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reziume 

avtomobilis efeqturobis amaRlebis mniSvnelovan gzas 
warmoadgens avtomobilis, muSaobis unariani mdgomareobis 
saTanado (optomalur) doneze SenarCuneba. es uzrunvelyofs 
avtomobilis mwarmoeblurobis, moZraobis usafrTxoebis da 
ekologiurobis amaRlebasa da saeqspluatacio xarjebis 
Semcirebas. aRniSnuli sakiTxis did mniSvnelobaze miuTiTebs, 
Tundac is, rom avtomobilis teqnikur momsaxurebasa da 
remontze gaweuli xarjebi 2-2,5-jer aRemateba axali 
avtomobilis damzadebis xarjebs. amitom saavtomobilo 
transportis efeqtianobis amaRlebis TvalsazrisiT didi 
mniSvneloba eniWeba iseTi meTodebis damuSavebas, romlebic 
uzrunvelyofen avtomobilebis saimedoobis sasurveli donis 
SenarCunebas minimaluri danaxarjebis pirobebSi. 

naSromis mizania eqspluataciis procesSi avtomobilebis 
saimedoobis marTvis meTodebis damuSaveba da maTi realizaciiT 
efeqtianobis teqnikur-ekonomikuri maCveneblebis amaRleba. 

aRniSnuli sakiTxis irgvliv literaturis mimoxilvisa da 
arsebuli meTodebis analizis safuZvelze Camoyalibebuli iqna 
Semdegi ZiriTadi amocanebi: avtomobilis agregatebisa da 
sistemebis saimedoobis maCveneblebze muSaobis reJimebis 
parametrebis gavlena da misi Sefasebis meTodis damuSaveba; 
teqnikuri momsaxurebis operaciebis Sesrulebis optimaluri 
periodulobis gansazRvris meTodis damuSaveba; agregatebisa da 
sistemebis detalebis Secvlis optimaluri sistemis damuSaveba 
teqnikur-ekonomikuri kriteriumiT.  

naSromi moicavs Teoriul da eqsperimentul kvlevebs. 
kvlevis obieqtad aRebul iqna qalaqis pirobebSi momuSave 
”bogdan А-092” markis saqalaqo avtobusi. aRniSnuli avtubusis 
saeqspluatacio pirobebisgan gamomdinare saWiro gaxda 
saimedoobis maCveneblebisa da muSaobis reJimebis 
urTierTkavSiris gansazRvra. aRniSnuli urTierTkavSiris 
Sesafaseblad SefasebisaTvis, gamoyenebulia korelaciis 
koeficienti.  

naSromSi damuSavebuli iqna avtomobilebis teqnikuri 
momsaxurebis optimizaciis maTematikuri modeli. teqnikuri 
momsaxurebis reJimis optimizirebis modelirebis dros 
gaTvaliswinebul iqna umtyuneblobis kriteriumi, romelic 
aisaxeba teqnikuri mdgomareobis parametris zRvruli 
mniSvnelobebiT. momsaxurebis periodulobis gansazRvrisTvis 
damuSavebuli modeli saSualebas iZleva avtomobilis nebismieri 
sistemisa da meqanizmisaTvis gamovlenili iqnas optimaluri 
perioduloba, rodesac gaTvaliswinebuli iqneba rogorc 
umtyuneblobis, ise kuTri xarjebis minimumis kriteriumebi.   

saavtomobilo tranportis moZravi Semadgenlobis 
teqnikuri mdgomareobis sasurvel doneze uzrunvelyofis mizniT 
gaTvaliswinebulia da teqnikuri zemoqmedebis iseTi samuSaoebi, 
romlebic dakavSirebulia detalebis SecvlasTan. miznebi da 
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mizezebi, romlebic ganapirobeben detalebis Secvlis ama Tu im 
sistemis upiratesobas da misi gamoyenebis efeqturobas, 
gamovlindebian teqnikur-ekonomikuri kriteriumis poziciebidan. 
kvlevis Sedegad ganisazRvra detalebis Secvlis strategia 
detalebis gamoyenebis koeficientis gaTvaliswinebiT. 

naSromis eqsperimentul nawilSi moxvda sakvlev avtobusebze 
dakvirvebis Sedegad miRebuli statistikuri monacemebis 
damuSaveba da saimedoobis maCveneblebis gamovlena 
umtyuneblobis, xangamZleobis da saremonto vargisianobis 
mixedviT. moxda mtyunebebisa da uwesivrobebis klasificireba da 
dajgufeba agregatebisa da sistemebis mixedviT. ganisazRvra 
avtobusis saimedoobis malimitirebeli detalebis nomenklatura 
umtyuneblobis da Rirebulebis maCveneblebis mixedviT, 
gamovlinda agregatebisa da sistemebis resursebi, da 
ganawilebis parametrebi, variaciis koeficientebi da saSualo 
kvadratuli gadaxrebi.  

eqsperimentaluri monacemebis safuZvelze ganisazRvra 
avtomobilis agregatebisa da sistemebis umtyuneblobis done, 
gamovlinda mtyunebaTa nakadis parametri da mtyunebaTaSorisi 
namuSevri. malimitirebeli detalebisaTvis agebul iqna maTi 
umtyunebo muSaobis albaTobebis mrudebi. gamovlinda 
malimitirebli detalebis resursebis ganawilebis maCveneblebi 
kuTri xarjebis cvlilebis mixedviT.  

saqalaqo avtobusebis saeqspluatacio pirobebidan 
gamomdinare meqanizmebisa da sistemebisTvis, ganisazRvra erT km-
ze damuxruWebaTa da gadabmulobaTa CarTvebis raodenoba, ris 
safuZvelzec aigo maTi ganawilebis simWidrovis mrudebi da 
damuSada datvirTvebis ciklebis raodenobis garbenze gadamyvani 
nomograma.  

Sesrulda Teoriuli da eqsperimentuli kvlevebis erToblivi 
analizi. eqsperimetuli monacemebis damuSavebiT miRebuli 
Sedegebi Setanili iqna damuSavebuli meTodebis modelirebul 
maTematikur gamosaxulebebSi da miRebul iqna ZiriTadi 
daskvnebi.  ganisazRvra korelaciis koeficientis mniSvneloba 
gadabmulobis diskis da samuxruWe dolis friqciuli sadebebis 
cveTis sidideebs Soris. arsebuli monacemebis safuZvelze 
ganisazRvra gadabmulobisa da samuxruWe sistemis teqnikuri 
momsaxurebis optimaluri perioduloba. gadabmulobisa da misi 
meqanizmebisTvis igi Seadgens 30 aTas km-s, xolo samuxruWe 
sistemisTvis 28 aTasi km-is farglebSia. 

teqnikuri momsaxurebis periodulobis gansazRvris 
damuSavebuli meTodebi praqtikulad realizebadia da maTi 
ganxorcieleba SesaZlebelia ara marto gadabmulobisa da 
samuxruWe sistemisaTvis, aramed avtomobilis sxva agregatebsa 
da kvanZebisaTvis. 

mimdinare remontis nairsaxeobebis formirebisas 
gansakuTrebuli yuradReba iqna gamaxvilebuli teqnikur 
zemoqmedebebze, romlebic dakavSirebulia gadabmulobis da 
gadacemaTa kolofis kvanZebisa da elementebis unaris 
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aRdgenasTan, xolo samuxruWe sistemaSi samuxruWe meqanizmebis, 
hidroamZravis da xelis muxruWis elementebis muSaobis unaris 
aRdgenaze. es ganapiroba iman, rom aRniSnuli elementebis 
muSaobis unaris SenarCunebaze saTadarigo detalebis xarji 
Seadgens 80%- da 90% Sesabamisad. 

gaTvaliswinebul iqna ra mimdinare remontebis nair-
saxeobaTa formirebis teqnologiuri niSnis mizanSewoniloba, 
damuSavebul iqna detalebis Secvlis sistemebi da gamovlenili 
iqna detalebis gamoyenebis koeficienti. 

kvlevis Sedegebis analiziT dadgenili iqna teqnikurad 
mzadyofnis koeficientis cvlileba garbenis mixedviT da 
teqnikuri mizezebiT gamowveuli yvela saxis mocdenebis 
gaTvaliswinebiT, mimdinare remontebis Semcirebis gziT, 
teqnikurad mzadyofnis koeficienti gaizarda 0,85-dan 0,90-mde, 
ris Sedegadac avtobusis mwarmoebloba gaizarda 6%-iT. 
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Abstract  

The important way of motor cars’ efficiency improvement is the maintenance of 
motor vehicle operable condition at the adequate (optimal) level. This provides the 
increase of motor car performance, traffic safety and ecological compatibility, as well 
as reduction of operational costs. The great importance of the mentioned issue is 
testified by the fact that costs incurred for motor car maintenance and repair are 2-2,5 
times bigger that expenses for new motor car manufacturing.  That’s why from the 
viewpoint of improvement of automobile transport efficiency the great importance is 
attached to the elaboration of the methods that provide the maintenance of desirable 
level of motor car reliability under conditions of minimal expenses.  

The work objective is the elaboration of motor cars reliability management 
methods during the operation process and improvement of technical and economic 
parameters of efficiency by means of their implementation.  

On the basis of literature review round the mentioned issue and current methods 
analysis the following primary tasks have been established: effect of parameters of 
operation mode on the indices of reliability of motor vehicles assemblies and systems 
and the processing of their assessment methods; the elaboration of the method of 
determination of optimal periodicity of maintenance operations implementation; the 
elaboration of optimal systems of assemblies’ and systems’ parts replacement 
according to technical and economic criterion.  

The work consists of theoretical and experimental researches. The city bus 
“Bogdan A-092” operating in city conditions is taken as the object of research. 
Proceeding from the operational conditions of mentioned buses became necessary the 
determination of interrelation of reliability indices and operation modes. In order to 
estimate the mentioned interrelation the correlation coefficient is used.  

The mathematical model of motor cars maintenance optimization has been 
elaborated in the work. During modeling of maintenance mode optimization the 
reliability criterion has been taken into account that is reflected by limit values of 
technical state’s parameter. The model elaborated for determination of service 
(maintenance) periodicity allows us to reveal optimal periodicity of any system or 
mechanism of motor cars when the criteria of both reliability and unit costs minimum 
will be taken into account.   

In order to provide automobile transport rolling stock’s maintenance on the 
desirable level are foreseen such technical impact works that are connected with parts 
replacement. The goals and reasons stipulating the advantages of one or another 
system of parts replacement and the efficiency of its application will be revealed from 
the perspective of technical and economic criterion. The strategy of parts replacement 
with taking the coefficient of parts application into account has been determined as a 
result of research.  

In the experimental part of the work has been carried out the elaboration of 
statistical data obtained as a result of observations over buses under study and 
revelation of reliability indices according to reliability, durability and repair 
suitability. Classification and grouping of failures and stoppages (disorders) has been 
carried out according to assemblies and systems. Nomenclature (list) of parts limiting 
motor vehicles reliability has been determined according to indices of reliability and 
cost, resources of assemblies and systems have been discovered, as well as 
distribution parameters, variation coefficients and mean-square departures.    

On the basis of experimental data has been determined the level of motor cars 
assemblies’ and systems’ reliability, parameter of failure flow and the work between 
failures has been revealed. For limiting parts have been drawn the curves of their 
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failure-free operation probabilities. The index of limiting parts resources distribution 
has been discovered according to change of unit costs.   

Proceeding from the operational condition of city buses for mechanisms and 
systems has been determined the number of braking and clutch engagement, and on 
the basis of it the curves of density distribution have been drawn and nomogram 
converting loading cycles number to the runs has been composed.  

United analysis of theoretical and experimental researches has been 
implemented. Results obtained by means of experimental data processing have been 
inserted into modeled mathematical expression of elaborated methods and basic 
conclusions have been obtained. The value of correlation coefficient between values 
of clutch plate and the wear of brake drum’s frictional pads has been determined. On 
the basis of current data the optimal periodicity of clutch and braking systems 
maintenance has been defined.  For the clutch and its systems it is equal to 30 thou. 
km, while for braking system is within the limits of 28 thou. km.  

Elaborated methods of determination of maintenance periodicity are imple-
mentable in practice and their implementation is possible not only for clutch and 
braking systems but also for other assemblies and units of the motor car.  

During formation of the variety of current repair special attention should be 
focused on the technical impact that is connected with restoration of working capacity 
of units and elements of gear box, while in the braking systems – with the restoration 
of working capacity of elements of hydraulic gear and handbrake. It is stipulated by 
the fact that the expenditure of spare parts for the maintenance of working capacity of 
mentioned elements equals to 80 and 90%, correspondingly.   

By taking into account the expediency of technical feature of formation of 
current repairs’ variety have been elaborated the systems of parts replacement and has 
been calculated (revealed) parts replacement coefficient.  

By analysis of research results has been established the change of coefficient of 
technical readiness according to the run and by taking into account all kinds of delays 
caused by technical reasons, by means of reduction of number of technical repairs the 
coefficient of technical readiness has been increased from 0,85 to 0,90, and as a result 
buses’ performance increases by 6%.  
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Sesavali 

      cnobilia, rom msoflios mTeli rigi qveynebis da maT 

Soris saqarTvelos erovnuli meurneobis erT-erT 

umniSvnelovanes dargs warmoadgens saavtomobilo transporti. 

Sesabamisad qveynis socialur-ekonomikuri ganviTarebis done 

bevradaa damokidebuli saavtomobilo transortis efeqtur 

funqcionirebaze. 

      avtomobilis efeqturobis amaRlebis erT-erT mniSvnelovan 

gzas warmoadgens avtomobilis saimedoobis, muSaobis unariani 

mdgomareobis saTanado (optomalur) doneze SenarCuneba. 

ukanaskneli uzrunvelyofs avtomobilis mwarmoeblurobas, 

moZraobis usafrTxoebis da ekologiurobis amaRlebasa da 

saeqspluatacio xarjebis Semcirebas. aRniSnuli sakiTxis did 

mniSvnelobaze miuTiTebs, Tundac is, rom avtomobilis teqnikuri 

mzadyofnis koeficientis 10%-iT amaRleba ganapirobebs misi 

mwarmoeblurobis 1,2-1,3-jer gazrdas, avtomobilis teqnikuri 

uwesivrobebi iwvevs sagzao-satransporto SemTxvevebis 12-15%-s, 

xolo avtomobilis teqnikur momsaxurebasa da remontze gaweuli 

xarjebi 2-2,5-jer aRemateba axali avtomobilis damzadebis 

xarjebs.  

      avtomobilis saimedoobis saTanado doneze 

SenarCunebisaTvis amJamad cnobilia misi eqspluataciis procesSi 

marTvis Semdegi ZiriTadi mimarTulebebi: teqnikuri momsaxurebis 

reJimebis optimizireba, detalebis Secvlis sistemebis 

srulyofa, avtomobilis sistemebisa da meqanizmebis muSaobis 

reJimebis gaumjobeseba, magram am mimarTulebebiT damuSavebuli 

meTodebi dReisaTvis ar xasiaTdebian mecnieruli da teqnikuri 

uzrunvelyofis saTanado doniT, rac ganapirobebs 

avtomobilebis teqnikuri momsaxurebis dabal efeqturobas, 

remontSi mocdenasa da moZraobis usafrTxoebaze moqmedi 

sistemebisa da meqanizmebis funqcionirebis dabal xarisxs.  

      aRniSnulidan gamomdinare, saqarTvelosa da farTo 

saavtomobilo parkis mqone sxva qveynebisaTvis avtotransportis 
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efeqtianobis amaRlebis TvalsazrisiT aqtualur problemas 

warmoadgens iseTi meTdebis srulyofa da damuSaveba, rac 

avtomobilebis saimedoobis uSualod eqspluataciis procesSi 

efeqtiani marTvis SesaZleblobas iZleva. 

      samuSaos mizans warmoadgens eqspluataciis procesSi 

avtomobilebis saimedoobis marTvis meTodebis damuSaveba da 

maTi realizaciiT avtotransportis efeqtianobis teqnikur-

ekonomikuri maCveneblebis amaRleba. 

      dasaxuli miznis ganxorcielebisaTvis Camoyalibebuli iqna 

Semdegi ZiriTadi amocanebi: 

- avtomobilis agregatebisa da sistemebis saimedoobis 

maCveneblebze muSaobis reJimebis parametrebis gavlena 

da misi Sefasebis meTodis damuSaveba; 

- teqnikuri momsaxurebis operaciebis Sesrulebis 

optimaluri periodulobis gansazRvris meTodis 

damuSaveba; 

- agregatebisa da sistemebis detalebis Secvlis 

optimaluri sistemis damuSaveba teqnikur-ekonomikuri 

kriteriumiT.  

naSromis mecnierul siaxles warmoadgens: 

- sistemebisa da meqanizmebis profilaqtikuri zemoqmedebis 

reJimebis optimizirebis maTematikuri modelebi; 

- avtomobilebis mimdinare remontis nairsaxeobaTa 

formirebisa da maTi moTxovnilebaTa nakadis parametris 

diferencirebuli mniSvnelobebis safuZvelze 

damuSavebuli iqna detalebis Secvlis sistema; 

- avtomobilis saimedoobis marTvis srulyofisaTvis 

gamovlenili iqna sistemebisa da meqanizmebis muSaobis 

reJimebis parametrebis gavlena. 
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Tavi 1. literaturis mimoxilva 

      cnobilia, rom avtomobilis saimedooba gulisxmobs mis 

unars, Seasrulos masze dakisrebuli funqciebi garkveuli 

drois an garbenis ganmavlobaSi da konkretul saeqspluatacio 

pirobebSi teqnikuri maCveneblebis dasaSveb zRvrebSi 

SenarCunebiT. igi moicavs konstruirebis, warmoebis 

organizaciis, damzadebis teqnologiis, gamoyenebis pirobebis, 

teqnikuri momsaxurebisa da remontis sakiTxebs. 

      saimedoobis gamokvlevebs bolo dros didi yuradReba 

eqceva. es imiT aixsneba, rom misi amaRleba ganapirobebs 

mwarmoeblurobis, moZraobis da ekologiuri usafrTxoebis 

amaRlebasa da saeqspluatacio xarjebis Semcirebas. 

      saimedoobis Teorias gansakuTrebuli yuradReba miepyro 

ormocdaaTiani wlebis dasawyisSi. es ganapiroba im droisaTvis 

teqnikaSi momxdarma xarisxobrivma cvlilebebma. Seqmnili 

mdgomareobidan gamomdinare saimedoobis Sesaxeb pirveli 

Teoriuli da eqsperimetaluri kvlevebi Sesrulda 

radioeleqtronikisa da avtomatikis sakiTxebze.  

      saimedoobis raodenobrivi maCveneblebis Sefasebam 

moiTxova Sesabamisi maTematikuri aparatis Seqmna. maTematikuri 

meTodebis, masobrivi momsaxurebis Teoriis, mtyunebaTa 

prognozirebisa da saimedoobis maCveneblebis gazrdis Sesaxeb 

Seiqmna cnobili mecnierebis fundamentaluri Sromebi [1-8].  

      saavtomobilo transportis moZravi Semadgenlobis 

muSaobis teqnikur-ekonomikuri maCveneblebi mniSvnelovan wilad 

damokidebulia maT saimedoobaze, igi gaTvaliswinebulia 

konstruirebis dros, uzrunvelyofilia damzadebisas da 

SenarCunebul unda iqnas eqspluataciis procesSi. amitomac 

manqanaTmSeneblobis ganviTarebis nebismier etapze mimdinareobda 

muSaoba teqnikur nakeTobaTa konstruqciebis saimedoobisa da 

efeqturi gamoyenebis Sesaxeb. am sakiTxebisadmia miZRvnili 

cnobil mecnierTa Sromebi [9-19]. 



17 
 

      saimedoobis Sesaxeb sistematur muSaobas ewevian 

samecniero-kvleviTi da saswavlo institutebi, manqanaT-

mSeneblobis qarxnebi. mniSvnelovani samuSaoebi mimdinareobs 

saqarTvelos teqnikur universitetSi, r. dvalis saxelobis 

meqanikis institutSi, agrarul uniersitetSi, saavtomobilo 

transportis warmoeba-dawesebulebebSi, avtoservisis firmebSi 

da sxva. 

      Sesrulebuli gamokvlevis Sedegad gadawyda ra mravali 

aqtualuri amocana, Seiqmna avtomobilebis saimedoobis marTvis 

winapirobebi. ZiriTad mizans warmoadgenda erTis mxriv 

avtomobilebis da misi meqanizmebis saimedoobis amaRleba, meores 

mxriv mis uzrunvelyofaze gaweuli xarjebis Semcireba. 

      avtomobilebis saimedoobis marTvis Tanamedrove gzebi 

Semdegia: 

      _ saeqspluatacio pirobebSi avtomobilis muSaobis 

reJimebis gavlena saimedoobis maCveneblebze; 

      _ teqnikuri momsaxurebis reJimebis optimizaciis meTodebis 

damuSaveba; 

      _ avtomobilebis muSaobis unaris aRdgenis procesebis 

marTvis meTodebis damuSaveba. 

