

2. sagzao pirobebi: 

 gadazidvebis adgilmdebareobis (raioni, regioni, qveyana, 

qveynebis jgufi) reliefi (vake, borcviani, mTiani, maRalmTiani); 

 gzis safaris tipi da mdgomareoba gamavlobis 

TvalsazrisiT, misi simtkice da tvirTmzidaoba; 

 sagzao nagebobebis: xidebis, gvirabebis, estakadebis, 

damcavi konstruqciebis, wyalgamtarebis da sxva mowyobilobebis 

simtkice, gamarTuloba da saeqspluatacio mdgomareoba; 

 gzis grZivi da ganivi profilis elementebis parametrebi 

da sixSire, mdebareoba zRvis donidan (aRmarTebi da daRmarTebi, 

maTi sigrZeebi da daxrilobebi, mosaxvevebi da vertikaluri 

mrudebi, maTi radiusebi, serpantinebi da viraJebi, savali 

zolebis raodenoba, zolis sigane); 

 gazaze satransporto saSualebebis moZraobis intensiuroba 

da Semadgenloba; 

 gzaze moZraobis organizaciis  mainformirebeli 

saSualebebis done; 

3. klimaturi pirobebi: 

 civi klimatis zona: weliwadSi 180-300 dRe 00C-is qvemoT; 

 zomieri klimati: weliwadSi 180-300 dRe 00C-is zemoT 300C-

mde; 

 cxeli klimatis zona 300C- maRali temperatura weliwadSi 

180-300 dRe; 

  4. organizaciul-teqnikuri pirobebi: 
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 eqspluataciis reJimebi: ganwesSi yofnis dro, 

gadazidvebis manZili, saSualo dRiuri da wliuri garbeni, 

samuSao avtomobil-dReebi, dasvenebis reJimebi da a.S. 

 marSrutebze gadazidvebis regularoba; 

 avtomobilis sadReRamiso dgomis pirobebi (garaJSi da 

garaJis gareSe); 

 teqnikuri momsaxurebis da remontis meTodebi da 

organizacia; 

 mZRolTa muSaobis reJimebi da organizacia; 

eqspluataciis yvela zemoTCamoTvlili pirobebi garkveul 

moTxovnebs ayenebs gadazidvebisaTvis satvirTo saavtomobilo 

parkis SerCevisas. ase, magaliTad, tvirTis fizikuri Tvisebebis, 

moculobis, wonis, formis da taris tipis mixedviT unda 

SevirCioT avtomobilis Zaris tipi (platforma, cisterna, 

furgoni da sxva) da misi tevadoba. gadazidvebis moculobis da 

partiebis, aseve Zaraze datvirTva-gadmotvirTvis pirobebi 

gaTvaliswinebuli unda iqnes moZravi Semadgenlobis 

tvirTmzidaobisa da specializaciis SesarCevad. 

 gadazidvebis drouloba da siSore gansazRvravs 

avtomobilis moZraobis siCqares, svlis marags. tvirTis 

klimatisa da garemos zemoqmedebisagan dacvis TvalsazrisiT 

gaTvaliswinebuli unda iqnes specialuri konstruqciis Zara. 

klimaturi pirobebis mixedviT Seqmnili unda iyos kabinaSi 

mZRolis muSaobis, da aseve tvirTis saWiro temperaturul 

reJimebze Senaxvis pirobebi. avtomobilis maRalefeqtianobis 

misaRwevad aucilebelia maTi teqnikuri momsaxurebasa da 

remontis maRalganviTarebuli qseli.  

saqarTvelos teritoriaze gavrcelebulia ZiriTadad 

zomieri klimaturi pirobebi, xolo sagzao pirobebi rTuli 

geografiuli reliefis gamo moicavs, rogorc vake, aseve 

borcvian da mTagorian gzebs.  

saqarTvelos sagzao qseli reliefuri sirTulis, 

arasakmarisi simWidrovis da konstruqciuli srulyofis, 
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saavtomobilo gadazidvebze moTxovnilebis maRali donis gamo, 

xasiTdeba satransporto nakadebis moZraobis didi 

intensiurobiT da rTuli SemadgenlobiT, rac mniSvnelovan 

gavlenas axdens gadazidvebis efeqtianobaze. ase magaliTad, Tu 

vake reliefis gzebze moZraobis dabali intensiurobisas 

satvirTo avtomobilis moZraobis saSualo siCqare 15-20%-iT 

maRalia, vidre moZraobis saSualo intensiurobis dros, 

mTagorian gzebze saSualo siCqaris es sxvaoba SeiZleba 40-50%-s 

Seadgendes. amitom, sagzao pirobebis gavlena saqarTveloSi 

satvirTo gadazidvebis efeqtianobaze gansakuTrebiT 

mniSvnelovania da gadazidvebisaTvis satvirTo moZravi 

Semadgenlobis SerCevisas misi da satransporto nakadebSi 

moZraobis pirobebis  gaTvaliswineba warmoadgens aqtualur 

sakiTxs. gzis grZivi da ganivi profilis elementebs, romlebic 

avtomobilis muSaobis reJimebis formirebaze axdenen gdamwyvet 

gavlenas, mikuTvneba gzis savali nawilis sigane, moZraobis 

zolebis raodenoba, grZivi qanobebis daxrilobis sidide da 

maTi sigrZe, mosaxvevebis radiusebis sidide, gzis sacali 

nawilis xilvadobis manZili, gzis grZivi da ganivi profilis 

elementebis urTierTmonacvleoba, gzis safaris mdgomareoba da 

tipi. 

satvirTo saavtomobilo transportis muSaobis efeqtianobis 

saerTo maCvenebelia gadaziduli tvirTebis moculoba. nax. 1.3.-ze  

naCvenebia saqarTveloSi satvirTo saavtomobilo transportiT 

gadaziduli tvirTebis moculobis cvalebadoba wlebis mixedviT 

[6]. am monacemebidan Cans, rom saavtomobilo transportiT 

gadazidvebis moculoba bolo wlebSi naklebad cvalebadia; 
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nax.1.1. saavtomobilo transportiT gadaziduli tvirTebis moculobis 
(mln.t) cvalebadoba wlebis mixedviT 

 

erT pirobiTad saSualo tvirTmzidaobis avtomobilze 

mosuli tvirTzidvis wliuri moculoba gamoiTvleba formuliT 

[4]: 

                   ,       t/avt,                   (1.1) 

sadac, Q _ saerTo tvirTzidvis wliuri moculobaa, t; n – 

saqarTveloSi saSualo pirobiTi tvirTmzidaobis (nominaluri 

tvirTmzidzoba qn = 4 ÷ 5 t) muSa avtomobilebis raodenoba. 

(qveyanaSi registrirebuli muSa satvirTo satransporto 

saSualebebis raodenobisa da tvirTmzidaobis gaTvaliswinebiT 

miiReba n=37000). 2011 wlis monacemebis mixedviT (nax.1.3) QQ 

       t/avt            1.2 

 

es maCvenebeli gviCvenebs, rom erTi saSualo pirobiTi 

tvirTmzidaobis satvirTo avtomobilis wliuri muSa gzobebis 

raodenoba Seadgens daaxloebiT 150-s, rac praqtikaSi arsebul 

normasTan SedarebiT 2...2.5-jer naklebia da miuTiTebs satvirTo 

avtomobilebis gamoyenebis dabal doneze da maTi uqmi dgomis 

did periodebze. 
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satvirTo avtisatransporto saSualebis (ass) gamoyenebis 

efeqtianobis erTerTi maCvenebelia aseve gadazidvebis 

TviTRirebuleba. mocemul saeqspluatacio pirobebSi 

gadzidvebis TviTRirebulebis ganmsazRvreli parametrebia 

moZraobis saSualo siCqare  da materialuri anu saeqspluatacio 

danaxarjebi gadazidvaze [7][8][9].                

amerikeli mecnieri s. halberti [7] aRniSnavs, rom 

avtomobilis saeqspluatacio danaxarjebSi yvelaze didi _ 

sawvavis xarjis sidide, garda ass-s weviT-siCqariTi Tvisebebisa, 

mniSvnelovnadaa damokidebuli moZraobis sagzao pirobebze da 

avtomobilebis muSaobis reJimebze. misi monacemebiT, Tanamedrove 

saSualo tvirTamweobis satvirTo avtomobilis sawvavis xarji 

Seadgens saSualod 18-20 litrs/100km-ze [7]. 

danaxarjebi sawvavze SeiZleba gamoiTvalos formuliT [8]: 

 

,    lari/km,             (1.3) 

 

sadac, Hkm _ sawvavis saSualo dRiuri xarjia 100 km samuSao 

garbenze (tvirTmzidaobis gamoyenebis koeficientis saSualo 

mniSvneloba γt=0,5÷0,7); Ck _ sawvavis fasia, lari; 1,05 _ 

koeficienti, romelic iTvaliswinebs sawvavis xarjs nulovan 

garbenze da moZraobis pirobebis sirTuleze. 

saeqspluatacio danaxarjebis meore mniSvnelovani 

Semadgeneli nawili modis saburavebis cveTaze, romelic 

damokidebulia avtomobilis moZraobis siCqareebze, gzis safaris 

tipze, gzis grZivi da ganivi profilis parametrebis sidideebze. 

danaxarjebi saburavebis cveTaze SeiZleba gamoiTvalos 

formuliT [7]: 

 

                        ,  l/1000km,              1.4 
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sadac, HR _ saburavis cveTaze danaxarjia 1000 km garbenze (Cvens 

pirobebSi miRebulia HR=300-350 TeTri/1000km); nR _ satvirTo 

avtomobilis saburavebis raodenoba. 

cxrilSi 1.1. magaliTis saxiT moyvanilia orxidiani 

satvirTo avtomobilis saburavebis cveTaze danaxarjebi 

sxvadsxva moZraobis reJimebisa da gzis safaris tipisaTvis [7][8]. 

 

cxr.1.1. orxidiani satvirTo avtomobilis saburavebis cveTaze 
danaxarjebi sxvadsxva moZraobis reJimebisa da gzis safaris 
tipisaTvis 

 

 

moZraobis reJimebi da  

gzis safaris tipi 

saburavis cveTaze Rirebuleba (erT 

xidze), centi/km 

ukana xidi _ oTxi 

saburavi, masiT: 

5443kg 

wina xidi _ ori 

saburavi, masiT: 

1814kg 

72 km/sT siCqariT moZraobisas 

srulyofil betonis safarian 

gzaze 

0,25 0,06 

40-48 km/sT siCqariT moZraobisas 

Sidasaqalaqo oTxzolian, 

srulyofil betonis safarian 

gzaze moZraobisas, (reisze 3-4 

gaCerebis 1,6 km intervaliT) 

 

 

1,22 

 

 

1,74 

40 km/sT siCqariT moZraobisas 

srulyofil safarian gzaze 300-

ian mosaxvevSi 

 

6,71 

 

0,81 

40 km/sT siCqariT moZraobisas 

srulyofil safarian gzaze 600-

ian mosaxvevSi 

 

67,10 

 

5,72 

 

 

Tanamedrove 6 saburaviT aRWurvili saSualo tvirTamweobis 

avtomobilis saburavebis cveTaze xarji Seadgens saSualod 0,07 

aSS dolars 1 kilometr garbenze [7]. 

mesame rangis xarjebad miRebulia avtomobilis teqnikuri 

momsaxurebis da remontis kuTri xarji. magaliTad, saSualo 

tvirTamweobis Tanamedrove avtomobilis teqnikuri momsaxurebis 

kuTri xarji adgilobrivi gadazidvebisaTvis wliuri garbeniT 

25 aTasi km, Seadgens 0,035 aSS dolars kilometrze [7]. teqnikuri 
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momsaxurebis kuTri xarjebi ZiriTadad modis Zalovani 

gadacemebis, namwvi airebis gamobolqvis sistemis da muxruWebis 

momsaxurebaze.  

teqnikur momsaxurebaze da mimdinare remontze danaxarjebi 

(CWR) ganisazRvreba formulebiT: 

axali avtomobilebisaTvis 

 

         ,     
TeTri/km,        (1.5) 

Zveli avtomobilebisaTvis   

   ,   TeTri/km,           (1.6) 

sadac:  HW-teqnikur momsaxurebaze danaxarjebis normaa 1000 km 

garbenze, xolo HR- mimdinare remontze danaxarjebis norma 1000 

km garbenze. 

danaxarjebis sididis mixedviT Semdgomi parametria zeTis 

saeqspluatacio xarji, rac dakavSirebulia zeTis daZvelebasTan, 

gaWuWyianebasTan, dawvasTan da Secvlis procedurebTan. sazeT-

sacx masalebze danaxarjebi aiReba sawvavze danaxarjebis 

mixedviT Semdegi procentebiT [8]: 

 benzinze momuSave ZravebisaTvis 5% anu Coil  = 0,05Ck, 

TeTri/t.km; 

 dizelze momuSave ZravebisaTvis 7% anu Coil = 0,07Ck, 

TeTri/t.km; 

 bunebriv airze momuSave ZravebaTvis 10% anu Coil = 0,1Ck, 

TeTri/t.km. 

cxrilSi 1.2. mocemulia satvirTo avtomobilis zeTis 

saeqspluatacio xarji srulyofil safariani gzaze moZraobisas 

[8]. 

Tanamedrove saSualo tvirTamweobis avtomobilis zeTis da 

sapoxi masalebis saeqspluatacio xarji adgilobrivi 

gadazidvebisaTvis wliuri garbeniT 25 aTasi km, Seadgens 0,45 aSS 

dolars kilometrze [7].  



29 

 

 
cxr.1.2. satvirTo avtomobilis zeTis saeqspluatacio xarji 
srulyofil safarian gzaze moZraobisas 

 

moZraobis 

siCqare, km/sT 

zeTis saeqspluatacio 

xarji orxidiani satvirTo 

avtomobilisaTvis, 

litri/100km 

48 0,163 

64 0,167 

80 0,186 

97 0,206 

 
 

avtomobilis cveTis danaxarjebis xarisxi ganisazRvreba 

avtomobilis sawyis da Camoweris momentSi narCen fasebs Soris 

sxvaobis am periodSi garbenasTan fardobiT. am danaxarjebze 

did gavlenas axdens axali da Camosaweri avtomobilis sabazro 

Rirebulebis cvalebadoba. avtomobilis cveTaze danaxarjebi 

gamoiTvleba formuliT [9]: 

 

 ,   TeTri/km,           (1.7) 

 

sadac, Ga _ sruli wonaa, aren _ avtomobilis ganaxlebaze 

amortizaciis danaricxebis norma; aR _ avtomobilis kapitalur 

remontze amortizaciis danaricxebis norma. 

gadazidvebze saerTo dayvanili danaxarjebis teqnikuri 

parametrebiT ganpirobebuli nawili ganisazRvreba yvela zemoT 

CamoTvlili danaxarjebis jamiT. 

gadazidvebze danaxarjebis organizaciuli nawili Seicavs 

momsaxurebisaTvis saWiro Senoba-nagebobebis Senaxvaze, 

sxvadasxva gadasaxadebsa da mosakreblebze, sameurneo, 

sabrokero da saeqspeditoro momsaxurebaze, administraciuli da 

mmarTvelobiTi personalis xelfasebze danaxarjebs, romlebic 
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gamoiTvleba saaTuri anazRaurebiT. gadazidvebze organizaciul 

danaxarjebSi Sedis agreTve datvirTva-gadmotvirTvis xarjebi 

da sagzao gadasaxadebi. aRniSnuli danaxarjebi 1 km garbenze 

gamoiTvleba formuliT [8]: 

 

 ,    TeTri/km,               (1.8) 

 

sadac, Ke _ 1km2 mosul farTze weliwadSi avtomobilis xarjis 

empiriuli koeficientia; La da Ba _ Sesabamisad, avtomobilis 

gabarituli sigrZe da sigane, m; Ky _ avtomobilis wliuri 

garbeni. 

gadazidvebis sruli danaxarjebi SeiZleba gamoTvlili 

iqnes, rogorc erT tonakilometrze mosuli yvela danaxarjebis 

jami C: 

, l/t.km,                  (1.9) 

sadac, CW _ cvladi xarjebia lari/t.km-ze; CS _ mudmivi xarjebi, 

lari/t.km-ze; Cb-e _ xarjebi 1 t.km-ze datvirTva-gantvirTvis 

samuSaoebze; Cst _ 1 t.km-ze gzis Senaxvis xarjebi. 

saqarTveloSi satvirTo gadazidvebiT yoveldRiurad 

dasaqmebulia sxvadasxva tvirTmzidaobis 10-12 aTasamde 

avtosatransporto saSualeba, xolo sul registrirebulia 

sxvadasxva kategoriis 60 aTasamde satvirTo avtomobili.  

saqarTveloSi saavtomobilo transportiT bolo wlis 

periodSi gadaziduli iqna daaxloebiT 28 mln. tona tvirTi, rac 

saerTod gadaziduli tvirTebis daaxloebiT 60%-s Seadgens, da 

eTanadeba daaxloebiT 1-1,25 miliardi laris Sesrulebul 

samuSaos. tvirTis gadazidvis saSualo sigrZe Seadgens 160-180 km-

s, ris safuZvelzec Sesrulebuli wliuri samuSao (tvirTbrunva) 

toli iqneba saSualod 1 miliard 960 milioni t/km-s [6]. 

satvirTo saavtomobilo gadazidvebis maRali efeqtianobis 

misaRwevad avtomobilis tvirTmzidaobis da garbenis gamoyenebis 
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koeficientebis mniSvnelobebi 0,7-ze meti unda iyos, xolo 

datvirTva-gadmotvirTvis dro saSualod 0,3-0,5 sT-s ar unda 

aRematebodes. saqarTveloSi satvirTo saavtomobili 

gadazidvebSi es maCveneblebi Seasabamisad Seadgens saSualod 0.5 

da 1-1,5 sT-s da naCveneb normebze uaresia. 

saavtomobilo transporti did gavlenas axdens garemos 

gaWuWyianebaze adamianis janmrTelobisaTvis mavne nivTierebebiT. 

dadgenilia, rom msoflioSi dReisaTvis 700 mln.-mde 

avtomobilia da maTze modis atmosferos mavne nivTierebebiT 

daWuWyianebis 70%-ze meti [10][11]. avtomobili, romelic 

akmayofilebs evro 1-is standarts, yovel 100 kilometr ganvlil 

manZilze gamohyofs daaxloebiT 80-100 gramamde toqsikur 

nivTierebebs [12]. 

adamianis jamrTelobaze gansakuTrebiT mavne gavlenas 

axdens saavtomobilo Zravidan gamonabolqvi airis Semdegi 

komponentebi: C - naxSirJangi, HC - naxSirwyalbadebi, NOx - 

azotis Jangeulebi da myari nawilakebi (Wvartli, boli). am 

nivTierebebis koncentracia erToblivad garkveul pirobebSi 

qmnis egreTwodebul smogs. aRniSnuli gamonabolqvi wamlavs 

garemos, azianebs tansacmels, Senobas, nagebobebs, iwvevs 

adamianis Tvalebis da sasunTqi organoebis daavadebas, aZnelebs 

sunTqvas, iwvevs gul-sisxlZarRvis funqcionirebis darRvevas da 

sabolood admianis mZime daavadebebs avTvisebiani simsivneebis 

CaTvliT. naxazze 1.4 naCvenebia avtomobilebis roli adamianis 

janmrTelobisaTvis mavne nivTierebiT garemos gaWuWyianebaSi 5 

ZiriTadi komponentis mixedviT [13][14]. 

saqarTveloSi saavtomobilo transportiT garemos 

gaWuWyianebis done maRalia msxvil qalaqebSi da gansakuTrebiT 

TbilisSi, sadac centralur quCebze atmosferos dabinZureba 

avtomobilidan gamonabolqvi mavne airebiT saSualod 5-jer 

aRemateba dasaSveb normas, xolo magistralur gzebze 2_3-jer 

[12]. Sesabamisad, garemos dacva avtomobilebis mavne gamonabolqvi 

airebisagan warmoadgens sayovelTao aqtualur problemas. 
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nax.1.2. avtomobilebis roli garemos 5 ZiriTadi mavne nivTierebiT dabinZurebaSi: 1 
_ naxSirJangi (C); 2 _ naxSirwyalbadebi (HC), 3 _ azotis Jangeulebi (Ox), 4 _ 
myari nawilakebi 

 

 

1.2. tvirTebisa da satvirTo satransporto saSualebebis 

klasifikacia. maTi konstruqciisadmi wayenebuli moTxovnebi 

 

avtomobilebiT gadasazidi tvirTebi klasificirdeba im 

Tvisebebis mixedviT, romlebic gansazRvraven maTi gadazidvis da 

Senaxvis procesebis sxvadasxva mxareebs. 

saavtomobilo transportiT gadasazidi tvirTebi gadian 

gadazidvisTvis winaswar momzadebas datvirTvis, gadazidvis, 

gadmotvirTvis da Senaxvis (maT Soris zogjer satransporto 

saSualebaze) procesebs; am procesebis organizacia da 

Sesruleba damokidebulia tvirTis saxeobaze da raodenobaze. 

tvirTis momzadebis procesi Seicavs maT SefuTvas, 

daxarisxebas gadazidvis mimarTulebis mixedviT, markirebas, 

awonvas, dapaketebas, CatvirTvas konteinerebSi da gadazidvis 

sabuTebis Sedgenas. 

tvirTis datvirTva avtomobilze da misabmelze ZiriTadad 

xorcieldeba damtvirTav-gadmomtvirTavi meqanizirebuli 

saSualebebiT; am saSualebebis funqcionireba gansazRvravs 
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avtomobilebis mocdenis xangrZlivobas datvirtva-

gadmotvirTvaze, mis fass da sabolood mniSvnelovan gavlenas 

axdens gadazidvebis mwarmoeblurobaze da TviTRirebulebaze, 

mTlianad avtomobilis muSaobis efeqtianobaze. rac naklebad 

mocdeba avtomobili datvirTva-gadmotvirTvaze, miT metia misi 

muSaobis efeqtianoba. 

tvirTis gadazidva unda ganxorcieldes daniSnulebis 

adgilamde, droulad daTqmul vadebSi dauzianeblad; sxadasxva 

tipis tvirTebisaTvis SerCeuli unda iqnas avtomobili 

Sesabamisi tipis ZariT da gadazidva unda ganxorcieldes 

gansazRvruli, tvirTis dazianebisaTvis usafrTxo dasaSvebi 

siCqariT [15]. 

tvirTebs inaxaven, saWiroebis mixedviT, specialurad 

aRWurvil sawyobebSi (terminalebSi); sawyobebis zomebi, 

tvirTebis ganlagebis xerxebi da adgilebi, Senaxvis reJimebi 

(temperaturebi da dro), ganisazRvreba tvirTis fizikuri 

Tvisebebis, maTi SefuTvis, raodenobis da garemo klimaturi 

pirobebis mixedviT [16][17]. 

tvirTebi klasificirdeba: taris, erTi satvirTo adgilis 

wonis, zomebis, datvirTva-gadmotvirTvis xerxis, avtomobilis 

tvirTmzidaobis gamoyenebis, adamianze da garemoze zemoqmedebis 

saxifaTobis, gadazidvebis da Senaxvis pirobebis, garemos 

zemoqmedebis mixedviT [15][16][17][18]. 

 taris mixedviT tvirTebi SeiZleba: taras ar saWiroebdes an 

saWiroebs taras, zogjer ormagsac (supertara: magaliTad rZe 

boTlebSi an paketebSi Calagebuli yuTSi). 

 erTi datvirTvis adgilis wonis mixedviT: normaluri (250 

kg-mde erTi paketi an Sekvra an 400 kg-mde gadasagorebeli kasri, 

koWa da amgvari tvirTi) da mZimewoniani, romelTa wona 

zemoTCamoTvlil sidideebze metia. tvirTis wona aRiniSneba – 

Netto, xolo wona tariT – Brutto. 

 zomebis mixedviT: gabarituli, romlebic gadaizideba 

araspecializirebuli avtomobiliT da aragabarituli, romelTa 
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gadasazidad saWiroa specializirebuli avtosatransporto 

saSualeba (ass). aragabaritulia tvirTi, Tu misi sigane metia 2,5 

m-ze, xolo- simaRle 3,8 m-ze da sigrZeSi gamoSverilia 

avtomobilis bortidan 2 m-ze metad. 

 fizikuri mdgomareobis da datvirTva_gadmotvirTvis 

xerxis mixedviT: dasayreli, fxvieri, calobrivi da Txieri. 

 avtomobilis tvirTmzidaobis gamoyenebis mixedviT 

arsebobs tvirTebis 5 klasi [9], rac naCvenebia cxrilSi 1.3. 