 

 

1.2. saimedoobis maCveneblebze avtomobilis muSaobis 

reJimis gavlenis Sefasebis meTodebi 

      gamokvlevebi am mimarTulebiT miznad isaxavs, erTis mxriv 

moZravi Semadgenlobis konstruqciuli Tvisebebis 

saeqspluatacio pirobebisadmi Seguebasa da teqnikuri 

maCveneblebis realizaciis gamovlenas, meore mxriv saimedoobis 

maCveneblebis normatiuli mniSvnelobebis dadgenas. es ki 

aucilebelia avtomobilis efeqtianobis gansazRvrisa da 

Semdgomi amaRlebisaTvis. 

      kvlevis ZiriTadi arsi imaSi mdgomareobs, rom konkretul 

saeqspluatacio priobebSi dadgindes avtomobilis agregatebisa 
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da sistemebis muSaobis reJimebis maCveneblebis sidideebi da maTi 

ganawilebis parametrebi. Semdeg moxdes maTi kavSiris gamovlena 

konkretul sarealizacio parametrebTan, kerZod, saimedoobis 

maCveneblebTan, bunebrivia muSaobis reJimis parametrebi 

calkeuli agregatis, meqanizmis Tu sistemisaTvis 

gansakuTrebulia da maTi statistikuri gamovlenisaTvis 

meTodebi, formebi da teqnikuri saSualebebic gansxvavdebian. 

samecniero-sakvlev da saswavlo institutebSi Sesasrulebelma 

samuSaoebma Seqmnes winapiroba imisa, rom parametrebis 

ganawilebis kanonzomiereba da misi maxasiaTeblebi sakmarisi 

sizustiT iqnas gansazrvruli. [12] 

      saavtomobilo transpotris moZravi Semadgenlobis 

Tanamedrove modernizacia iZleva agregatebisa da sistemebis 

muSaobis reJimis parametrebi aRricxuli iqnas saborte 

diagnostikis da sakontrolo-mzomi xelsawyoebis saSualebiT. 

      avtomobilebis agregatebis da sistemis muSaobis reJimebis 

damaxasiaTebeli ZiriTadi parametrebis CamonaTvali mocemulia  

1-el cxrilSi. [12,14] konkretuli avtomobilis da misi 

konstruqciebisaTvis SesaZlebelia moxdes am parametrebis 

koreqtireba da dazusteba.                                                         

                                                         cxrili 1 

muSaobis reJimis damaxasiaTebeli parametrebi 

avtomobilis 
agregatebi da 

sistemebi 

 
muSaobis reJimis 
damaxasiaTebeli 

parametri 
 

 ganzomileba 
 

1 2 3 
avtomobili 

 
1. moZraobis saSualo siCqare 
2. sawvavis saeqspluatacio 
xarji 
 

km/sT 
litri/100km 

 

Zravi 
 

1. Zravis mabrunebeli momenti 
2. brunTa ricxvi 
3. efeqturi simZlarve 
4. Zravis gaSvebis rao-ba da 
dro 

n/m 
br/wT 

cx.Z (kvt) 
 

wT 
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1 2 3 

gadabmuloba 
 

1. gadabmulobis CarTvis 
(gamorTvis) raodenoba 100km-ze  
2. buqsaobis kuTxe 1km-ze 
3. damwoli diskis saSualo 
moculobiTi temperatura 

 
CarTva/100km 
radiani/km 

 
Kº 

gadacemaTa 
kolofi 

 

1. calkeuli gadacemebis 
CarTvebis raodenoba 100km-ze 
2. calkeul gadacemebze 
moZraobis manZili (an dro) 
procentulad saerTo 
garbenisgan 
3. zeTis temperatura 
gadacemaTa kolofis karterSi 
 

 
CarTva/100km 

 
 
 
% 
 

Kº 
 

mTavari 
gadacema 

 

1. karterSi zeTis temperatura 
 

Kº 
 

samuxruWe 
sistema 

 

1. saSualo samuxruWe momenti 
2. damuxruWebis manZili 
procentulad saerTo garbenis 
mixedviT 
3. damuxruWebaTa raodenoba 
1km-ze. 
4. samuxruWe xundebis saSualo 
temperatura 
 

 
kv/m 
 
% 
 

dam/km 
Kº 

 

saWiT marTva 
 

1. saWis rgolis mobrunebis 
kuTxis ganawileba garbenis 
mixedviT 
 

 
 
 

dakideba 1. resorebis jamuri CaRunva 
garbenis 1km-ze 
2. rxevebis sixSire 

 
sm/km 
rad/wm 

 

      avtomobilis agregatebisa da sistemebis muSaobis reJimis 

statistikuri maxasiaTeblebis analizi, Sesrulebuli            

n. govoruSenkos mier [12] gviCvenebs, rom konkretul 

saeqspluatacio pirobebSi parametrebis ganawileba da misi 

maxasiaTeblebi araerTgvarovania da damokidebulia avtomobilis 

teqnikur mdgomareobaze. es miuTiTebs im garemoebaze, rom 

normatiuli maCveneblebidan maTi gadaxra veibulis 

kanonzomierebas eqvemdebareba. 1-el naxazze mocemulia samuxruWe 

sistemis amoqmedebis ganawileba. 
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nax. 1 damuxruWebaTa raodenobis ganawileba satvirTo 

avtomobilisaTvis 
      avtoris mier gamovlenili iqna korelaciis koeficientebi 

da misi parametrebi TiToeuli agregatisa da sistemis muSaobis 

reJimebis mixedviT, ramac saSualeba misca ganesazRvra 

xangrZlivobis maCveneblebi. calkeuli kvanZis da detalis 

resursebis gansazRvrisas gaTvaliswinebuli iqna maTi 

ganawilebis parametrebi. unda aRiniSnos, rom koreqtirebis 

koeficientebi, romlebic azustebs sakvlevi obieqtis resursebs, 

misaRebia parametrebis normaluri ganawilebis SemTxvevaSi. 

eqsponencialuri kanonis dros aRniSnuli koeficientebis 

gamoyeneba ar iZleva dadebiT efeqts. amis magaliTs warmoadgens 

satvirTo avtomobilebis saburavebis garbenis ganawileba (nax. 2). 
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nax. 2. avtomobilis saburavebis garbenis ganawileba. 

1 _ eqsperimentuli; 2 – Teoriuli, 3. mtyunebis albaToba 

      rogorc naxazidan Cans, saburavebis saSualo resursi 

daaxloebiT 40-50 aTasi km-is farglebSia, magram saSualo 

kvadratuli gadaxris gazrdili mniSvnelobis pirobebSi misi 

normatiul maCveneblad gamoyeneba ar mogvcems sasurvel 

sizustes. 

      muSaobis reJimebis parametrebis gamovlenisas gamoyenebuli 

mowyobilobebisa da xelsawyoebis sizusteze damokidebulia 

gazomviTi statistikuri monacemebis mniSvnelobebi, romelTa 

Semdgomi damuSaveba iZleva saangariSo parametrebis 

gansazRvrisaTvis saWiro informacias. [12,16] samuxruWe 

meqanizmebis muSaobis reJimis kvlevisas iangariSeba xaxunis 

muSaoba Semdegnairad: 

                              iLL
mm                                  (1) 

sadac iLmux _ xaxunis muSaoba damuxruWebisas samuxruWe 

meqanizmis mier ganviTarebuli xaxunis momentis 

konkretuli diapazonisaTvis. igi Semdegnairad 

ganisazRvreba: 
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                     iii nML Tvm  2                           (2) 

sadac iM  _ aris xaxunis momentis saSualo mniSvneloba i -ur 

diapazonSi, km; 

        inTv  _ Tvlis brunvebis raodenoba, romlisTvisac 

sruldeba gazomvebi parametris gamosavlenad. 

      realur saeqspluatacio pirobebSi, rodesac xdeba 

avtomobilebis damyarebuli (erTnairi) reJimiT eqspluatacia, 

saimedoobis maCveneblebis gamovlena da maTi Semdgomi normireba 

misaRebia, mxolod konkretuli pirobebisaTvis, yvela danarCen 

SemTxevvaSi saWiroa ganaxlebuli eqsperimentis Sesruleba da 

reJimebis parametrebis dadgena, an iseTi koreqtirebis 

koeficientebis gaangariSeba, romelic adaptirebul situacias 

asaxavs. saimedoobis maCveneblebisaTvis (kerZod, resursebis 

saSualo mniSvnelobebisTvis) SeiZleba gamoyenebuli iqnas 

specialuri nomogramebi dakvirvebis ciklidan garbenaze 

gadamyvani mniSvnelobebiT an piriqiT. 

      saqalaqo avtobusebis resursebis gansazRvras aqvs 

miZRvnili a.n. igolkinis naSromi [20,23]. masSi avtors mocemuli 

aqvs agregatebisa da sistemebis optimaluri resursebis 

gansazRvris meTodi, romelic emyareba informaciuli 

uzrunvelyofis ZiriTad principebs, gaanalizebulia sxvadasxva 

organizaciul-teqnikuri faqtorebis gavlena gansakuTrebiT 

momsaxure personalis kvalifikaciis done, rac mniSvnelovania 

konkretul pirobebSi avtobusebis eqspluataciis sxvadasaxva 

etapze. resursis gansazRvris meTodis damuSavebisas avtors 

gaTvaliswinebuli aqvs ekonomikuri kriteriumi, Tumca bolomde 

ara aqvs dakonkretebuli mocdenebis Semfasebeli koeficientebis 

gavlena avtobusis muSaobis efeqtianobaze. 

      sayuradReboa v.n. baskovis naSromi avtomobilebis 

eqspluataciis procesSi saimedoobis gazrdis Sesaxeb 

racionaluri Sefasebis maxasiaTeblebis SerCevis gziT [21,22]. 

avtori moicavs iseT mniSvnelovan sakiTxebs, rogorebicaa 
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teqnikuri momsaxurebis reJimebis optimizacia, saTadarigo 

detalebis normireba,  mimdinare remontis SromiTi da 

materialuri xarjebis analizi. satvirTo avtomobilebis 

eqspluataciis magaliTze eqsperimentaluri monacemebis 

damuSavebiT miRebulia teqnikuri zemoqmedebis maxasiaTeblebi. 

saimedoobis uzrunvelyofis meTodebis damuSavebisas avtori 

miuTiTebs mtyunebaTa ganawilebis kanonzomierebebis cnobil 

formebs, magram ar aris bolomde dayvanili variaciis 

koeficientebis gavlena wamyvani funqciis angariSis Sedegebze.  

 

 

 

1.2 teqnikuri momsaxurebis reJimebis 

 optimizaciis meTodebi 
am sakiTxisadmi miZRvnili Sromebi moicaven avtomobilebis 

teqnikuri momsaxurebis optimaluri periodulobis gasazRvris 

da srulyofis meTodebs, agreTve optimaluri xangamZleobisa da 

resursebis marTvisa da koreqtirebis kompleqsuri kvlevis 

meTodebs. 

      eqspluataciis procesSi manqanebis teqnikuri mdgomareobis 

damaxasiaTebeli parametrebi garkveuli namuSevris Semdeg 

ganicdian cvlilebebs da xasiaTdebian ricxobrivi 

mniSvnelobebis gabneviT. amasTan sxvadasxva saeqspluatacio 

pirobebSi teqnikuri mdgomareobis cvlilebebis xasiaTi SeiZleba 

sxvadasxva iyos. amitom erTnairi kvanZebisa da meqanizmebis 

momsaxurebis moTxovnilebac sxvadasxvanairi iqneba. momsaxurebis 

reJimebis, periodulobis da samuSaoTa CamonaTvalis operaciebis 

Sromatevadobebis swor SerCevaze mniSvnelovnad iqneba 

damokidebuli manqanaTa umtyuneblobis done. 

      teqnikuri momsaxurebis reJimze mravali faqtoris gavlenam 

ganapiroba periodulobis dadgenis mTeli rigi meTodebis 

damuSaveba. ZiriTad safuZvels warmoadgens prof. g.v. 

kramarenkos mier damuSavebuli teqnikur-ekonomikuri meTodi     
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[13]. igi iTvaliswinebs periodulobis gansazRvras teqnikur 

momsaxurebasa da mimdinare remontze gaweuli jamuri kuTri 

xarjebis kriteriums. mrudi rC  (nax.3) asaxavs periodulobis 

gazrdis mixedviT remontze gaweuli kuTri xarjebis cvlilebis 

kanonzomierebas. mrudi tmC  axasiaTebs teqnikuri momsaxurebis 

kuTri xarjebis cvlilebis kanonzomierebas. rogorc grafikidan 

Cans periodulobis gazrdiT tmC  mcirdeba misi iSviaTad 

Sesrulebis gamo, xolo rC  izrdeba. amasTan jamuri xarjebi 

rtm CC   dasawyisSi mcirdeba, xolo Semdeg izrdeba. CaRunvis A  

wertili jamur mrudze, romelic minimalur minC  xarjebs 

Seesabameba, iZleva avtomobilis teqnikuri momsaxurebis 

optimalur optt  periodulobas.    

      amave naSromSi [13] mocemulia agregatebisa da sistemebis 

teqnikuri momsaxurebis samuSaoebis CamonaTvalisa da moculobis 

koreqtirebis rekomendaciebi. mimdinare remontis Tanmxvedri 

operaciis Sesrulebis saSualo perioduloba ganisazRvreba 

Semdegnairad:  

                          n





                         (3) 

  sadac   _ aris dasakvirvebeli obieqtebis saerTo namuSevari; 

       n  _ mimdinare remontebis erTnairi operaciebis gameorebis 

ricxvi. 
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nax. 3. teqnikuri momsaxurebis da remontis kuTri xarjebis cvlileba  

periodulobisgan damokidebulebiT 

 

tmC  _ teqnikuri momsaxurebis kuTri xarjebi; 

rC  _ remontis kuTri xarjebi; 

rtm CC   _ teqnikuri momsaxurebis da remontis jamuri xarjebi; 

minC  _ teqnikuri momsaxurebis da remontis minimaluri xarjebi; 

optL  _ teqnikuri momsaxurebis optimaluri perioduloba; 

/
tmC  _ teqnikuri momsaxurebis minimaluri Rirebuleba; 

/
rC  _ remontis minimaluri Rirebuleba; 

 

 

Cr 

Ctm 

momsaxurebis 
perioduloba 
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imis da mixedviT, ra sididisaa  , mimdinare remontebis 

operaciebi SeaqvT tm-1-is an tm-2-is operaciebSi Sesabamisi 1  da 

2  namuSevrebiT, Tu 12    an 21  m  sadac 12 / m  maSin 

m -s aqvs mniSvneloba 4-dan 6-mde da mimdinare remontis operacia 

SeaqvT tm-1-Si. analogiurad xdeba tm-2-is operaciebis 

koreqtireba. amasTan m  icvleba 10÷30 zRvrebSi. operacia ar Seva 

teqnikuri momsaxurebis moculobaSi da darCeba mimdinare 

remontis moculobaSi rodesac 2 m . aRniSnuli meTodis 

gamoyeneba efeqturia axali avtomobilebisaTvis profilaqtikuri 

reJimebis dadgenisas, magram igi ar iTvaliswinebs avtomobilis 

namuSevars eqspluataciis dawyebidan.  

       teqnikuri momsaxurebis periodulobis dasabuTebisa da 

kvlevis sakiTxebisadmia miZRvnili e.s. kuznecovis Sromebi [14,15] 

mis mier SemoTavazebulia moZravi Semadgenlobis teqnikuri 

momsaxurebis periodulobis gansazRvris meTodebi. 

periodulobis SefasebisaTvis mas miRebuli aqvs Semdego 

kriteriumebi: 

- agregatebisa da sistemebis garegnuli saxe; 

- moZraobis usafrTxoebis uzrunvelyofa; 

- moZravi Semadgenlobis mwarmobluroba; 

- agregatebisa da kvanZebis teqnikuri mdgomareobis 

parametris dasaSvebi mniSvneloba (nax. 4, 5); 

- umtyunebo muSaobis albaTobis dasaSvebi done; 

- teqnikur-ekonomikuri kriteriumebi. 

      moZraobis usafrTxoebaze moqmedi agregatebisa da 

sistemebisaTvis avtoris rekomendaciiT umtyunebo muSaobis 

albaTobis dasaSvebi sidide unda iyos 0,90-0,95, xolo danarCeni 

sistemebisaTvis 0,85-0,90. 

      aRniSnuli meTodebis damatebas warmoadgens a.m. Seininis 

mier damuSavebuli teqnikuri momsaxurebis periodulobis 

koreqtirebis meTodi [17], rodesac igi gansazRvrulia rogorc 

umtyuneblobis funqcia. 
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nax. 4. teqnikuri momsaxurebis periodulobis gansazRvra  

muSaobisunarianobis parametris dasaSvebi donis mixedviT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 5. teqnikuri momsaxurebis periodulobis gansazRvra  

muSaobisunarianobis dasaSvebi donis mixedviT 
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albaToba imisa, rom 1L -dan 2L  - mde namuSevris SemTxvevaSi 

mtyuneba ar moxdeba, ganisazRvreba Semdegnairad: 

                         )]1()2([
12 )( LLeLLP                       (4) 

sadac )(L  - wamyvani funqciaa da warmoadgens namuSevarze 

obieqtis mtyunebaTa saSualo raodenobas. 

      Tu miviRebT, rom momsaxurebebs Soris periodSi umtyunebo 

muSaobis albaToba 0,80-ze naklebi ar unda iyos, SeiZleba 

visargebloT gamosaxulebiT: 

                            momsmoms LLP  1)( ,                    (5) 

sadac   - mtyunebaTa nakadis parametria da igi garbenis 

zrdasTan erTad izrdeba (nax. 4). 

      vinaidan organizaciuli da sxva mizezebis gamo 

periodulobis mudmivad Semcireba SeuZlebelia, igi dagegmili 

unda iqnas safexurebrivad mTliani resursis rL zRvrebSi 

Semdegnairad: 0-dan 0,5 rL  -mde _ yvelaze didi perioduloba, 

saSualo – 0,5÷0,75 rL  zRvarSi da Semcirebuli, rodesac rLL 75,0 . 

      amis garda prof. a.m. Seininis mier damuSavebuli iqna 

momsaxurebis periodulobis gansazRvris analizuri meTodi, 

romelsac aqvs Semdegnairi gamosaxuleba:  

                            1
)1(





 n

nb
Cn

L
mr

tm

moms                      (6) 

sadac tmC  aris momsaxurebis Rirebuleba, lari; 

       mrb  - mimdinare remontis xarjis cvlilebis kuTxuri 

koeficienti lari/aTasi kmn+1; 

       n     - xarisxis maCvenebeli. 

      prof. e.s. kuznecovis mier [16] damuSavebul iqna 

periodulobis gansazRvris meTodi teqnikuri mdgomareobis 

parametris zRvruli mniSvnelobisa da misi cvlilebis 

kanonzomierebis kriteriumiT. am meTodis gamoyenebis sferoa 

momsaxurebis  obieqtebi,  romlebsac  teqnikuri   mdgomareobis 
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nax. 6. avtomobilebis teqnikuri momsaxurebis periodulobis  

cvlileba garbenisgan damokidebulebiT. 
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parametris cvlilebis aSkarad gamoxatuli niSnebi aqvT. maT 

miekuTvneba agregatebi, meqanizmebi da kvanZebi, romlebic 

moiTxoven saregulirebel da SezeTvis samuSaoebs. 

periodulobis gansazRvris formulas Semdegi saxe aqvs: 

                               
 


 0
0

m                          (7) 

sadac m  aris teqnikuri mdgomareobis parametris dasaSvebi 

mniSvneloba; 

         0     - parametris nominaluri mniSvneloba; 

           - teqnikuri mdgomareobis cvlilebis saSualo 

intensiuroba; 

           - maqsimaluri intensiurobis koeficienti, romelic 

iTvaliswinebs ganawilebis mruds, variaciis 

koeficientsa da albaTobis sarwmuno dones. 

      umtyuneblobis dasaSvebi donis mixedviT periodulobis 

gansazRvris meTodi iTvaliswinebs 0  - is gamovlenas im 

pirobiT, rom mtyunebisa da uwesivrobis warmoqmnis albaToba 

winaswar dadgenili periodulobis SemTxvevaSi, iqneba 

ganpirobebul doneze naklebi 

                                 0                             (8) 

sadac   - optimaluri periodulobis koeficienti, romelic 

iTvaliswinebs (  koeficientis analogiurad) 

ganawilebis mruds, variaciis koeficients da 

albaTobis sarwmuno dasaSveb dones. 

      es meTodi gamoiyeneba samagri samuSaoebis Sesrulebis 

periodulobis dadgenisaTvis, magram igi ar iTvaliswinebs 

ekonomikur maxasiaTeblebs, rasac xSirad gadamwyveti 

mniSvneloba aqvs. 

      momsaxurebis racionaluri reJimebis gansazRvris teqnikur-

ekonomikuri meTodi iTvaliswinebs periodulobis gavlenas 

detalebis cveTaze, gamoyenebuli masalebis Rirebulebas, 

agreTve SromiT xarjebs. es ukanaskneli sakmaod mniSvnelovania. 
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teqnikur momsaxurebasa da remontze gaweuli minimaluri 

xarjebi warmoadgenen momsaxurebis optimaluri periodulobis 

mxolod erT, ekonomikur maxasiaTebels an kriteriums. magram 

SeiZleba gaTvaliswinebuli iyos sxva faqtorebic: moZraobis 

usafrTxoeba, satransporto an sxva teqnologiuri procesis 

SewyvetiT gamowveuli danakargebi, mocdenebi da sxv. [15]. 

      teqnikuri momsaxurebis ama Tu im operaciis Sesrulebis 

mizanSewonilobis dadgenisaTvis gamoiyeneba ekonomikur-

albaTuri meTodi. igi warmoadgens ori meTodis gagrZelebasa da 

gaerTianebas: teqnikur-ekonomikuris da umtyuneblobis dasaSvebi 

donis mixedviT. es meTodi damyarebulia teqnikuri momsaxurebis 

iZulebiTi operaciebis SesrulebisaTvis gaweuli minimaluri 

kuTri xarjebis gamovlenis principze [17]. 

      gansakuTrebul interess imsaxurebs momsaxurebis 

periodulobis gansazRvris meTodika, romelic damuSavebul iqna 

avtorTa jgufis mier [19, 24-26]. am meTodis mixedviT mtyunebaTa 

klasifikaciis safuZvelze Seqmnilia operaciaTa Sesrulebis 

perioduloba damxmare-paraleluri, mimdevrobiTi da ZiriTadi 

sistemebisaTvis. ZiriTad kriteriums warmoadgens mtyunebebisa da 

uwesivrobebis aRmofxvraze gaweuli kuTri xarjebis minimumi 

sxvadasxva mniSvnelobis periodulobisaTvis mis dasaSveb qveda 

da zeda zRvrebs Soris. TiToeuli mniSvnelobisaTvis kuTri 

xarjebis sidide ganisazRvreba Semdegnairad: 

 

                      min)( 
iL

C
L
C

LC
mom

moms

saS

mty

momskuT                 (9) 

 

sadac mtyC  da momsC  mtyunebisa da momsaxurebis Rirebulebebia 

Sesabamisad. 

      mocemuli meTodiT gaTvalisiwnebulia operaciaTa 

gameorebis 1K  da mtyunebaTa da uwesivrobis RirebulebaTa 



32 
 

fardobis 2K  koeficientebis gamovlena, rac periodulobis 

gansazRvris adrindel meTodebs azustebs.  

      konstruqciuli elementebis, maT Soris samuxruWe sistemis 

elementebis mtyunebaTa prognozirebisaTvis v. lekiaSvilis mier 

gamoyenebul iqna statistikuri meTodi [26]. statistikuri 

monacemebis safuZvelze ganisazRvreba saregulirebeli 

parametrebis zRvrul mdgomareobamde namuSevrebis ganawilebis 

kanonebi. am kanonebis parametrebisa da umtyuneblobis saWiro 

donis mixedviT moxdeba elementebis mtyunebaTa prognozireba da 

dainiSneba Sesabamisi momsaxurebis reJimi.  

      periodulobis gansazRvris safuZvels warmoadgens kuTri 

xarjebis minimumi, romelic ganisazRvreba Semdegnairad: 

               


 min])()(

)()(1)(

22

1





momsmtymoms

momsmoms
mt
mty

moms

momskuT

LPCCLP

LPLPC
L

LC

n
e

            (10) 

sadac: tm
mtyC  aris mtyunebis Rirebuleba teqnikuri momsaxurebis 

dros; 

       mtyC  -   mtyunebis Rirebuleba )( tm
mtymty CC  ; 

       )( momLP  - umtyunebo muSaobis albaTobis saSualo 

mniSvneloba; 

       )(1 momLP  - arasasurveli zemoqmedebaTa albaToba; 

       )(2 momLP - mtyunebaTa warmoqmnis (diagnostirebis Secdoma) 

albaToba; 

       eC  -    diagnostikis Rirebuleba; 

       n - periodulobis maqsimalur da mimdinare mniSvnelobebis 

fardoba. 

      kuTri xarjebi ganisazRvreba sakvlevi obieqtis teqnikuri 

mdgomareobis sxvadasxva mniSvnelobisaTvis (maqsimalursa da 

minimalur mniSvnelobebs Soris) minimaluri kuTri xarjebis 

Sesabamisi perioduloba iqneba optimaluri im pirobiT, rom 
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sistemis umtyunebo muSaobis albaTobis done ar iqneba winaswar 

daniSnul doneze naklebi. 

      avtomobilebis konstruqciebis uwesivrobebis drouli 

gamovlena uzrunvelyofil unda iqnas diagnostirebiT, amitomac 

mas gansakuTrebuli yuradReba eqceva. teqnikuri mdgomareobis 

diagnostirebis safuZvels warmoadgens eqspluataciis procesSi 

damaxasiaTebeli uwesivrobebis CamonaTvali, Sesabamisad SeirCeva 

sadiagnostiko parametrebi, ganisazRvreba normatiuli 

maCveneblebi, saSualebebi, teqnologia da samuSaos organizacia.  

      teqnikuri mdgomareobis diagnostikis dargSi mkvlevarTa 

da konstruqtorTa yuradReba mipyrobilia diagnostikis 

meTodebisa da saSualebebis Seqmnisaken. isini muSavdeba 

diagnostikuri parametrebiT teqnikuri momsaxurebisa da 

remontis teqnologiuri parametrebis moTxovnebis safuZvelze. 

       

 

 

1.3. muSaobis unaris aRdgenis procesebis  

marTvis meTodebi 

      teqnikur saSualebaTa saimedoobis uzrunvelyofisa da 

SenarCunebis mniSvnelovan faqtors warmoadgens mtyunebaTa 

prognozireba da gamovlena. didi mniSvneloba aqvs 

konstruqciul-teqnologiuri da saeqspluatacio xasiaTis 

RonisZiebaTa kompleqsis damuSavebasa da srulyofas saimedoobis 

maCveneblebis gaumjobesebis mizniT, agreTve teqnikuri 

eqspluataciis formebisa da meTodebis gaumjobesebas. 

dReisaTvis prognozirebis Teoria warmatebiT gamoiyeneba 

saimedoobis donis marTvis procesSi. es teqnikuri progresis 

erT-erT mniSvnelovan problemas warmoadgens. 

      mtyunebebisa da uwesivrobebis aRmofxvrisaTvis saWiro 

samuSaoTa moculobis prognozirebis meTodebis damuSaveba xels 

uwyobs mimdinare remontebis optimalur dagegmvas. es ki rTuli 

teqnikuri sistemebis saimedoobis kvlevis erT-erTi 
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mniSvnelovani elementia, romlis gareSec rTuldeba teqnikuri 

mdgomareobis marTva eqspluataciis procesSi.  

      dReisaTvis teqnikuri zemoqmedebis moculobis dagegmva 

xdeba Sromatevadobis normatiuli maCveneblebiT (kacsaaTebi 

namuSevris erTeulze) da mocdenis sididiT (dRe namuSevris 

erTeulze), rac uaryofiTad aisaxeba avtomobilebis 

muSaobisunarian mdgomareobaSi SenarCunebis teqnikur-ekonomikur 

maCveneblebze. 

      saimedoobis Teoriis gamoyeneba problemis optimaluri 

gadawyvetis saSualebas iZleva. ZiriTads am mimarTulebiT 

warmoadgens damuSavebuli meTodebi [24], romlebsac safuZvlad 

udevs analizuri gaangariSebebi. saboloo miznis misaRwevad am 

meTodebis mixedviT etapobrivad ganisazRvreba teqnikur 

zemoqmedebaTa raodenoba, Sromatevadoba da saerTod 

saimedoobis SenarCunebis saeqspluatacio xarjebi. ZiriTad 

kriteriumad aRebulia detalebis Secvlis optimaluri sistema, 

romelic moicavs mizans, pirobebsa da teqnikur moTxovnebs. 

aRniSnuli meTodi ar iTvaliswinebs damamzadebeli qarxnebis 

moTxovnebs srulyofilad. 

      mimdinare remontebis dagegmvis damuSavebuli meTodebi 

gulisxmoben materialuri da SromiTi xarjebis gansazRvras. 

saimedoobis SenarCunebis saeqspluatacio xarjebi Semdegnairad 

ganisazRvreba: 

                             masSrsaaT.dsS CCCC  ,               (11) 

sadac saaT.dC  aris saTadarigo detalebis xarjebi; 

       SrC  - detalebis Secvlis SromiTi xarjebi; 

       masC - gamoyenebuli masalebis xarjebi. 

TiToeuli saxeobis mimdinare remontis SigniT detalebis 

Secvlis sistemis optimizaciisaTvis aucilebel pirobas 

warmoadgens aRdgenis procesis wamyvani funqciis gansazRvra. igi 

gansazRvrulia morigi Secvlebis kompoziciaTa funqciebis 

SejamebiT. 
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n

nK
LFL                   (12) 

      aRniSnuli modelis Semdgom dazustebas da ganviTarebas 

warmoadgens saeqspluatacio xarjebis nusxaSi mocdenis 

kompensaciis _ )(LCmoc  xarjebis gaTvaliswineba [26]. amasTan 

erTad, sagulisxmoa misi kavSiri (cvlilebis poziciidan 

gamomdinare) saTadarigo detalebis, an rac igivea, SromiT 

xarjebTan, romelic kvlevis specialuri sferoa. am mxriv aris 

garkveuli winapirobebi imisaTvis, rom dadgindes korelaciuri 

kavSiri da gamovlindes am kavSiris kanonzomiereba da 

konkretuli ricxobrivi mniSvneloba. 

      rogorc cnobilia, rTuli teqnikuri sistemebi daiyofa 

qvesistemebad, romelTa SigniTac unda moxdes sakiTxis 

optimizacia da gadawyveta. saWiro xdeba mimdinare remontebis 

nairsaxeobaTa gamovlena TiToeuli agregatis, sistemis da 

kvanZebisaTvis. am mxriv sayuradReboa f.i. kerimovis naSromi. 

masSi mimdinare remontebis nairsaxeobaTa formireba ramodenime 

kriteriumiT xdeba da Semdeg moinaxeba optimaluri varianti. 

kombinatoruli analizis safuZvelze miRebulma Sedegebma 

avtors uCvena, rom mimdinare remontebis nairsaxeobaTa 

formirebis yvelaze optimalur kriteriums warmoadgens 

agregatis daSla-awyobis teqnologiuri niSani. es gulisxmobs 

kritikuli detalebis agregatSi ganlagebis siRrmesa da adgils, 

rac bunebrivia moqmedebs yvela normatiul maCvenebelze 

(Sromatevadoba, mocdena, saerTo xarjebi da sxv.).  

      am meTodis safuZvelze avtoris mier SemoTavazebul iqna 

mimdinare remontebis ruka, romelic saSualebas iZleva SeirCes 

saWiro mowyobilobebi maT Sesasruleblad da dadgindes 

detalebis Secvlis optimaluri strategia. 

      sxvadasxva variantebis analizis Sedegad avtorma 

daasabuTa, rom detalebis resursebis danakargebis Semcirebis 

mizniT, maTi jgufuri Secvlis dros, saWiroa ara marto 

saSualo resursebis erTimeoresTan miaxloeba, aramed 



36 
 

resursebis ganawilebis variaciis koeficientebis miaxloebac, 

rac mniSvnelovan efeqts iZleva xarjebis Semcirebis 

TvalsazrisiT. magram, rogorc cnobilia, avtomobilebis 

kritikuli detalebis resursebis erTimeoresTan miaxloeba 

jerjerobiT garTulebulia [27]. 

      eqspluataciis procesSi avtomobilebis saimedoobis 

marTvis mniSvnelovan Semadgenel nawils warmoadgens teqnikuri 

zemoqmedebis moTxovnilebaTa prognozireba. igi unda pasuxobdes 

teqnikuri momsaxurebis bazebis, sawarmoebis teqnikuri 

samsaxuris marTvis avtomatizirebuli sistemis moTxovnebs. am 

sakiTxebs bolo dros gansakuTrebuli yuradReba eqceva. 

      teqnikuri zemoqmedebis xangrZlivi periodiT prognozireba 

moicavs maT nomenklaturas, saTadarigo nawilebis da SromiT 

xarjebs. am sakiTxebisadmia miZRvnili avtorTa Sromebi [27, 32, 

33]. maTSi mocemuli prognozirebis meTodebi ZiriTadad emyareba 

mtyunebaTa nakadis parametris saSualo mniSvnelobebs. 

eqspluataciis procesSi avtomobilebis saimedoobis 

uzrunvelyofis erT-erT pirobas warmoadgens saTadarigo 

nawilebis da mSromeli xarjebis moTxovnaTa dagegmva saTanado 

teqnikuri momsaxurebisa da mimdinare remontebis Sesrulebis 

pirobebSi. 

      Sesrulebuli gamokvlevebis monacemebiT [46] teqnikuri 

mizezebiT gamowveuli mocdenebis saerTo mniSvnelobidan 

daaxloebiT 30-40% saTadarigo nawilebis uqonlobis gamo xdeba. 

es ZiriTadad gamowveulia e.w. deficituri detalebis maragsa da 

mwyobridan iSviaTad gamosul elementebis raodenobas Soris 

arsebuli disproporciiT. 

      saTadarigo nawilebis normireba, rogorc saimedoobis 

marTvis meTodi da avtomobilis resursis gamoyenebis donis 

regulireba ganxilulia a.m. Seininis da sxvaTa SromebSi [18]. 

      avtomobilis namuSevris intervalebis mixedviT saTadarigo 

nawilebis xarjis norma ganisazRvreba Semdegnairad: 
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                        nL
CBA

BLC 



1

)(saaT.d                   (13) 

sadac B  aris kuTxuri koeficienti, l/1000kmn+1; 

       n - xarisxis maCvenebeli; 

       CBA ,,  - xarjebis Sefardebis koeficientebi Sesabamisad: 

SromiTi xarjebisa SrC  saTadarigo nawilebis saaT.dC  

xarjTan, masalebis xarjisa masC  isev saTadarigo 

nawilebis xarjTan da mocdenis kompensaciis mocC  isev 

saTadarigo nawilebis xarjTan.  

      avtosatransporto sawarmoebis teqnikuri samsaxuris 

analizis mixedviT avtorma daadgina, rom 5,25,1  CBA . 

avtomobilis resursis periodSisaTadarigo nawilebis jamuri 

xarjiganisazRvreba Semdegnairad: 

                      
)1( CBAn

C
C


 avt

saaT.d                      (14) 

rodesac saaT.dC  mniSvneloba miaRwevs normatiul sidides, 

avtomobili unda moixsnas eqspluataciidan kapitalur remontSi 

gasagzavnad an Camosawerad. 

      maSasadame, damuSavebulma meTodebma Seqmnes realuri 

pirobebi imisaTvis, rom eqspluataciis procesSi SesaZlebeli 

iyos avtomobilebis konstruqciebis cveTis procesebis marTva 

konkretuli meqanizmisa da sistemisaTvis. 

      prognozirebis damuSavebuli meTodebi aprobirebul iqna 

avtomobilis sxvadasxva agregatebisa da sistemebis magaliTze   

[27], prognozirebuli da faqtiuri monacemebis SedarebisaTvis 

dadginda maT Soris kavSiris meTodi, ramac saSualeba mogvca 

mogvexdina normatiuli maCevneblebis koreqtireba. rogorc 

Sedegebma aCvena kvartaluri prognozirebis SemTxvevaSi 

prognozirebuli parametrebis sizuste ar gamodis 10% 

zRvrebidan, prognozirebis periodis gazrdiT sizustec 

gaizrdeba.  
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      maSasadame, rogorc avtosatransporto sawarmoebis 

monacemebma aCvena teqnikuri samsaxuris marTvis sistemaSi 

warmatebiT gamoiyeneba marTvis xangrZlivi periodiT 

prognozireba, rogorc dagegmvis forma, amasTan erTad saWiro 

xdeba sainformacio-normatiuli monacemebis aReba eqspluataciis 

dros, rac teqnikuri samsaxuris qvesistemebis operatiuli 

marTvisaTvis aucielbelia. 

      sxva, adrindelma Sesrulebulma gamokvlevebma Seqmnes 

eqspluataciis procesSi avtomobilebis saimedoobis marTvis 

Tanamedrove progresuli meTodebis Semdgomi srulyofisa da 

gaumjobesebis winapirobebi, rac xels Seuwyobs efeqturobis 

maRali maCveneblebis miRebas minimaluri xarjebiT. 

      sakiTxis Tanamedrove mdgomareobis analizisa da naSromSi 

dasmuli miznis misaRwevad kvlevis ZiriTadi amocanebi 

Semdegnairad iqna formirebuli: 

- avtomobilis agregatebisa da sistemebis saimedoobis 

maCveneblebze muSaobis reJimebis parametrebis gavlena 

da misi Sefasebis meTodis damuSaveba; 

- teqnikuri momsaxurebis operaciebis Sesrulebis 

optimaluri periodulobis gansazRvris meTodis 

damuSaveba; 

- agregatebisa da sistemebis detalebis Secvlis 

optimaluri sistemis damuSaveba teqnikur-ekonomikuri 

kriteriumiT.  
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Tavi II. Sedegebi da maTi gansja 

 

naSromSi dasmuli amocanebis mixedviT damuSavebuli iqna 

kvlevis meTodologiuri sqema. (nax. 7). igi moicavs rogorc 

Teoriuli meTodebis damuSavebas, aseve eqsperimentalur kvlevas. 

Teoriuli nawili warmoadgens erTis mxriv avtomobilis 

kvanZebisa da sistemebis muSaobis reJimis ZiriTadi parametrebis 

namuSevris saxiT warmosaxvas (garbenis nacvlad datvirTvebis, 

ciklebis raodenobas) da meores mxriv Sesabamisi saimedoobis 

maCveneblebis mis mixedviT gansazRvras, rac gamartivebuli 

nomogramis da koeficientiT gamoiTvleba. 

saimedoobis TvalsazrisiT misi malimitirebeli 

detalebisa da kvanZebisaTvis aucilebelia teqnikuri 

zemoqmedebis reJimis optimizacia, pirvel rigSi igi gamoisaxeba 

konkretuli kvanZisaTvis teqnikuri momsaxurebis optimaluri 

periodulobis gansazRvris maTematikuri modulirebiT. 

meores mxriv, efeqturobis kriteriumis gaTvaliswinebiT, 

saWiroa Camoyalibdes da mieces praqtikuli realizacia 

detalebis Secvlis strategiasa da iseTi sistemis modelirebas, 

romelic uzrunvelyofs avtomobilebis teqnikuri mizeziT 

mocdenebis maqsimalur Semcirebas.  

meTodologiuri sqema gulisxmobs Teoriuli da 

eqsperimentuli kvlevebis erTobliv analizs da Sedegebis 

realizaciiT miRebuli ekonomikuri efeqtis gansazRvras. 

 

 

 

 

 

 

 

 

 



40 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 7. saimedoobis kvlevis meTodologiuri sqema 

 

 

avtobusis saimedoobis Teoriuli da 

eqsperimentuli kvleva 

moZraobis 

usafrTxoebaze 

moqmedi qvesistema 

kvlevis 

obieqti 

qvesistema, rome-

lic ar moqmedebs 

moZraobis 

usafrTxoebaze 

xangamZleobis 
maCveneblebi 

sagsaS LL ,,   

umtyuneblobis 
maCveneblebi 

2),(),( LLLP   

saremonto vargisi-
anobis maCveneblebi  

)(),( LCLT saT  

saimedoobis 
malimitirebeli 

detalebi 

sistemis 
saimedoobis 

ruka 

muSaobis reJimebis 
gavlena saimedoobis 

maCveneblebze 

umtyuneblobis 

SenarCuneba 

muSaobis unaris 

aRdgena 

teqnikuri zemoqmedebis 

reJimebis optimizacia 

efeqturobis gansazRvra 
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2.1. kvlevis Teoriuli meTodebis damuSaveba 

2.1. saimedoobis maCveneblebze muSaobis reJimis 

gavlena da misi Sefasebis meTodi 

avtomobilebis eqspluataciis mTeli periodisaTvis misi 

muSaobis reJimebi da misi Semadgeneli komponentebi warmoadgenen 

SemTxveviT sidideebs. es gamowveulia ZiriTadad masze moqmedi 

faqtorebis simravliTa da zemoqmedebiT. amitom saimedoobis 

maCveneblebi mWidrod arian dakavSirebuli muSaobis reJimis 

parametrebTan, romlebic farTo diapazonSi icvlebian. es 

kavSiri fasdeba koreliaciuri koeficientiT. amitom misi 

gamokvleva unda moxdes SemTxveviTi sidideebis (xdomilebebis) 

albaTobis Teoriis, kerZod ki koreliaciuri gantolebebis 

gamoyenebiT. 

koreliaciuri gantolebebi saSualebas iZlevian erTi 

SemTxveviTi xdomilebis albaTobis mniSvnelobebi ganisazRvros 

meore SemTxveviTi sidideebisgan damokidebulebiT. Tu 

SemTxveviTi sidideebi imyofebian korelaciur kavSirSi, maSin 

SemTxveviTi sididis yovel mniSvnelobas Seesabameba meore 

SemTxveviTi sididis ganawilebaTa mniSvnelobebi. korelaciuri 

gantolebebi arsebobs Cveulebrivi da mravlobiTi (wrfivi da 

arawrfivi). Cveulebrivi gantolebebi axasiaTeben kavSirs or 

SemTxveviT sidides Soris, xolo mravlobiTi korelaciuri 

gantolebebi orze met SemTxveviT sidides Soris. 

korelaciuri kavSiri or cvlads Soris (X, da Y) imiT 

gamoixateba, rom erT-erTi maTganis saSualo mniSvneloba 

icvleba meorisgan damokidebulebiT da korelaciur 

gantolebaSi erT-erTi cvladi warmoadgens arguments, xolo 

meore cvladis saSualo mniSvneloba, mis funqcias, korelaciur 

gantolebaSi Semavali cvladis mniSvnelobebi iZlevian  

sidideebs, romlebic gansxvavdebian faqtiuri -is 

mniSvnelobebisagan da amitom korelaciuri kavSiri arsebiTad ar 

niSnavs, rom erTi cvladis mniSvneloba ganisazRvros meoris 
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sididiT, rogorc amas aqvs adgili Cveulebrivi funqcionaluri 

kavSiris dros. 

wrfivi korelaciuri kavSiris SemTxvevaSi misi simWidrove 

ganisazRvreba korelaciis koeficientiT. 