 

cxr.1.3. avtomobilebis klasebi tvirTmzidaobis gamoyenebis mixedviT 

tvirTis klasi 1 2 3 4 5 

tvirTmzidaobis 

gamoyenebis 

koeficienti 

1.0 0.71-0.99 0.51-

0.70 

0.41-0.50 0.4-mde 

 

tvirTmzidaobis gamoyenebis koeficientis mniSvneloba garda 

tvirTis fizikuri Tvisebebisa, damokidebulia mis dafasoebaze, 

zomebze, avtomobilis tipze da tvirTmzidaobaze. erTi da igive 

tvirTi tvirTmzidaobis koeficientis mixedviT SeiZleba iyos 

sxvadasxva klasis. magaliTad aguri Calagebuli paketebSi an 

SekvrebSi miekuTvneba 1 klass, xolo dayrili avtomobilis 

Zaraze _ me-2 klass; 

 adamianis janmrTelobaze da garemomcvel garemoze mavne 

zemoqmedebis saSiSroebis mixedviT tvirTebi klasificirdeba 

Svid jgufad: 

1 – naklebad saSiSi tvirTebi (samSeneblo, kvebis, 

samrewvelo, sayofacxovrebo saqoneli); 

2 – adviladaalebadi (benzini, acetoni, celuloidi da sxva); 

3 – amtverebadi da cxeli (cementi, kiri, asfalti da sxva); 

4 – damwveli siTxeebi (mJavebi, tuteebi da sxva); 

5 – SekumSuli da Txevadi gazi balonebSi; 

6 – aragabarituli tvirTebi; 

7 – momwamvleli, radiaciuli da feTqebadi nivTierebebi. 
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 gadazidvis da Senaxvis pirobebis mixedviT tvirTebi 

SeiZleba iyos: Cveulebrivi, aramalfuWebadi; malfuWebadi 

(umetesoba kvebis produqtebi); mkveTri suniT; antisanitaruli 

(nagavi, nexvi da sxva); cxovelebi (saqoneli, frinveli da sxva) 

[18]. 

 garemos zemoqmedebis pirobebis mixedviT: tvirTebi, 

romlebic ar saWiroeben raime dacvas da tvirTebi, romlebic 

saWiroeben gansakuTrebul dacvas atmosferuli naleqisagan, 

temperaturisagan, dartymebisa da ryevebisagan, moiTxoven 

gansakuTrebul sifrTxiles datvirTva-gadmotvirTvisas. 

tvirTis tara konstruqciis mixedviT SeiZleba iyos xisti 

(yuTebi, kasrebi, konteinerebi, qveSebi); rbili (tomrebi, tukebi, 

Sekvrebi) da naxevrad rbili (kalaTa da sxv.). 

masalad taris dasamzadeblad SeiZleba gamoyenebuli iqnas 

xe, metali, mina, keramika, plastmasa, celofani, muyao, qaRaldi 

da sxva; gamoyenebis jeradobis mixedviT tara aris erTjeradi 

da mravaljeradi. 

gadazidvisaTvis gamzadebuli tvirTebis markireba keTdeba 

saRebaviT Sesrulebuli warweriT, qaRaldis iarliyis dakvriT, 

birkis mimagrebiT. markirebis saxeebia: sasaqonlo, satvirTo, 

satransporto da specialuri [18]. 

sasaqonlo markirebaSi naCvenebia tvirTis dasaxeleba da 

damamzadebeli sawarmo; satvirTo markirebaSi – tvirTis 

gagzavnis punqti da tvirTis gamgzavni, daniSnulebis punqti da 

tvirTis mimRebi. 

satrnsporto markirebaSi naCvenebia zeddebulis nomeri, 

romliTac igzavneba tvirTi da satvirTo adgilebis raodenoba, 

xolo specialurSi – specialuri miniSnebebi tvirTisadmi 

mopyrobis TvalsazrisiT gadazidvisas da datvirTva-

gadmotvirTvisas; zogierTi aRniSvnebi SeiZleba iyos gamosaxuli 

pirobiTi niSnebiT an naxatebiT. 

tvirTis gadazidvisaTvis SerCeuli avtomobili, rac ufro 

metad adaptirebulia saeqspluatacio pirobebTan, miTY ufro 
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rentabeluria. garda saeqspluatacio pirobebTan Sesabamisobisa, 

avtomobilis konstruqcia unda xasiaTdebodes muSaobis saWiro 

xangrZlivobiT da saimedobiT, datvirTva-gadmotvirTvis 

moxerxebulobiT, momsaxurebis Semcirebuli SromatevadobiT, 

mZRolis muSaobis pirobebis komfortulobiT, moZraobis da 

ekologiuri usafrTxoebiT, tvirTis dauzianeblad gadazidviT. 

satvirTo saavtomobilo moZrav Semadgenlobas qmnian 

sxvadasxva tipis calkeuli avtomobilebisagan, aseve 

avtomobilebisagan buqsirebadi misabmelebiT da 

naxevradmisabmelebiT. avtomobili da mis mier buqsirebadi 

misabmelebi da naxevradmisabmelebi qmnian avtomatarebels. 

momxmareblebis mier moZravi Semadgenlobis efeqtianad 

gamoyenebis mizniT satvirTo avtomobilebi klasificirdeba 

daniSnulebis, tvirTmzidaobis da Zaris tipis mixedviT [19][20]. 

daniSnulebis mixedviT arCeven saerTo daniSnulebis, 

specializirebul da specialur avtomobilebs. tvirTmzidaobis 

mixedviT satvirTo avtomobilebs da misabmelebs yofen Svid 

klasad, xolo Zaris konstruqciis mixedviT _ rva tipad. qarxnis 

mier gamoSvebul avtomobilebs eniWebaT indeqsaciis nomeri, 

romlis dasawyisSi naCvenebia damamzadebeli qarxnis safirmo 

aRniSvna, xolo Semdeg pirveli ori cifriT miTiTebulia 

avtomobilis klasi da saxeoba, xolo mesame da meoTxe cifri 

aCvenebs modelis nomers. mexuTe cifriT ki naCvenebia 

modifikaciis nomeri. satvirTo avtomobilebis klasebad da 

tipebad dayofa naCvenebia cxrilSi 1.4 [21][22]. 

avtomobilis nominalur tvirTmzidaobas awesebs 

damamzadebeli qarxana. momxmareblisaTvis yvelaze ufro metad 

moxerxebulia tvirTmzidaobis Semdegi rigi: 0,25; 0,5; 0,75; 1,0; 1,5; 

3,0; 5,0; 8,0; 10,0; 12,0; 16,0; 27,0; 40,0; 60,0 t. gansakuTrebiT mcire 

tvirTmzidaobis avtomobilebi (I klasi) mzaddeba msubuqi 

avtomobilis Sasis bazaze, isini gamoiyeneba svxadasxva wvrili 

da mcire wonis sagnebis da tvirTebis gadasazidad savaWro 

qselSi da momxmareblebSi. 
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cxr.1.4. satvirTo avtomobilebis klasebad da tipebad dayofa 

 

 

 

 

 

klasi 

(tvirTmzidaoba) 

bortebiani sawevari TviTmcle

li 

cisterna furgoni rezervua

ri 

saxanZro, 
komunaluri, 
sanitaruli 

I (1,2t-mde) 13 14 15 16 17 18 19 

II (1,2-dan 2t-mde) 23 24 25 26 27 28 29 

III (2-dan 8t-mde) 33 34 35 36 37 38 39 

IV (8-dan 14t-mde) 43 44 45 46 47 48 49 

V (14-dan 20t-mde) 53 54 55 56 57 58 59 

VI (20-dan 40t-mde) 63 64 65 66 67 68 69 

VII (40t-ze meti) 73 74 75 76 77 78 79 

 

cifri 3 miniWebuli aqvs bortiani tipis satvirTo 

avtomobilebs, cifri 4_sawevars, cifri 5_TviTmclels, cifri 

6_cisternismzids, cifri 7_furgons, cifri 8_rezervuarians, 

cifri 9_saxanZro, komunaluri, sanitaruli, samedicino da sxva. 

ase magaliTad, cifri 55 aRniSnavs, rom avtomobili 

specializirebuli TviTmclelia 14-dan 20 tonamde 

TvirTmzidaobiT,  

II klasis tvirTmzidaobis avtomobilebi emsaxureba mcire 

tvirTbrunvis wvrilpartiebad gzavnilebs. III, IV, V klasis 

avtomobilebi gamoiyeneba samrewvelo saqonlis, nedleulis, 

sawvavis, saamSeneblo masalebis, sasoflo-sameurneo, kvebis 

produqtebis da sxva sayofacxovrebo tvirTebis masiuri 

tvirTzidisaTvis did partiebad. VI da VII klasis 

tvirTmzidaobis avtomobilebi gamoiyeneba mZlavri da mudmivi 

tvirTnakadebis magistralur gadazidvebisaTvis. 

saerTo daniSnulebis avtomobilebi da gamweebi 

naxevradmisabmelebiT gamoiyeneba calobrivi tvirTebis da mcire 

tvirTamweobis kotneinerebis gadazidvebisaTvis. es avtomobilebi 

SeiZleba iyos bortis gareSe da bortiani Zara-platformebiT, 

satvirTo avtomobilebi 

saerTo daniSnulebis specializirebuli specialuri 
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romlebic aseve SeiZleba damatebiT aRWurvili iyos rkalebiT da 

tentiT. Zara-platforma SeiZleba Sesrulebuli iyos uSualod 

avtomobilis CarCoze an avtomobili-gamwe da misabmelis 

erTobliobiT. 

specializirebuli avtomobilebs miekuTvneba TviTmclelebi, 

cisternebi da furgonebi, romlebic damontaJebulni arian 

avtomobilebis Sasze. es avtomobilebi specializirebulia 

gadasazidi tvirTis mixedviT da gamoirCevian tvirTis 

dauzianeblad SenarCunebiT da datvirTva-gadmotvirTvis drois 

simciriT. bolo periodSi gansakuTrebiT gavrceleba hpova 

moZravma Semadgenlobam, romelic Sesdgeba avtomobil-gamwisa da 

misabmelebis, naxevradmisabmelebis da misabmeli RerZebisagan. 

aseTi avtomobilebs moeTxovebaT maRali weviT-siCqariTi 

Tvisebebi. avtomobil-gamwe erT an or Casabmel erTeulTan 

erTad qmnis orrgolian an mravalrgolian avtomatarebels. 

Casabmeli gamweebi, unagira gamwesagan gansxvavebiT, SeiZleba 

gamoyenebuli iqnas tvirTebis gadasazidad damoukideblad 

misabmelis gareSe, xolo unagira-gamwes ki tvirTis gadazidva 

SeuZlia mxolod unagira naxevarmisabmelis gamoyenebiT. 

satvorTo ass-sTvis ganarCeven Semdeg woniT maCveneblebs [8]: 

qn – nominaluri tvirTmzidaoba (damamzadebeli qarxnis mier 

daniSnuli tvirTmzidaoba), kg an tona; 

Gt – mSrali wona, ass-is wona kmagawyobisa da aRWurvilobis 

gareSe, kg an tona; 

Gea – sakuTari wona, ass-is wona kmagawyobiT da 

aRWurvilobiT datvirTvis (tvirTis) gareSe, kg an tona; 

Ga – sruli wona, kmagawyobili da aRWurvili, nominaluri 

tvirTamweobiT datvirTuli ass-is wona, kg an tona; 

Ga1 – ass wina Tvlebze (RerZze) mosuli sruli wona, kg an 

tona; 

Ga2 – ass ukana Tvlebze (RerZze an urikaze) mosuli sruli 

wona, kg an tona; 
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GAL – ass erT ReZze mosuli maqsimaluri sruli wonis 

nawili, kg an tona. 

sruli da RerZze mosuli wonebis mixedviT avtomobilebi da 

avtomatareblebi iyofian A da B jgufebad. A jgufis moZravi 

Semadgenlobis eqspluatacia SeiZleba mxolod I da II ktegoriis 

gzebze, xolo B jgufis_gzebis mTel qselze. A jgufis 

saavtomobilo moZravi Semadgenlobis RerZze mosuli datvirTva 

ar unda aRematebodes 10 tonas, xolo B jugfis _ 6 tonas. 

saerTaSoriso normebiT [23] satvirTo avtosatransporto 

saSualebebi sruli wonis mixedviT dajgufebulia cxrilSi 1.5 

naCveneb kategoriebad: 

 

cxr.1.5. avtosatransporto saSualebebis kategoriebi 

 

kategoria sruli wona, t avtosatransporto 

saSualebis dasaxeleba 

 

N1 

 

3,5t-mde 

satvirTo avtomobilebi, 

avtomobil-sawevrebi da 

satvirTo avtomatareblebi 

N2 3,5-dan 12t-mde igive 

N3 12t-ze meti igive 

O1 0,75t-mde misabmelebi da 

naxevradmisabmelebi 

O2 3,5t-mde igive 

O3 10t-mde igive 

O4 10t-ze meti igive 

 

 

avtomobilis konstruqcias waeyeneba moTxovnebi ekonomiuri, 

sawarmoo, socialuri da konkurentunarianobis mixedviT, rac 

sqematurad naCvenebia nax.1.5-ze 
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nax.1.3. avtomobilis konstruqciisadmi wayenebuli ZiriTadi moTxovnebi 
 

 

1.3. satvirTo ass-s efeqtianobaze moqmedi teqnikur-

saeqspluatacio Tvisebebis maxasiaTebeli parametrebi 

 

avtomobilis teqnikuri donis maCvenebeli nomenklaturuli 

parametrebi dadgenilia standartebiT da teqnikuri normebiT. am 

standartebis maCveneblebiT avtomobilis damamzadebeli 

sawarmoebi uSveben mravali tipis da daniSnulebis satvirTo 

avtosatransporto saSualebebs da moZrav Semadgenlobas 

konkretul saeqspluatacio pirobebSi samuSaod.  

avtomobilis konstruqciisadmi wayenebuli 

moTxovnebi 

 

saeqspluatacio 

 

sawarmoo 

socialuri da 

sakanonmdeblo 

konkurent-

unarianoba 

moZraobis 

maRali saSualo 

siCqare 

sawvav-

ekonomiurobis 

uzrunvelyofa 

tvirTmzidaobis 

srulad 

gamoyenebis 

uzrunvelyofa 

saimedooba 

klimatur 

pirobebTan 

Sesabamisoba 

tvirTis Senaxva 

trans-

portirebisas 

masalisa da 

damzadebis dabali 

xarji. dabali 

TviTRirebuleba 

konstruqto-

ruli da 

teqnologiuri  

memkvidreobiToba 

agregatebis, 

kvanZebis da 

detalebis 

unifikaciis  

maRali xarisxi 

konstruqciis 

teqnologiuroba 

konstruqciis 

usafrTxoeba 

ergonomikuloba  

ekologiuroba  

saxelmwifo da 

saerTaSoriso 

standartebTan 

Sesabamisoba 

teqnologiuri 

donis uzrunvel-

yofa Sesabamisi 

Tanamedrove 

saerTaSoriso 

moTxovnebis 

mixedviT 

sapatento 

sisufTave 

saerTaSoriso 

aRiarebis 

uzrunvelyofa 

saerTaSoriso 

SeTanxmebebTan 

Sesabamisoba 

importiori 

qveynebis 

specifikur 

moTxvonebTan 

Sesabamisoba 
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nax.1.4-ze motanilia avtomobilis teqnikuri donis 

ganmsazRvreli ZiriTadi saeqspluatacio Tvisebebis nusxa [22]. 

 

 

 
nax.1.4. avtomobilis teqnikuri donis ganmsazRvreli ZiriTadi 
saeqspluatacio Tvisebebi 

 

 

ganvixiloT am sqemis mixedviT qvemoT ganxiluloa 

avtomobilis saeqspluatacio Tvisebebis ZiriTadi maCveneblebi 

da maTi Sefasebis meTodebi. 

avtomobilis masalaTSemcvelobis Semfasebeli maCvenebelia 

kuTri masalaTSemcveloba da kuTri tvirTmzidaoba [8][22]: 

kuTri masalaTSemcveloba: 

 

,    1/km,                  (1.9) 

 

sadac, mea _ avtomobilis sakuTari wonaa, kg; mT _ tvirTmzidaoba, 

tona; T_muSaobis vada kapitalur remontamde (resursi), aTasi km. 

im SemTxvevaSi, Tu avtomobilis muSaobis vada - resursi 

araa cnobili, maSin masalaTSemcvelobis koeficientis nacvlad 

gamoiTvleba avtomobilis kuTri tvirTmzidaobis koeficientiT 

qm: 
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                             ,                                            (1.10) 

sadac, qt _ aris avtomobilis tvirTmzidaoba, t; qa _ 

avtomobilis wona aRWurvil mdgomareobaSi, t. 

erTidaigive tvirTmzidaobis da Zaras tipis avtomobilebis 

kuTri tvirTmzidaobis koeficienti sagzao pirobebis mixedviT 

SeiZleba iyos sxvadasxva. avtomobilebi, romlebmac unda imuSaon 

qalaqis an magistralur srulyofil gzebze, tvirTmzidaobis 

maCvenebeli koeficienti eqnebaT maRali, vidre cud sagzao 

pirobebSi momuSave avtomobilebs. 

cxrilSi 1.6 mocemulia zogierTi Tanamedrove 

avtomobilebis kuTri tvirTmzidaobis koeficientis maCveneblebi 

[26]: 

 

cxr.1.6. zogierTi Tanamedrove avtomobilebis kuTri tvirTmzidaobis 
koeficientis maCveneblebi 
 

# avtomobilis 

marka 

nominaluri 

tvirT-

mzidaoba, t 

sruli 

sakuTari 

wona, t 

sakuTari 

mSrali wona, 

kg 

kuTri 
tvirTmzidaoba, 

qk 
1. `volvo 

FL7/230~ 

10,900 18,0 7,100 0,651 

2. `iveko 

190E34P`` 

MmisabmeliT 

22,940 

 

41,0 

 

18,000 

 

0,785 

3. 

 

`mersedesi 

1853L`` 

misabmeliT 

26,700 

 

44,7 

 

18,000 

 

0,674 

 

4. 

 

`kamaz-5320 

misabmeliT 

14,200 26,8 12,600 

 

0,529 

 

5. 

 

`mersedesi 

3544K 

TviTmcleli 

18,215 

 

32,0 

 

13,800 

 

0,758 

6. 

 

`mani 

5241DW`` 

gamwe 

26,000 

 

44,0 

 

18,000 

 

0,692 

 

7. `magirusi 

MK16P`` 

20,395 38,0 17,605 0,863 

 

avtomobilis masalaTSemcvelobis zrdasTan erTad, misi 

fasi matulobs. zogjer avtomobilis kuTri masalaTSemcvelobis 

Semcireba miiRweva avtomobilSi ZviradRirebuli 
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maRalxarisxovani msubuqi masalebis gamoyenebiT, rac iwvevs misi 

fasis da kuTri tvirTmzidaobis zrdas, magram kuTri fasi (misi 

damzadebis fasis Sefardeba srul masasTan Cep=Ca/Ga) SeiZleba ar 

gaizardos; aseTi RonisZieba SeiZleba gamarTlebuli iyos, 

vinaidan izrdeba avtomobilis tvirTmzidaoba da misi 

mwarmoebluroba, rac mogvcems mogebas misi eqspluataciisas 

gadazidvebis procesSi.  

kompaqturobis koeficienti warmoadgens ass-is nominaluri 

(damamzadebeli qarxnis mier gansazRvruli) tvirTmzidaobis 

Sefardebas misi gabarituli sigrZiT da siganiT gansazRvrul 

gabaritul farTobTan: 

                       ,                          (1.11) 

sadac: q – ass nominaluri tvirTmzidaobaa , t; La – ass 

gabarituli sigrZe, m; Ba – ass gabarituli sigane, m. 

ass-s gabarituli zomebis gamoyenebis koeficienti 

warmoadgens misi Zaris Siga farTis Fn Sefardebas mis 

gabaritul farTobTan Fa: 

 ,                              (1.12) 

ass-s Zaris Siga farTi udris: 

 

    m2
 ,                                                      (1.13) 

sadac: a da b Zaris Siga sigane da sigrZea, Sesabamisad, 

ass-s gabarituli farTobi: 

    m2       
,
                                                                   

 (1.14) 

sadac, La – ass gabarituli sigrZea, m; B – ass gabarituli 

siganea, m. 

maSin gabarituli zomebis gamoyenebis koeficienti 

gamoTvleba formuliT: 
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,                          (1.15) 

 

ass-s wonis gamoyenebis koeficients uwodeben nominaluri 

tvirTmzidaobis Sefardebas mis sakuTar wonasTan; 

wonis gamoyenebis koeficienti gamoiTvleba formuliT: 

 

 ,                         (1.16) 

cxrilSi 1.7. mocemulia ηk da ηg koeficientebis 

mniSvnelobebi zogierTi Tanamedrove satviro 

avtomobilebisaTvis [24]: 

 

cxr.1.7. ηk da ηg koeficientebis mniSvnelobebi zogierTi Tanamedrove 
satviro avtomobilisaTvis 

 
# avtomo-

bilis 
marka 

nominaluri 

tvirT-

mzidaoba  

q, t 

avtomobilis 

sruli wona 

Ga, t 

avtomobilis 

sakuTari wona 

gabarituli 

sigrZe,  

metri 

gabarituli 

sigane, 

metri 

wonis 

gamoyenebis 

koeficienti 

ηg 

kompaqtu-

robis 

koeficienti 

ηk  

1. 

 

 

 

2. 

 

 

 

3. 

 

 

 

 

 

4. 

 

`iveko~ 

magirusi 

MK16P 

 

`man-19.422 

unagira 

gamwe 

 

naxevrad-

misabmeli 

ОПАЗ-9772 
refreJera-

tori 

 

`iveko~ 

 

MR380E4

2H 

 

20395 

 

 

25585 

 

 

 

11300 

 

 

 

 

 

12540 

 

38000 

 

 

44000 

 

 

 

19100 

 

 

 

 

 

22000 

 

17605 

 

 

19000 

 

 

 

7800 

 

 

 

 

 

9460 

 

 

10,260 

 

 

12,300 

 

 

 

8,950 

 

 

 

 

 

7,906 

 

2,500 

 

 

2,490 

 

 

 

2,460 

 

 

 

 

 

2,490 

 

0,537 

 

 

0,581 

 

 

 

0,591 

 

 

 

 

 

0,57 

 

0,795 

 

 

0,844 

 

 

 

0,513 

 

 

 

 

 

0,637 

 

avtomobilis weviT-siCqariTi Tvisebebis maCveneblebis 

Sefasebis meTodebi da normativebi. avtomobilis weviT-siCqariTi 

Tvisebebis Semfasebeli da, Sesabamisad, saeqspluatacio 

maxasiaTebeli maCvenebelia moZraobis siCqare. avtomobilis 

siCqariTi Tvisebebis Sefaseba xdeba Semdegi maCveneblebiT [22][25]: 

 siCqariTi maxasiaTebeli `gaqaneba-gamorbeni~; 
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 gadacemaTa kolofis umaRles da mis wina safexurebze 

gaqanebis maxasiaTeblebi; 

 gaqanebis maxasiaTeblebi cvalebadi grZivi profilis gzis 

monakveTze; 

 maqsimaluri siCqare; 

 pirobiTi maqsimaluri siCqare; 

 gaqanebis dro 400 da 1000 metrian gzebze; 

 mocemul siCqaremde gaqanebis dro; 

 grZel (gaWimul) aRmarTze avtomobilis damyarebuli 

siCqare. 

am siCqariTi maxasiaTeblebis gansazRvra xdeba standartebis 

mixedviT da unda Seesabamebodes standartebiT dadgenil 

normebs. miRebulia, rom gzis swor mSral srulyofil safarian 

horizontalur monakveTze moZraobis maqsimaluri siCqare 

erTeuli satvirTo avtomobilebisaTvis, sruli masiT araumetes 

3,5 t, ar unda iyos naklebi 100 km/sT-ze; erTeuli 

avtomobilebisaTvis 3,5 t-ze meti sruli masiT da 

avtomatareblebis maqsimaluri siCqare ar unda iyos 80 km/sT-ze 

naklebi; garda amisa, avtomatareblebs srul datvirTul 

mdgomareobaSi unda SeeZloT imoZraon aranakleb 3 km sigrZis 

3%-ian aRmarTze aranakleb 30 km/sT damyarebuli siCqariT. 

gzaze avtomobilis konstruqciis saeqspluatacio 

pirobebTan Sesabamisobis pirveli rigis Semfasebeli parametria 

moZraobis saSualo teqnikuri siCqare Vt, romelic, aris aseve 

gzaze misi moZraobis saSualo siCqare. dakvirvebebma gviCvena, 

rom saqarTveloSi satvirTo avtomobilebis moZraobis teqnikuri 

siCqare icvleba saSualod 35-40 km/sT-s farglebSi. 

sawvavekonomiurobis maCveneblebis da maTi sidideebis 

gansazRvris meTodebi iZlevian avtomobilis sawvavis xarjis 

Sefasebis SesaZleblobas, rac aucilebelia gadazidvebis 

TviTRirebulebis gaangariSebisaTvis. avtomobilebisa da 
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avtomatareblebis sawvavekonomiuroba fasdeba Semdegi 

maCveneblebiT: 

 sawvavis sakontrolo xarji; 

 sawvavis xarji magistralur ciklSi gzaze moZraobisas; 

 sawvavis xarji saqalaqo ciklSi moZraobisas; 

 sawvavis xarjis maxasiaTebeli damyarebuli reJimiT 

moZraobisas; 

 sawvavis xarjis maxasiaTebeli magistralur borcvian 

gzebze moZraobisas. 

sawvavis xarjis sazom erTeulad miRebulia sawvavis xarji 

litrebSi 100km manZilze an sawvavis xarji 100 tonakilometr 

satransporto samuSaoze. sawvavis sakontrolo xarji 

normirdeba qarxana damamzadeblis mier da axasiaTebs 

avtomobilis konstruqciuli srulyofis miRweul dones.  

sawvavis xarji magistralur ciklSi gzaze moZraobisas 

izomeba avtomobilis moZraobisas gzis swor, horizontalur 

sazom monakveTze moZraobis siCqareebis mocemuli grafikis 

mixedviT (nax. 1.7.) [22][25]. 

 

 

nax.1.5. magistralur ciklSi moZraobis siCqareebis grafiki 

 

zemoT CamoTvlili sawvavis xarjis Semfasebeli parametrebi 

axasiaTeben avtomobilis sawvavekonomiurobas calkeul kerZo 

pirobebSi moZraobisas da ar asaxaven sawvavis xarjis 
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maCveneblebs realur sagzao pirobebSi. amitom avtomobilis 

sawvavekonomiurobis daxasiaTebisaTvis saWiroa realur 

saeqspluatacio pirobebSi sawvavis xarjis mravaljeradi 

gazomva, ris Semdgomac dadgindeba sawvavis xarjis saSualo 

mniSvnelobebi avtomobilis sxvadasxva sadatvirTvo reJimebze. 

sxvadasxva avtomobilebis sawvavekonomiurobis maCveneblis 

Sesadareblad iyeneben egreTwodebuli sawvavis kuTri xarjis 

maCvenebels, romelic warmoadgens sawvavis saSualo sagzao 

xarjis fardobas Sesrulebul muSaobasTan tvirTis 

gadazidvebis dros [8][26]. 

moZraobis usafrTxoeba - avtomobilis saeqspluatacio 

Tvisebebis erTerTi ZiriTadi mCvenebelia, radgen am Tvisebazea 

damokidebuli adamianebis sicocxle da janmrTeloba, 

avtomobilis da tvirTis simrTele; avtomobilis usafrTxoeba 

ganisazRvreba misi iseTi TvisebebiT, romlebic saSualebas 

aZlevs mZRols avariul situaciebSi Tavidan aicilos sagzao 

satransporto SemTxveva da minimumamde daiyvanos mZRolis, 

mgzavris da tviris dazianeba avariis SemTxvevaSi. 

avtomobilis saeqspluatacio Tvisebebis SefasebisaTvis 

ganasxvaveben aqtiur, pasiur da ekologiur usafrTxoebebs, 

romelTa ZiriTadi maCveneblebi klasificirebulia nax.1.8-ze [22].  

avtomobilis usafrTxoeba garda misi calkeuli 

agregatebis, meqanizmebis da detalebis muSaobis saimedoobisa, 

ganisazRvreba misi ergonomikuli TvisebebiT, romlebzec 

damokidebulia mZRolis daRliloba tvirTis gadazidvebis 

procesSi. avtomobilis konstruqciis usafrTxoebaze moTxovnebi, 

maTi maCvenebeli parametrebis sidideebi da gansazRvris 

meTodebi unificirebulia saerTaSoriso standartebiT da 

normebiT. wamyvani saerTaSoriso organizacia, romelic 

Rebulobs da amtkicebs am normebs aris gaerTianebuli erebis 

organizaciis evropis ekonomikuri komisiis Sida transportis 

komiteti da standartizaciis saerTaSoriso organizacia. es 

organizaciebi uzrunvelyofen agreTve evropis qveynebis 
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TanamSromlobas avtomobilis usafrTxoebis maCveneblebis 

standartizaciis sakiTxebSi aSS-sTan, kanadasTan, iaponiasTan, 

avstraliasTan da aziis qveynebTan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.1.6. avtomobilis usafrTxoebis ZiriTadi maCveneblebi 

 

saavtomobilo teqnikis oficialuri Semowmeba gaeros eek-is 

wesebis da moTxovnebis Sesabamisad warmoebs safrangeTSi, 

inglisSi, germaniaSi, CexeTSi. aRsaniSnavia, rom aSS-s, SvedeTis, 

iaponiis da zogierTi sxva qveynebis erovnuli standartebis 

moTxovnebi avtomobilis konstruqciis usafrTxoebis maCvenebeli 

parametrebis sidideebze ufro mkacria, vidre gaeros eek-is 

wesebiTaa gansazRvruli. avtomobilis usafrTxoeba moZraobis 

siCqareebis da intensivobis matebis pirobebSi didadaa 

damokidebuli mis samuxruWe sistemis srulyofaze. avtomobilis 

samuxruWe sistemis efeqtianobis maCvenebelia samuxruWe manZilis 

da damyarebuli Senelebis damokidebuleba damuxruWebis sawyisi 

aqtiuri pasiuri ekologiuri 

samuxruWe Tvisebebi 

mdgradoba 

marTvadoba 

manevruloba 

Sida ganaTebis sistema, 

sinaTlis da xmovani 

signalebi 

avtomobilis 

tramvausafrTxo 

garegani formebi 

Zaris (kabinis) 

dartymisadmi medegobis 

Tviseba 

interieris tramva- 

usarTxo elementebi 

gare xmauris 

dasaSvebi done 

gamonabolqvi airebis 

minimaluri 

toqsikuroba 

dasaSvebi bolva 

avtomobilis usafrTxoeba 

usafrTxoebis Rvedebi, 

Tavis misayrdenebi, 

airbaliSebi 
ergonomikuli Tvisebebi 
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siCqarisagan. dgomis da saTadarigo samuxruWe sistemis 

efeqturobis maCvenebelia am sistemis mier ganviTarebuli 

samuxruWe Zala. 

avtomobilebis samuxruWe Tvisebebze wayenebuli 

mareglamentirebeli moTxovnebia gaeros eek-is #13 wesi, romelic 

TandaTanobiT mkacrdeba masSi Setanili cvlilebebis mixedviT 

[27]. qvemoT mocemulia am satvirTo avtomobilebis samuxruWe 

sistemis nulovani gamocdisaTvis Tanabari Senelebis am wesiT 

gansazRvruli normatiuli mniSvnelobebi, rodesac damuxruWebis 

saterfulze dawolis Zala ar aRemateba 490 niutons [27]: 

 

ass-s kategoria........................................................................................ N1,   N2,   N3 

damuxruWebis sawyisi siCqare V0 ,km/sT............................ 70    50   40 

     Tanabari Seneleba Js ,m/wm2, ara nakleb......................... 5,5    5,5   5,5 

damuxruWebis manZili S , metri............................................... 6     4     3 

 

eqspluataciaSi myofi avtomobilebis Semowmebisas yvela 

kategoriisaTvis damuxruWebis sawyisi siCqare tolia V0=40 km/sT-

is, damyarebuli Senelebis Js sidide sruli datvirTvisaTvis 

Semcirebulia zemoT naCvenebi sidideebTan SedarebiT 25%-iT, 

xolo muxruWebis amoqmedebis dro N3 kategoriis 

avtomobilebisaTvis gazrdilia 2-jer axlad gamoSvebuli 

avtomobilebTan SedarebiT. 

damuxruWebis manZilis Sb normatiuli mniSvnelobis 

gamoTvlisaTvis literaturaSi [22][28] mocemulia empiriuli 

formula: 

               
,                   (1.17) 

sadac, V0 _ damuxruWebis sawyisi siCqarea, km/sT; A _ empiriuli 

koeficientia da N kategoriis avtomobilebisaTvis A=0,19. axali 

satvirTo avtomatareblebisaTvis A=0,18, eqspluataciaSi myofi 
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avtomatareblebisaTvis A=0,24,   jkon. - damuxruWebisas avtomobilis 

Senelebis sididea. 

cnobarSi [26] minimaluri samuxruWe manZilis 

damokidebuleba Sb moZraobis siCqaris, Tvlebis CaWidebis Zalisa 

da gzis qanobisagan gamosaxulia formuliT: 

                       

 ,                        (1.18) 

sadac, V _ avtomobilis moZraobis siCqarea damuxruWebis 

dasawyisSi, km/sT;  φ _ Tvlebis gzasTan CaWidebis koeficienti;  

ι _ gzis grZivi daxriloba. 

axali avtomobilis damatebiTma samuxruWe sistemam 

damoukideblad unda uzrunvelyos 6 km sigrZis 7%-ian grZiv 

daRmarTze avtomobilis moZraoba V = 30±2 km/sT sididis 

mudmivi siCqariT, xolo eqspluataciaSi myofi sruli masiT 

moZravi avtomobilebisaTvis siCqareze V = 30±5 km/sT unda 

uzrunvelyos mudmivi Seneleba  jkon≥0,5 m/wm2. dgomis (sdeq) 

samuxruWe sistemas moeTxoveba daiWiros `sdeq~ mdebareobaSi 

sruli masiT datvirTuli N kategoriis avtomobili 20%-ian 

qanobze, xolo O kategoriis avtomobilebi da avtomatareblebi 

18%-an qanobze; avtomobil gamwes samuxruWe sistemam, Tu masTan 

Cabmul sxva rgolebs ar gaaCniaT samuxruWe sistema, unda 

uzrunvelyos avtomatareblis dgoma 12%-ian qanobze. 

eqspluataciaSi myofi sruli woniT N kategoriis 

avtomobilebis samuxruWe sistemam unda daiWiros avtomobili 

uZrav mdgomareobaSi 31%-ian grZiv qanobze. 

avtomobilis samuxurWe sistemis efeqtianobis maCveneblebis 

zemoT moyvanili mniSvnelobebi gaTvaliswinebuli unda iqnes 

teqnikuri momsaxurebisas da mewarme-gadamzidavis mier parkis 

dakompleqtebis procesSi. 
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Tanamedrove avtomobilebis samuxruWe sistemis efeqtianobis 

amaRlebisaTvis farTod gamoiyeneba maRaltemperaturuli 

samuxruWe siTxeebi da xundebis nafenebi amaRlebuli friqciuli 

stabilurobiT da cveTamedegobiT (azbestis gareSe), rac aniWebs 

muxruWebs karg ekologiur Tvisebebs. 

maRal siCqareebze damuxruWebisas avtomobilis sakurso 

mdgradobis SesanarCuneblad Tanamedrove avtomobilebis 

samuxruWe sistemebi aRWurvilia Tvlebze mosuli 

damamuxruWebeli ZalisA regulatorebiT da antimablokirebeli 

mowyobilobebiT; aseve, sul ufro metad gamoiyeneba diskuri 

muxruWebi mZimewonian magistralur avtomobil-gamweebze da 

naxevradmisabmelebze; pnevmatur amZravian samuxruWe sistemebSi, 

rogorc wesi, inergeba nestis gamomcleli adsorbcirebadi 

mowyobilobebi; samuxruWe sistemebis amZravebis amoqmedebis 

dasaCqareblad grZelbazian da mravalrgolian avtomatareblebSi 

farTod iyeneben eleqtropnevmatur amZravebs. 

avtomobilis manevruloba xasiaTdeba Semdegi maCveneblebiT: 

 wina Siga Tvlis nakvalevis moxvevis minimaluri radiusiT 

moxvevis centris mimarT; 

 moxvevis gareTa gabarituli radiusiT; 

 mocemuli gare gabarituli radiusiT avtomobilis an 

avtomatareblis moxvevisas dakavebuli koridoris siganiT. 

avtomatareblisaTvis zemoT CamoTvlili sami maCveneblidan 

mTavaria mesame maCvenebeli, romelic izomeba moxvevis centridan 

yvelaze daSorebuli da centrTan yvelaze daaxloebuli 

wertilebis moxvevis radiusebs Soris sxvaobiT; es maCvenebeli 

axasiaTebs avtomatareblis koridoris siganes didi simrudis 

mosaxvevebSi da agreTve manevrulobas ukusvlis dros. satvirTo 

avtosatransporto saSualebebis moxvevis gare radiusis 

minimaluri mniSvneloba limitirebulia 12,5 metriT. 

avtomobilis marTvadobis cneba moicavs avtomobilis iseTi 

Tvisebebis erTobliobas, romlebic gansazRvraven mis unars 

daemorCilos mZRolis mier avtomobilis moZraobis procesis 
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marTvisaTvis ganxorcielebul qmedebebs, rac SeiZleba naklebi 

fizikuri da nerviuli energodanaxarjebiT. avtomobilis 

marTvadobis SefasebisaTvis gamoiyeneben saWis Tvlis mobrunebis 

Zalas garkveuli reJimiT avtromobilis mobrunebisas. 

standartebiT da normebiT [22] avtomobilis 10 km/sT siCqariT 

gzis horizontalur myarsafarian monakveTze sworxazovani 

moZraobidan mrudwirul traeqtoriiT moZraobaze gadasvlisas, 

moxvevis gare radiusiT 12 metri. saWis Tvalze mobrunebisaTvis 

modebuli saWiro Zala ar unda aRematebodes 245 niutons 

araumetes 17 metr manZilze saWis gamaZlierebeli meqanizmis 

gareSe sistemisaTvis da 118 niutons _ saWis marTvis 

gamaZlierebeli meqanizmiT sistemaSi 11 metr manZilze. 

avtomobilis mdgradoba ganisazRvreba misi iseTi Tvisebebis 

erTobliobiT, romlebic uzrunvelyofen misi sakurso moZraobis 

SenarCunebas sxvadasxva SemaSfoTebeli Zalebis moqmedebis 

miuxedavad. aseTi SemaSfoTebeli ZiriTadi Zalebia gverdiTi 

Zalebi, romlebic iwveven gverdiT mosrialebas an gverdiT 

gadayiravebas; siCqareebs, romlis drosac mosaxvevSi 

mrudwirulad moZrav avtomobilze moqmedi Zalebi gamoiwveven 

avtomobilis gadayiravebas an gasrialebas, uwodeben kritikul 

siCqareebs gverdiT mosrialebaze Vkr.r an gverdiT gadayiravebaze 

Vkr.u. mosaxvevebSi siCqareebi SezRudulia avtomobilis 

gasrialebis an misi SesaZlo gadayiravebis Tavidan acilebis 

mizniT. siCqareebi SeiZleba SeizRudos aseve sxva mizezebiTac, 

magaliTad, Tu cudi xilvadobis mosaxvevia an moZraobis 

komfortuli pirobebis gaumjobesebis mizniT. 

mosaxvevSi moZraobis siCqareebs irCevs mZRoli, aqedan 

gamomdinare misi mniSvnelobebi SeuZlebelia iyos mkacrad 

identuri. amitom mosaxvevSi moZraobis siCqared miRebulia is 

damyarebuli siCqare, romelsac irCevs mZRoli mosaxvevSi 

Sesvlis dasawyisSi da Semdgom masSi moZraobisas koreqtirebas 

aRar saWiroebs. 
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mosaxvevebSi siCqareebis normirebisas aseve 

gasaTvaliswinebelia gverdiTi Zalebis zemoqmedeba adamianze-

mZRolze. gverdiTi Zalebis mniSvnelobebis sidide 

damokidebulia mosaxvevSi mrudwirulad moZraobis siCqareze, 

aseve moZraobis traeqtoriis simrudeze Kg da mis 

cvalebadobaze, rac wina Tvlebis moxvevis kuTxis cvalebadobiT 

regulirdeba [29][30]: 

,
                          (1.19) 

daumyarebeli reJimiT moxvevis gamokvlevebma da analizma 

[30] aCvenes, rom mimmarTveli Tvlebis moxvevis kuTxis 

cvalebadoba ZiriTadad xdeba sworxazovnad, xolo usafrTxo 

siCqare, rogorc wesi, SeirCeva mosaxvevSi Sesvlamde da misi 

koreqtireba xdeba mosaxvevSi moZraobis pirvel etapebze. 

avtomobilis mosaxvevSi moZraobisas warmoiSveba gverdiTi Zala, 

romelic zemoqmedebs mZRolze. am Zalis mniSvnelobis sidide 

damokidebulia gverdiT aCqarebaze, romelic ganisazRvreba 

avtomobilis moZraobis siCqaris SefardebiT moxvevis radiusTan. 

Tu CavTvliT, rom avtomobili moZraobs mudmivi siCqariT Va, 

maSin gverdiTi aCqareba js SeiZleba ganisazRvros formuliT [31]: 

 

,                 (1.20) 

an 

         ,                        (1.21) 

sadac : Va- mosaxvevSi avtomobilis moZraobis siCqarea, km/sT; 

R-mosaxvevis radiusi, m ; js-moxvevisas avtomobilis gverdiTi 

aCqareba, m/wm2.   

sxvadasxva avtorebis dakvirvebebi da kamokvlevebi 

gviCvenebs, rom gverdiTi aCqareba mosaxevis dasawyisSi izrdeba, 

Sua nawilSi aRwevs maqsimums da Semdeg misi mniSvneloba iwyebs 

klebas. dakvirvebebi gviCvenebs, rom mosaxvevebSi avtomobilebis 
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gverdiTi aCqarebis mniSvnelobebi ar aWarbebs js = 1,2...2 m/wm-2-s. 

amitom, mosaxvevSi avtomobilis moZraobis siCqaris mniSvneloba 

normirebuli unda iyos gverdiTi aCqarebis am mniSvnelobebis 

gaTvaliswinebiT. 

mosaxvevSi dasaSvebi siCqaris gansazRvra aseve SesaZlebelia 

formuliT [31]: 

 

,    km/sT,            (1.22) 

 

sadac, R _ mosaxvevis simrudis radiusia, m; μ _ gverduli Zalis 

koeficientia (μ= 0,15....0,20); ίn _ mosaxvevSi gzis gverduli daxra, 

promilebSi, 0/00.  

zemoT moyvanili formuliT gamoTvlili mosaxvevSi 

dasaSvebi siCqareebis mniSvnelobebi uaxlovdeba gverdiTi 

aCqarebis js = 1,2...2 m/wm-2 mniSvnelobebs, rac miuTiTebs 

gamoTvlebisas am formulis gamoyenebis mizanSewonilobaze. 

mosaxvevSi dasaSvebi siCqaris gansaZRvra gzis 

araxilvadobis gaTvaliswinebiT SesaZlebelia formuliT [30]: 

 

  ,               (1.23) 

 

sadac, φ _aris grZivi CaWidebis koeficienti; ίs _ monakveTis 

grZivi daxra, romelzedac ganlagebulia mrudi fardobiT 

erTeulebSi; S _ xilvadobis manZili;  B _ gzis savali nawilis 

sigane; Kb _ damuxruWebis saeqspluatacio pirobebis koeficienti 

(satvirTo avtomobilisaTvis  Kb = 1,8). 

mosaxvevSi dasaSvebi siCqaris gansazRvra avtomobilis 

gverdiT gasrialebis winaaRmdegobis gaTvaliswinebiT 

SesaZlebelia formuliT [28]: 
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 ,                    (1.24) 

sadac, φs _ gverdiTi CaWidebis koeficientia; R _ moxvevis 

radiusia, m. 

satvirTo avtomobilebis konstruqciisadmi pasiuri 

usafrTxoebis moTxovnebi dareglamentebulia gaeros eek-is #29 

wesiT, romelSic miTiTebulia, rom satvirTo avtomobilebis 

kabinaSi, romelTa sruli wona aRemateba 7 tonas, SenarCuenbuli 

unda iqnes mZRolis sasicocxlo sivrce kabinaze Semdegi 

datvirTvebis moqmedebis Semdegac [22]: 

a) kabinis wina frontaluri mxridan dinamikuri dartyma 

sworkuTxovani masiT E = 44150 jouli energiiT; 

b) kabinis saxuravze statikuri datvirTva swori oTxkuTxa 

masiT, romlis wona avtomobilis sruli wonis naxevars udris, 

magram ar aRemateba 98000 niutons; 

g) statikuri datvirTva kabinis ukana mTel zedapirze 

avtomobilis RerZis gaswvriv oTxkuTxa filiT, romlis masa 

tolia P = 1962 niutoni yovel 1 tona tvirTmzidaobaze. 

garda amisa, satvirTo avtomobilebis pasiuri usafrTxoebis 

asamaRleblad, sagzao-satransporto SemTxvevebisas mZRolis 

dazianebis Sesamsubuqeblad farTod gamoiyeneba yvela 

RonisZiebebi kabinaSi tramvausafrTxo interieris Sesaqmnelad, 

maT Sorisaa usafrTxoebis Rvedebis da baliSebis gamoyeneba. 

rogorc zemoT aRvniSneT, saavtomobilo transportis mier 

Seqmnili problemebidan erT-erTi mniSvnelovania gamonabolqvi 

airebiT garemos gaWuWyianeba. avtomobilis gamonabolqvi mavne 

nivTierebebis raodenobaze did gavlenas axdens misi weviT-

siCqariTi Tvisebebi, konstruqciis srulyofa, gamoyenebuli 

sawvav-sacxebi masalebis saxe da xarisxi, msxvil qalaqebSi da 

datvirTul magistralebze moZraobis organizacia da muSaobis 

reJimebi da a.S.  
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garemos gaWuWyianebaze gansakuTrebul gavlenas axdenen 

didi litraJis da tvirTmzidaobis mqone satvirTo 

avtomobilebi, romlebic aRWurvilni arian dizelis ciklze 

momuSave ZravebiT. 

dizelis Zravebiani avtomobilebis gamonabolqv airebSi 

toqsikuri nivTierebebis Semcvelobis normebi wlebis 

ganmavlobaSi mkacrdeboda da mosalodnelia avtomobilebis 

raodenobis zrdasTan erTad momavalSi ufro gamkacrdes. 

saerTaSoriso standartebiT normirebulia satvirTo 

avtomobilebis mier gamobolqvil airebSi naxSirJangis CO, 

dauJangavi naxSirwylebis CH, azotis Jangis NOx, bolvis da 

myari nawilakebis Semcveloba; atmosferuli haeris gaWuWyianebis 

Semcirebis upirvelesi RonisZiebaa saavtomobilo Zravebis 

konstruqciis srulyofa: sawvavis uSualo Sefrqvevis sistemebze 

gadasvla, gamonabolqvi airebis damatebiTi dawva, forkameruli 

CiraRdnuli anTeba; neitralizatorebis dayeneba gamonabolqvis 

sistemaSi, gamonabolqvi airebis nawilis recirkulacia haeris 

SemSveb sistemaSi, narevwarmoqmnis da wvis procesis srulyofiT 

orkameriani (buqobrivi da winakamerebi) wvis kameris gamoyeneba 

da a.S.  

dizelis ZravebSi bolvadobis Sesamcireblad sul ufro 

farTod gamoiyeneba dizelis sawvavebSi antibolvis (bariumis, 

marganecis, amiakis) misarTebi, gamonabolqvis gawmendis 

oTxsafexuriani sistema, eleqtronuli marTvis saSualebiT sul 

ufro ixveweba sawvavis yvela reJimebze Sefrqvevis maxasiaTebeli. 

cxrilSi 1.11. mocemulia satvirTo avtomobilebis gamonabolqv 

airebSi toqsikuri nivTierebis Semcvelobis normebi 

evrostandartebis mixedviT [32]. 

xmauris maxasiaTebeli. avtomobilis pasiuri usafrTxoebis 

da saerTod misi konstruqciuli srulyofis Semfasebeli 

mniSvnelovani kriteriumia xmauris maxasiaTebeli; avtomobilidan 

xmauris warmoSobis mizezia misi agregatebis muSaobasTan da 

moZraobasTan dakavSirebuli vibraciebi. rac metia vibraciebis  
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cxr. 1.8. dizelis Zravebiani sxvadasxva klasis avtomobilebis 
gmonabolqv airebSi toqsikuri nivTierebebis Semcvelobis normebi; CO 

- naxSirJangi, HCH - naxSirwyalbadebi, NOx - azotis Jangeulebi, gr/km.  

 

 

 

sixSire, miT metia xmauris done da sixSire; xmauri iwvevs 

pirvel rigSi adamianis nerviuli sistemis daRlas da moSlas, 

stress; xmauris gamomwvevi vibraciebi aseve uaryofiTad 

moqmedebs adamianis sxvadasvxva organoebze da iwvevs mis saerTo 

fizikur daRlas da Sromis unarianobis daqveiTebas; amitom 

evro 
standarti 

N1 klasi I (<1305kg) 

Euro  

1 

Euro  

2 

Euro 

3 

Euro 

 4 

Euro  

5 

Euro  

6 

weli 1994/95 1998/99 2000/01 2005/06 2009/11 2014/15 

CO 2,72 1,00 0,64 0,50 0,50 0,50 

HC-NOX 0,97 0,70 0,56 0,30 0,23 0,17 

NOX - - 0,50 0,25 0,18 0,08 

my.nawilakebi 
PM 

0,140 0,080 0,050 0,025 0,005 0,005 

evro 
standarti 

N1 klasi II (1305-1760kg) 

Euro  

1 

Euro  

2 

Euro  

3 

Euro  

4 

Euro  

5 

Euro 

 6 

weli 1994/95 1998/99 2001/02 2006/07 2010/12 2015/16 

CO 5,17 1,25 0,80 0,63 0,63 0,63 

HC-NOX 1,40 1,00 0,72 0,39 0,295 0,195 

NOX - - 0,65 0,33 0,235 0,105 

my.nawilakebi 
PM 

0,190 0,120 0,070 0,040 0,005 0,005 

evro  
standarti 

N1 klasi III (>1760kg) 

Euro  

1 

Euro  

2 

Euro  

3 

Euro  

4 

Euro  

5 

Euro  

6 

weli 1994/95 1998/99 2001/02 2006/07 2010/12 2015/16 

CO 6,90 1,50 0,95 0,74 0,74 0,74 

HC-NOX 1,70 1,20 0,86 0,46 0,350 0,215 

NOX - - 0,78 0,39 0,280 0,125 

my.nawilakebi 

PM 

0,250 0,170 0,100 0,060 0,005 0,005 



58 

 

xmauris donis mixedviT iribad Sefasdeba agreTve avtomobilis 

vibromaxasiaTebeli da vibrodatvirTulobis xarisxic. xmauris 

doneze aseve gavlenas axdens avtomobilis xnovaneba, gzis 

safaris saxe, moZraobis reJimi. 

dizelis Zraviani satvirTo avtomobilis xmauris 

ZiriTadi gamomwvevi agregatebia Zravi (85 db), haeris SemSvebi 

sistema (84 db), namwvi airebis gamomSvebi sistema (82 db), 

gagrilebis sistemis ventilatori (82 db), transmisiis agregatebi 

da Tvlis saburavebi (81 db) [33]; moZraobis maRal siCqareebze 

(>80 km/sT) saburavebis xmauris donem SeiZleba gadaaWarbos sxva 

agregatebis xmauris dones. 

cxrilSi 1.12. naCvenebia Tanamedrove satvirTo 

avtomobilebis xmauris dasaSvebi doneebi evrostandartebis 

mixedviT. 

dasaxlebul punqtebTan axlos gamaval magistralur gzebze 

saavtomobilo satransporto nakadebis xmaurisagan mosaxleobis 

dasacavad ageben specialur xmauramrekl kedlebs da nagebobebs. 

 

cxr.1.9. satvirTo avtomobilebis xmaurze dasaSvebi doneebi 
evrostandartebis mixedviT 

 
avtosatransporto 

saSualebis 

kategoria 

simZlavris mixedviT 

avtomobilebis gamoSvebis weli 

1991 wlamde 

xmauris norma, 

db 

1991 wlidan 

xmauris norma, 

db 

01.10.96-dan 

xmauris norma, 

db 

75 kvt-ze naklebi 86 81 77 

75-dan 150 kvt-mde 86 83 79 

150 kvt-ze meti 88 84 80 

 

avtomobilis svlis simdovre. mZRolis fiziologiuri 

mdgomareoba, avtomobilis moZraobis saSualo siCqare da 

mwarmoebluroba, moZraobis usafrTxoeba, tvirTis dauzianeblad 

gadazidva, agregatebis muSaobis xangrZlivoba damokidebulia 

aseve avtomobilis svlis simdovreze; gansakuTrebuli yuradReba 
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unda mieqces mZRolis samuSao adgilis rxevebze avtomobilis 

svlis simdovris gavlenas; saerTaSoriso standarti 

avtomobilis svlis simdovris normebisaTvis warmoadgens ISO 

2631-71 `vibracia gadacemuli adamianis sxeulze. saxelmZRvanelo 

adamianze zemoqmedebis Sesafaseblad~ [33][34]. 

gamavlobis maCveneblebi. satvirTo gadazidvebisaTvis 

avtomobilebis SerCevisas yuradReba unda mivaqcioT gamavlobis 

maCveneblebs. ganasxvaveben profilur da sayrden gamavlobis 

maCveneblebs; profiluri gamavloba axasiaTebs avtomobilis 

unars gadalaxos gzis uswormasworobebi, winaRobebi da 

Caeweros gzis savali nawilis siganeSi. sayrdeni gamavloba 

axasiaTebs avtomobilis unars imoZraos gruntiani, sveli, 

Tovliani, moyinuli da sriala gzis safarze. 

profiluri gamavlobis Semfasebeli parametrebia: 

avtomobilis qveda kidura wertilis daSoreba savali nawilidan; 

wina da ukana kiduli; wina da ukana kidulebis kuTxeebi; 

gamavlobis grZivi radiusi; gadalaxuli aRmarTis maqsimaluri 

kuTxe; gadalaxuli mrudi borcvis maqsimaluri kuTxe.  

sayrdeni gamavlobis Semfasebeli parametrebia: Casabmeli 

wona; Casabmeli wonis koeficienti; Tvlebis gzaze kuTri 

dawnevis sidide. yvela am maCveneblebis sidideebi normirebulia 

standartebiT da mocemulia avtomobilis (avtomatareblis) 

teqnikur daxasiaTebaSi. 

ergonomikuli maCveneblebi. avtomobilis moxmarebis 

moxerxebulobis konstruqciul Taviseburebebs asaxavs 

ergonomikuli maCveneblebi, romlebic iyofa higienur, 

antropologiur, fiziologiur da fsiqologiur maCveneblebad. 

higienuri maCveneblis parametrebia kabinis Siga xmauris 

done (ar unda aRematebodes satvirTo avtomobilebSi 85 db-s `a~ 

SkaliT), mZRolis samuSao adgilis vibrodatvirTuloba 

(rxevebis sixSire ar unda aRematebodes 22,4 hercs) da 

mikroklimati (sufTa haeri da yvelaze misaRebi temperaturaa 18-

24 C
0). 
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antroplogiuri maCveneblebi axasiaTebs mZRolis samuSao 

adgilis fiziologiurad racionalur pozas, roca moxerxebulia 

avtomobilis marTvis organoebiT manipulireba; mZRolis sxeuli 

iseT mdebareobaSia, rom misi wona Tanabradaa ganawilebuli 

sayrden zedapirebze da Tan sxeulis calkeul nawilebs ukavia 

funqcionalurad mSvidi, dasvenebuli mdgomareoba. 

fiziologiuri maCveneblebi gansazRvravs mZRolis mier 

avtomobilis marTvis organoebis moqmedebaSi moyvanisaTvis 

saWiro Zalebs. imisaTvis, rom mZRolis mier daxarjuli energia 

iyos minimaluri, am Zalebis mniSvnelobebi normirebulia 

standartebiT da satvirTo avtomobilebSi samuxruWe 

saterfulze moqmedi Zala ar unda aRematebodes 200...300 n-s; 

saWis Tvalze moqmedi Zala _ 120 n-s; sawvavis miwodebis 

saterfulze  _ 145 n-s [22]. 

fsiqologiur maCveneblebs miekuTvneba avtomobilis da misi 

agregatebis muSaobis Sesaxeb kabinis Siga vizualuri da garSemo 

xedvis mainformirebeli mowyobilobebi, romlebic awvdian 

informacias mZRols sagzao moZraobis aRqmisa da sagzao 

pirobebis sworad SefasebisaTvis; fsiqologiur maCvenebels 

miekuTvneba agreTve xmovani sainformacio saSualebac da 

sasignalo ganaTebis maCveneblebic, romlebic miuTiTeben 

avtomobilis moZraobis reJimis Secvlas. yvela am maCveneblebs 

waeyeneba moTxovna, rom isini unda iZleodnen srulyofil da 

mZRolis mier swrafad aRqmad informacias. 