 

yx

yxyxz
 


                   (15) 

 

sadac  aris  da  namravlis saSualo mniSvnelobaa; 

    - saSualo mniSvnelobebis namravli; 

         da   da -is  saSualo kvadratuli gadaxrebi 

korelaciis koeficienti icvleba zRvrebSi , rodesac 

,  da -s Soris saerTod ar arsebobs wrfivi kavSiri da 

SeiZleba iyos arawrfivi kavSiri, romelic zogadad gamoisaxeba 

 rigis polinomiT. 

n
nxAxAxAxAAy  ...3

3
2

210   (16) 

korelaciuri gantolebebi, romlebic sxvadasxva rigis 

SeiZleba iyos da misi konstanteba ganisazRvreba SemTxveviTi 

damoukidebeli cvladi sidideebis ZiriTadi da Sereuli 

momentebis saSualebebiT, xolo SemTxveviTi sididis 

normirebuli gadaxra Semdegi gantolebiT: 

 

x

xx



      (17) 

sadac  damokidebuli (cvladi) SemTxveviTi sididea;  

 - igive cvladis ganawilebis saSualo mniSvneloba;  

 - ganawilebis saSualo kvadratuli gadaxra. 

 SemTxveviTi damoukidebuli sididis  ZiriTadi momentebi 

ganisazRvreba ganawilebis rigis sawyisi da centraluri 

momentebis saSualo mniSvnelobebiT da igive meTodikiT, rogorc 
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es detalebis resursebis ganawilebis dros gamoiyeneba, xolo 

ZiriTadi momentebi ganisazRvreba ganawilebis centraluri 

momentebiT. 

korelaciuri kavSiris praqtikuli gamoyenebisas, rodesac 

eqsperimentuli wesiT ganisazRvreba saimedoobis maCveneblebi da 

misi ganawilebis parametrebi, SeiZleba miRebuli da SerCeuli 

iqnas iseTi gantolebebi, romlebic gamoavlenen sakmao sizustiT 

kavSirs im sidideebTan, romlebic muSaobis reJims gansazRvraven 

da romlebic urTierTkavSiris gamomsaxvel gantolebaSi iqneba 

miTiTebuli. 

gamosakvlevi SemTxveviTi sidideebis urTierTkavSiris 

SefasebisaTvis, rogorc zeviT iyo aRniSnuli, gamoiyeneba 

korelaciis koeficienti wrfivi gantolebebisaTvis da 

korelaciuri fardoba arawrfivi gantolebebisaTvis. es 

koeficientebi gviCveneben kavSirs, Tu ra raodenobis procenti 

modis TiToeuli gansaxilvel sidideze, im faqtoris 

gaTvaliswinebiT, rac moqmedebs saerTod am kavSirze.  

eqsperimentuli monacemebis safuZvelze dadgindeba 

muSaobis reJimis  ganmsazRvreli maCveneblebis ganawilebis 

parametrebi da kanonzomiereba. analogiurad moxdeba masTan 

kavSirSi myofi saimedoobis maCveneblebis ganawilebis 

parametrebis gansazRvra, ris Semdegac SesaZlebeli iqneba maT 

Soris kavSiris gansazRvra da Sesabamisad misi donis formireba. 

praqtikuli TvalsazrisiT, operatiuli marTvis da muSaobis 

unaris sasurvel doneze SenarCunebisaTvis TviT saimedoobis 

maCveneblebs Soris Tanafardobis gamovlena unda moxdes 

analizuri meTodiT. 

amocanis modelireba unda moxdes avtomobilis 

konkretuli meqanizmis, kvanZis da sistemis mixedviT. es 

ganpirobebulia erTis mxriv sakvlevi obieqtis konstruqciuli 

TaviseburebebiT, misadmi wayenebuli moTxovnebiT saimedoobis 

maCveneblebis sasurvel doneze SenarCunebisaTvis, meores mxriv 

muSaobis reJimis ganmsazRvreli parametrebis gansxvavebiT. 



44 
 

mxedvelobaSi unda iqnas miRebuli konkretuli pirobebi, 

sakvlevi obieqtis (agregati, sistema) moZraobis usafrTxoebaze 

gavlenis faqtorebi, xolo zogierTi sistemisaTvis teqnikur-

ekonomikuri faqtori. 

avtomobilis samuxruWe sistemisaTvis saimedoobis mTavar 

maCvenebels warmoadgens samuxruWe manZili – m, romelic sxva 

cnobil faqtorebTan erTad damokidebulia samuxruWe dolsa da 

xundebs Soris RreCoze, romelic Tavis mxriv damokidebulia 

moxaxune zedapirebis cveTis intensiurobaze. imis da mixedviT, 

rogoria muSaobis reJimi, cveTis intensiuroba SeiZleba 

icvlebodes farTo diapazonSi. samuxruWe xundebisa da 

dolisaTvis cveTis intensiurobis Sefasebis saeqsploatacio 

parametrad miiReba garbenis erTeulze cveTis sidide, romelic 

eqsperimentiT dadgindeba. es moiTxovs muSaobis reJimis 

gamovlenas, romelic gulisxmobs datvirTvaTa ciklis 

ganawilebis gansazRvras. 

am pirobiT gamosaxuleba samuxruWe sistemisaTvis 

Semdegnair saxes miiRebs: 

 

u

UNUN








d

d

m

b
    (18) 

 

sadac:  aris samuxruWe sistemis cikluri datvirTvebis 

raodenoba, damuxruWeba/km; 

 - cveTis intensiuroba mm/1000km; 

 - datvirvebis ganawilebis saSualo kvadratuli 

gadaxra; 

 - cveTis intensiurobis ganawilebis saSualo 

kvadratuli gadaxra. 

amocanis dazustebisaTvis mizanSewonilia datvirTvebis 

ciklebis ganawilebis parametrebis gamovlenis dros moxdes 

diferencireba sruli damuxruWebis SemTxvevaSi da nawilobrivi 
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damuxruWebis dros da Sesabamisad cveTis intensiurobis 

diapazonebad dayofa. 

gadacemaTa kolofis SemTxvevaSi mxedvelobaSi miiReba is 

garemoeba, rom korelaciis koeficientis gamovlenisas 

ganisazRvros datvirTvebis ganawilebis parametrebi gadacemis 

TiToeuli safexurisaTvis. 

 

                                
u

ii UNUN








.
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.
g.k

g.kg.k

g.k                           (19) 

analogiurad SeiZleba ganisazRvros avtomobilis 

meqanizmebisa da sistemebis muSaobis reJimisa da teqnikuri 

mdgomareobis cvlilebis amsaxvel parametrebs Soris kavSiris 

done da maCveneblebi. 

 

 

 

2.1.2. teqnikuri momsaxurebis reJimebis 

optimizaciis maTematikuri 

modelireba 

teqnikuri momsaxureba warmoadgens samuSaoTa kompleqss, 

romlis Semadgeneli operaciaTa CamonaTvali mravalmxrivia da 

damokidebulia konstruqciis Tvaiseburebebze, daproeqtebisa da 

damzadebis procesebisas miRweul saimedoobis maCveneblebze da 

sxvadasxva saeqsploatacio pirobebSi aRniSnuli maCveneblebis 

realizaciaze. am ukanasknelis marTva da sasurvel doneze 

SenarCuneba, rac TavisTavad nebismier SemTxvevaSi kvlevis 

amocanas warmoadgens, moiTxovs Teoriulad dasabuTebuli 

meTodebis Seqmnas da maT praqtikul aprobacias. 

sakiTxisadmi aseTi midgoma ganpirobebulia erTis mxriv 

eqspluataciis procesSi saavtomobilo teqnikis gamoyenebis 

mravalferovnebiT (konstruqciuli gansxvaveba da teqnikuri 

pirobebi), meores mxriv TiToeuli konstruqciis mqone moZravi 
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SemadgenlobisaTvis Sesasrulebeli teqnikuri zemoqmedebis 

samuSaoTa (operaciaTa) simravliT. es miuTiTebs avtomobilis 

meqanizmebisa da sistemebis mixedviT operaciebad danawilebas, 

rac maTi funqcionirebis Sinaarsis mixedviT unda moxdes. 

amasTan erTad, modelirebis dros miznobrivi funqciis 

formirebisas aucilebel sawyis pirobas warmoadgens 

optimizaciis kriteriumis an kriteriumebis SerCeva. 

daniSnulebisa da Sinaarsidan gamomdinare, bunebrivia 

avtomobilis meqanizmebisa da kvanZebisaTvis optimizaciis 

kriteriumebi SeiZleba iyos sxvadasxva. am mxriv Sesrulebuli 

samecniero kvlevebis analizi gviCvenebs, rom saavtomobili 

teqnikisaTvis prioritetul kriteriumebs warmoadgenen 

umtyuneblobis done da teqnikuri mdgomareobis 

SenarCunebisaTvis (uzrunvelyofisaTvis) gaweuli kuTri 

xarjebis minimaluri mniSvneloba. avtomobilis iseTi kvanZebisa 

da sistemebisaTvis, romlebzedac mniSvnelovnad aris 

damokidebuli moZraobis usafrTxoeba, prioritetuli kriteriumi 

iqmneba umtyunebloba, xolo sxva sistemebisa da 

meqanizmebisaTvis kuTri xarjebis minimumi. 

teqnikuri momsaxurebis reJimis optimizirebis modelirebis 

dros zogadad gaTvaliswinebuli unda iyos orive aRniSnuli 

kriteriumi. umtyuneblobis kriteriumi aisaxeba teqnikuri 

mdgomareobis parametris zRvruli mniSvnelobebiT (qveda da 

zeda zRvari), romlebsac Seesabameba umtyunebo muSaobis 

albaTobis mniSvnelobebi )(LP , xolo ekonomikuri kriteriumi 

teqnikuri momsaxurebisa  tmC  da mtyunebis aRmofxvris mtyC  

RirebulebiT. 

pirveli kriteriumis formirebisas safuZvlad aiReba 

piroba imis Sesaxeb, rom teqnikuri momsaxurebis Semdeg sistemis 

umtyunebo muSaobis albaToba aiwevs sawyis mniSvnelobamde 

(Teoriulad erTamde) da Semdeg daiwyebs vardnas. (nax. 8.) 
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nax.8. sistemis umtyunebo muSaobis albaTobis mrudebi teqnikuri 

momsaxurebis periodulobis mixedviT. 

imis da mixedviT, Tu rogoria sasurveli umtyunebo 

muSaobis albaTobis mniSvnelobis dasaSvebi zRvruli done, 

moxdeba periodulobis varireba aRniSnul zRvrebSi, rogorc 

umtyuneblobis funqcia 

 

)(LPL moms.      (20) 

 

vinaidan )(LP  klebadia, mxedvelobaSia misaRebi is 

garemoeba, rom ganawilebis kanonzomiereba yovelTvis erTi da 

igive ar iqneba da Sesabamisad klebis tendencia (mtyunebis 

intensiuroba) gavlenas moaxdens am farTze, S romelic mrudis 

qveS rCeba. farTi ki sakvlevi obieqtis (sistemis, kvanZis, 

meqanizmis) saSualo resursis tolia. maSasadame im resursis 

nawili iqneba Sesrulebuli, rac teqnikuri momsaxurebiT aris 

uzrunvelyofili. 

imisaTvis, rom teqnikur momsaxurebebs Soris mtyunebas ar 

qondes adgili, anu mtyunebaTaSoriso namuSevari Lm.n. 
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momsaxurebis periodulobis toli iyos, an miaxloebuli masTan 

minimaluri sxvaobiT, modelirebisaTvis visargebloT resursis 

sasurveli mniSvnelobiT. rodesac wamyvani funqcia erTis tolia, 

(saSualo resursi da mtyunebaTaSoriso namuSevari erTimeoris 

tolia). aseT SemTxvevaSi momsaxurebis periodulobis 

ganmsazRvreli gamosaxuleba Semdegnairad Caiwereba:  

 

mtyrmomss.S.

rmoms.
moms. CLLC

LCL





)(     (21) 

 

sadac  momsC   aris momsaxurebis Rirebuleba; 

        mtyC  mtyunebis Rirebuleba. 

maqsimalur da minimalur mniSvnelobaTa diapazonSi 

resursis TiToeul mniSvnelobas Seesabameba momsaxurebis 

periodulobis garkveuli mniSvneloba i momsL , riTac 

gamovlindeba kuTri xarjebis minimumi da Sesabamisad 

optimaluri perioduloba. sistemis (meqanizmis) resursis 

mniSvnelobebis gansazRvrisaTvis gamoyenebuli iqna albaTobis 

Tvisebis modificirebuli gamosaxuleba 
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dLLP
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ii  momsmoms

saS   (22) 

sadac )(LPsaS da )(LPi aris Sesabamisad sistemis (meqanizmis) 

umtyunebo muSaobis albaTobis saSualo da mimdinare 

mniSvnelobebi, xolo )(LPi  aris mtyunebis albaTobis mimdinare 

mniSvneloba   

)(1)( LPLP ii       (23) 

 

radganac sistemis (meqanizmis) namuSevris saSualo 

mniSvneloba 
saS

rL  aris integraluri albaTobis toli amitom 

gveqneba: 
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0

)()( LdLPLsaSr     (24) 

  )()()()()( 21 LPLPLPLPLPi  moms

saS
smoms

saS
s              (25)

  

 

da maSasadame: 

   minmax )()( rmoms

saS
s moms

saS
sr LLPLLPL i  ri              (26) 

 

sadac 
max
rL da 

min
rL resursis maqsimaluri da minimaluri 

mniSvnelobebia. Tu miviRebT pirobas, rom  

1)()(  momss moms
saS
s LPLP min

i  ,  maSin 

 

minmin )]L((1[)L( rmomssrmomssr LPLPL iii       (27)  

 

rodesac gvaqvs ramodenime sistema da isini damoukideblad 

moqmedeben da aseve damoukidebulad zemoqmedeben avtomobilis 

sxva sistemaze (kerZod mis resursze) maSin kuTri xarjis 

minimumi ganisazRvreba Semdegnairad: 

min)(

M
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sadac:  max
r

r
r

L
LZ   da max

r

moms
moms

L
LZ   

xolo saerTo resursis i-uri mniSvnelobebi Semdegnairad 

ganisazRvreba: 
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M
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sadac M aris sakvlevi sistemebis raodenoba. 

i
Zr M - uri sistemis resursi misi mtyunebis dros.  

avtomobili moicavs iseT sistemebsa da meqanizmebs, 

romelTa teqnikuri momsaxurebis dros saWiro xdeba 

mtyunebebisa da uwesivrobebis aRmofxvra. es ki dakavSirebulia 

damatebiT xarjebTan, vinaidan momsaxurebebs Soris warmoqmnili 

mtyunebebis albaToba periodulobazea damoukidebeli. es 

garemoeba gvaiZulebs Semcirdes momsaxurebis perioduloba, 

magram aseTi samuSaoebis Sesruleba dakavSirebulia resursis 

arasrul gamoyenebasTan, rac xarjebs kidev ufro zrdis, amitom 

saWiro xdeba periodulobis gazrda. aqedan gamomdinare, kuTri 

xarjebi (orive saxis) unda ganisazRvros namuSevrisaTvis 

momsLL  , amasTan meore saxis xarjebma unda asaxos samuSaoebis 

nawilobrivi an sruli gameoreba. igi gaTvaliswinebuli iqneba 

gameorebis koeficientiT gK . am pirobis gaTvaliswinebiT 

saimedoobis SenarCunebis kuTri xajebi Semdegnairad 

ganisazRvreba: 

 

min
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Tu SemoviRebT aRniSvna tm
mty

mty

C
C

K   

miviRebT: 

  min1)()1()(  momsg

moms

tm
mty

momss.S LPKK
L
C

LC    (31) 

 

saidanac gveqneba: 
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momsaxurebis periodulobis gansazRvrisTvis damuSavebuli 

modeli saSualebas iZleva avtomobilis nebismieri sistemisa da 

meqanizmisaTvis gamovlenili iqnas optimaluri perioduloba, 

rodesac gaTvaliswinebuli iqneba rogorc umtyuneblobis, ise 

kuTri xarjebis minimumis kriteriumebi, rac amocanis gadawyvetis 

pirobas warmoadgens. modeli saSualebas iZleva operaciebi 

dajgufdes konstruqciuli Taviseburebebisa da daniSnulebis 

mixedviT da maTi nebismieri raodenobis SemTxvevaSi moiZebnos 

optimaluri varianti. 

 

 

 

2.1.3. detalebis Secvlis sistemis optimizaciis  

meTodis damuSaveba 

teqnikuri “reglamentis” mixedviT saavtomobilo 

tranportis moZravi Semadgenlobis teqnikuri mdgomareobis 

sasurvel doneze uzrunvelyofis mizniT gaTvaliswinebulia 

profilaqtikuri samuSaoebi garkveuli operaciebis saxiT da 

teqnikuri zemoqmedebis iseTi samuSaoebi, romlebic 

dakavSirebulia detalebis SecvlasTan da romelTa ZiriTad 

mizans warmoadgens muSaobis unaris aRdgena. saavtomobilo 

transportis praqtikaSi xSirad gamoiyeneba detalebis Secvlis 

e.w. “moTxovnilebis” meTodi, rac imas gulisxmobs, rom 

nebismieri detalis Secvla unda moxdes mxolod misi mtyunebis 

SemTxvevaSi, e.i. rodesac detals ar SeuZlia Seasrulos masze 

dakisrebuli funqciebi dadgenili parametrebiT. Secvlis aseT 

sistemis, an rogorc mas uwodeben saimedoobis TeoriaSi, 

konstruqciuli elementebis Secvlis strategias, aqvs is 

upiratesoba, rom am SemTxvevaSi yvela detali Teoriulad 
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mTlianad gamoimuSavebs Tavis resurss. magram am sistemas gaaCnia 

mTeli rigi seriozuli naklovanebebi, romlebic calkeuli saxis 

moZravi SemadgenlobisaTvis (an maTi agregatebisa da 

meqanizmebisaTvis) moiTxoven Secvlis sxvadasxva sistemaze 

gadasvlis aucileblobas. 

im avtomobilebisaTvis, romelTa muSaobac moiTxovs 

umtyuneblobis maRal dones (saqalaqo da saqalaqTaSoriso 

avtobusebi da taqsebi, romlebic mudmiv marSrutebze muSaoben, 

saswrafo daxmarebis avtomobilebi, saxanZro manqanebi da sxva) 

gansazRvrulia winaswar dadgenil vadebSi detalebis iZulebiTi 

Secvla. amasTan gansakuTrebuli mniSvneloba eniWeba im 

agregatebsa da detalebs, romlebic moZraobis usafrTxoebaze 

moqmedeben. aseTi agregatebisa da sistemebisaTvis umtyunebo 

muSaobis dasaSvebi done unda iyos ara nakleb 0.95-0.98. 

umtyuneblobis maRali donis SenarCunebis sxva meTods 

warmoadgens detalebis Secvla maTi teqnikuri mdgomareobis 

diagnostikis Semdeg. am SemTxvevaSi diagnostikis saSualebebma 

unda uzrunvelyon garkveul periodSi detalebis mdgomareobis 

prognozireba. im SemTxvevaSi, Tu diagnostikiT gansazRvruli 

detalis savaraudo resursi saWiroze naklebia, maSin igi 

icvleba iZulebiT. es moiTxovs sakmaod rTul sadiagnostiko 

mowyobilobis Seqmnas da maT efeqtur gamoyenebas (saborto 

informaciul mowyobilobasTan erTad). 

calkeul SemTxvevaSi moZraobis usafrTxoebis moTxovnebi 

an damamzadebeli qarxnebis teqnikuri pirobebi iwveven agregatis 

ramodenime detalis erTdroulad Secvlis aucileblobas erT-

erTi maTganis mtyunebisas. (mTavari gadacemis kbilanebi, erTi 

xidis samuxruWe xundebi da sxva). detalebis jgufis erTdrouli 

Secvla nakarnaxevia agreTve mTlianad agregatis xangamZleobis 

SenarCunebiTac. 