 

1.4. saqarTvelos avtosatransporto sistemis struqtura da 

gadazidvebis ZiriTadi maCveneblebi 

satransporto sistema moicavs mimosvlis satransporto 

saSualebebs da gzebs, sxvadasxva tipis teqnikur obieqtebsa da 

mowyobiloba-nagebobebs, organizaciisa da marTvis struqturebs 

[35]. saqarTvelos avtosatransporto sistemis zogadi sqema 

naCvenebia nax.1.6-ze.    satransporto saSualebebis erToblioba 

qmnis daniSnulebis mixedviT momuSave moZrav Semadgenlobas; 
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mimosvlis gzebi mowyobilia specialurad miznobrivad ama Tu im 

tipis satransporto saSualebebis gadaadgilebisaTvis. 

teqnikuri obieqtebi da mowyobiloba-nagebobebi Seicavs 

satransporto saSualebebis teqnikuri momsaxurebisa da 

remontis punqtebs, centrebs da sawarmoebs; sawyobebs da 

terminalebs, datvirTva-gadmotvirTvis punqtebs; satvirTo 

sadgurebs; kavSirgabmulobis da sayofacxovrebo momsaxurebis 

komunikaciebs; tvirTis gadazidvis procesebis organizaciis 

marTvis da regulirebis obieqtebs.  

satransporto procesis SesrulebisaTvis aucilebelia 

mosamzadebeli da damxmare samuSaoebis Sesruleba, romelTagan 

yvelaze Sromatevadia satransporto-saeqspedicio da datvirTva-

gadmotvirTvis operaciebi. satransporto-saeqspedicio 

operaciebs miekuTvneba tvirTis miReba, dafasoeba, markireba da 

gacema; saWiroebis SemTxvevaSi maTi moklevadiani Senaxva, 

sabuTebis gaformeba, tvirTis mitana adresatamde. 

   nax.1.7. saqarTvelos avtosatransporto sistemis sqema 

 

saqarTvelos avtosatransporto sistema 

satransporto 

saSualebebi 

tvirTebi 

sawyobebSi, 

terminalebSi 

da sxva. 

teqnikuri 

momsaxurebis 

da remontis 

obieqtebi 

saavtomobilo 

gzebi 

marTvis 

organoebi 

avto-

satrans-

porto 

moZravi 

Semad- 

genloba 

datvirTva-

gadmotvirTvis 

punqtebi 

mravaljeradi 

gamoyenebis 

satvirTo 

tarebi da 

saSualebebi 

xelovnuri 

nagebobebi 

kavSirgabmulobis 

obieqtebi 

maCvenebeli da 

sasignalo 

saSualebebi 

saavto-

mobilo 

trans-

porti 

klien-

turis 
Suamavlebis 

(agentebis) 



62 

 

datvirTva-gadmotvirTvis operaciebze tvirTzidvis saerTo 

xangrZlivobidan ixarjeba sakmaod didi dro. sanam tvirTi 

mimwodeblidan miitaneba mimRebamde, SeiZleba ramodenimejer 

gadaitvirTos erTi transportidan meoreze; amasTanave am dros 

satransporto saSualeba ar moZraobs da ar asrulebs 

satransporto samuSaos, amitom datvirTva-gadmotvirTvis 

operaciebis dro unda iyos SeZlebisdagvarad minimaluri. 

tvirTebis gadazidva SeiZleba ganxorcieldes erTi saxeobis 

an ramdenime saxeobis transportiT; amasTanave gadazidvebSi 

SeiZleba monawileobdes erTi an ramdenime satransporto 

subieqti. iseT gadazidvebs, rodesac tvirTi gadaizideba 

erTidaigive satransporto sabuTebiT da tariT sxvadasxva 

saxeobis satransporto saSualebis gamoyenebiT, kombinirebul 

gadazidvebs uwodeben; kombinirebuli gadazidvebisas sxvadasxva 

satransporto saSualebebze gadaitvirTeba tara-konteineri. 

bolo periodSi sakmao gavrceleba hpova kontreilerulma 

gadazidvebma, roca sxvadasxva saxeobis satransporto 

saSualebebze gadaitvirTeba mTlianad datvirTuli 

satransporto saSualeba an misi misabmeli. 

daniSnulebis mixedviT ganasxvaveben Siagasawarmoo, 

saqalaqo, saraiono, sagareubno, saqalaqTaSoriso 

(saraionoTaSoriso), magistralur da saerTaSoriso gadazidvebs; 

TiToeuli saxeobis transporti gadazidvebs asrulebs 

sawyis da bolo punqtebs Soris mowyobil specialur 

gzasavalze anu marSrutebze. marSrutebis erToblioba qmnis 

saraiono, saqalaqo, sagareubno, saqalaqTaSoriso, magistralur 

da saerTaSoriso satransporto qsels. 

saqarTvelos satransporto sistema warmoadgens 

saavtomobilo gadazidvebis da sarkinigzo sawarmoebis, 

saavtomobilo gzebis da sarkinigzo liandagebis, satvirTo 

sadgurebis (terminalebis), teqnikuri momsaxurebis obieqtebis, 

saaviacio gadazidvebis sawarmoebis, aeroportebis da garaJebis, 
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saremonto sawarmoebis da maTi funqcionirebisTvis saWiro 

obieqtebis, marTvisa da regulirebis organoebis erTobliobas. 

satransporto sistemis efeqtiani muSaobisaTvis 

aucilebelia dainergos sxvadasxva saxeobis transportis 

erToblivi gamoyenebis racionaluri xerxebi tvirTebis 

gadazidvebSi; am mxriv mniSvnelovania Sereuli da Sualedi 

gadatvirTvebis gareSe (gadazidvebi `karidan-karamde~) 

gadazidvebis meTodebis farTod danergva. 

satvirTo gadazidvebi calkeuli saxeobis tvirTebs Soris 

unda gadanawildes ara marto gadazidvebis siSoris, aramed 

tvirTis saxeobis mixedviT; ase magaliTad, avtomobilebiT 

mizanSewonilia tvirTis gadazidva Sors manZilebzec ki, Tu maTi 

gadazidvis Seyovneba miayenebs mniSvnelovan zarals sawarmoebs 

an mosaxleobas. 

satransporto sistemebis muSaobis ganviTarebis ZiriTad 

mimarTulebad SeiZleba CaiTvalos gadazidvebi tvirTebis 

Sualedi gadatvirTvebis gareSe. am meTodiT tvirTebi 

gadaadgildeba minimaluri SeferxebebiT da dazianebiT pirdapir 

adresatamde; aseTi gadazidvebisaTvis gamoiyeneba kontreilerebi- 

naxevradmisabmeli konteinerebi. 

kontreilerul da konteinerul gadzidvebSi mniSvnelovania 

sxvadaxva saxeobis transportis tipozomebis, datvirTvebis da 

gabarituli zomebis unifikacia. aseTi gadazidvebi saSualebas 

iZleva gamoyenebuli iqnes aseve maRalefeqturi datvirTva-

gadmotvirTvis meqanizebuli sistemebi. 

saqarTvelos saavtomobilo sistemaSi saavtomobilo 

transportis roli umniSvnelovanesia, ramdenadac satvirTo 

gadazidvebis 60%-ze meti masze modis [36]. daregistrirebuli 

satvirTo avtomobilebidan nawilobriv an srulad dasaqmebulia 

45-50%; danarCeni satvirTo avtomobilebi an gamoiyeneba 

adgilobrivi (50km radiusiT dgomis adgilidan) 

gadazidvebisaTvis sezonurad, an umoqmedodaa – teqnikuri 

uwesivrobis gamo. satvirTo saavtomobilo parkis ZiriTadi 



64 

 

nawili (60-70%) mcire da saSualo tvirTmzidaobisaa da sabWoTa 

warmoebisaa. bolo wlebSi SeimCneva saqarTveloSi mZime 

tvirTmzidaobis satvirTo saavtomobilo transportis 

raodenobis zrda. Tanamedrove avtosatransporto saSualebiT 

satvirTo saavtomobilo parkis ganaxlebis dabali done 

ganpirobebulia imiT, rom saqarTveloSi sabazro ekonomikis 

damkvidrebiT moxda samrewvelo warmoebis da transportis 

dezintegracia da sruli privatizacia, rasac Tavis mxriv mohyva 

sawarmoo subieqtebis arsebuli urTierTobebis Zireuli 

cvlilebebi. satransporto bazari gardaiqmna umetesad wvrili 

kapitalis mqone damoukidebeli organizaciebis – gadamzidavebis 

da Suamavlebis (agentebis, brokerebis) erTobliobad. dReisaTvis 

Cvens qveyanaSi tvirTebis gadazidvis 99% xorcieldeba kerZo 

mewarmeebis mier, romelTa daaxloebiT 80% individualuri 

mewarmis saxiTaa warmodgenili da mxolod 10...15%-ia wvrili an 

saSualo donis organizebuli satransporto sawarmo. naxazze 1.7. 

warmodgenilia saqarTveloSi saavtomobilo transportiT 

gadazidvebiT dakavebuli mewarmeTa ganawileba satransporto 

saSualebebis raodenobis mixedviT. rogorc vxedavT am 

ganawilebidan, gadamzidavebis absoluturi umetesoba erTeuli 

satransporto saSualebebis mflobeli individualuri mewarmea. 

aseTi dezintegraciis mizezi unda veZeboT saavtomobilo 

satransporto gadazidvebis bazris daqsaqsulobasa da dabali 

donis organizebulobaSi. amasTanave aucilebelia sagadasaxado 

da samewarmeo kanonebis srulyofa iseTi mimarTulebiT, rom 

stimuli mieces saavtomobilo transportiT gadamzidavTa 

gamsxvilebas racionalur donemde, rac xels Seuwyobs pirvel 

rigSi parkis ganaxlebas da gadazidvebis efeqturad warmarTvas. 

gaumjobesdeba momsaxurebis pirobebi; amaRldeba ekologiuri da 

moZraobis usafrTxoebis done. bolo wlebSi SeimCneva 

saavtomobilo transportze satvirTo gadazidvebis mateba, Tumca 

matebis tempi araa sagrZnobi. aRniSnulis sapirispirod SeimCneva 

tarifebis sagrZnobi mateba satvirTo gadazidvebze, Tumca 
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momsaxurebis xarisxi ar gaumjobesebula. tarifebis zrda 

gamowvulia pirvel  rigSi  saavtomobilo 

 
nax.1.8. saqarTveloSi saavtomobilo gadazidvebiT dakavebul mewarmeTa 
ganawileba satransporto saSualebebis raodenobis mixedviT  

 

parkis araracionaluri struqturiT da xandazmulobiT, rac 

zrdis mis Senaxvaze danaxarjebs, da meores mxriv 

saeqspluatacio masalebze fasebis zrdiT. sakmaod maRalia 

tarifebis zrdaSi wvrili mewarmeobis pirobebSi gadazidvebis 

organizaciul mxareze gazrdili danaxarjebis gavlenac. 

saqarTveloSi satvirTo gadazidvebiT yoveldRiurad 

dasaqmebulia sxvadasxva TvirTmzidaobis 10 _÷12 aTasamde 

avtosatransporto saSualeba; dasaqmebuli satvirTo 

avtomobilebis 55%-ze meti didi tvirTmzidaobisaa (5 tonaze 

meti), 25-28% saSualo tvirTmzidaobis (2-5 tonamde), xolo 18-20% 

mcire (1-2 tonamde) da gansakuTrebiT mcire (1 tonamde) 

tvirTmzidaobis [37][38]. 

qveynis SigniT avtotransportiT gadaziduli tvirTebis 

moculobis 40%-ze meti modis samSeneblo masalebze (ixileT 
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nax.1.8); 20-25% _ navTobproduqtebze; daaxloebiT 30% _ sasoflo 

sameurneo daniSnulebis da kvebis produqtebsze; danarCeni _ 

sxvadasxva sayofacxovrebo da komunaluri daniSnulebis 

tvirTebze [38]. 

 

 

 

 

 

 

 

 

 

 

 

                               tvirTebis saxeobebi 

nax.1.9. gadazidvebis moculobebis ganwileba tvirTebis saxeobebis 
mixedviT: 1_ samSeneblo tvirTebi; 2_sasoflo sameurneo da kvebis 
produqtebi; 3_  navTobproduqtebi; 4_sxvadasxva sayofacxovrebo da 
komunaluri tvirTebi. 

 

saqarTveloSi dReisaTvis registrirebuli satvirTo parkis 

moZravi Semadgenlobis didi nawili nakleb datvirTulia an ar 

funqcionirebs; amJamad xorcieldeba sazRvao portebidan 

konteinerebis, navTobproduqtebis, kvebis produqtebis, 

samrewvelo daniSnulebis tvirTebis, saSenmasalebis, soflis 

meurneobis produqtebis da sxvadasxva saxis SekveTebiT 

tvirTebis gadazidvebi. qveynis Sida saavtomobilo satvirTo 

gadazidvebis ganviTarebisa  da parkis moZravi Semadgenlobis 

srulyofisaTvis pirvel rigSi aucilebelia qveynis masStabiT 

tvirTnakadebis warmoqmnis Seswavla, kerZod tvirTebis 
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saxeobaTa, tvirTzidvis moculobebis, yoveldRiurad 

dasaqmebuli avtomobilebis gansazRvra das xv. 

magistraluri tvirTzidvis ZiriTadi epicentrebia: foTi ⇄ 

Tbilisi; baTumi ⇄ Tbilisi; samcxe-javaxeTis regioni ⇄ 

Tbilisi; kaxeTis regioni ⇄ Tbilisi. 

SeiZleba davaskvnaT, rom saqarTveloSi saavtomobilo 

satvirTo gadazidvebis ZiriTadi nawili sruldeba Tbilisis 

gavliT.  

aRniSnulis gaTvaliswinebiT, saqarTvelos saavtomobilo 

satransporto sistemis da satransporto saSualebaTa 

maRalefeqtiani muSaobisaTvis erT-erTi umniSvnelovanesi 

pirobaa avtomobilebis teqnikuri maCveneblebis SerCeva qveynis 

saeqspluatacio pirobebTan maTi maqsimalurad adaptirebis 

mizniT da gadazidvebis procesis Sesrulebis dros maTi srulad 

realizeba.  
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II. kvlevis Sedegebi da maTi gansja 

 

2. saqarTvelos pirobebSi satvirTo avtomobilebis 

efeqtianobis amaRlebis SesaZleblobis gamokvleva maTi 

teqnikuri parametrebis racionaluri sidideebis SerCeviT 

 

2.1. saavtomobilo satvirTo gadazidvebisas ass-s efeqtianobaze 

moqmedi ZiriTadi faqtorebis da maTi maCveneblebis dadgena 

satransporto sawarmoo procesis Taviseburebas Seadgens is, 

rom es procesi da produqciis miReba mimdinareobs 

erTdroulad, Tanxvedrilad droSi da sivrceSi. transportiT 

tvirTis gadazidva satransporto procesicaa da am procesis 

produqtic. 

satransporto procesi iwyeba gadasazidi tvirTis saxeobis, 

moZraobis da gadazidvis pirobebis mixedviT avtomobilis tipis 

gansazRvriT. ukanasknelis maRali efeqtianobis 

uzrunvelsayofad, aucilebelia saeqspluatacio pirobebis 

gaTvaliswineba, maT Soris satransporto pirobebi: 

 _ calobrivi dasadebi tvirTebis gadasazidad gamoiyeneba 

bortebiani Zaris mqone avtomobilebi; fxvieri an dasayreli 

tvirTebis gadasazidad umjobesia SevirCioT TviTmcleli 

avtomobilis tipi. 

_ Txevadi da amtverebadi tvirTebis gadasazidad gamoiyeneba 

avtomobil-cisternebi; cisternebi mzaddeba naxSirbadovani an 

uJangavi foladis an aluminis furclebisagan. cisternis Siga 

sivrce dayofilia tixrebiT hidrodartymebis Sesamcireblad. 

cisternebiT umetesad gadaizideba Txevadi sawvav-sacxebi 

masalebi, Txevadi kvebis produqtebi da sxva. kvebis produqtebis 

gadasazidi cisternebi zogjer Signidan emalirebulia da 

garedan SeRebilia naTeli feris saRebaviT mzis sxivebis 

asareklad; saWiroebis SemTxvevaSi cisternebs SeiZleba gaaCndeT 

gamagrilebeli da gamTbobi perangi. 
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_ SekumSuli da Txevadi gazis balonebis gadasazidad 

gamoiyeneba specialuri balonebis Casadebi nakveTurebis mqone 

Zariani avtomobilebi; 

_ kvebis produqtebis, samedicino wamlebis da saSualebebis, 

sayofacxovrebo samrewvelo saqonlis gadasazidad unda 

SevirCioT avtomobil-furgonebi an misabmel-furgonebi, romelTa 

SigniT ganTavsebulia specialuri mowyobiloba tvirTis 

Casalageblad da temperaturuli reJimis dasacavad. avtomobil-

furgonebi aris universaluri da specialuri. 

_ aragabarituli da didwoniani tvirTebis gadasazidad 

gamoiyeneba specialuri misabmeliani avtomobilebi. 

yvela SemTxvevaSi avtomobilis SerCevisas gaTvaliswinebuli 

unda iqnas tvirTis saxeobis zemoqmedebis saSiSroeba adamianis 

janmrTelobaze da garemoze da Sesabamisi tipis avtomobilis 

SercCvasTan erTad daculi unda iqnas tvirTis gadazidvis 

usafrTxoebis moTxovnebi. universaluri, specialuri da 

specializirebuli avtosatransporto saSualebebis tipebi da 

teqnikuri monacemebi mocemulia cnobarebSi [20][24][26].  

_ gansakuTrebiT mcire zomebis da wonis tvirTebis, iseTi 

rogoricaa magaliTad, fosta, gadasazidad gamoiyeneba msubuqi 

avtomobilis Sasis bazaze damzadebuli gansakuTrebiT mcire 

tvirTmzidaobis (1 tonamde) avtomobilebi. 

_ sameurneo, savaWro, sayofacxovrebo mcire partiebis 

tvirTbrunvis gadazidvebi umjobesia ganvaxorcieloT mcire 

tvirTmzidaobis (1-2 tonamde) avtomobilebiT. 

_ samrewvelo sawarmoebis msxvili partiebis tvirTebis, 

aseve nedleulis, sawvavis, samSeneblo masalebis, sasoflo-

sameurneo produqciis, sayofacxovrebo moxmarebis sagnebis 

masiuri gadazidvebisaTvis gamoiyeneba saSualo (2-5 tona) da 

didi (5 tonaze zemoT gzaze dasaSveb wonamde) tvirTmzidaobis 

avtomobilebi. didi moculobis tvirTebis da xangrZlivi 

periodiT gadazidvebisaTvis unda gamoviyenoT specializirebuli 

avtomobilebi. 
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_ tvirTiani konteinerebis gadasazidad efeqturad 

gamoiyeneba specialuri konteinermzidi avtomobil-gamwe an 

avtomatarebeli. 

_ msxvil samSeneblo obieqtebze da sasargeblo wiaRiseulis 

mopovebisas madanis karieridan gamosazidad ugzoobis pirobebSi 

gamoiyeneba gansakuTrebiT didi tvirTmzidaobis (araSezRuduli 

sagzao pirobebiT) avtomobilebi. 

moZraobis sagzao pirobebis mixedviT avtomobilis sruli 

wona unda Seesabamebodes gzis da masze arsebuli xidebis 

dasaSveb datvirTvebs. dasaSvebi datvirTvebi naCvenebia TviT 

xidebze da mocemulia samarSruto rukaze. asfaltbetoniani 

gzisaTvis avtomobilis RerZze mosuli datvirTva ar unda 

aRematebodes 10 tonas [27]; 

sagzao pirobebis mixedviT avtomobilis SerCevisas unda 

gaviTvaliswinoT iseTi Tvisebebi, rogoricaa dinamikuri 

Tvisebebi, gamavloba, svlis simdovre, manevruloba, 

tvirTmzidaobis gamoyenebis SesaZlebloba, avtomobilis 

gabarituli zomebi da Semadgenloba (misabmeli, avtomatarebeli 

da a.S.). 

moZravi Semadgenlobis saeqspluatacio Tvisebebis 

SerCevisas, aseve didi yuradReba eqceva klimatur pirobebs. 

cxel klimatur zonaSi saWiroa mZRolis samuSao kabinis 

gagrileba, civSi – gaTboba, saerTod mZRolis kabina unda 

qmnides komfortul pirobebs. Sors manZilebze gadazidvebis 

Sesrulebisas mZRols unda hqondes daZinebis saSualeba. tvirTis 

dasacavad wvimis, Tovlis, qaris, mtvris, mzisagan gamoiyeneba 

specialuri gadasafareblebi da Zaris aRWurvilobani. 

avtomobilebi arWurvili unda iqnes yinvian, Tovlian da 

qarbuqian amindSi usafrTxo moZraobisaTvis saWiro 

mowyobilobebiT. 

tvriTis transportirebisas ass asrulebs satransporto 

samuSaos, romelic tolia tonebSi gamosaxuli gadaziduli 

tvirTis raodenobis namravlisa gadazidvis manZilze [8]: 
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,       t.km,                    (2.1) 

sadac: P – Sesrulebuli samuSaoa, t.km; Q – gadaziduli tvirTis 

raodenoba, t; lg – tvirTis gadazidvis manZili, km. 

magram gansazRvruli satransporto samuSao  P mxolod 

nawilia satransporto procesis ciklisa. ukanaskneli ki 

moicavsmraval faqtors, romelic qvemoTaa warmodgenili. P 

satransporto procesis cikli moicavs dasrulebuli 

operaciebis erTobliobas, romlebic saWiroa Sesruldes 

tvirTis gadasazidad erTi punqtidan meoremde. satransporto 

procesis ciklis Sesrulebis, anu gzobis dro tst moicavs: 

tvirTis avtomobilze datvirTvis tb, gadazidvis – tvriTiT 

moZraobis tfg, gadmotvirTvis te da ass-s datvirTvaze miwodebis 

(utvirTod moZraobis) tl droebs. satvirTo satransporto 

procesis ciklis-gzobis dro iqneba [29]: 

 , sT,                    (2.2) 

  

sadac: tb _ datvirTvis; tfg _ tvirTiT moZraobis; te _ 

gadmotvirTvis;    tl _ utvirTod moZraobis droebia, sT. 

Tu cnobilia gzobis saerTo garbeni lst = lsg + ll, gzobis 

saSualo siCqare Vsg (teqnikuri siCqare) da datvirTva-

gadmotvirTvis dro tb-e = tb + te, maSin gzobis dro SeiZleba 

gamovTvaloT formuliT:  

                      ,    sT  ,               (2.3) 

Tu avtomobilma Seasrula Zst raodenobis gzoba mudmivi 

faqtiuri qf datvirTviT lsg manZilze, maSin mis mier gadaziduli 

tvirTis raodenoba toli iqneba: 

 

   , tona  ,                  (2.4) 
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Sesrulebuli samuSao (2.1 da (2.4)-s gaTvaliswinebiT iqneba: 

                ,  t.km.,                  (2.5) 

 

cvalebadi qf datvirTvis SemTxvevaSi: 

,                                                       (2.6) 

da 

            ,  t.km.,                  (2.7) 

 

Tu tvirTiani gzobis manZilebi sxvadasxvaa, maSin 

gamoiTvleba saSualo tvirTiani gzobis manZili gamoiTvleba 

formuliT: 

     ,      m                            (2.8) 

rogorc cnobilia tvirTmzidaobis gamoyenebis koeficienti 

axasiaTebs ass datvirTvis xarisxs. tvirTmzidaobis statikuri 

gamoyenebis koeficienti γs tolia ass mier erT gzobaze 

faqtiurad gadaziduli tvirTis wonis qf Sefardebas mis 

nominalur q tvirTmzidaobasTan [8][29]: 

 ,                        (2.9) 

tvirTmzidaobis dinamikuri gamoyenebis koeficienti γd ki 

ganisazRvreba formuliT: 

 ,                       (2.10) 
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sadac: qf – erT gzobaze faqtiurad gadaziduli tvirTis wonaa, 

t; q – nominaluri tvirTmzidaoba, t; lsg – tvirTiT garbeni, km. 

garbenis gamoyenebis koeficienti gansazRvravs ass-s 

gamoyenebis xarisxs satransporto procesSi da igi gamoiTvleba 

ass tvirTiT garbenis manZilis Lsg SefardebiT mTlian garbenTan 

Lw: 

 ,                          (2.11) 

an 

 ,                        (2.12) 

gzobebis Zst raodenobisaTvis: 

 ,                     (2.13) 

sawvavis sagzao xarji izomeba 100km ganvlil manZilze 

daxarjuli sawvavis raodenobiT litrebSi da gamoiTvleba 

formuliT: 

 

 ,   l/100km                (2.14) 

sadac: st _ avtomobilis sawvavis saaTuri xarjia, litri/sT; Va 

_ avtomobilis siCqare, km/sT. 

satransporto procesis organizaciis srulyofis maCvenebel 

pirvelad parametrs warmoadgens tvirTzidvis saeqspluatacio 

(komerciuli) Vex siCqare, romelic iTvaliswinebs tvirTzidvis 

organizebis xangZlivobas da avtomobilis gaCerebas Sualed da 

bolo punqtebSi. dakvirvebebma gvaCvena, rom saqarTveloSi 

saeqspluatacio siCqare aris 25-27 km/sT-s farglebSi, rac 
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efeqturobis TvalsazrisiT saSualoze (30...35, km/sT) dabali 

maCvenebelia [37][38]. 

satvirTo gadazidvebisas ass-s gamoyenebis xarisxis Sefaseba 

xdeba wliuri mwarmoeblurobiT, romelic SeiZleba gamoiTvalos 

Semdegi formuliT [39]: 

   , t. km/l,        (2.15) 

sadac: Wr _ wliuri mwarmoeblurobaa t.km; mt _ nominaluri 

tvirTmzidaoba, t;  _ tvirTmzidaobis gamoyenebis koeficienti; l 

_ gzobis saerTo manZili tvirTis gareSe garbenis CaTvliT, km;  

_ garbenis gamoyenebis koeficienti; Vt _ saSualo teqnikuri 

siCqare, km/sT; Ta _ avtomobilis muSaobis dro, sT; α _ 

avtomobilis gamoyenebis koeficienti; Tb-e _ datvirTva-

gantvirTvis dro erT gzobaze sabuTebis gaformebaze 

daxarjuli drois CaTvliT.  

rogorc 2.15 formulidan Cans, avtomobilis mwarmoebloba 

izrdeba misi moZraobis siCqaris proporciulad. Tavis mxriv, 

ass-s siCqaris zrda dakavSirebulia misi sawvavis sagzao xarjis 

(Qs, l/km) zrdasTan. amitom ass-s weviT_siCqariTi Tvisebebis 

teqnikuri maCveneblebis mis efeqtianobaze gavlenis Sefaseba 

unda movaxdinoT sawvavis sagzao xarjis erTeulze, Qs l/km,  

mosuli   satvirTo gadazidvebisas ass-s mier drois erTeulSi 

(1 sT-Si) Sesrulebuli samuSaos _ kuTri mwarmoeblurobis _ 

mixedviT. amasTanave Tu gaviTvaaliswinebT, rom ass_s moZraobis 

procesSi sawvavi ixarjeba misi mTliani wonis (masSi Sedis 

gadasazidi tvirTis wonac) gadaadgilebaze, ass-s efeqtianobis 

SefasebisaTvis Cvens mier SemoTavzebul kompleqsur parametris, 

kuTri mwarmoeblobis formulas eqneba Semdegi saxe: 

 

,   t.km/l ,               (2.17) 
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sadac: - aris avtomobilis sruli wona, t; γ _ tvirTmzidaobis 

gamoyenebis koeficienti; l _tvirTiani gzobis manZili, km; β _ 

garbenis gamoyenebis koeficienti; Vt _ moZraobis saSualo 

teqnikuri siCqare, km/sT; Tb-e _ datvirTva-gadmotvirTvis dro, sT; 

 _ sawvavis sagzao xarji, l/km. 

ass-s kuTri mwarmoeblurobis gamosaTvlel (2.17) formulaSi 

Semavali sidideebidan gadazidvis procesSi tvirTis 

transportirebisas moZraobis pirobebis da kuTri simZlavris 

mixedviT cvalebadi sidideebia moZraobis saSualo teqnikuri 

siCqaris Vt  da sawvavis sagzao xarjis  mniSvnelobebi. es 

sidideebi, nominaluri tvirTmzidaobis qn  sididesTan erTad, ass-

s maxasiaTebeli teqnikuri parametrebia da gansazRvraven mis 

weviT-siCqariT Tvisebebs. (2.17) formulaSi Semavali danarCeni 

sidideebi warmoadgenen gadazidvebis organizaciul parametrebs 

da tvirTis transportirebisas praqtikulad ar icvlian 

mniSvnelobebs. Tu zemoT aRniSnuli arsis mixedviT davajgufebT 

(2.17) formulaSi Semaval parametrebs,  maSin ass-s kuTri 

mwarmoeblurobis gamosaTvleli formula SeiZleba 

warmovadginoT Semdegi saxiT: 

 

              =    ,                  (2.18)   

(2.18) formulis pirveli mdgeneli  asaxavs ass-s 

mwarmoeblurobaze ass-steqnikuri maCveneblebis gavlenas 

moZraobis sagzao pirobebisagan damokidebulebiT. xolo meore 

mdgeneli  ki asaxavs mwarmoeblurobaze 

gadazidvebis organizaciuli elementebis srulyofis xarisxis 

gavlenas. aRniSnulis gaTvaliswinebiT sabolood gveqneba: 

            

  t.km/l. ,                 (2.19) 
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sadisertacio naSromSi ZiriTadad gamokvleulia ass-s 

teqnikuri parametrebis, anu weviT-siCqariTi Tvisebebis 

mxasiaTebeli parametrebis moZraobis sagzao pirobebTan 

adaptireba da kuTri simZlavris racionaluri mniSvnelobis 

gansazRvrisas, ass-s kuTri simZlavris gavlena kuTri 

mwarmoeblurobis pirvel  mdgenelze.  

sawvavis sagzo xarji ganisazRvreba formuliT [40]: 

          

   l/100km,                  (2.20) 

sadac, ge _ sawvavis kuTri xarjia, g/kvt.sT; (Tanamedrove 

satvirTo avtomobilebis dizelis Zravas sawvavis kuTri xarjis 

minimaluri mniSvneloba gemin moTavsebulia 190-195 gr/kvt.sT-is 

farglebSi). Pe _ Zravis simZlavre, kvt; Vt _ avtomobilis 

moZraobis siCqare, m/wamSi. 

saavtomobilo satvirTo gadazidvebis efeqtianobis 

Semfasebeli yvela zemoT CamoTvlili kriteriumebSi Semavali 

parametrebidan saeqspluatacio pirobebis mixedviT cvalebadia 

ass-s moZraobis saSualo siCqaris Vt da sawvavis gziuri xarjis 

Qs mniSvnelobebi. amitom saWiroa am parametrebis mniSvnelobebis 

gansazRvra konkretuli saeqspluatacio pirobebis mixedviT. 