detalebis erTdrouli Secvla farTod gamoiyeneba 

teqnikur-ekonomikuri mosazrebiT da igi miznad isaxavs 

agregatis muSaobis unaris SenarCunebas garbenis garkveul 
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intervalSi misi damatebiTi daSlis gareSe. daSlaTa raodenobis 

Semcireba ki mizanSewonilia imiTac, rom agregatis TiToeuli 

daSla dakavSirebulia SromiTi xarjebidan. amasTan TiToeuli 

daSlis Semdeg mkveTrad mcirdeba agregatis xangamZleoba. 

detalebis Secvlis sistemebis klasificireba unda moxdes 

maTi  Sesrulebis pirobebis, miznis da mizezis mixedviT. ama Tu 

im meTodis gamoyeneba ganpirobebulia rogorc teqnikuri 

aucileblobiT (umtyuneblobis gazrda) ise ekonomikuri 

mizanSewonilobiT. es ukanaskneli uzrunvelyofilia ara marto 

teqnikuri zemoqmedebis jamuri Sromatevadobis SemcirebiT da 

teqnikuri mzadyofnis koeficientis gazrdiT, aramed ZiriTadi 

detalebis cveTis SemcirebiT da agregatis saerTo 

xangamZleobis gazrdiTac. 

miznebi da mizezebi, romlebic ganapirobeben detalebis 

Secvlis ama Tu im sistemis upiratesobas da misi gamoyenebis 

efeqturobas, gamovlindebian teqnikur-ekonomikuri kriteriumis 

poziciebidan. es kriteriumebia: 

- detalebis gamoyenebis done maTi Secvlisas; 

- detalebis SecvlaTa saerTo raodenoba mocemuli 

namuSevris (resursis-garbenis) wlis (kvartlis) an 

mTeli saeqspluatacio (Camoweris) periodisaTvis. 

aRniSnuli kriteriumebis mixedviT unda moxdes sistemis 

optimizaciis modelireba, rac saSualebas mogvcems Secvalos 

sxvadasxva sistemis analiziT gamovlindes optimaluri varianti. 

detalebis Secvlis profilaqtikuri strategiis 

SemTxvevaSi maTi resursebis gamoyenebis koeficienti 

ganisazRvreba Secvlis momentSi namuSevris SefardebiT saSualo 

resursTan, romelic gamovlenilia zRvrul mdgomareobamde 

miRwevis statistikuri analiziT, e.i. rodesac detalma dakarga  

funqcionireba 

 

saS
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saS
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L
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L
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 1      (33) 
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sadac  dL  aris resursis saSualo danakargi 

detalebis Secvlis jgufuri variantis SemTxvevaSi 

detalebis resursebis gamoyenebis saSualo mniSvneloba 

ganisazRvreba yvela jgufSi Semavali  detalis  

koeficientebis saSualo mniSvnelobebiT: 

i
L
L

nn
ni

n

i

i

n

i

saS

saS

saS 




 



1

1 1


     (34) 

imis gamo, rom detalebs sxvadasxva Rirebuleba aqvT iC da 

maSasadame maTi resursebis gamoyeneba ekonomikuri TvalsazrisiT 

gansxvavebulia, SemoRebuli iqna detalebis gamoyenebis 

koeficienti 
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 d
                                        (35) 

 

mocemuli gamosaxulebidan Cans, rom erTnairi Rirebulebis 

detalebisaTvis 
saSd 


 




n

n

i
i

1 da igi afasebs detalebis 

resursebis gamoyenebas rodesac i d , maSasadame 1 id  

rodesac mtyunebis dros icvleba yvela detali. xolo 

profilaqtikuri Secvlebis dros 1i  da 1d  

detalebis jgufuri Secvla erT-erTi maTganis mtyunebis 

SemTxvevaSi gamoiwvevs resursis gamoyenebis Semcirebas imis 

gamo, rom mxolod erTi detali aris zRvrul mdgomareobamde 

misuli, xolo danarCenebs aqvT resursis gansazRvruli maragi. 

detalebis resursebis gamoyenebis optimizaciis amocanas 

warmoadgens resursebis fardobiTi ganawilebis iseTi 
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optimaluri variantis gamovlena da uzrunvelyofa, romlis 

drosac erTdroulad Sesacvleli detalebis kompleqts aqvs 

mocemuli resursi minimaluri danakargebiT. 

am amocanis amoxsnisaTvis damuSavebuli iqna modeli-

koeficienti -s gamovlena detalebis resursebis sxvaobis 

ganawilebis kanonzomierebiT. modeli iTvaliswinebs yvela 

normatuli maCveneblebis gamovlenas, rodesac resursebis 

ganawileba eqvemdebareba normalur kanons (pirveli varianti) da 

rodesac resursebis ganawileba xdeba veibulis da logariTmul-

normaluri kanoniT. (meore varianti). 

detalebis jgufuri Secvlis dros xdeba maTi namuSevrebis 

iZulebiTi gaTanabreba konkretul avtomobilze da mis 

agregatebze. 

ori detalisgan Semdgari jgufisaTvis, rodesac maTi 

resursebia 1L  da 2L , maTi sxvaoba ( 21 LL  ) ganixileba, rogorc 

resursis danakargi iZulebiTi gaTanabrebis gamo. igi 

warmoadgens or SemTxveviTi sididis sxvaobas da xasiaTdeba: 

maTematikuri molodiniT: 

                            saSsaS
saS 2121 )( LLLL                    (36) 

da dispersiiT: 

                           212,12   2
2

2
1

2
d                  (37) 

      sadac 2,1 - aris resursebis korelaciis koeficienti. (4) da 

(5) formulebidan Cans, rom resursebis gamoyenebis gaumjobeseba 

SeiZleba miRweuli iqnas maTi saSualo mniSvnelobebiT 

021  saSsaS LL . magram resursebis sxvaobis gabnevas calkeuli 

egzemplarebisaTvis mainc eqneba adgili da maSasadame iqneba 

resursebis danakargic. rodesac mtyuneba erTimeoreze 

damokidebuli 12,1   da 21   , maSin 0d  da danakargebic ar 

iqneba, ar iqneba profilaqtikuri Sesvlac. resursebis 

damoukidebeli ganawilebisas 02,1   da maSasadame sxvaobis 

dispersia 2
2

2
1  d , e.i. saimedoobis mxriv erTimeoreze 
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damokidebuleba amcirebs resursebis sxvaobis ganawilebis 

gabnevas. 

      me 9 naxazze mocemulia resursebis sxvaobis ganawilebis 

funqcia ori erTnairi – normaluri kanoniT Tanxvedrili 

resursebis mqone detalebisaTvis. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

nax. 9 detalebis resursebis sxvaobis ganawilebis funqcia. 
       

naxazidan Cans, rom pirvel naxevarze pirveli detalis 

resursi metia meore detalis resursze 21 LL  , xolo meore 

naxevarze 22 LL  : cxadia, rom 0)( 21  LL , magram detalebis 

iZulebiTi Secvlis sistema gamoiwvevs resursebis saS
d1L  da saS

d2L  

(daStrixuli farTobebi). 

                       )()(1[ 21
0

211 LLdLLFL  


saS
d ,                (38) 

mL  mL  

0 

0,5 

1,0 

)( 21 LLF   

saS
d2L  

saS
d1L  

21 LL   
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                      )()(1[ 21
0

212 LLdLLFL  


saS
d                  (39) 

 aRniSnul sidideebis mniSvnelobebis (29) da (30) 

formulaSi SetaniT ganisazRvreba detalebis resursebis 

gamoyeneba. 

mocemuli modelis praqtikuli realizacia sworad asaxavs 

Sereuli jgufuri Secvlebis strategias: 

- rodesac detalebi gansxvavdebian RirebulebiTa da 

daniSnulebiT, maSin jgufuri Secvla Sesruldeba mxolod 

ZiriTadi detalis mtyunebisas, xolo araZiriTadi, meore 

detali Seicvleba individualurad. Secvlis aseTi 

strategiisas resursebis danakargi eqneba mxolod meore 

(araZiriTad) detals - d2
saSL  da detalebis resursebis 

gamoyenebis saSualo koeficienti iqneba 2/)1( 2  saS . 

- imisaTvis, rom Semcirdes resursis danakargi, jgufuri 

Secvla unda ganxorcieldes im SemTxvevaSi da im agregatze, 

sadac meore detalis resursis maragi SedarebiT mcirea mL , 

xolo didi maragis SemTxvevaSi movaxdinoT individualuri 

Secvla. 

sxvadasxva Rirebulebis detalebis resursebis 

Tanafardobis optimizacia gamovlindeba momsC  koeficientis 

maqsimaluri mniSvnelobisaTvis. ori detalisaTvis, romelTa 

Rirebulebebi gansxvavebulia da Tanafardoba Semdegnairi 

1/ 21 CCK  , detalebis gamoyenebis koeficienti tolia: 

 

1
21

21

2211









K

K
CC
CC d    (40) 

 

am gamosaxulebidan Cans, rom calke  da  

mniSvnelobebis gavlena saerTo gamoyenebis doneze 

araerTgvarovania. ZviradRirebuli detalebisaTvis  SeiZleba 
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gamoiwvios d  - is gaumjobeseba SedarebiT iafi detalis 

gamoyenebis gauaresebis pirobebSi. 

ekonomikuri TvalsazrisiT sasurvelia agregatSi “susti” 

iyos ZviradRirebuli detali da iafi detalis resursi iyos 

didi, fasebSi didi sxvaobis SemTxvevaSi (magaliTad rodesac 

KK=100) gamoiricxeba detalebis kompleqtis Secvla iafi 

detalis mtyunebisas am dros resursis gamoyenebis koeficienti 

tolia: 

)(
1

1
1 2

12
saS

saS

d L
LK

KK
K









                (41) 

 
bunebrivia, aseT pirobebSi, avtomobilis agregatebisa da 

sistemebis detalebis Secvlis strategiis optimizaciisaTvis 

damuSavebuli iqnas konturuli modeli TiToeuli kritikuli 

detalis resursebis ganawilebis kanonzomierebisa da 

Rirebulebis gaTvaliswinebiT. es dakavSirebulia teqnikuri 

zemoqmedebis nairsaxeobaTa formirebasTan, rodesac miznobrivi 

funqcia moicavs teqnikuri mdgomareobis uzrunvelyofis 

mravalkomponentiani xarjebis minimizacias da umtyuneblobis 

sasurveli donis SenarCunebas. 

 
 
 
 
 

2.2. avtomobilebis saimedoobis marTvis damuSavebuli 

meTodebis realizaciisaTvis saWiro maxasiaTeblebis 

gamovlena (avtobus ”bogdan А-092-is magaliTze) 

2.2.1. eqsperimentuli gamokvlevis pirobebi da 

organizacia 

avtomobilebis agregatebisa da sistemebis saimedoobis 

uzrunvelyofis zemoT damuSavebuli meTodebis realizaciis 

mizniT saWiro gaxda eqsperimentuli kvlevis Sesruleba. igi 

gamomdinareobs kvlevis saerTo meTodidan (nax.8), romelsac 
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safuZvlad udevs saimedoobis saWiro donis uzrunvelyofa da 

amisaTvis gaweuli saeqspluatacio xarjebis minimizacia. 

kvlevis obieqtad aRebul iqna saqalaqo avtobus  ”bogdan 

А092”-is samuxruWe sistema, gadabmuloba, gadacemaTa kolofi da 

salonis karebebis amZravi meqanizmi. 

avtomobilis saimedoobis maxasiaTeblebis ricxobrivi 

mniSvnelobebis gamovlena SesaZlebelia poligonze, sastendo da 

saeqspluatacio gamocdebiT. es meTodebi, rogorc wesi, 

erTimeorisagan gansxvavdebian, isaxaven garkveul mizans da 

erTimeores avseben. 

saeqspluatacio gamocdebi sruldeba, rogorc saerTo 

sargeblobis gzebze, aseve specialur avtopoligonebze. aseTi 

gamocdebi sruldeba avtomobilis yvela sistemis realuri 

reJimiT muSaobis pirobebSi. amitom sistemebis da agregatebis 

elementebis muSaobis realuri maCveneblebi miiReba. 

saeqspluatacio gamocdebi iZlevian elementebis saimedoobis 

SedarebiT damajerebel Sedegebs, sistemis da sakvlevi 

obieqtebis funqcionirebis srul suraTs, vinaidan am dros 

gaTvaliswinebulia muSaobaze moqmed faqtorTa mTeli 

kompleqti. amasTan gamocdas gadian avtomobilebis sakmaod didi 

raodenoba. 

naSromSi dasmuli amocanebis gadawyvetis mizniT SerCeul 

iqna saeqspluatacio gamocdebis meTodi, iseTi damaxasiaTebeli 

pirobebisaTvis, rogoricaa saSualo mgzavrTtevadobis avtobus 

”bogdan”-is qalaqSi muSaoba. 

eqsperimentuli kvleviT gaTvaliswinebul avtomobilebze 

dakvirveba Sesrulda Tbilisis avtosatransporto sawarmoSi. 

mxedvelobaSi miRebuli iyo sagzao da klimaturi pirobebi, 

garbenisa da mgzavrTtevadobis gamoyenebis koeficientebi, 

mgzavrobis saSualo manZili, Senaxvis Tviseburebani da sxva 

faqtorebi. gansakuTrebiT unda aRiniSnos gadacemaTa kolofisa 

da samuruWe sistemis muSaobis reJimebi da maTi gavlena 

saimedoobis maCveneblebis cvlilebaze. 
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”bogdan”-is avtobusebi muSaoben Tbilisis samgzavro 

marSrutebze intensiuri moZraobis pirobebSi. gaCerebebs Soris 

saSualo manZili daaxloebiT 300-500 m-is zRvrebSia. gzebi 

asfaltirebulia da misi daxra Seadgens ZiriTad 8%, xolo 

zogierT adgilebSi igi Seadgens 10-11%, gzis moxvevis radiusebi 

Seadgens aranakleb 20 m. 

avtosatransporto sawarmoSi pirveli teqnikuri 

momsaxureba sruldeba 2500 km periodulobiT, xolo meore 

teqnikuri momsaxurebis operaciebi daaxloebiT 10000 km-is 

periodulobiT.   

me-2 cxrilSi avtosatransporto sawarmos masalebis 

mixedviT mocemulia sakvlevi avtobusebis muSaobis 

saeqspluatacio-teqnikuri maCveneblebi. 

 cxrili 2 

sakvlevi avtobusis muSobis saeqspluatacio-teqnikuri 

maCveneblebi 

# maCveneblebis dasaxeleba aRniSvna, 

ganzomileba 

raodenoba 

1 2 3 4 

1 dasakvirvebeli avtobusebis 

raodenoba 
 40 

2 ganawesSi yofnis dro  12,0 

3 saSualo dRiuri garbena  250 

4 saeqspluatacio siCqare 
 18 

5 garbenis gamoyenebis koeficienti Β 0,96 

6 Sevsebis saSualo koeficienti Η 0,45 

7 marSrutebis saSualo sigrZe  12,5 

8 muSa dReebis raodenoba weliwadSi DmuSa, dRe 365 

9 teqnikurad mzadyofnis koeficienti 

(saSualo) 
 0,85 

10 saSualo wliuri garbena  75 
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1 2 3 4 

11 tm-1 perioduloba  2500 

12 tm-2 perioduloba  10000 

13 dakvirvebis periodSi avtobusebis 

mTliani garbena 

 
 

 

12000 

 

 

 

2.2.2. saimedoobis malimitirebeli detalebi 

avtobusis sakvlevi sistemebi da agregatebi moicaven 

sxvadasxva meqanizmebsa da elementebs, romlebsac garkveuli 

daniSnuleba da funqciebi aqvT. TiToeuli maTganis detalebis 

saerTo raodenoba katalogis mixedviT ramodenime aseuls 

Seadgens. maTSi ar Sedis normalizebuli detalebi. magram 

detalebis raodenoba dabali saimedoobis maCveneblebiT 

gacilebiT naklebia detalebis saerTo raodenobasTan 

SedarebiT. amitom saWiroa gamovlindes iseTi detalebi, 

romlebic xasiaTdebian xSiri mtyunebiT da maT aRmofxvraze 

didia materialuri da SromiTi xarjebi. asaTi detalebis 

gamovlenam moiTxova yvela mtyunebisa da Secvlebis analizi. es 

monacemebi aRebul iqna avtomobilebis eqspluataciis dawyebidan. 

analizis gaadvilebis mizniT mtyunebebi dajgufebul iqna 

kvanZebisa da meqanizmebis mixedviT. gamovlenil iqna maTi 

SecvlaTa raodenoba, saTanado SromiTi da materialuri 

xarjebi. 

rogorc statistikuri monacemebis analizi gviCvenebs 

umtyuneblobisa da Rirebulebis maCveneblebis mixedviT, yvela 

detali ar qmnis saimedoobis limits. mtyunebebis sakmaod didi 

raodenoba modis (30-40%) sistemis milgayvanilobis SeerTebis 

adgilebSi hermetulobis dakargvis gamo. 

wina da ukana samuxruWe meqanizmebis ZiriTad mtyunebebs 

warmoadgenen xundebis gacveTa. maTi Secvla xdeboda zRvruli 
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cveTis miRwevis dros. samuxruWe meqanizmebis saimedooba 

xasiaTdeba agreTve samuxruWe dolebis, gamSleli muStasa da 

xundebis lilvebis mwyobridan gamosvliT maTi gacveTis gamo. 

xelis muxruWebis damaxasiaTebel mtyunebebs warmoadgenen 

samuxruWe dolisa da xundebis gacveTa, agreTve amZravis berketi. 

unda aRiniSnos, rom avtomobilis marTvis sistemebi 

(samuxruWe sistema, saWe) konstruqciuli Taviseburebidan 

gamomdinare moicaven sakmao raodenobis rezinis detalebs, 

romelTa mtyunebebi moZraobis usafrTxoebis TvalsazrisiT 

uecar, saSiS mtyunebad iTvleba (Slangebi, samajurebi da sxv.). 

malimitirebeli detalebis saerTo raodenobidan maTze 

daaxlobiT 30% modis samuxruWe sistemisaTvis da 20% _ 

saWisaTvis. 

saimedoobis TvalsazrisiT kritikuli detalebi 

ganlagebulia avtomobilis sistemebisa da meqanizmebis 

sxvadasxva adgilas. aseTi detalebis Secvla dakavSirebulia 

daSla-awyobis samuSaoebTan, rac iwvevs SromiTi xarjebis 

gazrdas da avtomobilis mocdenas. 

aRniSnuli detalebis mtyunebebi gamowveulia maTi gacveTis 

gamo, agreTve cikluri datvirTvebis daumyarebeli reJimebiT da 

zeTis qimiuri zemoqmedebiT (gansakuTrebiT araliTonis 

masalisagan damzadebuli detalebisaTvis). 

statistikuri monacemebis Segrovebis dros gamovlenil iqna 

aramarto detalebisa da kvanZebis mtyunebebi, aramed mtyunebebi, 

romlebic gamowveuli iyo agregatisa da sistemis 

ganregulirebiT (funqcionaluri sqema), rac iwvevda maT 

uwesivrobebs. saregulirebeli parametrebis cvlileba amcirebs 

agregatisa da sistemis muSaobis efeqturobas, rogorc samuxruWe 

sistemaSi, ise gadabmulobaSi. ganregulirebis ZiriTadi nawili 

(80-85%) modis samuxruWe dolsa da xundebs Soris RreCoze da 

sarqvelebze. mtyunebebis warmoqmnis saSiSroebisa Tavidan 

acilebis mizniT, saWiroa saregulirebeli parametrebis dasaSveb 
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zRvrebSi SenarCuneba, rac sruldeba teqnikuri momsaxurebis 

dros. 

samuxruWe sistemis saimedoobis malimitirebeli detalebis 

gamovlenisaTvis analizirebeli iqna damaxasiaTebeli 

uwesivrobebi da mtyunebebi da maTi gamomwvevi mizezebi. igi 

Sesrulda sistemis meqanizmebis jgufebis mixedviT. amZravis 

sistemaSi mTavari samuxruWe cilindris kritikul detalebs 

miekuTvneba Cobali, dguSi, zambara. xolo funqcionaluri sqemis 

mixedviT samuxruWe siTxe (misi xarisxi, gaWuWyianeba an 

nakleboba), agreTve milebi da Slangebi, romlebic SeiZleba iyos 

gaWuWyianebuli da zogierT SemTxvevaSi dazianebuli. moqmedebis 

efeqturobis poziciebidan sayuradReboa samuxruWe saterfulis 

ganregulireba, rac sxvadasxva mizeziT SeiZleba iyos 

gamowveuli. 

muxruWebis hidrogamZliereblis araefeqturi muSaobis mizezi 

xSir SemTxvevaSi aris arasakmarisi siTxis wneva cilindrSi, 

gamomavali da Semavali berketebis svlebis sidide, sarqvelebis 

gaWeda nawilobriv an mTlianad, gamaZliereblidan siTxis 

gaJonva da hermetizaciis nawilobris dakargva. sayuradReboa 

sasignalo zumeris perioduli gamorTva, rac SeiZlba 

eleqtrogadamwodis (wnevis gadamwodi) uwesivrobiT iyos 

gamowveuli.  

xelis muxruWis saimedoobis malimitirebeli detalebs 

warmoadgenen samuxruWe xundebi, muSta lilvi, amZravis trosi, 

romelTa mtyunebebi am sistemis mtyunebaTa 90%-s warmoadgens. 

unda aRiniSnos, rom samuxruWe lilvis Siga diametris zRvruli 

mniSvneloba 179 mm-is tolia, anu erTi mm-iT meti nominalurze, 

xolo samuxruWe xundebis sisqe 1 mm-ze naklebi ar unda iyos. 

Tvlebis samuxruWe meqanizmSi lilvis dasaSvebi cveTa ar 

unda aRematebodes wina da ukana meqanizmebisaTvis 0,15 mm (RreCos 

uzrunvelyofis piroba dolsa da xundebs Soris), romlis 

Semdegac saWiroa maTi Secvla. xolo amZravis sistemaSi 

sarqvelis Tavisufali svla 21-24 mm-is toli unda iyos. am 
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gadaxrebis mixedviT iqna gamovlenili ganregulirebis 

funqcionaluri sqemis maCveneblebi. mTlianad unda aRiniSnos, 

rom samuxruWe sistemisaTvis saimedoobis malimitirebeli 

detalebis saerTo raodenobam Seadgina 22 dasaxelebis detalebi. 

sakvlevi avtobusis gadabmulobis da gadacemaTa kolofis 

ZiriTad uwesivrobebs da mtyunebebs warmoadgenen: Znelad 

gadarTva, gadacemidan amovardna, buqsaoba, vibracia, xmauri. maTi 

gamomwvevi mizezebi mravalgvaria. gadabmulobis hidravlikur 

amZravSi cveTis Sedegad mwyobridan gamodis mTavri cilindris 

dguSis Cobali, agreTve cilindri, ukusvlis zambara, 

gamomrTveli sakisari, TviT meqanizmSi ki cvdeba amyoli diskos 

friqciuli sadebi. gadacemaTa kolofSi sinqsonizatorebi da 

Camketebi. unda aRiniSnos, agreTve sistemaSi haeris moxvedra. 

funqcionaluri sqemis mixedviT saterfulis Tavisufali svlis 

darRveva-ganregulireba, rac moiTxovs aucilebeli operaciis 

Sesrulebas da regulirebas teqnikuri moTxovnebis pirobebis 

dacviT. aRniSnuli meqanizmebis saimedoobis malimitirebeli 

detalebis saerTo raodenoba Seadgens 12 dasaxelebis detalebs.  

rac Seexeba salonis karebis gaReba-daketvis meqanizms, misi 

pnevmatikuri amZravis ZiriTad uwesivrobebs warmoadgens 

hermetulobis dakargva da cilindris Cobalis dazianeba, rac 

uecari mtyunebis kategorias miekuTvneba 

 

 

2.2.3. avtomobilis agregatebisa da sistemebis 

umtyunebloba  

umtyunebloba xasiaTdeba misi iseTi ZirTadi maCveneblebiT, 

rogorebicaa mtyunebTa nakadis parametri ω(L), mtyunebaTaSoriso 

namuSevari. Lm.n. da umtyunebo muSaobis albaToba _ P(L). 

mtyunebis nakadis parametri gamovlenil iqna gadabmulobis, 

gadacemaTa kolofis da samuxruWe sistemisaTvis. 
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garbenis intervalebis mixedviT mtyunebaTa nakadis 

parametrebis eqsperimentuli monacemebi Teoriuli 

mniSvnelobebis misaRebad damuSavebul iqna kompiuterze me-5 

xarisxis damokidebulebis saxiT 

",,...)( 2
21 LaLaLaL      (42) 

 nax. 9 da 10-ze naCvenebia samuxruWe sistemis da gadabmulobis 

mtyunebaTa nakadis parametrebis cvlilebis mrudebi. 

mocemuli mrudebis analizi gviCvenebs, rom mtyunebaTa 

nakadis parametrs aqvs cvalebadi xasiaTi da izrdeba garbenis 

gazrdasTan erTad. Semdeg xdeba stabiluri. rogorc naxazidan 

Cans misi mniSvneloba icvleba 2∙10-5 mty/km-dan 26∙10-5 mty/km-mde 

samuxruWe sistemisa da gadabmulobisTvis, 1,0∙10-3 mty/km-dan 6∙10-5 

mty/km-mde gadacemaTa kolofisa da salonis karebisTvis. 

kvlevis procesSi gamovlenil iqna agreTve umtyuneblobis 

iseTi maCvenebeli, rogoricaa mtyunebaTSoriso namuSevari. igi 

warmoadgens obieqtis namuSevris Sefardebas amave namuSevris 

periodSi mtyunebaTa raodenobis maTematikur molodinTan. me-3 

cxrilSi mocemulia am maCveneblis ricxobrivi mniSvnelobebi 

agregatisa da sistemebisaTvis. maTi dabali mniSvnelobebi imiT 

aixsneba, rom xSiria mtyunebebi da uwesivrobebi mZime saqalaqo 

pirobebSi muSaobis gamo. 

cxrili 3 

gadabmulobis, gadacemaTa kolofis da samuxruWe sistemis 

mtyunebaTSorisi namuSevari 

obieqtis 

dasaxeleba 

avtomobilebis 

saerTo 

garbena, 1000/km  

mtyunebebis 

saerTo 

raodenoba 

mtyunebaTSorisi 

namuSevari, 

1000/km  

gadabmuloba 

samuxruWe 

sistema 

gadacemaTa 

kolofi 

salonis karebi 

12000 

 

12000 

 

12000 

12000 

536 

 

774 

 

470 

666 

22,3 

 

15,5 

 

25,5 

18,0 
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nax.10 samuxruWe sistemis (1) da gadabmulobis (2) mtyunebaTa nakadis parametri 

1 

2 
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nax.11 gadacemaTa kolofis(1) da salonis karebis (2) mtyunebaTa nakadis parametri 
0 20 40 60 80 100 120 140 160 180 200 L, aTasi km 
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0 
160 60 120 40 200 240 L, aTasi km 

0,2 

0,4 

0,6 

0,8 

P(L
) 

2 

eqsperimentuli monacemebis safuZvelze malimitirebeli 

detalebisaTvis agebul iqna maTi umtyunebo muSaobis 

albaTobebis mrudebi. magaliTisaTvis zogierTi maTgani 

mocemulia nax. 11-14. mTlianobaSi es saSualebas iZleva Sedges 

sakvlevi obieqtis saimedoobis ruka. igi iZleva TvalsaCino 

warmodgenas detalebis meqanizmSi ganlagebis adgilisa da maTi 

umtyuneblobis cvlilebis Sesaxeb. umtyunebo muSaobis 

albaTobis mrudebi TiToeuli detalebisaTvis gvaZlevs 

saSualebas gansazRvros albaTobis intervaluri mniSvneloba, 

anu misi sidide garbenis nebismieri intervalisaTvis, 

ricxobrivad Sefasdes ama Tu im mtyunebis SesaZlebloba 

eqspluataciis dawyebidan garbenis nebismieri momentisaTvis, 

gamovlindes gama-procentuli resursi (sagarantio garbenis 

dadgenisaTvis), ganisazRvros mtyunebaTSoriso namuSevari, anu 

elementis saSualo resursi. saerTod saimedoobis ruka gvaZlevs 

umtyuneblobis prognozirebis saSualebas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.12 milgayvanilobis (1) da samuxruWe Slangebis (2) 

umtyunebo muSaobis albaTobis mrudebi 

km aTasisaS1 7,2785,96 L  
77,00,75  11 V km, aTasi  

km aTasisa21 2,1820,75 L  
78,03,59  22 V km, aTasi  

1 
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nax.13 ukana (1) da wina (2) samuxruWe cilindrebis umtyunebo 

muSaobis albaTobis mrudebi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.14 samuxruWe xundebis (1) da hidrogamaZliereblis (2) 

umtyunebo muSaobis albaTobis mrudebi 

P(L) 

km aTasisaS1 6,1625,113 L  
km aTasi1 2,54  

km aTasisa21 5,1857,98 L  
km aTasi2 8,60  

P(L
) 

1 

2 
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nax.15 gadabmulobis friqciuli sadebis (1) da salonis karebis 

cilindris (2) umtyunebo muSaobis albaTobis mrudebi 

 

 

2.2.4. agregatebisa da sistemebis xangamZleoba 

xangamZleoba, es aris obieqtis Tviseba SeinarCunos 

muSaobis unari zRvrul mdgomareobamde teqnikuri momsaxurebisa 

da remontis dadgenili sistemis SemTxvevaSi. mis ZiriTad 

maCvenebels warmoadgens resursi, romelic SemTxveviTi sididea 

da xasiaTdeba ganawilebis kanoniT, agreTve γ-procentuli 

resursi (sagarantio garbenisaTvis). 

eqsperimentis statistikuri monacemebis damuSavebiT 

gamovlenil iqna detalebis da kvanZebis resursebi. rogorc 

gamokvlevebma gviCvena detalebis resursebis ganawilebebi 

eTanxmeba normalur, veibulis da eqsponencialuri ganawilebis 

Teoriul kanonebs. amasTan detalebis 30%-ze meti veibulis 

kanoni, zogierTi konstruqciuli elementisaTvis gamovlenili 

iqna resursebis ganawileba pirvel, meore da mesame Secvlamde. 

P(L) 

2 

1 
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rogorc analizi gviCvenebs malimitirebel detalebs aqvs 

resursebis garkveuli gabneva variaciis koeficientiT 0,3-dan 1,0-

mde. rogorc sxva gansxvavebul pirobebSi Catarebulma 

eqsperimentis SedegebTan Sedarebam gviCvena, mocemuli 

sistemebisa da agregatebis detalebis resursebi nawilobriv 

gansxvavdebian, rac aixsneba zogierTi maTganis SedarebiT 

datvirTul reJimze muSaobiT. mcire resursebiT xasiaTdebian 

samuxruWe sistemis da agregatis detalebi, romelTa damzadebis 

masala liTonisgan gansxvavebulia _ rezinis, azbestisa da sxv. 

unda aRiniSnos isic, rom ukana samuxruWe meqanizmis 

xundebis resursi TiTqmis 1,5-jer naklebia, vidre wina samuxruWe 

meqanizmisa. nax. 15-18 magaliTisaTvis mocemulia zogierTi 

detalebis resursebis ganawilebis simWidrovis mrudebi. 

miuxedavad imisa, rom bolo dros sagrZnoblad gaizarda 

rezinis elementebis resursebi, maTi variaciis koeficienti 

kvlav maRalia (0,65-1,0), rac miuTiTebs maTi ganawilebis 

eqsponencialur kanons, anu uecar mtyunebebs, romelic saSiSia 

moZraobis usafrTxoebis TvalsazrisiT. 

amasTan erTad gamovlenil iqna gadabmulobis, gadacemaTa 

kolofis da salonis karebis meqanizmebis resursebis 

ganawilebis maCveneblebi. saSualo resursi LsaS. da variaciis 

koeficienti  . saSualo resursma Seadgina gadabmulobisaTvis 

70,0 aTasi km, gadacemaTa kolofisaTvis _ 150 aTasi km, xolo 

salonis karebis meqanizmisaTvis _ 90 aTasi km. variaciis 

koeficientis mniSvnelobebi Sesabamisad Seadgens 0,68; 0,37 da 0,35. 

 

 

2.2.5. agregatebisa da sistemebis saremonto 

vargisianoba  

saremonto vargisianoba xasiaTdeba agregatisa da siste-

mebis muSaobis unaris aRdgenaze daxarjuli saTadarigo deta-

lebisa da SromiTi resursebis kuTri mniSvnelobiT. es mona-

cemebi miRebul iqna Sromatevadobisa da fuladi xarjebis saxiT. 
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saTadarigo detalebis gansazRvrisas mtyunebaTa raodenoba 

gamovlinda eqsperimentis gziT, xolo mtyunebis aRmofxvris 

Sromatevadoba _ arsebuli normativebiT. 

 

 

 

 

 

 

 

 

 

 

 

 

nax.16 gadabmulobis resursis ganawilebis simWidrove 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.17 salonis karebis meqanizmis  resursis ganawilebis 

simWidrove I-el mtyunebamde 
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nax.18 mTavari samuxruWe cilindris resursis ganawilebis 

simWidrove  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

nax.19 wina (1) da ukana (2) samuxruWe xundebis resursis 

ganawilebis simWidrove 

me-4 cxrilSi mocemulia agregatebisa da sistemebis 

saTadarigo detalebis xarjis monacemebi, xolo 5, 6 da 7 

2

2

122
)5,3(

1 212
1)( 
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cxrilebSi _ xarjebis procentuli ganawileba maTi ZiriTadi 

kvanZebisa da meqanizmebis mixedviT. 

cxrili 4 

saTadarigo detalebis xarji, lari 

obieqtis 
dasaxeleba 

saTadarigo detalebis xarji kuTri 
xarji, 

lari/1000km 
mTliani 1 avt-ze 1 mtyunebaze 

gadabmuloba 
gadacemaTa kolofi 
samuxruWe sistema 
salonis karebi 

18840 
15360 
25800 
2880 

471 
384 
645 
72 

33,3 
32,7 
33,3 
43,4 

1,57 
1,28 
2,15 
0,24 

 

cxrili 5 

samuxruWe sistemis kvanZebisa da meqanizmebis saTadarigo 

detalebis xarjis ganawileba % 
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12,8 5,6 13,0 22,6 35,2 10,8 

 

cxrili 6 

salonis karebis gaReba-daxurvis sistemis saTadarigo 

detalebis xarjis ganawileba % 

salonis 

karebi 

pnevmo-sistema amZravi 

meqanizmi 

eleqtro-

sistema 

12,0 82,5 5,5 

 

cxrili 7 

gadabmulobis saTadarigo detalebis xarjis ganawileba % 

gadabmuloba hidravlikuri 

amZravi 

gamomrTveli 

sakisari 

meqanizmi 

15,2 10,7 74,1 

rogorc cnobilia, saimedoobis SenarCunebaze gaweuli 

xarjebi damokidebulia avtomobilis garbenaze.  19, 20 da 21 

naxazebze warmodgenilia saTadarigo detalebis kuTri xarjebis 

cvlilebis diagramebi garbenis intervalebis mixedviT.  
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nax.20 samuxruWe sistemis kuTri xarjebis cvlileba garbenis mixedviT 

6,100048,0)( LLC kuT  

km lari/aTasi
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nax.21 gadabmulobis (1) da gadacemaTa kolofis (2) 

saTadagrigo detalebis kuTri xarjebis cvlileba 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.22 salonis karebis saTadarigo detalebis kuTri xarjebis 

cvlileba  
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am cvlilebis kanonmzomierebis gamovlenis mizniT 

eqsperimentuli monacemebi aproqsimirebulia aLn saxis 

xarisxovani damokidebulebiT da gansazRvrulia kuTxuri 

koeficienti b da xarisxis maCvenebeli n. am maCveneblis analizi 

gviCvenebs, rom samuxruWe sistemis da gadabmulobis araliTonis 

detalebi mkveTrad amcireben saimedoobis dones. maTi 

mtyunebebis sixSire didia, rac miuTiTebs sistemis saimedoobis 

gazrdis meTodebis srulyofasa da gaumjobesebaze. 

rogorc aRvniSneT, gamovlenil iqna mtyunebaTa aRmofxvris 

Sromatevadobebi sakvlevi agregatebisa da sistemisaTvis, 

romelic mocemulia me-8 cxrilSi. 

 

 cxrili 8 

mtyunebaTa aRmofxvris Sromatevadobebi, ksT 

avtobusi A092 mTliani erT 

avtomobilze 

kuTri 

ksT/1000km 

gadabmuloba 

gad. kolofi 

samuxruWe 

sistema 

salonis karebi 

2640 

4560 

 

12960 

1440 

66,0 

114,0 

 

324,0 

36,0 

0,22 

0,38 

 

1,08 

0,12 

 

mtyunebaTa aRmofxvris kuTri Sromatevadobebis cvlilebis 

dinamika samuxruWe sistemisa da gadabmulobisaTvis  mocemulia 

22-e naxazze. rogorc grafikebidan Cans garbenis zrdasTan erTad 

Sromatevadoba izrdeba. igi maqsimalur mniSvnelobas aRwevs 

samuxruWe sistemisaTvis 2,8ksT/1000km da gadabmulobisaTvis _ 

1,7ksT/1000km. daaxloebiT 210,0 aTas km da 170,0 aTAs km garbenebis 

Semdeg Sesabamisad. 
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km ksT/aTasikuT ,  
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nax.23 mtyunebis aRmofxvris kuTri Sromatevadobebis cvlileba gadabmulobisTvis (1) da samuxruWe 

sistemisTvis (2)
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mtyunebaTa aRmofxvris jamuri xarjebis monacemebi mocemulia 

me-9 cxrilSi.   

cxrili 9 

mtyunebaTa aRmofxvris jamuri xarjebi, lari 

avtobusi A092 mTliani erT avto-

mobilze 

erT mt-

yunebaze 

kuTri 

ksT/1000km 

gadabmuloba 

gad. kolofi 

samuxruWe sistema 

salonis karebi 

42000 

30720 

54000 

6000 

1050 

768 

1325 

150 

78,5 

65,4 

69,0 

9,0 

3,50 

2,56 

4,50 

0,50 

rogorc mocemuli cxrilidan Cans, xarjebis sidide erT 

mtyunebaze gacilebiT metia gadabmulobaze, vidre salonis 

karebze. es gamowveulia SromiTi xarjebis didi kuTri wiliT 

ZiriTadi detalebis Secvlaze, vinaidan isini moiTxoven daSla-

awyobis samuSaoebis Sesrulebas da maSasadame avtomobilis 

mocdenas.  

 

2.2.6. avtomobilis sistemebisa da meqanizmis 

datvirTvebis ciklebis gamovlena 

avtomobilis zogierTi meqanizmebis da sistemebis, 

kvlevisaTvis garbenis rogorc namuSevris gamoyeneba xasiaTdeba 

garkveuli uzustobiT. aseT meqanizmebsa da sistemebs miekuTvneba 

muxruWebi, gadabmuloba, gadacemaTa kolofi, karebebis gamRebi-

Camketi meqanizmi avtobusebisaTvis da sxv. aRniSnuli meqanizmebis 

muSaobis erT-erT mniSvnelovan komponents warmoadgens 

datvirTvaTa ciklebis raodenoba. samuxruWe sistemisaTvis _ 

damuxruWebaTa raodenoba garbenis erTeulze, gadabmulobis da 

da gadacemaTa kolofisaTvis _ CarTvebis raodenoba da sxv. 

meqanizmebisa da detalebis saSualo resursi, romelic zRvruli 

mdgomareobiT ganisazRvreba, damokidebulia datvirTvaTa 

ciklebis raodenobaze. igi iangariSeba konkretuli 

elementisaTvis maTi mwyobridan gamosvliT (zRvrul 

mdgomareobamde miRwevis, gacveTis Sedegad) statistikuri 

monacemebis damuSavebis gziT. 
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imisaTvis, rom movaxdinoT namuSevris erTi saxeobis meoreTi 

Secvla da Sesabamisad gamovsaxoT saimedoobis maCveneblebi 

datvirTvaTa ciklebis raodenobis mixedviT (an piriqiT), 

damuSavebuli iqna nomograma. mis Sedgenas safuZvlad daedo 

specialurad Sesrulebuli eqsperimentis Sedegebi. igi moicavs 

qalaqis saeqpluatacio pirobebSi avtobusebis marSrutebze 

muSaobisas erT km. garbenaze damuxruWebaTa, gadabmulobisa da 

gadacemaTa kolofis CarTvebis raodenobebis gansazRvras. 

aRniSnuli meqanizmebisa da sistemebis datvirTvaTa 

raodenoba damokidebulia marSrutebze arsebul savaldebulo 

gaCerebaTa raodenobaze, gadasarbenis sidideze, marSrutze 

moZraobis organizaciaze, reliefze da sxv. 

datvirTvaTa raodenobis statistikuri monacemebis 

Segroveba Sesrulda sakvlevi avtobusebis sxvadasxva 

maxasiaTeblebis marSrutebze, sadac martivi damTvleli 

xelsawyoTi (kalkulatori) moxda damuxruWebaTa da 

gadabmulobis CarTvebis raodenobaTa dafiqsireba. gamoTvlebi 

Sesrulda ramodenimejer sxvadasxva marSrutebze da sxvadasxva 

avtobusebze. statistikuri monacemebis damuSavebiT miRebuli 

iqna aRniSnuli sidideebis ganawilebis parametrebi. 23-e da 24-e 

naxazebze mocemulia ganawilebis simWidrovis mrudi. 