 
 

2.2. satvirTo  avtomobilebis efeqtianobis maxasiaTebeli 

parametrebis gansazRvrisaTvis maTi moZraobis kompiuteruli 

modelirebis meTodis damuSaveba 

 

2.2.1 avtomobilis moZraobis saSualo siCqaris Vt da sawvavis 

sagzao xarjis  Qs gansazRvris mtematikuri modelis damuSaveba 

da misi kompiuterze realizebis safuZvlebis gamokvleva 

 

avtomobilis siCqariTi Tvisebebis donis SefasebisaTvis 

gamoiyeneba Sedarebis sakontrolo, analogiebis da statistikuri 
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meTodebi. Cven SemTxvevaSi yuradReba gamaxvilebuli iqna 

statistikur meTodze, romelic emyareba sxvadasxva tipis 

avtomobilebis moZraobis reJimebze dakvirvebas muSaobis realur 

pirobebSi. 

gzebze ass-s moZraobis saSualo siCqaris Vt da sawvavis 

xarjis Qs mniSvnelobebi ganisazRvreba gadazidvebis procesSi 

uSualo gazomvis an analitikuri gaangariSebis meTodebiT. 

gaangariSebis Tanamedrove analitikuri meTodi saSualebas 

iZleva movaxdinoT avtomobilis moZraobis procesis modelireba 

saeqspluatacio pirobebis gaTvaliswinebiT sainJinro 

gaangariSebisaTvis sakmarisi sizustiT. am meTodis upiratesoba 

isaa, rom SegviZlia ganvsazRvroT ass-s gamoyenebis efeqtianobis 

maCvenebelebis sidideebi gadazidvebis dagegmarebis stadiaze 

droisa da materialuri saSualebebis minimaluri danaxarjebiT, 

rac dagvexmareba mocemul saeqspluatacio pirobebSi ass-s 

teqnikuri da weviT-siCqariTi Tvisebebis maxasiaTebeli 

parametrebis iseTi racionaluri sidideebis gansazRvraSi, 

romlebic uzrunvelyofen ass-s gamoyenebis maRal efeqtianobas.  

praqtikaSi gamoiyeneba avtomobilis moZraobis modelirebis 

fizikuri da maTematikuri modelebi. fizikuri modelireba ufro 

metad gamoiyeneba avtomobilis calkeuli agregatebis da 

kvanZebis dagegmarebis da konstruqciuli srulyofis 

procesebSi. avtomobilis muSaobis efeqtianobis Semfasebeli 

parametrebis, kerZod, moZraobis Vt siCqaris da sawvavis sagzao Qs 

xarjis gamoTvlisaTvis ufro gamarTlebulia avtomobilis 

moZraobis procesis matematikuri modelireba kompiuterze.  

satvirTo gadazidvebisas avtomobilis muSaobis reJimebis 

formirebaze da Sesabamisad, misi efeqtianobis ganmsazRvrel 

parametrebze gzis grZivi da ganivi profilis elementebis 

zemoqmedeba mudmivad icvleba da atarebs SemTxveviT xasiaTs. 

saavtomobilo gzebs adgilmdebareobis reliefis mixedviT yofen: 

vake, borcviani da mTiani reliefis gzebad. mocemuli reliefis 

gzebze gzis grZivi da ganivi profilis erTidaigive elementebi  
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nax.2.1. samodelo gzis grZivi qanobebis daxrilobaTa is ganawilebis 

sixSiris histograma a) qanobis sididis mixedviT Fi; b) qanobis sigrZis 
mixedviT Fl; qanobis daxrilobis saSualo matematikuri molodini 

mis=23
0
/00. 

 
 

   

      
 

        

   
  

    
 

  
 

     

 
 

  
 

 
   

 

 

 
nax.2.2. samodelo gzaze mosaxvevebis radiusebis R mniSvnelobebis 

mixedviT ganawilebis histograma FR 
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meordebian garkveuli sixSiriT. dakvirvebebma gviCvena, rom 

mocemuli regionis gzebis an sagzao qselisaTvis SeiZleba 

moiZebnos gzis iseTi monakveTi, romelic Seicavs grZivi da 

ganivi profilis yvela elementebs iseTive maTematikuri 

molodiniT da ganawilebiT, rogorc mTliani gza an sagzao 

qseli. gzis aseT monakveTs uwodeben sagzao qselis maxasiaTebel 

_ samodelo gzas, vinaidan misi grZivi da ganivi profilis 

elementebis parametrebi eqvivalenturia mTliani sagzao qselis 

parametrebis, da iseTive gavlenas axdens ass-s muSaobis 

maCveneblebze, rogorsac mocemuli regionis mTliani sagzao 

qseli. amitom, sadisertacio naSromSi,  saqarTvelos  sagzao 

pirobebis satvirTo  ass-s kuTri simZlavris da misi muSaobis 

efeqtianobis Semfasebeli parametrebis mniSvnelobebze gavlenis 

kvlevaSi gamoviyeneT saqarTvelos magistraluri saavtomobilo 

sagzao qselis samodelo gzis grZivi da ganivi profilis 

elementebis nax.2.1 a) b) da nax. 2.2-ze warmodgenili monacemebi. 

maxasiaTebeli gzis vake reliefis monakveTebze mosaxvevebis 

radiusi R icvleba R=250...1000 m-s zRvrebSi, mosaxvevebs Soris 

daSorebis saSualo manZili LR=5...7 km-s farglebSia, moxvevis 

kuTxe saSualod Seadgens αR=15...170. borcviani reliefis 

gzebisaTvis R=150...250 m; LR = 2..3 km; αR=20...600. mTiani reliefis 

gzebisaTvis R=100...150 m; LR=1...2 km; αR=30...1700.    

       

 

 

avtomobilis gaqanebiT moZraoba 

Cvens mier SemuSavebuli avtomobilis gaqanebis procesis 

maTematikuri modeli dafuZnebulia avtomobilis moZraobis 

diferencialuri gantolebis kompiuteriT amoxsnaze samodelo 

realuri sagzao pirobebis da Zravis gardamaval sadatvirTo 

reJimebze muSaobis gaTvaliswinebiT. 
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avtomobilis moZraobis diferencialuri gantoleba aqvs 

Semdegi saxe [41]: 

                            

    

(2.22) 

sadac: n _ Zravis muxla lilvis brunvis sixSiris mimdinare 

mniSvnelobebia wT-1; Ut _ gadacemaTa kolofis transmisiis 

safexuris gadacemaTa ricxvi; U0 _ mTavari gadacemis gadacemaTa 

ricxvi; r0 _ Tvlebis buqsaobis gareSe gorvis radiusi, m; ηt _ 

transmisiis m.q.k.; M(α,n) _ Zravis muxla lilvis mier 

ganviTarebuli mabruni momentis mimdinare mniSvnelobebi 

sxvadasxva datvirTvebze da brunvis sixSireze, nm; Ga _ sruli 

wona, kg; f  _ Tvlebis gorvis winaaRmdegobis koeficientia; AS _ 

Sublis farTia, m2; CX _ garsedinobis koeficientia; ρ _ haeris 

simkvrivea, kg/m3; δ _ mbrunavi masebis gamTvaliswinebeli 

koeficienti; Vt _ avtomobilis moZraobis saSualo teqnikuri 

siCqare, km/sT. 

imisaTvis, rom miviRoT gaqanebis procesis marTebuli 

maxasiaTeblebi, mizanSewonilia modelirebisas gaviTvliswinoT 

transmisiis m.q.k. _ ηt, gorvis winaaRmdegobis _ f  da gorvis 

radiusis r0 cvalebadoba avtomobilis moZraobis siCqaris da 

Tvlebze miyvanili mabruni momentis mixedviT. 

avtomobilis moZraobis modelirebisas Zravis mabruni 

momentis mniSvnelobebi aiReba misi Zravis efeqturi nawilobrivi 

sadatvirTo maxasiaTeblebidan (nax.2.3) avtomobilis moZraobis 

reJimiT gansazRvruli winaaRmdegobis momentis M(α,n) da brunTa 

sixSiris n mixedviT [40]. 

 

 

 

 



81 

 

 
 
 

 

        

         

         

         
 

        

         
 

        

         

         
 

        

         
 

        

         

         
 

        

         

          

 

nax. 2.3. `maz-6422~ markis avtomobilis dizelis Zravis nawilobrivi 
sadatvirTo maxasiaTeblebi. muxla lilvis brunvis n sixSireze, wT-1: 1 - 
1400; 2 - 2000; 3 - 2600  

 

Zravis mabruni momentis cvalebadoba muxla lilvis brunvis 

sixSirisagan da kuTxuri siCqarisagan damokidebulebiT, Zravis 

muSa sadatvirTo diapazonSi, SeiZleba gaangariSebisaTvis 

sakmarisi sizustiT avRweroT meore xarisxis polinomiT:  

Mn = a1 + a2 n  + a3 n 
2
  ,                                       (2.23) 

sadac: n _ Zravis muxla lilvis brunvis sixSirea, wm-1; a1, a2 a3 _ 

aproqsimaciis koeficientebi; 

a1, a2 da a3 koeficientebi gamoiTvleba Semdegi TanmimdevrobiT: 

Zravis TiToeuli efeqturi nawilibrivi sadatvirTo 

maxasiaTeblidan, kompiuterSi Seiyvaneba matriculi cxrilis 

saxiT mabruni momentis Mn da misi Sesabamisi brunvis sixSiris n 

sam-sami mniSvneloba; amrigad, Zravas yoveli nawilobrivi 

sadatvirTo maxasiaTeblisaTvis vRebulobT sam gantolebian 

sistemas sami a1, a2 da a3 ucnobiT. am sistemebis amoxsniT 

kompiuteri gansazRvravs avtomobilis Zravis sadatvirTo 

maxasiaTeblebis muxla lilvis brunvis sixSiris mixedviT 

180 
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cvalebadobis aproqsimaciis a1,a2 da a3 koeficientebis 

mniSvnelobebs. gaangariSebisas mizanSewonilia matricul 

cxrilSi SevitanoT mniSvnelobebi muxla lilvis brunvis Semdeg 

sixSireebze: n1=(0.5...0.7)nm; n2=nm; n3=(1,2...1,3)nm, sadac nm _ Zravas 

muxla lilvis brunvis sixSirea, romelic Seesabameba mocemul 

sadatvirTo maxasiaTebelze Zravas maqsimaluri mabruni momentis 

mniSvnelobas. 

avtomobilis Teoriidan cnobilia [28], rom misi moZraobisas 

gorvis da haeris winaaRmdegobebis jamur Zalasa da siCqares 

Soris damokidebuleba SeiZleba gamosaxuli iqnes Semdegi 

gantolebiT: 

 ,             (2.24) 

sadac: Pf _ gorvis winaaRmdegobis Zalis mniSvnelobebia 

avtomobilis moZraobis sxvadasxva siCqareebze; 

Pw _ haeris winaaRmdegobis Zalis mniSvnelobebia 

avtomobilis moZraobis sxvadasxva siCqareebze; 

avtomobilis moZraobis siCqaresa da Zravis muxla lilvis  

brunvis sixSires Soris kavSiris formulas aqvs saxe [28]: 

      

  ,           km/sT,         (2.25) 

 

Tu (2.23) da (2.24) gamosaxulebebs CavsvamT (2.22)-Si, avtomobilis 

moZraobis diferencialuri gantoleba miiRebs Semdeg saxes: 

 

(2.26) 

an 

   (2.27) 

 

SemovitanoT aRniSvnebi: 
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ris Semdegac gveqneba: 

,   (2.28) 

sabolood, martivi gardaqmnebis Semdeg miviRebT: 

,           (2.29) 

sadac: 

    

 

gamosaxuleba (2.29) aris arawrfivi diferencialuri 

gantoleba, romlis amosaxsnelad gamoviyeneT eiler-koSis 

srulyofili meTodi [42][43]. am meTodis gaTvaliswinebiT 

modelirebisas kompiuterze amosaxsneli avtomobilis moZraobis 

diferencialuri gantoleba Caiwereba Semdegi saxiT: 

,        (2.30) 

sadac, H _ gantolebis amoxsnis bijia, wm. 

am meTodis sizusteze SemowmebiTma gaangariSebebma gviCvena, 

rom satvirTo avtomobilis moZraobis procesis modelirebisas, 

(2.30) gantolebis cifruli meTodiT amoxsnis biji unda aviRoT 

H=0.5 wami, rac uzrunvelyofs gaangariSebis sakmaris sizustes 

realur sidideebTan mimarTebaSi. gaangariSebis dawyebamde 

kompiuterSi masivebis saxiT, garda avtomobilis konstruqciuli 

da muSaobis reJimebis maxasiaTebeli parametrebisa,HSegvyavs gzis 

grZivi qanobis mniSvnelobebi iS. 

avtomobilebis realur pirobebSi muSaobis reJimebis 

kvleviT davadgineT, rom satvirTo avtomobilebSi gaqanebis 

reJimze drois H bijis ganmavlobaSi, ZravSi swvavis mimwodebeli 
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organo gadaadgildeba sruli svlis 10_12%-iT; 

amitomHavtomobilis moZraobis gantolebis amoxsnisas 

kompiuteri yoveli H bijis (iteraciis) Semdeg gadadis Zravis 

Semdgomi nawilobrivi sadatvirTvo maxasiaTebelze 

gadaadgilebis 10%-iani bijiT; Zravis muSaobis gare 

maxasiaTeblis miRwevis Semdeg, gaqanebis parmetrebis 

mniSvnelobebis gaangariSeba grZeldeba am maxasiaTeblis 

mixedviT; zemoTaRniSnulidan gamomdinare, gaqanebisas 

avtomobilis Zravis muSaobis sadatvirTvo reJimebis 

cvalebadoba kompiuterSi SeiZleba avsaxoT gantolebiT: 

 

 ,  %,                 (2.31) 

 

sadac:  _ Zravis datvirTvaa %-Si;  _ gaqanebis sawyis 

momentSi Zravis datvirTva %-Si, romelic ganisazRvreba 

gaqanebis wina damyarebuli reJimze moZraobis winaaRmdegobis 

daZlevaze daxarjuli simZlavris mniSvnelobis mxedviT. cxadia 

kompiuterze avtomobilis gaqanebis procesis modelirebisas 

daculi unda iqnes piroba: <100%-ze. kompiuterSi Segvyavs 

agreTve (2.22....2.31) gantolebebSi Semavali yvela koeficientebis 

gamosaTvlelad saWiro monacemebi da kompiuteri gaqanebis 

modelirebis procesSi gamoTvlis maT mniSvnelobebs, Seadgens 

(2.23) gantolebas -s mocemuli mniSvnelobisaTvis da gamoTvlis 

jer avtomobilis Zravis muxla lilvis kuTxuri siCqaris ω da 

brunvis sixSireebis ni mimdinare mniSvnelobebs, xolo Semdeg  

moZraobis siCqarisa Vti da ganvlili manZilis Si mimdinare 

mniSvnelobebs drois yovel momdevno H bijze. sabolood am 

qveprogramiT, kompiuteri gamoTvlis mocemul datvirTvaze 

Zravis mabruni momentis  Mαi  mimdinare mniSvnelobebs: 

 

,       (2.32) 
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sadac: a1, a2, a3 _ α%-iT nawilobrivi sadatvirTo reJimze Zravis 

maxasiaTeblis aproqsimaciis koeficientebia. 

n, M da α sidideebis mniSvnelobebiT gnisazRvreba 

nawilobriv sadatvirTo maxasiaTebelze Zravas muSaobis myisa 

wertili. 

gaqanebisas Zravis mier ganviTarebuli simZlavris myisa 

mniSvnelobebi gamoiTvleba formuliT: 

                       kvt,                  (2.33) 

gaqanebis procesSi gadacemaTa kolofSi safexuris yoveli 

gadarTvis Semdeg, avtomobolis moZraobis modelireba (2.30) 

gantolebiT mimdinareobs  gadarTvis Semdgomi safexuris 

Sesabamisi parametrebiT. 

avtomobilis transmisiaSi gadacemaTa safexurebis 

gadarTvis procesis modelirebisas viTvaliswinebT, rom 

mZRolis mier avtomobilis transmisiis gadacemaTa kolofSi 

safexurebis gadarTvaze daxarjuli dro tp, gadabmis quros 

saterfulze zemoqmedebis dawyebis momentidan quros CarTvis 

momentamde, icleba zRvrebSi tp = 2...3 wm. es dro nawildeba erTis 

mxriv gadabmis quros gamorTvis da gadacemaTa gadarTvis 

berketis neitralur mdgomareobaSi gadarTvaze tp1 da meores 

mxriv, siCqareTa berketiT momdevno safexuris da gadabmis quros 

CarTvaze tp2. gamokvlevebiT [25] dadgenilia, rom meqanikur 

gadacemaTa kolofebSi SeiZleba CavTvaloT, rom tp1 = 1 wm da tp2 = 

1...2 wm-s. 

kompiuteruli modelirebisas mniSvnelovani cdomilebebis 

gareSe SeiZleba CavTvaloT, rom gadacemaTa kolofSi gadacemaTa 

safexuris gadarTvis periodSi avtomobili moZraobs mogorviT 

reJimze, romlis amsaxveli gantoleba SeiZleba CavweroT Semdegi 

saxiT: 

  ,                (2.34) 
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sadac,  

 

zemoaRniSnulidan Cans, rom gadacemaTa kolofSi gadacemaTa 

gadarTvis kompiuterze modelirebisas, gaangariSebebi 

Sesruldeba Semdegi logikuri sqemiT: tp1 drois ganmavlobaSi 

gaangariSebebi mimdinareobs (2.30) gantolebis mixedviT muxla 

lilvis brunvis sixSiris nk= nk0 sawyisi mniSvnelobisaTvis. 

amrigad, tp1 drois ganmavlobaSi kompiuteri amoxsnis 

avtomobilis mogorviTi moZraobis gantolebas gadacemaTa 

kolofis pirveladi lilvis brunvis sixSiris da safexuris 

axal safexurze gadarTvis Semdeg moZraobis sawyisi brunvis 

sixSiris Semdeg mniSvnelobaze: 

 ,                      (2.35) 

sadac: nm0 _ axal safexurze gadacemaTa kolofis pirveladi 

lilvis brunvis sixSirea; Um-1 _ gadacemaTa ricxvi wina 

safexurze; Um _ gadacemaTa ricxvi momdevno safexurze; nm _ 

gadacemaTa kolofis pirveladi lilvis brunvis sixSire wina 

safexuris gamorTvis momentSi. 

avtomobilis gadacemaTa kolofSi gadacemaTa safexurebis 

gadarTva  xdeba avtomobilis saukeTeso dinamikurobis miRwevis 

pirobiT. kerZod, maRal safexurebze gadarTva umjobesia Zravas 

muxla lilvis brunvis ne = np sixSireze, xolo dabal 

safexurebze Zravas ne = (nm + np)/2 brunvis sixSireze, sadac np _ 

Zravas maqsimaluri simZlavris Sesabamisi brunvis sixSirea, 

xolo nm _ Zravas maqsimaluri mabruni momentis Sesabamisi 

brunvis sixSire.  

simZlavris mniSvnelobis gansazRvrisaTvis, romelic unda 

ganaviTaros Zravma axal safexurze moZraobisaTvis, vsargeblobT 

Semdegi formuliT [28]: 

 

   ,   (2.36) 
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wm, 

wm-1 

m/wm, 

 

sadac: Vit _ avtomobilis siCqarea mogorvis bolos; Ks _ 

avtomobilis garsedinobis koeficienti; f0 _ Tvlebis gorvis 

winaaRmdegobis koeficienti dabal siCqareebze. 

Zravis muxla lilvze ganviTarebuli mabruni momentis 

mimdinare mniSvnelobebi gamoiTvleba formuliT: 

 ,                                                       (2.37) 

avtomobilis moZraobis siCqaris mimdinare mniSvnelobebi 

gamoiTvleba formuliT: 

 ,                                          (2.38) 

avtomobilis gaqanebis dro TB toli iqneba 2.30 gantolebis 

kompiuterze amoxsnaTa iteraciis jamisa umaRles safexurze 

avtomobilis gaqanebisas maqsimalur siCqaremde Vi = Vimax: 

 
    (2.39) 

 

Zravis muxla lilvis saSualo myisieri brunvis sixSiris 

mniSvneloba bijis t = H SualedSi tolia: 

 

                                                     ,                                         (2.40) 

 

avtomobilis moZraobis saSualo myisi siCqare t = H drois 

SualedSi iqneba: 

                         (2.41) 

avtomobilis mier ganvlili manZili t = H drois SualedSi 

iqneba: 

,                    (2.42) 
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avtomobilis gaqanebis saerTo manZili toli iqneba misi 

mimdinare mniSvnelobebis jamisa: 

            (2.43) 

avtomobilis Zravas mier t = H drois SualedSi 

ganviTarebuli efeqturi simZlavre iqneba: 

                                             (2.44) 

gaqanebis procesSi sawvavis sagzao xarjis gamosaTvlelad 

kompiuterSi Segvyavs matriculi cxrilis saxiT Zravas 

sadatvirTo maxasiaTebeli ge=F(n,Pe) da specialuri qveprogramiT 

gamoiTvleba sadatvirTo maxasiaTeblis aproqsiamciis 

gantolebis G1, G2, G3 koeficientebi da sadatvirTo maxasiaTebeli 

Caiwereba Semdegi gantolebis saxiT: 

 ,                  (2.45) 

 

avtomobilis sawvavis sagzao xarjis mimdinare Qs 

mniSvnelobebi drois t = H SualedSi gamoiTvleba formuliT [44]: 

 

,                       (2.46) 

SevniSnavT, rom avtomobilis gadacemaTa kolofSi 

gadacemaTa safexurebis gadarTTvisas, avtomobilis mogorviT 

reJimze muSaobis periodSi, Zrava muSaobs uqmi svlis 

miaxloebul reJimze da sawvavis Sesabamisi sagzao xarji 

gamoiTvleba Zravas uqmi svlis maxasiaTeblisaTvis. 

gaqanebis procesis maTematikuri modelis realurTan 

adeqvaturobis Semowmebis mizniT `mersedes-benc aqtrosi-1853~ da 

`maz_6422~ markis  avtomobilebis swor horizontalur 

asfalbetonis safarian gzis monakveTze gaqanebis parametrebis 

realurad gazomili mniSvnlobebi Sedarebuli iqna kompiuterze 

gamoTvlebis SedegebTan. avtomobilebis gaqanebis drois gazomva 



89 

 

iwyeba gadacemaTa kolofis pirvel safexurze maqsimaluri 

siCqaris mniSvnelobidan V0=5km/sT siCqareTa safexurebis 

gadarTviT V=80 km/sT-mde siCqaremde. gazomvebis aucilebeli 

raodenobis dadgena moxda maCveneblebis sizustis Sefasebis 

albaTobis TeoriaSi cnobili [42] meTodiT. magaliTisaTvis 

avtomobil `maz 6422~-is gaqanebis drois gazomvis Sedegebi, 

motanili gvaqvs cxrilSi 2.2. 

 

 ,                    (2.47) 

 

saSualo kvadratuli gadaxra: 

                       

,              (2.48) 

 

cxr.2.1. avtomobil `maz 6422~-is 80 km/sT-mde gaqanebis dro 

 

gazomvis 

raod.: n 

1 2 3 4 5 6 7 

t 89 88 93 94 87 96 92 

gadaxra saSualo ariTmetikuli mniSvnelobidan 

gazomvis 

raod.: n 

1 2 3 4 5 6 7 

/m - t/ 1 3 2 3 4 5 1 

gadaxrebis kvadratebi da maTi jami 

gazomvis 

raod.: n 

1 2 3 4 5 6 7 

/m-t/2 1 9 4 9 16 25 1 

 

 

variaciulobis koeficienti 

 

,               (2.49) 

variaciulobis koeficienti ar unda aRematebodes 20%-s [42]. 
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saSualo kvadaratuli cdomileba: 

                                (2.50) 

sizustis maCvenebeli: 

,                                          (2.51) 

 

sizustis maCvenebeli unda imyofebodes 5%-is zRvrebSi [42]. 

gazomvebis sWiro raodenoba dasaxuli sizustis 

uzrunvelsayofad gamoiTvleba formuliT: 

,               (2.52) 

 

amrigad gazomvebis saWiro raodenobam Seadgina 7 gazomva. 

gazomvebisas gadcemaTa kolofSi siCqareTa safexurebis 

gadarTva xdeba avtomobilis maqsimaluri dinamikurobis miRwevis 

pirobiT. 

 

nax.2.4. avtomatarebl `maz 6422~-is gaqanebis maxasiaTebeli 80 km/sT 
siCqaremde: 1 _ kompiuteruli modelirebiT miRebuli; 2 _ 
eqsperimentebiT miRebuli 

 

eqsperimentuli da modelirebiT miRebuli Sedegebis 

sizusteze Sedarebam gviCvena, rom Cvens mier SemuSavebuli ass-s 
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gaqanebis modeli gaangariSebebisaTvis sakmarisi sizustiT 

asaxavs realur process, rac kargad Cans nax.2.4-dan. 

 sabolood zemoTaRniSnuli faqtorebis gaTvaliswinebiT 

realizebuli avtomobilis kompiuteruli modelirebiT 

ganvsazRvravT ass-s samodelo gzaze moZraobis siCqareTa Vti  da 

ganvlili manZilis Sai mimdinare mniSvnelobebs, romelTa 

mixedviT aigeba siCqareTa epiura (ixileT epiuris fragmenti 

nax.2.6-ze) am monacemebis integrirebiT davadgenT saqarTvelos 

sagzao pirobebSi ass-s muSaobis efeqturobis ganmsazRreli erT-

erTi mniSvnelovani parametris moZraobis saSualo teqnikuri 

siCqaris Vt da ganvlili manZilis Sa mniSvnelobebs (tolia 

samodelo gzis sigrZis). 

ass-s muSaobis efeqtianobis ganmsazRreli meore 

mniSvnelovani parametris avtomobilis sawvavis gziuri xarjis 

mimdinare Qs mniSvnelobebis gamosaTvlelad moZraobis 

kompiuterul modelSi xdeba (2.46) formulis Setana. 