 

 

 

 

 

 

 

 

 

 

nax.24 erT km-ze damuxruWebaTa raodenobis ganawilebis 

simWidrovis mrudi 
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nax.25 gadabmulobaTa CarTvebis raodenobis ganawilebis 

simWidrovis mrudi 

rogorc naxazebidan Cans, erT km-ze damuxruWebaTa 

saSualo raodenoba tolia 8, xolo gadabmulobis CarTvebis 

saSualo raodenoba _ 24. orive SemTxvevaSi ganawileba 

eqvemdebareba normalur kanons variaciis Sesabamisi 

koeficientebiT V=0,25 da V=0,27. 

rac Seexeba salonis karebis gaReba-daketvis raodenobas, 

igi mkacrad reglamentirebulia (mxolod samgzavro gaCerebebze 

mgzavrebis asayvanad da Camosayvanad) da maTi saSualo 

raodenoba erT km-ze gaCerebaTa raodenobis tolia da saSualod 

Seadgens 4-s. 

namuSevris erTi saxeobidan meoreze gadasvlis mizniT 

damuSavebuli nomograma mocemulia 25-e naxazze.   
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nax.26 datvirTvebis ciklebis raodenobis garbenze gadamyvani 

nomogramis magaliTi 
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2.3. avtomobilebis saimedoobis marTvis Teoriuli 

da eqsperimentuli kvlevebis erToblivi analizi 

Teoriuli da eqsperimentuli kvlevebis Sedegebis 

erToblivi analizi saSualebas iZleva: 

- saimedoobis Sesaxeb monacemebis gamoyenebiT da 

warmodgenili meTodiT ganisazRvros elementebis resursze 

muSaobis reJimis parametrebis gavlena da maT Soris kavSiri; 

- SemoTavazebuli optimaluri periodulobis gansazRvris 

meTodi gamoyenebul iqnas konkretuli operaciis teqnikuri 

momsaxurebis reJimis optimizirebisas. 

- sistemis (agregatis) umtyuneblobis saWiro donis 

uzrunvelyofis da xarjebis minimizaciis mizniT Semowmdes 

elementebis Secvlis sistemis da mimdinare remontebis 

formirebis damuSavebuli meTodi; 

- ganisazRvros teqnikuri zemoqmedebis konkretuli 

operaciebis optimizaciiT teqnikur-ekonomikuri maxasiaTeblebi 

da efeqtianoba. 

qvemoT mocemulia aRniSnuli TanmimdevrobiT damuSavebuli 

meTodebis aprobaciis DSedegebi. 

 

 

2.3.1. agregatebisa da sistemebis muSaobis reJimis 

saimedoobis maCveneblebze gavlenis 

 gansazRvra 

rogorc Teoriuli kvlevis dros iyo aRniSnuli 

avtomobilis agregatebisa da sistemebis muSaobis reJimis 

parametrebsa da teqnikuri mdgomareobis parametrebs Soris 

korelaciuri kavSiris gamosavlenad gamoiyeneba gantolebaTa 

sistemis parametrebi. upirveles yovlisa es exeba konkretuli 

meqanizmis detalebis cveTis intensiurobas datvirTvebis 

ciklebis mixedviT. rogorc wesi aseTi kvleva sruldeba 

konkretul saeqspluatacio pirobebSi. amitom gamoyenebuli iqna 
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0 
4,0 8,0 12,0 16,0    20,0 

L, aTasi km. 
 
 

0,4 

mm,  

0,6 

0,8 

1,2 

avtorTa kvlevebi [12, 13], romlebSic gansazRvruli 

koeficientebi iTvaliswineben sagzao pirobebs (cxrili 10). 

cxrili #10 

sagzao pirobebis mixedviT parametris cvlilebis koeficientebi 

sagzao 

pirobebi 

sagzao pirobebis mixedviT parametris cvlilebis 

koeficientebi 

Zrn  TvM  
gadN  g.kN  muxN  

I 1,00 1,00 1,00 1,0 1,0 

II 0,90 1,20 1,50 1,27 1,22 

III 0,80 1,60 2,40 1,77 1,56 

IV 0,70 1,85 3,70 2,70 2,50 

detalebis cveTis intensiurobis mixedviT ganxilulma 

kvlevis Sedegebma gviCvena, rom samuxruWe sistemisaTvis RreCo 

samuxruWe dolsa da xundebs Soris (wina da ukana Tvlebze) 

icvleba garbenis zrdasTan erTad wrfivi damokidebulebiT     

(nax. 26). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 27. samuxruWe dolisa da xundebs Soris RreCos 

cvlileba garbenis mixedviT. 

2 

1 
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RreCos gazrda gamoiwvevs samuxruWe manZilis gazrdas da 

Sesabamisi damokidebulebebisaTvis, iseve rogorc 

gadabmelobisaTvis saWiro gaxda korelaciis koeficientebis 

gansazRvra, rac naCvenebia me-11 cxrilSi. 

cxrili 11. 

gadabmulobis diskis da samuxruWe dolis X da fraqciuli 

sadebebis cveTas Soris korelaciis kavSiris gansazRvra. 

 

parametrebis 

dasaxeleba 
kavSiris kantolebebi 

korelaciis 

koeficientebi 

gadabmulobis 

meqanizmi 
006.0328.0  frmoms. XX  006.060.0   

wina samuxruWe 

meqanizmi 
006.0238.0  frd XX  

01.058.0   

ukana samuxruWe 

meqanizmi 
002.0191.0  frd XX  

03.065.0   

 

aseTi kavSirebis gamovlena da Sesabamisi koeficientebis 

gansazRvra SesaZlebelia agreTve avtomobilis garbenasTan 

dakavSirebiT (an Zravis brunvasTan dakavSirebiT) yvela 

SemTxvevaSi isini saWiroa ara marto resursebis dadgenisaTvis, 

aramed teqnikuri zemoqmedebis operaciebis (regulirebis) 

periodulobis optimizaciisaTvisac aRniSnuli sakvlevi 

meqanizmebisaTvis friqciuli sadebebis cveTis sididis mixedviT 

(damuxruWebaTa an CarTvebis raodenobis erTeulze cveTis 

sidide) ganisazRvros momsaxurebis perioduloba. es garemoeba 

gaTvaliswinebulia teqnikuri momsaxurebis optimizaciis 

modelirebisas. 
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2.3.2. gadabmulobis teqnikuri momsaxurebis 

optimaluri periodulobis gansazRvra 

gadabmelobis teqnikuri momsaxurebis samuSaoTa kompleqsis 

formirebisasas xSirad saWiroa saterfulis Tavisufali svlis 

da mTavari hidravlikuri cilindris Stokis svlis 

saregulirebeli operaciebis periodulobis gansazRvris 

aucilebloba. 

sistemaSi siTxis xarisxis gauareseba, haeris moxvedra 

cveTis produqtebis dagroveba TavisTavad ar iwvevs 

gadabmulobis uecar mtyunebas, magram zrdis mis cveTas da 

maSasadame amcirebs mis resurss da auaresebs moqmedebis 

efeqturobas. ase Cndeba aRniSnuli operaciebis periodulobis 

gansazRvris aucilebloba maTi muSaobis maCveneblebis 

gauaresebisa da detalebis resursze maTi gavlenis pirobebidan 

gamomdinare. amasTan, gadamwyveti mniSvneloba aqvs momsaxurebisa 

da muSaobis unaris aRdgenis Rirebulebebs. 

gadabmulobis umtyunebloba damokidebulia misi 

Semadgeneli elementebis umtyuneblobaze, romelTagan 

mniSvnelovania amyoli diskos friqciuli sadebebis cveTis 

Sedegad gazrdili RreCo da Sesabamisad Tavisufali svlis 

gazrdac.  

mxedvelobaSia misaRebi is garemoeba, rom teqnikuri 

moTxovnebiT gadabmulobis saterfulis Tavisufali svlis 

sidide 15-25 mm-is zRvrebSia, am pirobidan gamomdinare 

friqciuli sadebis resursis ganawileba da umtyunebo muSaobis 

mrudi, am diapazonSi mrudi ganixileba imis da mixedviT 

rogoria cveTis intensiuroba (rac datvirTvebis reJimzea 

damokidebuli) sasurveli samuSaoebis Sesrulebis 

periodulobac masze iqneba damokidebuli, maSasadame umtyunebo 

muSaobis albaTobis dasaSvebi done am periodulobiT unda iqnas 

uzrunvelyofili es ki imas niSnavs, rom unda moxdes saSualo 
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kuTri xarjebis mixedviT resursis iL  farglebSi periodulobis 

varireba da maT Soris iqnas aRebuli optimaluri varianti. 

eqsperimentiT gansazRvruli gadabmulobis da misi 

meqanizmis maxasiaTeblebi Semdegia: 

cxrili 12 

gadabmulobis da misi meqanizmebis ZiriTadi maxasiaTeblebi 

ZiriTadi sistema 

(gadabmuloba) 

damxmare sistema (amyoli 

diski) 

mtyC  

lari 

max rL  

aTasi km 

min rL  

aTasi km 

tmC  

lari 

 rL  

aTasi km 

variaciis 

koeficienti 

V 

180 120,0 65,0 3,5 45 0.58 

 

angariSi Sesrulda mocemuli maxasiaTeblebis mixedviT. 

misi Tanmimdevroba da Sedegebi mocemulia me-13 cxrilSi. 

cxrili 13 

saimedoobis maCveneblebis gansazRvra 

N# maCveneblebi 
momsaxurebis perioduloba, aTasi km 

8 16 24 32 40 48 56 

1 )( imin i  momsLP  0.946 0.912 0.888 0.855 0.821 0.786 0.750 

2 )( i moms
saS
s LP  0.978 0.967 0.954 0.940 0.920 0.911 0.985 

3 min i rL  115.0 107.0 102.0 97.0 93.0 88.0 77.0 

4  i rL  110.0 101.0 95.0 88.0 82.0 78.0 70.0 

5 
drosr

momss.S

 i L
LC )(

 1.16 1.01 0.96 0.94 1.04 1.17 1.26 

 

rogorc cxrilSi moyvanili angariSidan Cans jamur 

xarjebs minimaluri mniSvneloba aqvs periodulobis 

30momsL aTasi km-is dros (me-4 sveti), imis da mixedviT, rogoria 

sawyisi monacemebi, gansxvavebac SeiZleba iyos metnaklebi, magram 
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yvela SemTxvevaSi aRniSnuli meTodis gamoyeneba iZleva 

optimaluri periodulobis dadgenis SesaZleblobas. nax. 27-ze 

mocemulia xarjebis cvlilebis mrudi periodulobisgan 

damokidebulebiT. 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 28. gadabmulobis saterfulis Tavisufali svlis 

regulirebis periodulobis gansazRvra. 

gadabmulobis saterfulis Tavisufali svlis regulirebis 

teqnologiuri procesi moicavs Semdeg operaciebs: 

 moixsnas xelsawyoebis dafaze paneli da gamoiTiSos 

eleqtromowyobiloba; 

 moeSvas kontrqanCi mTavari cilindris mbiZgvelze; 

 daregulirdes saterfulis simaRle (160-170 mm) 

yvinTas mbiZgvelis SemobrunebiT; 

 moeWiros kontrqanCi; 

 dayendes xelsawyoebis paneli. 

 

CkuTr(Lmoms) 

1,5 

1,0 

0,5 

2,0 

0,0  8,0 16,0 32,0 24,0 56,0 40,0 
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2.3.3. samuxruWe sistemis teqnikuri momsaxurebis 

periodulobis gansazRvra 

teqnikuri momsaxureba moicavs erTis mxriv samuxruWe 

saterfulis Tavisufali svlis regulirebas, meores mxriv 

samuxruWe meqanizmSi dolsa da xundebs Soris RreCos 

regulirebas. moZraobis usafrTxoebis pirobidan gamomdinare 

orive aRniSnuli parametri reglamentirebulia da moiTxovs 

kontrols. vinaidan muxruWebisaTvis samuxruWe manZilis gazrda 

dauSvebelia da iTvleba ara uwesivrobad, aramed mtyunebad, 

amitom regulirebis periodulobis optimizaciisas saWiroa misi 

dasaSveb doneze SenarCuneba, rogorc es aRniSnuli iyo kvlevis 

Teoriul nawilSi. umtyuneblobis kriteriumTan erTad aRebuli 

iqna momsaxurebis kuTri xarjebis minimumic, vinaidan igi 

pirdapir kavSirSia sistemis detalebis resursebTan, erT 

SemTxvevaSi muxruWebis gamaZliereblis resursTan xolo, meores 

mxriv dolisa da xundebis resursebTan. amitom periodulobis 

gansazRvra moxdeba aRniSnuli faqtorebis gaTvaliswinebiT. 

miviRoT, rom damxmare sistemebad warmodgenilia ZiriTadi 

sistemis (mTlianad samuxruWe sistemis) gamaZlierebeli da 

Tvlebis samuxruWe meqanizmi.  

me-14 cxrilSi mocemulia saangariSo maxasiaTeblebi 

pirveli variantisaTvis. 

cxrili 14 

samuxruWe sistemis ZiriTadi saangariSo maxasiaTeblebi 

ZiriTadi sistema  
damxmare sistema 

(gamamdidrebeli) 

mtyC  
lari 

max rL  
aTasi km 

min rL  
aTasi km 

tmC  
lari 

 rL  
aTasi km 

variaciis 

koeficienti 

V 
75,0 70,0 35,0 6,5 30,0 0,370 

 
mocemuli maxasiaTeblebi sakmarisia periodulobis 

gansazRvrisaTvis. misi optimizaciis mizniT saWiroa normaluri 

ganawilebis qvantilebis gamoyenebiT gamoTvlil iqnas umtyunebo 

muSaobis albaTobis mniSvnelobebi, rac saSualebas iZleva 
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ganisazRvros resursebis i rL  mniSvnelobebi mis maqsimalur da 

minimalur sidideebis diapazonSi. sabolood ki ganisazRvreba 

kuTri xarjebis Sesabamisi mniSvnelobebi, rac gamoavlens 

periodulobis optimalur sidides. angariSis mimdevroba 

mocemulia saangariSo cxrilSi 15. 

cxrili 15. 

saimedoobis maCveneblebis gansazRvra 

# maCvenebeli 
momsaxurebis perioduloba, aTasi km 

20 25 30 35 40 45 50 

1 2 3 4 5 6 7 8 9 

1 

10.1
i mmomsr LLLU p




 30


 
1.54 1.26 0.971 0.680 0.63 0.39 0.97 

2 )( momsLPi  
0.938 0.989 0.834 0.751 0.702 0.652 0.540 

3 )(1)( momssmomss LpLP   
0.062 0.102 0.166 0.248 0.298 0.348 0.460 

4 )(max i momsLPL i  
65 63 58 52 49 45 38 

5 )(min i momsLPL i  2.1 3.5 5.4 8.7 10.5 12.2 16.1 

6 )(35)(70 iiii LPLPL  mm r   
67.1 71.5 63.4 60.7 59.5 57.2 54.1 

7 

ii LL
C

 m r

rkuT

5.675
  

1.45 1.32 1.39 1.46 1.51 1.60 1.68 

 
rogorc mocemuli cxrilis Sedegebis analizi gviCvenebs 

kuTri xarjebis minimaluri mniSvneloba 1,32 lari/1000 km 

Sesabamisi optimaluri perioduloba tolia 28 aTasi km-is, 

resursis gazrdis mizniT periodulobis Semcireba da kuTri 

xarjebis gazrda moiTxovs yovelmxriv analizs, rac imiT 

gamoixateba, rom Sefasebuli iqnas aseTi RonisZiebebis 

mizanSewoniloba. 

28 nax-ze mocemulia sistemis momsaxurebis optimaluri 

periodulobis gansazRvris grafikuli interpretacia. 

samuxruWe meqanizmisaTvis periodulobis gansazRvris 

monacemebi Semdegia: 
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cxrili 16 

samuxruWe meqanizmis periodulobis gansazRvris monacemebi 
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25 85 1 45 10 

 

rogorc cxrilSi mocemuli sidideebidan Cans, 

sistemisaTvis gvaqvs normaluri ganawilebis kanoni. amitom 

umtyunebo muSaobis albaTobebis SerCeuli mniSvnelobebisaTvis 

gamoyenebulia normaluri ganawilebis qvantilebi da 

gansazRvrulia momsaxurebis periodulobis i –uri sidideebi. 

angariSis mimdevroba mocemulia 17 cxrilSi. 

cxrili 17 

momsaxurebis periodulobis i –uri sidideebis gansazRvra 

# 

)( mLP da momsL -is gansazRvra 
iss.S  C  gansazRvra 

lari/1000 km 

)( momLP  pU  
pU

 
p

p

U
U

LL







1045


rmom i 

 

mom

mom

tm
mty

L

L

C

25



L  

1)(3

1)(

)1( 21







m

m

LP

LP

KK

 

s.SC  

1 2 3 4 5 6 7 8 

1 0.05 1.645 16.4 28.6 0.91 1.15 1.146 

2 0.10 1.282 12.8 32.2 0.78 1.30 1.110 

3 0.15 1.036 10.9 34.1 0.72 1.45 1.120 

4 0.20 0.842 8.40 36.6 0.69 1.60 1.134 

5 0.25 0.674 6.70 38.3 0.66 1.75 1.140 

6 0.30 0.524 5.20 39.8 0.61 1.90 1.160 

7 0.35 0.385 3.80 41.2 0.58 2.05 1.189 
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1,5 

1,0 

0,5 

2,0 

0,0 20 25 35 30   45  40 50 

1,5 

rogorc saangariSo cxrilidan Cans jamuri kuTri 

xarjebis minimaluri mniSvneloba 1,120 lari/1000 km miRebulia 

rodesac momsaxurebis perioduloba tolia 30,0 aTasi km-is da 

mtyunebis albaToba 0,10 xolo umtyunebo muSaobis albaToba 

)( momLP periodulobis gansazRvra grafikulad mocemulia 28 nax-

ze.   

 

 

 

 

 

 

         momsaxurebis perioduloba 
aTasi km 

nax. 29. mTavari samuxruWe cilindris (1) da samuxruWe 
meqanizmis (2) momsaxurebis periodulobis 

 gansazRvra. 
samuxruWe meqanizmis (avtoregulatoris gareSe) 

regulirebis teqnologiuri procesi Semdegia: 

- domkratiT aweuli iqnas xidi; 

- Semowmdes sakisrebis folxva vertikalurad; 

- samuxruWe dolis saxuravze moixsnas xufi; 

- saxraxnisiT daregulirdes saregulirebel naxvretSi 

xundebi; 

- Semowmdes Tvalis Tavisufali brunva. 

CkuTr(Lmoms) 

1 

2 
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rogorc ganxilulma magaliTebma aCvena teqnikuri 

momsaxurebis periodulobis gansazRvris damuSavebuli meTodebi 

praqtikulad realizebadia da maTi ganxorcieleba SesaZlebelia 

ara marto gadabmulobisa da samuxruWe sistemisaTvis, aramed 

avtomobilis sxva agregatebsa da kvanZebisaTvis erTiani 

periodulobis gansazRvrisaTvis saWiroa aseTi sistemebisa da 

meqanizmebis klasificireba, erTad Tavmoyra da erTiani blok-

sqemis mixedviT Sedgenili programiT saerTo periodulobis 

gansazRvra. aseTi gziT gansazRvruli optimaluri perioduloba 

iZleva mniSvnelovan teqnikur ekonomikur efeqts. 