 

avtomobilis damyarebuli siCqariT moZraoba 

avtomobili damyarebuli siCqariT moZraobs Semdeg 

SemTxvevebSi:  

1) damyarebuli maqsimaluri siCqariT _ gzis mudmivi 

winaaRmdegobisas; 

2) mudmivi siCqare damyarebulia mZRolis mier; 

3) mudmivi siCqariT moZraobas moiTxovs usafrTxoebis 

uzrunvelyofis an satranporto nakadSi moZraobis pirobebi. 

radganac gzaze avtomobilis moZraobis winaaRmdegobis 

Zalebi ganuwyvetliv icvleba, Zravis muSaobis damyarebul 

reJimze misi moZraoba damyarebuli siCqariT iSviaTad 

mimdinareobs. amitom avtomobilis damyarebuli siCqariT 

moZraobis kompiuterze modelirebisas, moZraobis winaaRmdegobis 

daZlevisaTvis saWiro simZlavre da gadacemaTa kolofSi 

gadacemaTa  safexuris rigi ganisazRvreba moZraobis siCqaris da 

moZraobis winaaRmdegobis Zalis sididis mixedviT, xolo Zravis 
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datvirTva, muxla lilvis brunvis sixSire da sawvavis kuTri 

xarji gamoiTvleba (2.21....2.25) formulebiT. 

 

avtomobilis SenelebiT moZraoba 

Seneleba SeiZleba ganxorcieldes Tvlebis damuxruWebiT, 

ZraviT damuxruWebiT da ZraviT da TvlebiT erTdroulad 

damuxruWebiT. siCqaris Secvlis mizniT avtomobilis Seneleba 

ZiriTadad warmoebs msame meTodiT.  igi ufro xSirad gamoiyeneba 

satransporto nakadebSi moZraobisas. saeqspluatacio pirobebSi 

damuxruWebisas, avtomobilis moZraobis Seneleba mimdinareobs 

ja=1...2 m/wm2 SenelebiT. t drois periodSi avtomobilis Senelebis 

modelirebisas, Senelebis bolos avtomobilis siCqare 

gamoiTvleba formuliT [28]:  

                                                        

     ,        (2.53)                     

 

sadac: Vv _ Senelebis bolos siCqarea; V0 _ Senelebis 

dasawyisSi siCqare; t _ Senelebis dro, wm; aτ  _ Senelebis 

aCqareba, m/wm; 

Tu aviRebT Senelebis t drois sakmarisad mcire bijs, (2.53) 

formuliT gamovTvliT avtomobilis SenelebiT moZraobis 

siCqareebis mimdinare mniSvnelobebs. Zravas simZlavris, brunvis 

sixSiris da sawvavis kuTri xarjis mimdinare mniSvnelobebi 

gamoiTvleba igive meTodiT, rac gaqanebisas.  

unda aRiniSnos, rom realur pirobebSi avtomobilis 

moZraobis siCqareebi calkeul SemTxvevebSi SezRudulia 

moZraobis usafrTxoebis an komfortulobis uzrunvelyofis 

pirobebiT. amitom avtomobilis moZraobis kompiuteruli 

modelirebisas realur sagzao pirobebSi gaTvaliswinebuli unda 

iqnas moZraobis siCqareebis SezRudva usafrTxoebis da 

komfortulobis pirobebis mixedviT. Sesabamisad gzis clkeul 

monakveTebze agebuli unda iqnas moZraobis dasaSvebi siCqareebis 
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grfiki, romelSic Caewereba moZraobis realuri siCqareebi da 

aigeba  avtomobilis moZraobis siCqareTa epiura. 

 

    avtomobilis gzaze moZraobis dasaSvebi siCqareebis 

gansazRvra 

avtomobilis gzebze moZraobis maqsimaluri dasaSvebi siCqareebi 

normirebulia gzebis kategoriebis mixedviT [31]. cxrilSi 2.3. 

naCvenebia sxvadasxva kategoriis gzebze avtomobilis moZraobis 

dasaSvebi siCqareebis mniSvnelobebi reliefismixedviT.  

zogadad avtomobilis gzaze moZraobis dasaSvebi siCqaris 

mniSvnelobas adgenen pirobidan, rom gzaze avtomobilis 

damuxruWebis manZilma ar unda gadaaWarbos dasaSveb normas. 

gaeros evropis ekonomikuri komitetis rekomendaciebis mixedviT 

avtomobilebis samuxruWe manZilis saangariSo  

 
cxr.2.2. avtomobilis gzebze moZraobis maqsimaluri dasaSvebi 
siCqareebis mniSvnelobebi 

 

gzis 

kategoriebi 

moZraobis dasaSvebi siCqare, km/sT reliefis mixedviT 

vake borcviani mTiani 

I 150 120 80 

II 120 100 60 

III 100 80 50 

IV 80 60 40 

V 60 40 30 

 

formulebs aqvT Semdegi saxe [22]: 

msubuqi avtomobilebi _ 

  m.                 (2.54) 

avtobusebi 5 tonaze meti sruli woniT _ 

 m.                  (2.55) 

satvirTo avtomobilebi _ 

 m.                  (2.56) 

avtomatareblebi 12 tonaze meti saerTo woniT _ 
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  m.                 (2.57) 

am formulebSi Va _ avtomobilis moZraobis siCqarea 

damuxruWebis dasawyisSi, (km/sT). 

cxrilSi 2.4. motanilia samuxruWe manZilis normatiuli 

mniSvnelobebi, romlebic daculi unda iqnes avtomobilebis 

sagzao gamocdisas avtomobilis damuxruWebis efeqtianobis 

Sesamowmeblad. gamocda tardeba swor horizontalur 

asfaltbetoniani gzis monakveTze 40 km/sT sawyisi siCqariT [27].  

avtomobilis daRmarTze moZraobisas qanobis sididis 

mixedviT dasaSvebi siCqareebis mniSvnelobebi sxvxdasxva tipis 

avtomobilebisaTvis gaiangariSeba qvemoT motanili formulebiT 

[45][46]: 

msubuqi avtomobilebi _ 

  ,            (2.58) 

 

cxr.2.3. samuxruWe manZilis normatiuli mniSvnelobebi (m) 

avtomobilis tipi samuxruWe 

manZili ara 

umetes: 

msubuqi avtomobilebi tvirTis gadasazidad 14,5 

avtobusebi 5 t sruli masiT 18,7 

avtobusebi 5 t-ze meti sruli masiT 19,9 

satvirTo avtomobilebi sruli masiT 3,5 t-mde 19,0 

satvirTo avtomobilebi sruli masiT 3,5 t-dan 12 t-mde 18,4 

satvirTo avtomobilebi 12 t-ze meti sruli masiT 17,7 

avtomatareblebi avtomobil-gamweTi sruli masiT 3,5 t-mde 22,7 

avtomatareblebi avtomobil-gamweTi sruli masiT 3,5 t-dan 

12 t-mde 

22,1 

avtomatareblebi avtomobil-gamweTi 12 t-ze meti sruli 

masiT 

21,9 

 

satvirTo avtomobilebi _ 

 .             (2.59) 

avtomatarebeli _ 

 .           (2.60) 
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gzis xilvadobis SezRudvis SemTxvevaSi, dasaSvebi siCqaris 

mniSvneloba ganisazRvreba pirobiT, rom samuxruWe manZili unda 

iyos gzis xilvadobis manZilze orjer naklebi:                 

                           (2.61) 

sadac: L _ gzis xilvadobis manZilia, m; Sb _ damuxruWebis 

manZili, m.  

am pirobebis dacviT, gzebis saamSeneblo normebiT da 

wesebiT gansazRvrulia Semxvedrad moZravi avtomobilebis 

xilvadobis manZilebi, romelTa mniSvnelobebi moyvanilia 

cxrilSi 2.5. 

 gzis mosaxvevebSi avtomobilis moZraobis siCqaris 

SezRudva dakavSirebulia gverdcdenis, gverdiTi mosrialebis da 

gverdiTi ayiravebis Tavidan acilebis pirobasTan. Tu mosaxvevSi 

gzis xilvadoba SezRudulia, maSin am pirobebs emateba siCqaris 

SezRudva mosaxvevSi gzis xilvadobis mixedviT. zog SemTxvevaSi 

mosaxvevSi avtomobilis moZraobis siCqare izRudeba moZraobis 

komfortulobis mixedviT. mosaxvevSi avtomobilis moZraobis 

dasaSvebi siCqare praqtikaSi mZRolis mier damyardeba mosaxvevSi 

Sesvlamde da Semdeg SeiZleba moaxdinos misi umniSvnelo 

koreqtireba. 

 
cxr.2.4. Semxvedrad moZravi avtomobilebis xilvadobis manZilebis 
normebi 

 

siCqare, km/sT gzis xilvadobis 

manZili, m 

Semxvedri transportis 

xilvadobis manZili, m 

150 250 _ 

120 175 350 

100 140 280 

80 100 200 

60 75 150 

50 60 120 

40 50 100 

30 40 80 

 

mosaxvevebSi dasaSvebi siCqareebis Ve gansazRvrisaTvis 

visargebleT [2.21.....2.24] formulebiT.  
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nax.2.5-ze naCvenebia araxilvad mosaxvevebSi satvirTo 

avtomobilebis da avtomatareblebis moZraobis dasaSvebi 

siCqareebis mniSvnelobebi mosaxvevis radiusebis mixedviT. 

mosaxvevebSi da gzis sxva saxifaTo monakveTebze 

avtomobilis moZraobis siCqareebis SezRudva unda moxdes maTTan 

avtomobilis  misvlamde, im gaTvliT, rom mosaxvevSi 

avtomobilis Sesvlisas misi moZraobis siCqare ar aRematebodes 

dasaSveb mniSvnelobas. dakvirvebebT dadgenilia, rom mosaxvevebi 

simrudis 80...120 m radiusiT miekuTvneba Zalian saxifaTos, 120...200 

m radiusiT_saxifaTos, 200...250 m radiusiT _ naklebad 

saxifaTos; 

 

 
 

 

       

 

 

      

   

 

    

 

 

  

 

   

        

 

 

      

 

 

      

        

        

        

 

 

      

        

        

 

 

      

        

        

    

 

   

         
nax.2.5. araxilvad mosaxvevebSi moZraobis siCqareebis normirebuli 
mniSvnelobebis moxvevis radiusze damokidebulebis grafiki 
 

nax.2.6-ze samagaliTod naCvenebia borcviani gzis 

maxasiaTebel monakveTze avtomobilis moZraobis dasaSvebi 

siCqareebis grfiki (1) da amave monakveTze satvirTo avtomobilis 

moZraobis siCqareTa epiura (2), romelic ewereba dasaSvebi 

siCqareebis grafikSi. 
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nax.2.6. samodelo gzis monakveTze avtomobilis moZraobis dasaSvebi 
siCqareebis grfikis (1) da amave monakveTze satvirTo avtomobilis 
moZraobis siCqareTa epiuris (2) fragmentebi 
 

avtomobilis saeqspluatacio maCveneblebis gansazRvris 

mizniT misi moZraobis processis kompiuterze modelirebisas, 

dasaSvebi siCqareebis grafiki kompiuterSi Seiyvaneba cxrilis 

saxiT.  

ass-s moZraobis modelirebis arsebuli meTodebisagan 

gansxvavebiT, Cvens mier SemuSavebuli modeli iTvaliswinebs 

satvirTo avtosatransporto moZravi Semadgenlobis moZraobis 

pirobebs magistralur gzebze satransporto nakadebSi. 

satansporto nakadis ZiriTadi maxasiaTebeli parametri 

moZraobis siCqaresTan erTad aris intensiuroba Nn, romelic 

warmoadgens gzis mocemul kveTSi drois erTeulSi gavlili 

avtomobilebis raodenobas da nakadis simkvrive qn _ 

avtomobilebis raodenoba gzis grZiv kilometrze. nakadSi moZrav 

avtomobilebs Soris daSorebis manZilebi damokidebulia 

moZraobis siCqareze, xolo moZraobis siCqare da simkvrive 

icvleba moZraobis intensiurobis, nakadis Semadgenlobis da 

sagzao pirobebis mixedviT. 

satransporto nakadebSi moZraobis siCqariTi reJimebis 

mixedviT avtosatransporto saSualebebi iyofa swrafmaval, 

saSualo siCqariT moZrav da nelmaval avtomobilebad.  
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satransporto nakadebSi rTul sagzao pirobebSi 

moZraobisas avtosatransporto saSualebas unda gaaCndes unari 

imoZraos saWiro sididis damyarebuli siCqareebiT da aseve 

Seasrulos gaswrebis manevri moZraobis pirobebiT gansazRvrul 

drosa da manZilSi. 

Tu satransporto nakadis intensiuroba Na≤200avt/sT, igi 

iTvleba rogorc dabali intensiurobis satransporto nakadad; 

Na=200...500avt/sT _ iTvleba rogorc saSualo intensiurobis 

nakadi; Na≥600avt/sT _ rogorc maRali intensiurobis nakadi. 

nax.2.7-ze naCvenebia satransporto nakadebis siCqareebi nakadis 

sxvadasxva intensiurobisas saqarTvelos vake da borcvian 

gzebze. saqarTvelos magistralur gzebze moZravi satransporto 

nakadebze dakvirvebam gviCvena, rom dabali intensiurobis 

satransporto nakadSi drois intervali avtomobilebs (an 

avtomobilTa jgufebs) Soris Seadgens 8-10 wams, saSualo 

intensiurobisas ki intervalis sidide mcirdeba 5-6 wamamde.  

 
 
 
 
 

 

 
 

     

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       nax.2.7. satransporto nakadebis siCqareebi V vake da borcvian gzebze 
nakadebis intensiurobisagan Na damokidebulebiT  
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jgufurad moZrav msubuq avtomobilebs Soris drois 

intervali dabali intensiurobisas 2-3 wamia, xolo satvirTo 

avtomobilebs Soris 4-6 wami. satransporto nakadSi 

avtomobilebis jgufebis warmoSobis mizezia gzis grZivi da 

ganivi profilis sirTule, ass-s siCqariT Tvisebebs Soris 

sxvaoba da ass-s marTvis sxvadasxva manera. intensiurobis 

matebiT, nakadSi jgufebis sixSire klebulobs.  

satransporto nakadSi jgufebis moZraobis reJimebi 

ganisazRvreba jgufis lideris _ TavSi mdgomi avtomobilis 

moZraobis reJimiT. lideris mixedviT SeiZleba gvqondes Semdegi 

saxis jgufi: I _ lideri satvirTo avtomobili; II _ lideri 

avtomatarebeli; III _ lideri 2 satvirTo avtomobili; IV _ 

lideri avtomatarebeli da satvirTo avtomatarebeli; V _ 

lideri 2 avtomatarebeli. (unda SevniSnoT, rom didi tevadobis 

avtobusi, satransporto nakadebSi moZraobis TvalsazrisiT, 

eTanadeba saSualo tvirTmzidaobis satvirTo avtomobils).  

I jgufi dabali intensiurobaze Seicavs 2...3, xolo saSualo 

intensiurobaze 4...5 swrafad moZrav avtomobils; II jgufi 

Sedgeba 5...8 avtomobilisagan; V jgufi gvxvdeba arc Tu ise 

xSirad da Seicavs 10...15 avtomobils. es monacemebi gviCvenebs, 

rom nakadis intensiurobis zrdasTan erTad jgufebSi 

avtomobilebis raodenoba proporciulad izrdeba da 

intensiurobaze Na=800...1000avt/sT, nakadi xdeba TiTqmis uwyveti. 

mcire da saSualo intensiurobis satransporto nakadebSi 

xdeba swrafad moZravi avtomobilebis gadanacvleba jgufebs 

Soris gaswrebis manevris SesrulebiT. mZRolebi gaswrebis 

manevrs asruleben gzis xilvad monakveTebze Semxvedr an 

gaswrebis zolSi jgufebs Soris sakmarisi intervalis arsebobis 

periodSi. 

qvemoT mocemulia avtomobilebs Soris daSorebis manZilis 

mniSvnelobebis nakadis moZraobis siCqarisagan damokidebulebis 

empiriuli formulebi: 

msubuqi _ msubuqi Lmm=31-1,35Va+0,025Va
2; 
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msubuqi _ satvirTo Lms=7+0,35Va+0,006Va
2; 

satvirTo _ satvirTo Lss=7+0,45Va+0,005Va
2; 

satvirTo _ msubuqi Lsm=27-0,85Va+0,015Va
2. 

avtomobilis gaswrebis manevris Sesrulebis dro moicavs 

mZRolis mier gaswrebis manevris SesrulebisaTvis momzadebisa 

da gadawyvetilebis miRebis, moZraobis rigidan gamosvlis da 

usafrTxo dinamikuri manZiliT gasaswreb avtomobilze gaswrebis 

da moZraobis rigSi Cadgomis droisagan. saSualo intensivobis 

nakadSi 40 km/sT siCqariT moZravi avtomobilis msubuqi 

avtomobiliT gaswrebis dro saSualod Seadgens 5...7 wm-s. 

gasaswrebi avtomobilis siCqaris zrdasTan erTad gaswrebis dro 

izrdeba da 80 km/sT-s SemTxvevaSi aRwevs 17...18 wm-s. satvirTo 

avtomobilebisaTvis gaswrebis dro gasaswrebi avtomobilis 

moZraobis siCqaris 30...40 km/sT-ze Seadgens 10...12 wm-s da siCqaris 

gazrdisas 70 km/sT-mde, izrdeba 32...35 wm-mde. 

satransporto nakadebi mniSvnelovan gavlenas axdens 

agreTve avtomobilis Zravis sadatvirTo reJimebze. mTagoriani 

reliefis gzebze saSualo intensiurobis satransporto 

nakadebSi swrafmavali avtomobilebis Zravis datvirTva Seadgens 

maqsimaluridan 51...52%. intensiurobis gazrdisas Zravis 

sadatvirTo reJimi mcirdeba maqsimaluridan 45...46%-mde, 

samagierod izrdeba transmisiis maRal gadacemebze muSaobis 

wili. satvirTo avtomobilebi mTagorian gzebze saSualo 

intensiurobisas moZraoben saSualod Zravas 70% datvirTvis 

farglebSi. 

satransporto nakadis parametrebis gavlena  avtomobilis 

muSaobis siCqariT da sadatvirTo reJimebze gaTvaliswinebulia 

kompiuteruli modelirebiTT ass-s efeqtianobis maCvenebeli 

parametrebis gansazRvrisas. 
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2.2.2.  satvirTo avtomobilis efeqtianobis maxasiaTebeli 

parametrebis gansazRvra misi moZraobis procesis kompiuteruli 

modelirebis blok-sqemis `AUTOGR`` - programis mixedviT 

realizebiT 

modelirebisas kompiuterSi, avtomobilis moZraobis 

procesebis aRmwer diferecialur gantolebebSi Seiyvaneba misi 

saeqspluatacio pirobebis maCvenebeli parametrebis 

mniSvnelobebi samodelo gzis mixedviT. modelirebis es meTodi 

iZleva saSualebas SevirCioT ass-s efeqtianobis maCvenebeli 

parametrebis racionaluri mniSvnelobebi mravalvariantuli 

kvlevis safuZvelze, rac kargad Cans saTanado blok-sqemidan 

(nax.2.8.), romlis realizeba ganxorcielda cnobili programis _ 

``AUTOGR``-is mixedviT (danarTi).  

kompiuteruli modelirebisas moZraobis sagzao pirobebis 

aRwerisaTvis miRebuli iqna Semdegi parametrebi: 

 gzis grZivi da ganivi profilis daxra is da iβ; 

 aRmarTis da daRmarTis sigrZe Ls; 

 mosaxvevis radiusi R; 

 mosaxvevis sigrZe LR; 

 gzis elementebis gardamavali monakveTebis sigrZe Ln; 

 gzis mdebareoba zRvis donidan Hm; 

 gzaze Tvlis gorvis winaaRmdegobis koeficienti moZraobis 

dabal siCqareebze gzis safaris saxeebis mixedviT  f0; 

 gzis savali nawilis sigane B; 

 gzis monakveTze avtomobilis moZraobis dasaSvebi siCqaris 

Ve mniSvneloba da misi sigrZe SVe; 

modelirebisas kompiuterSi Segvyavs aseve avtomobilis 

Semdegi teqnikuri maxasiaTebeli parametrebis mniSvnelobebi: 

 sruli wona  Ga; 

 avtomobilis wona aRWurvil mdgomareobaSi Gar; 

 avtomobilis agregatebis masebis simZimis centris 

ganlagebis simaRle hg; 
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 gabarituli zomebi: simaRle _ H, nkvalevis sigane _ B, baza 

_ Lb, Sublis farTi _ AS; 

 saburavebis da wamyvani Tvlebis raodenoba nk ; 

 Tvlis radiusi r0; 

 garsedinobis koeficienti Ks; 

 koeficientebi a1, a2, a3 (gamoiyeneba avtomobilis moZraobis 

winaaRmdegobis Zalis sxvadasxva siCqareebze gamosaTvlelad); 

 siCqareTa kolofis safexurebis raodenoba Kg da gadacemis 

ricxvebi UTm; 

 mTavari gadacemis ricxvi U0; 

 gamanawilebeli kolofis Ug da bortuli reduqtorebis Ub 

gadacemaTa  ricxvebi; 

 transmisiis margi qmedebis koeficienti ηt; 

 maqsimaluri teqnikuri siCqare Vtmax; 

 minimaluri teqnikuri siCqare  Vtmin; 

 Zravis maqsimaluri efeqturi simZlavre Pemax da misi 

Sesabamisi Zravas muxla lilvis brunvis sixSire np; 

 Zravis maqsimaluri mabruni momenti Mmax da misi Sesabamisi 

brunvis sixSire nM; 

 Zravis muxla lilvis minimaluri mdgradi brunvis sixSire 

nmin; 

 Zravis nawilobrivi datvirTvis siCqariTi maxasiaTeblebi 

Me=φ(α,n) sawvavis mimwodebeli organos sxvadasxva 

mdebareobisaTvis; 

 Zravis sadatvirTo mxasiaTeblebi muxla lilvis sxvadasxva 

mudmivi brunvis sixSireebze ge=φ(n, Pe); 

 Zravis uqmi svlis maxasiaTebeli. 

avtomobilis moZraobis procesis kompiuterze modelirebis 

blok-sqema naCvenebia nax.-ze 2.8, xolo programa _ sadisertacio 

naSromis danarTSi. avtomobilis gzaze moZraobis pirobebis, 

weviT-siCqariTi Tvisebebis da sawvavekonomiurobis maxasiaTebeli 
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parametrebis mniSvnelobebi kompiuterSi Seiyvaneba specialuri 

qveprogramebis saSualebiT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.8. avtomobilis moZraobis procesis kopmpiuterze modelirebis 
blok-sqema 
 

avtomobilis moZraobis sawyisi siCqaris mniSvnelobis 

mixedviT kompiuteri daadgens Zravis sawyis datvirTvas da 

Sesabamisi nawilobrivi datvirTvis siCqariT maxasiaTebels, aseve 

Zravas muSaobis reJimebis mimdinare 

mniSvnelobebisa da gzis daxris 

Secvlisas avtomobilis moZraobis  

parametrebis gansazRvra 

Zravas muSaobis reJimebis mimdinare 

mniSvnelobebisa da dasaSvebi siCqareebiT 

avtomobilis moZraobis parametrebis 

gansazRvra 

 
Zravas da avtomobilis muSaobis 

reJimebis parametrebis mimdinare 

mniSvnelobebis gansazRvra avtomobilis 

Senelebis procesis dros 

 

Zravas nawilobrivi da mimdinare 

sadatvirTvo maxasiaTeblebis 

aproqsimaciis koeficientebis gansazRvra 

gaqanebis procesis modelireba Zravas 

cvalebadi maxasiaTeblebisas; avtomobilis 

muSaobis reJimebis parametrebis mimdinare 

mniSvnelobis gamoTvla 

moZraobis saSualo siCqaris da sawvavis 

sagzao xarjis mimdinare mniSvnelobebis 

gamoTvla 

avtomobilis kuTri mwarmoeblurobis 

gamoTvla 

 

7 

 

10 

11 

 

12 

13 

14 

Zravas mimdinare datvirTvis gansazRvra 5 

6 

siCqareebis gadacemaTa kolofis 

safexuris SerCeva 

4 

avtomobilis weviT-siCqariTi Tvisebebis 

da sawvavekonomiurobis maxasiaTebeli 

parametrebis mniSvnelobebis Seyvana 

moZraobis pirobebis Semowmeba: 

1. gzis grZivi daxris cvalebadobis 

mixedviT; 

2. dasaSvebi siCqaris miRweviT; 

3. moZraobis Senelebis aucileblobiT; 

4. gadacemaTa kolofSi gadacemis 

gadarTvis momentis dadgomis mixedviT 

gzis gegmisa da profilis, aseve gzis 

calkeul monakveTebze moZraobis 

dasaSvebi siCqareebis mniSvnelobebis 

Seyvana 

moZraobis sawyisi pirobebis da egm-ze 

modelis realizaciisaTvis saWiro 

mniSvnelobebis sidideebze informaciis 

Seyvana 

 

gadacemaTa gadarTvis procesis 

modelireba. Zravas muSaobis reJimebis 

parametrebis gansazRvra da avtomobilis 

moZraoba gadacemaTa kolofSi 

safexurebis gadarTvis procesisas 

1 

 

2 

 

3 

 

8 

 

 

9 
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gansazRvravs gadacemaTa kolofis gadacemas (romliTac unda 

imoZraos avtomobilma) da gadacemebis gadarTvis moments. 

avtomobilis muSaobis efeqtianobis Semfasaebeli parametrebis 

mniSvnelobebis gansazRvrisaTvis yoveli iteraciis Semdeg 

kompiuteri atarebs Semdeg Semowmebebs: 

a) xom ar gautolda avtomobilis mier ganvlili manZili S 

mocemuli qanobis gzis monakveTis sigrZes Ls. Tu gautolda, 

maSin Semdgom gamoTvlebs kompiuteri gaagrZelebs gzis 

Semdgomi, axali qanobis monakveTisaTvis da a.S. 

b) xom ar gautolda avtomobilis mier ganvlili manZili 

gzis im monakveTis sigrZes, rimelzedac SezRudulia moZraobis 

dasaSvebi siCqare Ve, maSin avomobili gaagrZelebs dasaSvebi 

siCqariT moZraobas. 

g) xom ar gaxda avtomobilis moZraobis siCqaris mimdinare 

mniSvneloba Vi toli an meti dasaSvebi siCqaris Ve 

mniSvnelobaze. Tu  asea, maSin avtomobilis gaqaneba damTavrdeba 

da igi ganagrZobs moZraobas dasaSvebi siCqariT am pirobis 

arsebobamde. am SemTxvevaSi avtomobilis muSaobis efeqtianobis 

Semfasebeli yvela parametrebi ganisazRvreba dasaSvebi, mudmivi 

siCqariT moZraobis mixedviT. moZraobis modelirebis procesSi 

mowmdeba da SeirCeva gadacemaTa kolofSi gadacemebi; saWiroebis 

SemTxvevaSi xdeba gadacemaTa gadarTva zemoT an qvemoT. 

gadacemaTa kolofSi gadacemis gadarTva dabali gadacemidan 

maRalze warmoebs, roca Zravis muxla lilvis brunvis sixSire 

gautoldeba maqsimaluri simZlavris Sesabamis brunvis sixSires 

n=np; maRali gadacemidan dabalze gadarTva warmoebs, roca 

Zravis muxla lilvis brunvis sixSire Semcirdeba maqsimaluri 

mabruni momentis Seasbamisi brunvis sixSireze nM metad 

Semcirdeba n1=(0,7...0,8)nM. 

d) Tu avtomobilis moZraobis siCqare gzis mocemul 

monakveTze metia, vidre momdevno monakveTze, maSin am monakveTze 

moZraobis dawyebamde avtomobilis moZraobis siCqare Seneldeba 
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(1,5...2,0) m/wm2-is toli sididiT,   im varaudiT, rom momdevno 

monakveTze moZraobis dawyebisas avtomobilis siCqare 

gautoldeba am monakveTze dasaSveb siCqares.  

e) yvela SemTxvevaSi, roca avtomobilis moZraobis dasaSvebi 

siCqare gzis momdevno monakveTze metia, vidre avtomobilis 

moZraobis siCqare mocemul monakveTze, momdevno monakveTze 

gadasvlisTanave avtomobili iwyebs gaqanebas. 

avtomobilis moZraobisas gzis daRmarTis monakveTze 

avtomobilis moZraoba modelirdeba an weviT reJimze an 

damuxruWebis reJimze. am SemTxvevaSi kompiuteri gamoTvlis Pq 

simZlavris mniSvnelobas, romelic Seesabameba avtomobilze gzis 

daqanebiT Seqmnil Zalas qanobze dasaSvebi Ve siCqariT 

moZraobisas. Pq simZlavris mniSvnelobas kompiuteri adarebs 

daRmarTze avtomobilis dasSvebi siCqariT moZraobisaTvs saWiro 

PqVe simZlavres. Tu Pq > PqVe, maSin avtomobili daRmarTze 

moZraobs ZravaTi damuxruWebis reJimze. amasTanave Zrava am 

SemTxvevaSi muSaobs iZulebiTi uqmi svlis reJimze da 

avtomobilis muSaobis efeqtianobis Semfasebeli yvela parametri 

gamoiTvleba am reJimze muSaobis gaTvaliswinebiT. Tu Pq < PqVe, 

maSin avtomobili moZraobs daRmarTze dasaSvebi siCqariT weviT 

reJimze da Zravas datvirTva Seesabameba simZlavreTa sxvaobas: 

Peq = PqVe _ Pq da, am SemTxvevaSi, kompiuteri axdens avtomobilis 

mdgradi dasaSvebi siCqariT moZraobis modelirebas Zravis Peq 

simZlavriT datvirTvis Sesabamisad. 

Zravas muxla lilvis brunvis sixSireebis nei mimdinare 

mniSvnelobebis da Sesabamisi simZlavris mixedviT sadatvirTvo 

maxasiaTeblebze kompiuteri moZebnis Zravis sawvavis kuTri 

xarjis gei Seasabamis mniSvnelobebs. amis Semdeg kompiuteri 

gaiangariSebs sawvavis sagzao Qsi xarjis mimdinare 

mniSvnelobebs. sawvavis sagzao xarjis mimdinare mniSvnelobebis 

jami ∑ Qsi mogvcems avtomobilis sawvavis sagzao xarjis sidides 

litrebSi t=∑H  drois monakveTSi ganlil manZilze. amdenad, 
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avtomobilis moZraobis kompiuterze modelirebiT ganisazRvreba 

misi muSaobis efeqtianobis Semfasebeli Semdegi parametrebis 

mniSvnelobebi: 

- avtomobilis moZraobis siCqare;  

- Zravis muxla lilvis brunvis sixSire;   

- Zravis mabruni momenti; 

- Zravis datvirTva maqsimaluri simZlavridan %-Si; 

- gadacemaTa kolofSi gadacemebis gadarTvis sixSire; 

- garbenis ganawileba gadacemaTa kolofis gadacemebze; 

- moZraobis dro da manZili; 

- sawvavis kuTri xarji; 

- sawvavis sagzao xarji. 

kompiuterze modelirebiT miRebuli Sedegebis realurTan 

adeqvaturobis Sefasebis mizniT, gzis sacdel monakveTze 

satvirTo avtomobilis `maz-6422~-is moZraobis saSualo siCqaris, 

da sawvavis sagzao xarjis gazomviT miRebuli mniSvnelobebi: 

Vt=43,7 km/sT da Qs=57,8 l/100km Sedarebuli iqna kompiuterze 

modelirebiT miRebul SedegebTan: Vt=40,5 km/sT da Qs=52,8 l/100km. 

am monacemebis Sedareba gviCvenebs, rom maT Soris sxvaoba ar 

aRemateba 8...10%, rac imis maCvenebelia, rom Cvens mier Seqmnili 

avtomobilis moZraobis maTematikuri modeli vargisia 

praqtikuli amocanebis gadasawyvetad. 

 

2.3. saqarTvelos sagzao pirobebSi satvirTo avtomobilebis 

efeqtianobis amaRleba kuTri simZlavris racionaluri 

mniSvnelobebis da Zravis Sesabamisi simZlavris SerCeviT 

 

avtosatransporto saSualebis  weviT-siCqariTi Tvisebebis 

da, Sesabamisad, mocemul sagzao pirobebSi misi moZraobis 

saSualo siCqaris ganmsazRvrel parametrs warmoadgens 

avtosatransporto saSualebis kuTri simZlavre, rac 

warmoadgens avtomobilis Zravis maqsimaluri simZlavris 

Sefardebaa avtomobilis srul wonasTan [8][25]: 
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                    ,   kvt/t                      (2.21) 

kuTri simZlavre axasiaTebs avtomobilis da avtomatareblis 

energoaRWurvilobas da warmoadgens ZiriTad parametrs 

sxvadasxva avtomobilebis Sesadareblad gzebze satransporto 

nakadebSi moZraobisas. maRali kuTri simZlavris avtomobilebi 

ar aferxeben satransporto nakadis moZraobas, usafrTxod 

asruleben satransporto nakadSi gaswrebis manevrs da 

anviTareben maRal siCqareebs. dReisaTvis mTel rig ekonomikurad 

ganviTarebul qveynebSi gadazidvebis maRali siCqareebis 

uzrunvelsayofad dawesebulia moTxovnebi avtomobilis 

minimaluri kuTri simZlavris mimarT.  

mZime savtvirTo avtomatareblebiT saqalaqTaSoriso da 

saerTaSoriso tvirTzidvebi xorcieldeba Sors manZilebze 

sxvadasxva reliefis I da II ktegoriis magistralur gzebze. es 

avtomobilebi gadazidvebs ewevian maRal, saSualo da dabal 

siCqareebze, rac kuTri simZlavris srulad realizaciisaTvis 

moiTxovs mravalsafexuriani gadacemaTa kolofis (8-16 safexuri) 

gamoyenebas. moZraobis maqsimaluri siCqareebi magistraluri 

avtomatareblisaTvis, romelTa sruli masa 3,5 tonas aRemateba, 

bevr qveynebSi dareglamentebulia _ 80-90 km/sT-s farglebSi.  

cxrilSi 2.6. mocemulia zogierTi satvirTo avtomobilis da 

avtomatareblis kuTri simZlavrisa da maqsimaluri siCqareebis 

mniSvnelobebi. rogorc cnobilia, ass-s kuTri simZlavris 

mniSvnelobis gansazRvrul sidideze metad gazrdam SeiZleba ar 

mogvces ass-s efeqtianobis mateba, vinaidan ar xdeba kuTri 

simZlavris gazrdili mniSvnelobis sruli realizeba moZraobis  

mocemul pirobebSi da, Sesabamisad, moZraobis saSualo siCqaris 

zrdis tempi sagrZnoblad klebulobs, xolo sawvavis sagzao 

xarji da gadazidvebze danaxarjebi mkveTrad matulobs. Sedegad, 
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cxr.2.5. satvirTo avtomobilebis da avtomatareblebis kuTri 
simZlavrisa da maqsimaluri simZlavreebis mniSvnelobebi 

 

# avtomobilis da 

avtomatareblis marka 
sruli wona, t Zravas 

maqsimalurisimZlavre, 

kvt 

kuTri 

simZlavre, 

kvt/t 
1. mani 8163LC 7,490 118 15,75 
2. mersedesi 1524L 15,0 177 11,8 
3. volvo FL7/230 18,0 169 9,4 
4. iveko 190E34P 

misabmeliT 
18,0+22,940 

41,0 
254 6,2 

5. mersedesi 1853L 

misabmeliT 
18,0+26,72 

44,7 
390 8,7 

6. maz-6422 

misabmeliT 
42,0 235 5,6 

7. mersedesi 3544K 

TviTmcleli 
32,0 320 10 

8. mani 5241DW gamwe 18,0+26,0 

44,0 
324 7,4 

 

ass-s kuTri simZlavris mniSvnelobis gansazRvrul sidideze 

metad gazrdiT  misi kuTri mwarmoebluroba mcirdeba. 

 amitom SeiZleba davaskvnaT, rom ass-s moZraobis saSualo 

siCqaris da kuTri mwarmoeblurobis damokidebulebas misi kuTri 

simZlavrisagan gaaCnia maqsimumi, romelic iTvleba mocemul 

sagzao pirobebSi ass-s kuTri simZlavris racionalur 

mniSvnelobad. aqedan gamomdinare, sadisertacio naSromis 

erTerT amocanad davisaxeT saqarTvelos pirobebSi satvirTo 

avtosatransporto saSualebebis muSaobis efeqtianobis 

amaRlebisaTvis maTi kuTri simZlavris racionaluri 

mniSvnelobebis gansazRvra, rac gaTvaliswinebuli unda iqnas 

satvirTo avtosatransporto saSualebebis parkis formirebisas. 

saqarTvelos sagzao pirobebSi satvirTo  ass-s kuTri 

simZlavris misi muSaobis efeqtianobaze gavlenis gamokvlevis 

mizniT, Cvens mier damuSavebuli avtomobilis moZraobis 

procesis modelirebis meTodiT gamokvleuli iqna sxvadasxva 

markis stvirTo avtomobilebisaTvis kuTri simZlavreebis 

gavlena maTi muSaobis (tvirTzidvis) efeqtianobis maCveneblebze: 
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moZraobis saSualo siCqareze Vt, sawvavis sagzao xarjze Qs da 

kuTr mwarmoeblurobaze Wd. 

Cvens winaSe dasmuli amocanis gadawyvetisas, saqarTvelos 

sagzao pirobebis gaTvaliswinebisaTvis gamoyenebuli iqna 

kvlevebis `samodelo gzaze~ Catarebis meTodi.  

saqarTvelos sagzao pirobebSi satvirTo  ass-s kuTri 

simZlavris misi muSaobis saSualo siCqareze, sawvavis sagzao 

xarjze da kuTr mwarmoeblurobaze gavlenis gamokvlevis mizniT, 

Cvens mier damuSavebuli avtomobilis moZraobis modelis 

Sesabamisad kompiuterSi matricebis saxiT SevitaneT gzis grZivi 

da ganivi profilis parametrebi. aRmarTebis da daRmarTebis 

sigrZeebis da daxrilobebis, mosaxvevebis radiusebis da 

sigrZeebis, maT Soris daSorebebis, gzis calkeul monakveTebze 

moZraobis dasaSvebi siCqareebis mniSvnelobebi, riTac miiRweva 

ass- moZraobis modelireba realur sagzao da satransporto 

pirobebSi. modelirebisas avtomobilis Zravas maxasiaTeblebi 

kuTri simZlavris TiToeuli mniSvnelobisaTvis Seesabameba 

sabazo Zravis maxasiaTeblebs.  

saqarTveloSi gavrcelebuli satvirTo avtomatareblebis 

“maz-6422” da “mersedes-benc aqtrosi 1853” `samodelo gzaze~ 

moZraobis modelirebiT gansazRvruli moZraobis saSualo 

siCqaris Vt, sawvavis sagzao xarjis Qs da kuTri 

mwarmoeblurobis Wd mniSvnelobebi sxvadasxva kuTr 

simZlavreebze naCvenebia cxr.2.6.-Si, xolo am monacemebiT agebuli 

grafikebi _ nax.2.9.-ze. 

nax.2.9 a) da Bb)-ze naCvenebi damokidebulebebidan Cans, rom Ps 

kuTri simZlavris gazrdiT ass-s moZraobis saSualo Vt siCqare 

izrdeba dasawyisSi Cqari tempiT, xolo Ps kuTri simZlavris 

garkveuli mniSvnelobis Semdeg misi zrdis tempi neldeba da 

bolos saSualo siCqaris mniSvneloba praqtikulad mudmivi 

xdeba. sawvavis sagzao xarjis mruds ki gaaCnia minimumi kuTri 
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cxr.2.6. moZraobis saSualo siCqaris Vt, sawvavis sagzao xarjis Qs da 
kuTri mwarmoeblurobis Wd mniSvnelobebi sxvadasxva kuTr 
simZlavreebze avtomatareblebisaTvis - `maz-6422” da “mersedes-benc 
aqtrosi 1853” 
 

maz-6422 mersedes-benc aqtros-1853 

Ps Vt Qs Wd Ps Vt Qs Wd 

5,6 40,5 52,8 32,2 5,6 40,7 49,8 41,7 

6,5 46,3 51,0 38,1 6,5 48,3 49,5 49,8 

7,0 49,3 50,5 41,0 7,0 50,3 49,5 51,8 

7,5 51,2 49,8 43,2  7,5 52,3 49,4 54,0 

8,0 52,6 51,3 43,1 8,0 52,8 50,5 53,3 

8,5 52,8 53,0 41,8 8,5 53,1 52,3 51,8 

 

simZlavris garkveul mniSvnelobaze; es aixsneba imiT, rom 

kuTri simZlavris gazrdiT Tavdapirvelad, garkveul sididemde, 

izrdeba ass-s moZraobis siCqareebi da aseve misi gadacemaTa 

kolofis maRal gadacemaze moZraobis xvedriTi wili, ris gamoc 

mcirdeba avtomobilis Zravis muxla lilvis jamuri brunTa 

sixSire erTeul ganvlil manZilze da, Sesabamisad, Zravis 

sawvavis xarji. yvelaferi es ganapirobebs avtomobilis sagzao 

xarjis klebas. 

kuTri simZlavris Semdgomi gazrdiT, siCqaris mateba 

izRudeba, avtomobilis Zravis muxla lilvis jamuri brunTa 

sixSire praqtikulad ar icvleba, xolo Zravis sawvavis xarji 

matulobs simZlavris gazrdis gamo, rac ganapirobebs sabolood 

mivyevarT sawvavis sagzao xarjis zrdas. 

avtomobilis Wd kuTri mwarmoeblurobis kuTri 

simZlavrisagan PS damokidebulebiT cvalebadobis xasiaTi misi 

saSualo siCqaris Vt da sawvavis sagzao QS xarjis cvalebadobis 

xasiaTiTaa ganpirobebuli da mas maqsumumi gaaCnia daaxloebiT 

kuTri simZlavris im mniSvnelobebze, romelzec sawvavis sagzao 

xarjis minimumi SenarCunebulia, xolo moZraobis saSualo 

siCqare jer kidev mtulobs. 

am meTodiT Catarebuli kvlevebis safuZvelze davadgineT, 

rom saqarTvelos mTagoriani reliefis sagzao pirobebSi N2 

kategoriis III da IV klasis satvirTo ass-s kuTri simZlavris  
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nax.2.9.  satvirTo avtomatareblebis _ “maz-6422” (a) da “mersedes-benc 

aqtros _ 1853” (b) samodelo gzaze moZraobis saSualo siCqaris Vt, 

sawvavis sagzao xarjis QS da kuTri mwarmoeblurobis Wd mdgenelis 

damokidebuleba avtomobilis kuTri simZlavrisagan PS 

 

Wd 

t.km/l 

40 
35 

30 

25 

40 

45 

50 

55 

Wd 

t.km/l 

a) 

b) 
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racionaluri mniSvneloba Seadgens PSr =12,5...13,0 kvt/t-s, xolo N3 

kategoriis V, VI da VII klasis ass-s kuTri simZlavre PSr=7,5...8.0 

kvt/t-s; kuTri simZlavreebis am mniSvnelobebze 

avtosatransporto saSualebis kuTri mwarmoebluroba aRwevs 

maqsimums, xolo gadazidvebze danaxarjebis da garemos 

ekologiuri dWuWyianebis maCveneblebi minimumaluria. 

satvirTo avtomobilebis kuTri simZlavreebis Cvens mier 

miRebuli racionaluri sarekomendacio mniSvnelobebi 

gaTvaliswinebuli unda iqnes saqarTveloSi gadamzidavebis mier 

satvirTo avtomobilebis SeZenisas, satvirTo saavtomobilo 

parkis formirebisas, riTac miiRweva parkis muSaobis maRali 

efeqtianoba. amasTanave, kuTri simZlavreebis mixedviT ass-s 

SerCevisas, mxedvelobaSi unda iqnes miRebuli ass-s RerZze 

mosuli datvirTviT gzis mzidiunarianobis dadgenili normebi, 

romlis mixedviTac ass-ebi iyofian “a” da “b” jgufebad. “a” 

jgufis ass-is RerZze mosuli dasaSvebi datvirTva ar aRemateba 

10 tonas, xolo “b” jgufis - 6 tonas. zogierTi qveynebi TviTon 

aweseben TavianTi sagzao qselisaTvis RerZze mosuli datvirTvis 

dasaSvebi sididis normas. magaliTad, germaniis gzebze igi 

Seadgebs 8 tonas. Sesabamisad, imisaTvis, rom ssxvadasxva 

tvirTmzidi unaris mqone sagzao qselisaTvis SenarCunebuli iqes 

ass-s kuTri simZlavris sarekomendacio mniSvnelobebi, saWiroa 

ass-s SerCevisas gaTvaliswinebuli iqnas misi ReZebis saWiro 

raodenoba an SerCeuli iqnas SesabamisiFfaqtiuri 

saeqspluatacio tvirTmzidaobis racionaluri mnivneloba. ass-s 

moZraobisas sxvadasxva sagzao da satransporto pirobebSi, misi 

maRali efeqtianobiT muSaobis uzrunvelyofis mizniT, 

damamzadebeli qarxnebi iTvaliswineben maT eqspluatacias Zravis 

sxvadasxva maqsimaluri simZlavris mniSvnelobebiT. magaliTad, 

“mersedes-benc aqtros 1853” markis satvirTo ass gamodis 

avtomobilis da ori da sam RerZiani avtomobil-gamwis saxiT, 

romelTa nominaluri tvirmzidaoba Seadgens 40 t-s Zravis 
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maqsimaluri simZlavris Nemax eqvsi sxvadasxva mniSvnelobisaTvis 

(cxr.2.8.). 

 

cxr.2.7. “mersedes-benc aqtros-1853”-is teqnikuri monacemebi. 

 

 

 

 

zemoaRniSnulidan gamomdinare, kuTri simZlavris 

racionaluri mniSvnelobis mixedviT ass-s SerCevisas Tu misi 

Zravis maqsimaluri simZlavrea Ne=230 kvt da Ne=260 kvt, misi 

gamoyeneba mizanSewonilia vake reliefis gzebze; borcviani 

reliefis gzebze racionaluria Ne=315 kvt da Ne=350 kvt 

simZlavriani Zravebis mqone avtomobilebis gamoyeneba. Ne=390 kvt 

da Ne=420 kvt simZlavris Zravebi gamoiyeneba avtomatareblebze, 

romlebic asruleben  mTiani reliefis da Cqarosnul 

magistralur gzebze Soreul gadazidvebs, sadac satvirTo ass-s 

moZraobis dasaSvebi siCqareebi araa SezRuduli da aRemateba 

80...90 km/sT-s. 

saqarTvelos da misi msgavsi cvalebadi reliefis qveynebis 

gzebze “mersedes-benc aqtros 1853”-is tipis ass-ze racionaluria 

Ne=315 kvt maqsimaluri simZlavris mqone Zravis gamoyeneba. 

Tu ass-s muSaobs RerZze mosuli datvirTviT sxvadasxva 

mzidiunarianobis gzebze, maSin misi kuTri simZlavris 

racionaluri mniSvnelobis SenarCunebis mizniT sWiroa ass-s 

orRerZiani  modeli        1831 1835 1840 1843 1848 1853 1857 

Zravis simZlavre, kvt      230 260 290 315 350 390 420 

gamwes sruli wona, kg                      18 000 

dasaSvebi 

tvirTmzidaoba, kg              

40 000 

samRerZiani   modeli       2531 2535 2540 2543 2548 2553 1857 

Zravis simZlavre, kvt      230 260 290 315 350 390 420 

gamwes sruli wona, kg                      25 000 

dasaSvebi 

tvirTmzidaoba, kg              

40 000 
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faqtiuri racionaluri tvirTmzidaobis ganvsazRvra Gf. am 

SemTxvevaSi avtomobilis sruli wona Ga gamoiTvleba formuliT: 

                                  ,           t,                  (2.62) 

 

sadac, Nemax _ Zravas maqsimaluri efeqturi simZlavrea; Ne= 

PSr _ avtomobilis kuTri  simZlavris racionaluri 

mniSvnelobebi, t/kvt. 

Tu ass-s sruli wonis miRebul mniSvnelobas Ga gamovaklebT 

mis skuTar wonas Gg miviRebT ass-s faqtiuri racionaluri 

tvirTmzidaobis Gf mniSvnelobas: 

   , t,                                                           (2.63) 

 

magaliTad, “maz-6422” avtomatarebelis kuTri simZlavrea PS 

=5,64kvt/t da misi tvirTmzidaoba Qn=28t. Cveni gamoTvlebiT, am 

avtomatareblis racionaluri kuTri simZlavre Seadgens PSr=7,5 

kvt/t-s. maSin misi faqtiuri racionaluri tvirTmzidaoba 

saqarTvelos sagzao pirobebSi iqneba Gf =20t.  meores mxriv, 

imisaTvis, rom SenarCunebuli iqnas `maz-6422~  avtomatareblis 

nominaluri tvirTmzidaoba (28 t), masze unda dayendes Ne=315kvt 

maqsimaluri simZlavriani Zravi. amrigad, Cvens mier SemuSavebuli 

kuTri simZlavris racionaluri sididis SerCevis meTodi, 

saSualebas iZleva ass-s Zravis mixedviT ganvsazRroT 

racionaluri tvirTmzidaoba an ass-s dasaSvebi maqsimaluri 

tvirTmzidaobis mixedviT ganvsazRvroT misi Zravis maqsimaluri 

simZlavris racionaluri mniSvneloba. orive SemTxvevaSi 

miRebuli monacemebi aamaRlebs ass-s da, Sesabamisad, 

saavtomobilo parkis muSaobis efeqtianobas. 
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3. kvlevis Sedegebis ekonomikur da ekologiur 

efeqtianobaTa dadgena 

 

3.1. kvlevis Sedegebis ekonomikuri efeqti 

 

kvlevis Sedegebis ekologiuri efeqtianobia SeiZleba 

ganisazRvros kuTri mwarmoeblurobis Wp  an gadazidvebis 

TviTRirebulebis Cp mixedviT. Cven SemTxvevaSi igi 

gansazRvrulia meore meTodiT, romelSic gamoyenebulia pirveli 

meTodiT dadgenili Wp-s ganmsazRvreli parametrebis 

avtomobilis moZraobis saSualo teqnikuri siCqaris Vt da 

sawvavis sagzao xarjis Qs sidideebi (nax. 2.9.). 

gadazidvebze danaxarjebis teqnikur-ekonomikuri 

gaangariSebisaTvis saWiro parametrebia: 

avtomobilis tvirTmzidaoba qr,  t; 

sruli wona Ga,  t; 

kuTri simZlavre   Ps, t/km; 

avtomobilis fasi  Ca, lari; 

sawvavis fasi  Ck,  lari; 

moZraobis saSualo teqnikuri siCqare Vt,km/sT; 

datvirTva-gadmotvirTvaze dgomis dro To, sT; 

tvirTiani gzobis manZili  Le,km; 

kalendaruli dReebis raodenoba weliwadSi Dc, dRe; 

ganwesis dro  tn, sT; 

garbenis gamoyenebis koeficienti β; 

tvirTmzidaobis gamoyenebis koeficienti γ; 

avtomobilis gamoyenebis koeficienti α; 

swvavis sagzao xarji  Qs , litri/100km; 

swvavis sagzao xarji tvirTis gareSe moZraobisas Qx, 

litri/100km; 

danaxarjebi zeTze da sapox masalebze Co, litri/100km; 

avtomobilis amortizaciis vada Na, weli; 
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avtomobilis narCeni Rirebuleba Cl, lari; 

avtomobilis wliuri garbeni Ly, km; 

saburavebis raodenoba nr, cali; 

saburavis fasi Cr, lari; 

yoveldRiuri teqnikuri momsaxurebis saaTuri tarifi Cu, 

l/avt.sT ; 

ganwesSi yofnis dro Ti, saaTi; 

mZRolis xelfasis normas viRebT daxarjuli sawvavis fasis 

30%-s; 

damatebiTi danaxarjebad 1km garbenze viRebT sawvavis 

xarjis 25%-s; 

kuTri simZlavrisagan damokidebulebiT avtomobilis fasis 

cvalebadobis gasaTvaliswineblad vsargeblobT ass-ebis fasebis 

statistikuri monacemebiT,  romlis mixedviTac avtomobilis 

kuTri simZlavris 1 t/kvt-iT gazrdiT avtomobilis fasi izrdeba 

daaxloebiT 2.5...3%-T. 

“maz-6422” avtomatareblisaTvis seriuli ZraviT Nemax=235kvt, 

saqarTvelos pirobebSi gadazidvebze danaxarjebis teqnikur-

ekonomikuri gaangariSebisaTvis sawyisi monacemebs aqvT Semdegi 

mniSvnelobebi: 

qn=28 t; Ps=5,84 t/km; Ca=110000 lari; Ga=42 t; Ck=2,25 lari; Vt=40,5 

km/sT; To=1 sT; Le=100 km; Dc=365 dRe; tn=10 sT;  β =0,7;   γ =0.85, α =0.7,  Qs 

=52,8 litri/100km; Qxx=37 litri/100km; Cr =800 lari; Cl =5000 lari; 

Ly=84315 km; nr =10 cali; Cr=800 lari; Cu=0,25 lari/avt.sT; Ti=10 

saaTi. 

danaxarjebis gaangariSeba mimdinareobs qvemoT naCvenebi 

TanmimdevrobiT:  

1. saSualo saeqspluatacio siCqare 

 

 ,   km/sT.            (3.1.) 
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2. wliuri garbeni 

 

 ,   km.             (3.2.) 

 

3. wliuri mwarmoebloba 

 

 ,    t.km.          (3.3.) 

 

4. sawvavis saeqspluatacio xarji 

 

 ,   l/100km.        (3.4.) 

 

 

5. sawvavze danaxrjebi 1 km garbenze 

 

 , lari/km.              (3.5.) 

 

6. danaxarji zeTze 1km garbenze aiReba sawvavze danaxarjebis 

5...7% [44]: 

 

  ,  lari/km.               (3.6.) 

 

7. danaxarjebi yoveldRiur teqnikur momsaxurebaze 

   
  ,lari/km.               (3.7.) 

  

8. danaxarjebi amortizaciaze 

  , lari/km.             (3.8.) 

 

9. danaxarjebi saburavebis ganaxlebaze 
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 , lari/km.                (3.9.) 

10. danaxarjebi mZRolis xelfasze _ viRebT sawvavze danaxarjis 

30%-s 

 

 , lari/km.                 (3.10.) 

 

12. damatebiTi danaxarjebi  

 , lari/km.               (3.11.) 

 

13. sabolood tvirTis gadazidvis 1 km garbenze jamuri 

danaxarjebi iqneba 

 

 , lari/km.  (3.12.) 

14. weliwadSi gadazidvaze danaxarji: 

 

  , lari/w.             (3.13.) 

15. gadazidvis TviRirebuleba: 

  , lari/t.km.               (3.14.) 

16. 1 milioni tkm gadazidvis Rirebuleba: 

 , lari.          (3.15.) 

 

 `maz-6422~ avtomatareblis Zravis racionaluri kuTri 

simZlavris PPsr=7,5 SemTxvevaSi (roca Vt=51.2, km/sT da Qs=49.8, 

litri/100km),  analogiuri gaangariSebebiT vRebulobT, rom 1 

milioni tkm gadazidvis Rirebuleba CR=111044 lars. Csm da CR 

sidideebis mniSvnelobebis Sedareba gviCvenebs, rom racionaluri 

kuTri simZlavris SemTxvevaSi `maz-6422~ avtomatareblis mier 1 

milioni tkm gadazidvis Rirebuleba Semcirda 1450 lariT. 
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avtomatareblis `mersedes-benc aqtros-1853~ racionaluri 

kuTri simZlavrisaTvis zemoT aRwerili meTodiT gaangariSebam 

gviCvena, rom 1 milioni tkm gadazidvis Rirebuleba Semcirda 1000 

lariT. 

 

3.2. kvlevis Sedegebis ekologiuri efeqti 

kuTri simZlavris Cvens mier dadgenili mniSvnelobebi 

racionaluria ara marto ass-s efeqtianobis maCvenebeli 

ekonomikuri parametrebis, aramed ekologiuri maCveneblebis 

mixedviTac, radgan kuTri simZlavris miRebuli mniSvnelobebi 

uzrunvelyofen avtomatareblebis Zravis muSaobas sawvavis 

minimaluri kuTri da sagzao xarjebis diapazonebSi. Cvens mier 

Catarebuli iqna Zravis gamonabolqv airebSi naxSirJangis _ CO-s 

Semcvelobis kvleva gamonabolqv airebSi CO-s kuTi Semcvelobis 

gamosaangariSebel formuliT [47]: 

 

 , gr/km,                    (3.16.) 

sadac, gco _ CO-s Semcvelobaa gamonabolqv airebSi, gr/km; Qo _ 

gamonabolqvi airebis moculobiTi raodenobaa, m3; Cco _ 

gamonabolqv airebSi CO-s koncentraciaa %-Si; ρco _ naxSirJangis 

simkvrivea da normalur pirobebSi udris 1,25 kg/m3; Vt _ 

avtomobilis moZraobis saSualo siCqarea misi kuTri simZlavris 

Ps  mocemul mniSvnelobaze. 

Zravadan gamobolqvili airebis moculobiTi raodenoba 

gaiangariSeba formuliT: 

 

,     m3  ,               (3.17.) 

sadac, Vh _ Zravas litraJia, l; ηv _ Zravis cilindrebis 

Sevsebis koeficienti; ne _ muxla lilvis brunvis sixSire, wT-1; B 

_ empiriuli koeficientia da dizelis ZravebisaTvis B = 0,0004. 
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Zravadan gamonabolqv airebSi CO-s koncentracia damyarebul 

reJimebze muSaobisas gamoiTvleba formuliT: 

          (3.18.) 

sadac, αT _ sawvav narevSi haeris siWarbis koeficientia. 

am meTodiT Cvens mier Catarebuli gaangariSebebis mixedviT 

agebuli iqna dizelis Zraviani avtomatareblebis gamonabolqv 

airebSi CO-s moculobiTi raodenobis damokidebuleba 

avtomobilis kuTri simZlavris Ps Sesabamisi saSualo 

siCqarisagan Vt, romelic mocemuli aris nax. 3.1-ze.  

Cvens mier Catarebuli kvlevebis Sedegebma aCvena, rom 

dizelis Zraviani avtomatareblebis gamonabolqv airebSi CO-s 

moculobiTi raodenobis minimumis zona saqarTvelos pirobebSi 

mZime satvirTo avtomobilebisaTvis Seesabameba sidides _ 

NkuT.=7_7.5kvt/t. es aixsneba imiT, rom kuTri simZlavris am 

mniSvnelobebze ass moZraobs transmisiis dabal gadacemaTa  

  

          

 
 

        

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

          

 

 

 

 

nax.3.1. dizelis Zraviani avtomatareblis `maz 6422~-is gamonabolqv airebSi 

CO-s moculobiTi raodenobis Semcirebis damokidebuleba avtomobilis 

kuTri simZlavrisa (PS) da Sesabamisi moZraobis saSualo siCqarisagan (Vt) 
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ricxvebze da ganvlili manZilis erTeulze mosuli Zravas 

muxla lilvis jamuri brunTa ricxvi minimumia, ris gamoc Zrava 

muSaobs sawvavis minimaluri kuTri xarjis maxasiaTeblebis 

diapazonSi da sawvavis sagzao xarjic minimaluria, amitom 

Zravadan atmosferoSi gamonabolqvi namwvi airebis da 

Sesabamisad CO-s raodenoba kuTri simZlavris racionalur 

mniSvnelobebze minimaluria [48]. 

nax. 3.1-is mixedviT, ass-s racionluri kuTri simZlavris 

realizaciiT  

gamonabolqv airebSi CO-s moculobiTi raodenoba Semcirdeba 

5...7%-iT, radgan sawvavis sagzao xarji mcirdeba 3...4%-iT. aqedan 

SeiZleba davaskvnaT, rom saavtomobilo satransporto 

parkisaTvis kuTri simZlavreebis racionaluri mniSvnelobebis 

SerCeviT SeiZleba miRweuli iqnas mniSvnelovani ekologiuri 

efeqtic [49]. 

 

 

 

 

ZiriTadi daskvnebi 

 

1. sadisertacio naSromis farglebSi Catarebuli 

gamokvlevebiT dadgenili iqna, rom saqarTveloSi satvirTo 

saavtomobilo satransporto sistemas gaaCnia mniSvnelovani 

rezervi gdazidvebis efeqtianobis asamaRleblad, risi 

realizebac mniSvnelovanwiladaa damokidebuli ass-s kuTri 

simZlavris moZraobis pirobebTan adaptirebis xarisxze. 

adaptirebis xarisxis gazrda uzrunvelyofs moZraobis saSualo 

siCqaris da mwarmoeblurobis amaRlebas sawvavis da sxva 

materialuri saSualebebis minimaluri danaxarjebiT, rac 

saboloo jamSi iZleva saqarTveloSi satvirTo saavtomobilo 

gadazidvebis efeqtianobis 15_20%-iT gazrdis SesaZleblobas. 
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2.  satvirTo avtosatransporto saSualebebis muSaobis 

efeqtianobis Semfasebeli parametrebis SedarebiTi anlizis 

Sedegad dasabuTebulia, rom saqarTvelos sagzao 

saeqspluatacio pirobebSi satvirTo gadazidvebisas ass-s 

muSaobis efeqtianobis amaRlebis faqtoria kuTri simZlavris 

racionaluri mniSvneloba, romelic ass-s saeqspluatacio 

Tvisebebis srulad realizebis pirobebSi uzrunvelyofs 

tvirTis gadazidvis maqsimalur kuTr mwarmoeblurobas . 

3. damuSavebulia mTematikuri modeli, romelic ass-s kuTri 

mwarmoeblurobis ganmsazRvreli parametrebis _ moZraobis 

saSualo siCqaris da sawvavis sagzao xarjis gaangariSebis 

kompiuterze realizebisas, arsebulisagan gansxvavebiT 

iTvaliswinebs ass-s moZraobis realuri pirobebis Sesabamisad 

gzis grZivi da ganivi profilis elementebis da satransporto 

nakadebis parametrebis cvalebadobas; Zravis nawilobriv da 

cvalebad sadatvirTo reJimebze muSaobas; ass-s tranmisiis 

safexuris gadarTvis gardamaval process. 

4, damuSavebulia ass-s kuTri simZlavris racionaluri 

mniSvnelobis gansazRvris meTodi, romlis Semfasebeli 

kriteriumis _ kuTri mwarmoeblurobis saangariSo formulaSi 

gaTvaliswinebulia kuTri simZlavrisagan damokidebulebiT ass-s 

sakuTari wonis cvalebadobis kanonzomiereba. 

5. saqarTvelos sagzao pirobebisaTvis dadgenilia, rom N2 

kategoriis III da IV klasis saSualo tvirTmzidaobis ass-s 

kuTri simZlavris racionaluri mniSvneloba Seadgens 

Psr=12,5...13,0 kvt/t-s, xolo N3 kategoriis V, VI da VII klasis 

mZime tvirTmzidaobis avtomobilebis da avtomatareblebisaTvis 

_ Psr=7,5...8.0 kvt/t-s;  

6. kvlevis Sedegebis realizeba saSualod 20%-iT aamaRlebs 

saqarTveloSi satvirTo avtomobilebis kuTri mwarmoeblurobas 

(kerZod `maz-6422~ markis avtomatareblis mier Sesrulebuli 1 

mln.t.km samuSaos Rirebuleba mcirdeba daaxloebiT 1450 larT, 
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xolo `mersedes-benc aqtros-1853” markis avtomatareblisaTvis 

daaxloebiT _ 1000 lariT) da uzrunvelyofs sawvavis sagzao 

xarjis Semcirebas 3...4%-iT da, Sesabamisad, gamonabolqv airebSi 

CO-s moculobiTi raodenobis Semcvelobis 5...7%-iT Semcirebas. 
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danarTi 

avtomobilebis moZraobis modelirebis programa 
“AUTOGR” 

 
REAL NNØ (5ØØ),NC (5ØØ),MM(3,8),NOB(3,8),NE1(5ØØ),NAC(3) 
REAL KAK (3),NNE(7),NNC(7),MM1(5ØØ),NE(5ØØ),NNAC(3),KKAK(3) 
REAL IGE(3,1ØØ),NEE(3,1ØØ),NCA,MMO,NN,NEMAX,MM 
DIMENSION BB1B(2Ø),35(5ØØ) 
DIMENSION AV(5ØØ),AN(5ØØ) 
DIMENSION V(1ØØ),S(1ØØ), SS(1ØØ), SII(1ØØ),AN1(2Ø) 

DIMENSION V1(2Ø),DE(2Ø), AAN(5ØØ) 

DIMENSION G(8),G1(8),P(8),P1(8),V1(5ØØ) 

DIMENSION QS(5ØØ),GE (5ØØ) 

COMMON/SUB/NM(2ØØ),AA(2Ø)IKK(2ØØ),IND(2Ø),KN,KP 

COMMON/SEL/A(3,3)B(3),X(3) 

TYPE *,”SeiyvaneT i.d. gzaze moZraobisas” 

CALL ASFILE(1) 

READ(1,4Ø4)MR 

READ(1,4Ø4)NR 

READ(1,4Ø7)(SII(I),I=1,MR) 

READ(1,4Ø7)(SS(I),I=1,MR) 

READ(1,4Ø7)(S(I),I=1,NR) 

READ(1,4Ø7)(V(J),J=1,NR) 

READ(1,4Ø7)VØ 

FORMAT(1Ø18) 

FORMAT(1ØF8,Ø) 

CALL CLOSE(1) 

TYPE *,”SeiyvaneT i.d. AVTOMOBILIS” 
CALL ASFILE(1) 

READ(1,4Ø7)GA,AKW,F,RK,B1Ø,BR 
READ(1,4Ø7) ANMAX,NEMAX,GEXX,GEMAX,ANKP 

READ(1,4Ø7)A(7),A(8) 

READ(1,4Ø4)KP,K1N,K2N,KNK 

READ(1,4Ø7)(BB1B(I),I=1,KP) 

READ(1,4Ø7)(DE(I),I=1,KP) 

READ(1,4Ø4)(IND(I),I=1,KP-1) 

READ(1,4Ø7)(AA(I),I=1,KP-1) 

READ(1,4Ø7)(AN1(I),I=1,KP) 

READ(1,4Ø4)KNM 

READ(1,4Ø7)(NM(I),I=1,KNM) 

READ(1,4Ø4)(IKK(I),I=1,KNM) 

DO 45Ø I=1, 8 

READ(1,4Ø7)(NOB(J,I),J=1, 3) 

DO 451 I=1, 8 

READ(1,4Ø7)(MM(J,I),J=1, 3) 

READ(1,4Ø7)(G(I),I=1, 8) 

READ(1,4Ø7)(G1(I),I=1, 8) 

READ(1,4Ø7)(P(I),I=1, 8) 

READ(1,4Ø7)(P1(I),I=1, 8) 

READ(1,4Ø4)KNX 
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READ(1,4Ø4)KN 
DO 46Ø I=1,KNX 

READ(1,4Ø7)(IGE(J,I),J=1, 3) 

CONTINUE 
DO 461 I=1, KNX 

READ(1,4Ø7)(NEE(J,I),I=1, 3) 

CONTINUE 
CALL CLOSE(1) 

H=Ø.5 

H1=Ø.25 
S1=Ø. 

S2=Ø. 

S3=Ø. 

SS1=Ø. 

EPS=Ø.1 

I=Ø 

J1=1 
K7=1 
 
 
 
 
J=1 
FØ=Ø.Ø12 

A33=2.5 

TR=Ø.85 

TR1=Ø.92 

I1=1 
VV=VØ 

AV(I1)=VØ 

M=1 

N=1 

NC(I1)=(FØ*(1.+(Ø.Ø216*VV)**2)*GA*VV)/(1ØØØ.*TR)+(AKW*F*VV**3 

‘(1ØØØ.*TR)+(GA*SII(M)*VV)/(1ØØØ.*TR) 

NCA=NC(I1) 

CALL SUBAL (VV,NCA,IK) 

PRINT 2Ø1,VV,NCA,IK 

FORMAT(GX,’VV=’,F5.2,3X,’NC=’,F6.Ø,3X,’IK=’,I2) 

BIK=BB1B(IK) 

NNØ(I1)=VV*BIK*BR*B1Ø/(6.28*RK) 

AN(1)=NNØ(I1) 

MMO=159.255*NC(I1)/NNØ(I1) 

PRINT 2Ø9,NC(I1),IK,NNØ(I1),MMO 

FORMAT(14X,’NC-----IK-----NNØ-----MMO’,/,6X,F8.Ø,I8,F12.3,F6.Ø/) 

DO 56 II=1,8 

IF(((GII).LE.NNØ(I1)).AND.(NNØ(I1).LE.G1(I1))).AND.((P(I1). 

LE.MMO).AND.(MMO.LE.P1(I1))))GO TO 997 

CONTINUE 

PRINT *,’ MONACEMtA Secdoma P,P1,G,G1’ 
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KALPA=II 

K=KALPA+1 

 

 

IF(K.GE.8)K=8 

PRINT 728,IK,K 

FORMAT(9X,’IK=’,I34X,’K=’,I1) 

DO 5 II=1,3 

NAC(II)=MM(II,K) 

KAK(II)=NOB(II,K) 

CONTINUE 

DO 6 IJ=1,3 

A(IJ,1)=1 

A(IJ,2)=KAK(IJ) 

A(IJ,3)=KAK(IJ)**2 

DO 53 K8=1,3 

B(K8)=NAC(K8) 

CALL SELIM(3) 

A4=(BIK**2*B1Ø**2*BR**2*TR*9,81)/(6.28*RK**2*GA*DE(IK)) 

A5=(A7*BIK*B1Ø*9.81*BR)/(GA*DE(IK)*6.28*RK) 

A6=(6.32*9.81*RK*AB)/(GA*DE(IK)*BIK*B1Ø*BR) 

AA1=A4*B(1)-A5 

AA2=A4*B(2) 

AA3=A4*B(3)-A6 

AA4=A9 

I=I+1 

AN(I+1)=AN(I)+H*(AA1+AA2*AN(I)+AA3* AN(I)**2-AA4*SII(M)) 

IF(AN(I+1).GE.ANMAX)AN(I+1)=ANMAX 

MM1(I+1)=B(1)+B(2)*AN(I+1)+B(3)*AN(I+1)**2 

NE(I+1)=MM1(I+1)*AN(I+1)/159.255 

AV(I+1)=(6.28*AN(I+1)*RK)/(B1Ø*BIK*BR) 

INN=I 

FORMAT(6X,’AN=’,F6.2,3X,’MM=’,F6.Ø,3X,’NE=’,F5.Ø,3X,’V=’,F6.3) 

PRINT 2Ø3,AN(I+1),MM1(I+1),NE(I+1),AV(I+1) 

IF((AN(I+1)-AN(I)).LT.Ø.AND.AN(I+1).LT.35.) GO TO 231 

CONTINUE 

S5(J)=((AV(I)+AV(I+1))/2.)*H 

SS1=S5(J)+SS1 

J=J+1 

 

 

 

PRINT 2Ø4,SS1,I 

FORMAT(15X,’S=’,F8.3,5X,’I=’,15) 

IF(SS1-SS(M))37,37,38 

IF(SS1-S(N))3,4,4 

N=N+1 

PRINT 211,N 

FORMAT(9X,’N=’,12) 

S(N)=S(N)+S(N-1) 

IF(N-NR)67,67,68 
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IF(AV(I+1)-V(N))12,12,78 

IF(ABS(AV(I+1)-V(N))-EPS)43,43,13 

I=I+1 

AV(I+1)=V(N) 

NE(I+1)=(FØ*(1.+(Ø.Ø216*AV(I+1))**2)*GA*AV(I+1))/ 

(1ØØØ.*TR)+(AKW*F*AV(I+1)**3)/(1ØØØ.*TR)+(GA*SII(M)* 

AV(I+1))/(1ØØØ.*TR) 

IF(NE(I+1).GT.NEMAX) NE(I+1)=NEMAX 

IF(NE(I+1).GE.Ø.) GO TO 999 

NCA=ABS(NE(I+1)*TR*TR1) 

IF(NCA.GT.NEMAX) NCA=NEMAX 

VV=V(N) 

CALL SUBAL (VV,NCA,IK) 

PRINT 299,VV,NCA,IK 

FORMAT(6X,’VV=’,F5.2,3X,’NC=’,F5.Ø,3X,’IK=’,12) 

BIK=BB1B(IK) 

AN(I+1)=AV(I+1)*BIK*B1Ø*BR/(6.28*RK) 

IF(AN(I+1).GE.ANMAX)AN(I+1)=ANMAX 

S5(J)=AV(I+1)*H 

SS1=S5(J)+SS1 

PRINT 2Ø4,SS1,I 

J=J+1 

GO TO 131 

I11=I 

IF(AN(I+1)-AN1(IK))67,26,26 

A5=(A7*BIK*B1Ø*9.81*BR)/(GA*DE(IK)*6.28*RK) 

A6=(6.32*9.81*RK)/(GA*DE(IK)*BK*B1Ø*BR 

C1=(A5+A9*SII(M)) 

C2=A6 

PRINT 513,C1,C2 

FORMAT(15X,’KOEFICIENTEBI C1,C2’,4X,12F11.4) 

I2=I+1 

I4=I2+3 

DO 73 I12=I2,I4 

I=I12 

J=J+1 

AN(I)=AN(I-1)-H1*(C1+C2*AN(I-1)**2) 

AV(I)=(6.28*AN(I)*RK)/(B1Ø*BIK*BR) 

AAN(I)=AN(I)*6Ø. 

S5(J)=((AV(I)+AV(I-1))/2.)*H1 

SS1=S5(J)+SS1 

PRINT 418,I,AN(I),I,AV(I),SS1 

FORMAT(6X,’AN(‘,13,’)=’,F5.2,3X,’AV(‘,13,’)=’, 

*F5.23X,’SS1=’,F8.3) 

CONTINUE 

IR=I4-I11 

IF(IR.GE.8) GO TO 2Ø5 

IK=IK+1 

IF(IK.GE.KP) IK=KP 

BIK=BB1B(IK) 

AN(I)=Ø.925*BB1B(IK)*AN(I)/BB1B(IK-1) 
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PRINT *’GADARtVA ZEDA GVERDZE.’ 

GO TO 26 

I=I11 

DO 83 L=1,8 

I=I+1 

NC(L)=(FØ*(1.+(Ø.Ø216*AV(I))**2)*GA*AV(I))/ 

 

 

 

 

1 (1ØØØ.*TR)+(AKW*F*AV(I)**3)/(1ØØØ.*TR)+(GA*SII(M)*AV(I))/ 

2 (1ØØØ.*TR) 

PRINT 438,L,NC(L) 

FORMAT (18X,’NC(‘,I1,’)=’,F8.3) 

CONTINUE 

NN=ABS(NC(1)) 

IF(NN.GT.NEMAX) NN=NEMAX 

NNE(1)=NN 

NE(I11+1)=NN 

I=I11+1 

DO 85 L=2,8 

I=I+1 

PRINT 481,L,NN 

NNC(L)=ABS(NC(L)-NC(L-1)) 

NNE(L)=ABS(NN-NNC(L)) 

NN=NNE(L) 

NE(I)=NN 

FORMAT (15X,’NNE(‘,I1,’)=’,F5.Ø) 

CONTINUE 

MMO=159.255*Ø.85*NN/AN(I) 

NNØ(I1)=AN(I) 

PRINT 2ØØ,MMO,IK 

FORMAT(1ØX,’MMO=’,F6.Ø,3X,’IK=’,12) 

I=I-1 

GO TO 55 

IK=IK-1 

IF(IK.BQ.1)K=K+4 

IF(IK.BQ.2)K=K+3 

IF(IK.GT.2)K=K+2 

PRINT 217 

FORMAT (11X,’GADARtVA QVEDA GVERDZE.’) 

AN(I+1)=Ø.925*BB1B(IK)*AN(I+1)/BB1B(IK+1) 

IF(AN(I+1).GE.ANMAX)AN(I+1)=ANMAX 

BIK=BB1B(IK) 

GO TO 11Ø 

M=M+1 

PRINT 2Ø7,M 

FORMAT (9X,’M=’,12) 

SS(M)=SS(M)+SS(M-1) 

IF(M-MR)812,812,68 

I1=I1+1 
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GO TO 11Ø 

K=K+1 

IF(K.GT.8)GO TO 918 

GO TO 11Ø 

K=8 

GO TO 9Ø1 

I=I+1 

AV(I+1)=SQRT(AV(I)**2-2.*A33*AV(I)*H+A33**2*H**2) 

IF(AV(I+1).LE.V(N))AV(I+1)=V(N) 

AN(I+1)=AV(I+1)*BIK*B1Ø*BR/(6.28*RK) 

IF(AN(I+1).GE.ANMAX)AN(I+1)=ANMAX 

NE(I+1)=(FØ*(1.+(Ø.Ø216*AV(I+1))**2)*GA*AV(I+1))/(1ØØØ.*TR) 

+(AKW*F*AV(I+1)**3)/(1ØØØ.*TR)+(GA*SII(M)*AV(I+1))/(1ØØØ.*TR) 

IF(NE(I+1).GT.NEMAX) NE(I+1)=NEMAX 

S5(J)=((AV(I+1)+AV(I))/2.)*H 

SS1=S5(J)+SS1 

PRINT 2Ø6,AV(I+1),AN(I+1),NE(I+1) 

FORMAT (1ØX,’V=’,5.2,3X,’AN=’,F7.3,3X,’NE=’,F5.Ø) 

PRINT 2Ø4,SS1,I 

J=J+1 

GO TO 131 

QSS=Ø. 

KKI=I 

DO 881 I5=1,KKI 

K1K=K1N 

K2K=K2N 

 

 

 

 

 

 

DO 811 JJ2=1,KNX 

AAN(I5)=AN(I5)*6Ø 

IF(AAN(I5).GE.KIK.AND.AAN(I5).LT.K2K)GO TO 871 

K1K=K2K 

K2K=K2K+KNK 

DO 851 KKJ=1,3 

NNAC(KKJ)=IGE(KKJ,JJ2) 

KKAK(KKJ)=NEE(KKJ,JJ2) 

CONTINUE 

DO 854 II=1,3 

A(II,1)=1. 

A(II,2)=KKAK(II) 

A(II,3)=KKAK(II)**2 

B(II)=NNAC(II) 

CALL SELIM(3) 

IF(IK.BO.I)K=K+4 

IF(IK.BQ.2)K=K+3 

IF(IK.GT.2)K=K+2 

PRINT 217 
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FORMAT (11X,’GADARtVA QVEDA SAFEXURZE’) 

AN(I+1)=Ø.925*BB1B(IK)*AN(I+1)/BB1B(IK+1) 

IF (AN(I+1).GE.ANMAX)AN(I+1)=ANMAX 

BIK=BB1B(IK) 

GO TO 11Ø 

M=M+1 

PRINT 2Ø7,M 

FORMAT(9X,’M=’,I2) 

SS(M)=SS(M)+SS(M-1) 

IF(M-MR)812,812,68 

I1=I1+1 

GO TO 118 

K=K+1 

IF(K.GT.8)GO TO 918 

GO TO 11Ø 

K=8 

GO TO 9Ø1 

I=I+1 

AV(I+1)=SQRT(AV(I)**2-2.*A33*AV(I)*H+A33**2*H**2) 

IF(AV(I+1).LE.V(N))AV(I+1)=V(N) 

AN(I+1)=AV(I+1)*BIK*BIØ*BR/(6.28*RK) 

IF(AN(I+1).GE.ANMAX)AN(I+1)=ANMAX 

NE(I+1)=(FØ*(1.+(Ø.Ø216*AV(I+1))**2)*GA*AV(I+1))/1ØØØ.*TR) 

+(AKW*F*AV(I+1)**3)/ 1ØØØ.*TR)+(GA*SII(M)*AV(I+1))/1ØØØ.*TR) 

IF(NE(I+1).GT.NEMAX)NE(I+1)=NEMAX 

S5(J)=((AV(I+1)+AV(I))/2.)*H 

SS1=S5(J)+SS1 

PRINT 2Ø6,AV(I+1),AN(I+1),NE(I+1) 

FORMAT(1ØX,’V=’,F5.2,3X,’AN=’,F7.3,3X, ‘NE=’,F5.Ø) 

PRINT 2Ø4,SS1,I 

J=J+1 

GO TO 131 

QSS=Ø. 

KKI=I 

DO 881 I5=1,KKI 

K1K=K1N 

K2K=K2N 

 

 

 

 

DO 811 JJ2=1,KNX 

AAN(I5)=AN(I5)*6Ø 

IF(AAN(I5).GE.K1K.AND.AAN(I5).LT.K2K) GO TO 871 

K1K=K2K 

K2K=K2K+KNK 

DO 851 KKJ=1,3 

NNAC(KKJ)=IGE(KKJ,JJ2) 

KKAK(KKJ)=NEE(KKJ,JJ2) 

CONTINUE 

DO 854 II=1,3 
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A(II,1)=1. 

A(II,2)=KKAK(II) 

A(II,3)=KKAK(II)**2 

B(II)=NNAC(II) 

CALL SELIM(3) 

DO 41Ø J=K,N 

TEMP=A(K,J) 

A(K,J)=A(L,J) 

A(L,J)=TEMP 

TEMP=B(K) 

B(K)=B(L) 

B(L)=TEMP 

IF(A(K,K))5Ø1,5Ø5,5Ø1 

DO 3ØØ I=I1,N 

AM=A(I,K)/A(K,K) 

A(I,K)= Ø 

DO 3Ø1 J=I1,N 

A(I,J)=A(I,J)-AM*A(K,J) 

B(I)=B(I)-AM*B(K) 

IF(A(N,N))3Ø2,5Ø5,3Ø2 

X(N)=B(N)/A(N,N) 

I=N-1 

IP1=I+1 

SUM=Ø 

DO 7ØØ J=IP1,N 

SUM=SUM+A(I,J)*X(J) 

X(I)=(B(I)-SUM)/A(I,I) 

I=I-1 

IF(I)8ØØ,8ØØ,71Ø 

DO 321 II=1,N 

B(II)=X(II) 

RETURN 

PRINT 8 

FORMAT(‘MIrEBULI MATRICA’) 

STOP 

END 
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