 

 

2.3.4. sakvlevi sistemisa da meqanizmebisaTvis 

mimdinare remontebis nairsaxeobaTa formireba da 

detalebis Secvlis sistemis srulyofa 

naSromis me-2 TavSi Teoriulad dasabuTebulia sakvlevi 

obieqtis mimdinare remontebis formireba da maTi moTxovnilebis 

prognozirebis SesaZlebloba maTi nairsaxeobebis mixedviT 

Sesabamisad saTadarigo detalebis da SromiTi xarjebis 

gamovlena.  

damuSavebuli meTodis praqtikuli realizaciisaTvis 

aucilebelia mimdinare remontebis nairsaxeobaTa formireba da 

TiToeuli maTganisaTvis saimedoobis maCveneblebis gansazRvra. 

mimdinare remontis nairsaxeobebis formirebisas 

gansakuTrebuli yuradReba iqna gamaxvilebuli teqnikur 

zemoqmedebebze, romlebic dakavSirebulia gadabmulobis da 

gadacemaTa kolofis kvanZebisa da elementebis unaris 

aRdgenasTan, xolo samuxruWe sistemaSi samuxruWe meqanizmebis, 

hidroamZravis da xelis muxruWis elementebis muSaobis unaris 

aRdgenaze. es ganapiroba iman, rom aRniSnuli elementebis 

muSaobis unaris SenarCunebaze saTadarigo detalebis xarji 

Seadgens 80% da 90% Sesabamisad. 
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unda aRiniSnos, rom mocemuli agregatisa da kvanZebisaTvis 

muSaobis unaris aRdgenis teqnikuri zemoqmedebebis 

mniSvnelovani nawili reglamentirebulia, rac ganpirobebulia 

rogorc konstruqciuli, ise teqnologiuri TaviseburebebiT. 

gaTvaliswinebul iqna ra mimdinare remontebis 

nairsaxeobaTa formirebis teqnologiuri niSnis 

mizanSewoniloba, damuSavebul iqna daSla-awyobis sqemebi, 

rogorc gadabmulobis da gadacemaTa kolofis, ise samuxruWe 

sistemisaTvis. (kritikuli detalebis meqanizmSi ganlagebis 

adgilisa da daSlis siRrmis donis gansazRvris mizniT). 

maSasadame, mimdinare remontebis nairsaxeobebis 

formirebisa da gamovlenisaTvis saWiro sawyis monacemebs 

warmoadgenda: 

- daSla-awyobis teqnologiuri sqema; 

- saimedoobis ruka (umtyuneblobis mrudebiT); 

- damamzadebeli qarxnis rekomendaciebi detalebis 

Secvlis sistemaze; 

- detalebis Secvlis Sromatevadobebi. 

aRniSnuli masalebis analizma da eqspluataciis procesSi 

avtobusebze dakvirvebam saSualeba mogvca gamogvevlina 

gadabmulobis 2 da muxruWebis mimdinare remontebis 4 

damaxasiaTebeli nairsaxeoba TiToeulisaTvis. maTi dasaxelebebi 

da daniSnulebebi mocemulia 17 da 18 cxrilebSi. 

cxrili 18 

gadabmulobis mimdinare remontebis nomenklatura 

mimdinare 
remontis saxe 

dasaxeleba daniSnuleba 

mr-1 
gadabmulobis hid-
ravlikuri amZravis 
mimdinare remonti  

amZravis hermetulobis 
uzrunvelyofa da mu-
Saobis unaris aRdgena 

mr-2 
gadabmulobis meqa-
nizmis mimdinare re-
monti 

meqanizmis detalebis 
Secvla da muSaobis 
unaris aRdgena 

remontebis moTxovnilebebis prognozirebisaTvis maTi 

nairsaxeobebis mixedviT saWiroa namuSevrebis ganawilebis 
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maCveneblebi (cxrili 19). es maCveneblebia mimdinare remontis 

saSualo namuSevari, saSL saSualo kvadratuli gadaxra  da 

variaciis koeficientebiT, v . 

cxrili 19 

samuxruWe sistemis mimdinare remontis nomenklatura 

mimdinare 

remontis saxe 
dasaxeleba daniSnuleba 

mr – 1 

 

sistemis hidravlikuri 

amZravis mimdinare re-

monti. 

amZravis elementebis 

Secvla da muSaobis 

unaris aRdgena. 

mr – 2 

milgayvanilobis da 

Slangebis detalebis 

Secvla. 

sistemis hermetulobis 

uzrunvelyofa da mu-

Saobis unaris aRdgena. 

 

mr – 3 

 

samuxruWe meqanizmebis 

mimdinare remonti. 

meqanizmis mtyunebis Sec-

vla da muSaobis unaris 

aRdgena. 

mr – 4 
xelis muxruWis 

mimdinare remonti. 

detalebis Secvla da 

muSaobis unaris aRdgena. 

 

cxrili 20 

gadabmulobis da samuxruWe sistemis mimdinare remontebis 

namuSevris ganawilebis parametrebi 

mr-is 
nairsaxeoba 

saSualo 
namuSevari,  

rL ,         aTasi km 

saSualo 
kvadratuli 

gadaxra 

   aTasi km. 

variaciis 
koeficienti 

v  
gadabmuloba: 

mr-1 

mr-2 

 

37,25 

50,70 

 

13,15 

23,83 

 

0,38 

0,47 

samuxruWe 

sistema: 

mr-1 

mr-2 

mr-3 

mr-4 

 

 

35,15 

65,20 

45,30 

55,70 

 

 

13,00 

29,34 

21,74 

30,63 

 

 

0,37 

0,45 

0,48 

0,55 

rogorc cxrilis monacemebidan Cans teqnikuri 

zemoqmedebis saSualo namuSevrebi icvleba sakmaod did 

zRvrebSi, gadabmulobisaTvis (37,25 - 50,70 aTasi km), xolo 
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samuxruWe sistemisaTvis SedarebiT mcire zRvrebSi (35,15 – 65,20 

aTasi km), xolo variaciis koeficientebi 0,37 – 0,55 zRvrebSi. 

teqnikuri zemoqmedebis moTxovnilebaTa prognozi-

rebisaTvis saWiroa TiToeuli nairsaxeobisaTvis aigos wamyvani 

funqciis da nakadis parametris Teoriuli mrudebi, romlebic 

Sesabamisad mocemulia 29, 30 da 31, 32 naxazebze. 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 30. gadabmulobis mr-is nakadis wamyvani funqcia. 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 31. gadabmulobis mr-is nakadis parametri 

8,0 
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Ω(L)
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4,0 
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mr-1 

mr-2 
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nax. 32. samuxruWe sistemis mr-is nakadis wamyvani funqcia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 33. samuxruWe sistemis mr-is nakadis parametri 

mimdinare remontebis nairsaxeobaTa saimedoobis 

maCveneblebi saSualebas iZlevian Sedges gadabmulobaTa da 

4 

3 

2 

1 

Ω(L)

8,0 

6,0 

4,0 

2,0 

Ω(L)

mr-1 

mr-3 

mr-1 
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samuxruWe sistemis mimdinare remontebis ruka, romelic moicavs 

wamyvani funqciisa da nakadis parametris Teoriul mrudeebs.  

unda aRiniSnos, rom mimdinare remontebis ruka 

warmoadgens erT-erT aucilebel dokuments, romelic saSualebas 

iZleva movaxdinoT saeqspluatacio periodisaTvis mimdinare 

remontebis prognozireba konkretuli sagegmo periodisaTvis. 

maSasadame, mimdinare remontebis ruka saSualebas iZleva: 

 eqspluataciis dawyebidan garkveul garbenamde moxdes 

mimdinare remontis ama Tu im saxeobis prognozireba; 

 mimdinare remontis Sesabamisi saxeobisaTvis ganisazRvros 

misi Sesrulebis saSualo da gama-procentuli namuSevrebi; 

 eqspluataciis sagegmo periodisaTvis ganisazRvros 

mimdinare remontebis TiToeuli saxeobis raodenoba; 

 sagegmo periodisaTvis ganisazRvros mimdinare remontebis 

saxeobebis umtyunebo muSaobis intervaluri albaToba; 

es ukanaskneli saSualebas iZleva miRebul iqnas Semdegi 

gadawyvetilebebi: 

 Catardes sakvlevi sistemisa da agregatis diagnostika; 

 Sesruldes saWiro saxeobis mimdinare remonti; 

 mimdinare remontis zonis saremonto ubanze muSaobis 

gegmaSi gaTvaliswinebul iqnas ama Tu im saxeobis 

mimdinare remontebis raodenoba saTanado moculobiT. 

eqsperimentiT gamovlenili kritikuli detalebis da 

mimdinare remontebis nairsaxeobaTa ganmsazRvreli detalebis 

nomenklaturaTa Sedarebam aCvena, rom es ukanaskneli moicavs 

detalebis dasaxelebaTa nakleb raodenobas. es aisaxeba pirvel 

rigSi imiT, rom moTxovnilebis mixedviT Secvlili detalebis 

resursebis ganawilebis variaciis koeficientebi gansxvavdebian 

erTimeorisagan, miuxedavad imisa, rom maTi saSualo resursebi 

axlos arian erTimeoresTan. es ki miuTiTebs maTi moTxovnilebis 

mixedviT Secvlas, rac Tavis mxriv gamoricxavs elementebis 

resursebis dakargvas, anu arasrulad gamoyenebis 
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SesaZleblobas. amitom saWiroa mimdinare remontebis 

Sesrulebisas gamoyenebul iqnas detalebis Secvlis moqnili 

sistema. 

detalebis Secvlis sistemis optimizaciam saSualeba 

mogvca gangvesazRvra saxeobebis mixedviT erTi mimdinare 

remontis SesrulebisaTvis saWiro saTadarigo detalebis 

saSualo Rirebuleba, rac aucilebelia sagegmo periodSi 

saTadarigo detalebis jamuri xarjebis prognozirebisaTvis. 

amasTan erTad gansazRvruli iqna mimdinare remontebis 

Sesrulebis arsebuli, moqmedi normebis Sesabamisi saSualo 

SromiTi xarjebi. 

vinaidan mimdinare remonti sruldeba rogorc sawarmos 

saremonto zonaSi, ise saremonto ubnebze, TiToeuli 

nairsaxeobis Sesrulebis saSualo Sromatevadobebi gansazRvrul 

iqna Sesabamisad cal-calke. 

gadabmulobis da samuxruWe sistemis mimdinare remontis 

TiToeuli nairsaxeobisaTvis aRniSnuli parametrebis 

mniSvnelobebi naCvenebia me-20 cxrilSi. 

cxrili 21 

mimdinare remontis SesrulebisaTvis saWiro saTadarigo 

detalebis da SromiTi xarjebi 

mr-is 
nairsaxeoba 

saTadarigo 
detalebis 

xarjebi, lari 

mimdinare remontis saSualo 
Sromatevadoba, ksT. 

saremonto zonaSi 
saremonto 

ubanze 

g
ad

ab
mu

l
o
b
a 

s
am
u
x
r
u
W
e 

s
i
s
t
em
a 

G
ad

ab
mu

l
o
b
a 

s
am
u
x
r
u
W
e 

s
i
s
t
em
a 

g
ad

ab
mu

l
o
b
a 

s
am
u
x
r
u
W
e 

s
i
s
t
em
a 

mr-1 

mr-2 

mr-3 

mr-4 

15,00 

67,60 

- 

- 

20,50 

12,20 

98,60 

57,15 

0,30 

3,5 

- 

- 

0,50 

0,35 

2,65 

1,30 

0,50 

1,5 

- 

- 

0,70 

- 

1,20 

0,80 
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rogorc aRniSnuli iyo, saremonto samuSaoebis 

mniSvnelovani nawili, romelic detalebis SecvlasTan aris 

dakavSirebuli da moiTxovs agregatis, kvanZis da meqanizmebis 

nawilobriv an mTlian daSlas, reglamentirebulia. vinaidan 

gamoyenebuli unda iqnas elementebis Secvlis iseTi sistema, 

romelic praqtikulad moicavs yvela SesaZlo variants, 

damuSavebul iqna detalebis Secvlis konkretuli sistema 

remontis TiToeuli nairsaxeobisaTvis. igi moicavs rogorc 

individualur, ise jgufur Secvlas. 

kvlevis am etapze miRebuli monacemebi iZlevian mimdinare 

remontebis xangrZlivi periodiT prognozirebis amocanis 

gadawyvetaze gadasvlis SesaZleblobas. 

kvlevis amocanis mixedviT gamovlenili iqna resursis 

gamoyenebis da detalebis gamoyenebis koeficientebi, romlebic 

asaxaven erTis mxriv resursis danakargebs maTi profilaqtikuri 

Secvlebis pirobebSi da meores mxriv maTi gamoyenebis dones 

ekonomikuri Sefasebis TvalsazrisiT. bunebrivia am koeficientis 

mniSvnelobebi konkretul SemTxvevaSi damokidebulia detalebis 

Secvlis miRebul sistemaze. sistema ki dasabuTebulia 

umtyuneblobis da ekonomikuri efeqtianobis poziciebiT da 

Sesabamisi kriteriumebiT. 

rogorc kvlevis Teoriul nawilSi iyo aRniSnuli 

profilaqtikur Secvlebs mimarTaven umtyuneblobis sasurvel 

doneze uzrunvelyofis mizniT. es gansakuTrebiT exeba im 

sistemebsa da meqanizmebs, romlebic moZraobis usafrTxoebaze 

moqmedeben. imisda mixedviT, Tu rogoria resursis ganawilebis 

perioduloba misi Sesabamisi cvlilebebis kanonzomierebidan 

gamomdinare sxvadasxva iqneba. am SemTxvevaSi resursis 

danakargebis minimumi warmoadgens optimizaciis kriteriums. 21 

cxrilSi mocemulia sakvlevi sistemebis detalebis resursis 

gamoyenebis koeficientebi individualuri (moTxovnilebis da 

profilaqtikuri) Secvlebis dros. 
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cxrili 22 

detalebis resursebis koeficientebi maTi individualuri 

Secvlis pirobebSi 

# detalebis dasaxeleba 

saSualo 

resursi, 

aTasi km 

resursi 

Secvlis 

dros, L 

aTasi km. 

resursis 

gamoyenebis 

koeficienti 

 

1 gadabmulobis mTavari 

cilindri 

35,0 95,0 1,0 

2 gadabmulobis muSa 

cilindri 

72,0 72,0 1,0 

3 gadabmulobis sayrdeni 

diski 

85,0 85,0 1,0 

4 gadabmulobis wamyvani 

diski 

75,0 70,0 0,93 

5 gamomrTveli sakisari 125,0 125,0 1,0 

6 mTavari samuxruWe 

cilindris dguSis 

Cobali 

55,0 55,0 1,0 

7 samuxruWe Slangebi 60,0 50,0 0,83 

8 samuxruWe xundebi 45,0 40,0 0,88 

9 samuxruWe meqanizmis 

zambarebi 

75,0 75,0 1,0 

10 samuxruWe muSa xundebi 65,0 65,0 1,0 

11 samuxruWe doli 150,0 150,0 1,0 

12 hidrogamaZlierebeli 105,0 105,0 1,0 

12 xelis muxruWis xundebi 70,0 50,0 0,71 

14 muSta lilvi 97,0 97,0 1,0 

 

rogorc cxrilidan Cans detalebis resursis gamoyenebis 

koeficientebi profilaqtikuri Secvlebis dros (aseTi magaliTi 

3 - ia) 0,7 – 0,9 zRvrebSia da maSasadame resursis danakargebi 
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didi ar aris. es ganpirobebulia realur pirobebSi sawarmos 

teqnikuri personalis mier profilaqtikuri Secvlebisgan Tavis 

SekavebiT saTadarigo detalebis xarjis Semcirebis mizniT. 

jgufuri Secvlebis dros saWiroa ekonomikurad momgebiani 

variantis moZebna. am SemTxvevaSi SeiZleba gaizardos saTadarigo 

detalebis xarji (erTi detalis SemTxvevaSi, meore detalis 

Secvlac, romelsac SeiZleba qondes sakmao mniSvnelobis narCeni 

resursi), magram am SemTxvevaSi ekonomikur efeqts vRebulobT 

daSla-awyobiTi samuSaoebis Semcirebis xarjze (mimdinare 

remontebis saerTo raodenoba Semcirdeba) rogorc wesi, am 

xarjebis SemcirebiT gacilebiT met mogebas vnaxavT, vidre 

saTadarigo detalebis xarjis gazrdiT miRebuli zaralia. 

 

 

 

2.3.5 ekonomikuri efeqtis gansazRvra 

damuSavebuli meTodebis praqtikuli realizaciis 

SemTxvevaSi ekonomikuri efeqti miiReba erTis mxriv teqnikuri 

momsaxurebis periodulobis optimizaciis Sedegad, meores mxriv 

mimdinare remontebis SemcirebiT. mocemuli kvanZebisa da 

sistemebisaTvis saregulirebeli samuSaoebis Sesrulebis 

perioduloba, romelic gaangariSebiT iqna miRebuli, uaxlovdeba 

sakvlevi avtobusebis meore teqnikuri momsaxurebis 

periodulobis normatiul maCvenebels (20000 km). amitom 

samuSaoTa moculobis da reJimebis koreqtirebisas da 

ekonomikuri Sefasebisas, SeiZleba efeqti umniSvnelo iyos da 

ZiriTadi piroba – (umtyuneblobis done) SenarCunebuli iqnas 

sasurvel doneze. miTumetes, rodesac saqme gvaqvs moZraobis 

usafrTxoebaze moqmed sistemebTan.   

rac Seexeba mimdinare remontebis samuSaoebis optimizacias, 

romelic damyarebulia detalebis Secvlis sistemis 

srulyofaze, ekonomikuri efeqti ganisazRvreba avtobusebis 
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mocdenebis Semcirebis xarjze Sesrulebuli saaTuri 

mwarmoeblobis gazrdiT. 

detalebis Secvlis sistemis srulyofa moicavs rogorc 

individualur, ise jgufur Secvlebs. aseT SemTxvevaSi mcirdeba 

mimdinare remontebis saSualo raodenoba daaxloebiT 15%-iT. 

Sesabamisad mcirdeba avtobusebis remontSi yofnis saSualo 

dro. 

teqnikuri mdgomareobis da saimedoobis kompleqsuri (erT-

erTi mniSvnelovani) maCvenebeli teqnikurad mzadyofnis 

koeficienti t  damokidebulia teqnikuri zemoqmedebebiT 

gamowveul mocdenebze 

             
dR

t TL


1
1           (43) 

aRniSnuli koeficientis cvlilebis kanonzomierebidan 

gamomdinare (T-s cvlilebis mixedviT) igi gaizrdeba 0,80 – 0,95 

zRvrebSi. realuri saeqsploatacio sawarmoebisaTvis am 

koeficientis saSualo-sagegmo mniSvneloba aiReba 0,85-is toli 

avtomobilis mTeli saeqspluatacio ciklisaTvis. is gacilebiT 

maRalia eqspluataciis dasawyisSi da mcirdeba garbenis 

zrdasTan erTad mocdenebis gazrdis gamo. 

avtobusebis saSualo dRiuri mwarmoebloba damokidebulia 

(sxva uamrav faqtorebTan) erTad teqnikurad mzadyofnis 

koeficientze. 

teg   VTnW                (44) 

sadac n -  avtobusis nominaluri tevadoba, adgili; 

 – avtobusis Sevsebis koeficienti; 

 – garbenis gamoyenebis koeficienti; 

 – ganawesSi yofnis dros, sT; 

 – saeqsploatacio siCqare, km/sT; 

mwarmoebluroba, rodesac 85.0t iqneba 

341085,0401185,096,0181245,043 W  mgzavr.km 
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mwarmoebluroba rodesac 90.0t  

 361090.04011 W  mgzavr.km 

rogorc angariSidan Cans t - s 0,05-iT gazrdis SemTxvevaSi 

mwarmoebluroba gaizarda 200 mkzgr.km-iT  20034103610  . e.i.  

6%-iT. 
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daskvnebi 

 

- avtomobilis meqanizmebisa da sistemebis saimedoobis 

maCveneblebis gamovlena maTi muSaobis reJimis parametrebis 

mixedviT saSualebas iZleva teqnikuri mdgomareobis 

cvlilebis kanonzomiereba ganxiluli iqnas korelaciuri 

kavSiriT datvirTvebis ciklebsa da cveTas Soris da 

Sesabamisad saimedoobis Semfasebel parametrebs Soris. 

samuxruWe sistemisa da gadabmulobisaTvis am kavSiris 

koeficientebis mniSvnelobebi 0,52 – 0,65 zRvrebSia. 

- avtomobilis namuSevris (garbenis) datvirTvebis ciklebis 

raodenobiT Secvlis mizniT Sesrulebulma eqsperimentma da 

misi Sedegebis damuSavebam gviCvena, rom damuxruWebaTa 

saSualo raodenoba erT km-ze damaxasiaTebel marSrutebze 

momuSave saqalaqo avtobusis samuxruWe sistemisaTvis 

Seadgens ,8damn  variaciis koeficientiT , xolo 

gadabmelobisaTvis ,24gadn da .27.0C  am mizniT 

damuSavebuli nomograma saSualebas iZleva meqanizmebisa da 

detalebis resursebi gansazRvruli iqnas namuSevris orive 

saxeobisaTvis, rodesac cnobilia erT-erTi maTgani. 

- avtobusebze dakvirvebiT miRebuli statistikuri monacemebis 

damuSavebiT gamovlenili iqna saimedoobis malimitirebeli 

detalebis nomenklatura da gansazRvruli iqna maTi 

resursebis ganawilebis parametrebi. 

- analizma gviCvena, rom gadabmulobis, gadacemaTa kolofis da 

samuxruWe sistemisaTvis detalebisa da meqanizmebis resursebi 

icvleba 40,0 _ dan 160,0 aTas km-is zRvrebSi variaciis 

koeficientiT 0,30-dan da 0,90-mde da eqvemdebareba ganawilebis 

normalur, veibulis da eqsponencialur kanonebs. mtyunebaTa 

sixSiris didi raodenobiT xasiaTdebian araliTonis 

detalebi, romlebzec modis mtyunebaTa 45%. 
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- gamovlenili iqna saimedoobis uzrunvelyofis saeqpluatacio 

xarjebi, romlebic moicavs saTadarigo detalebis, masalebis, 

SromiTi da mocdenis kompensaciis xarjebs. maTi analizi 

gviCvenebs, rom mocdenebis kompensaciis xarjebi Seadgens 

SromiTi xarjebis 68%, rac garbenis zrdasTan erTad amcirebs 

teqnikurad mzadyofnis koeficients 0,05-iT wliuri done, 

romelic warmoadgens SeZenisa da saeqspluatacio xarjebis 

fardobas gadabmulobisaTvis Seadgens 1,12; gadacemaTa 

kolofisaTvis 1,22 da samuxruWe sistemisaTvis 1,6. 

- damuSavebuli meTodiT gansazRvruli gadabmulobisa da 

samuxruWe sistemis amZravebisa da meqanizmebis regulirebis 

optimaluri perioduloba 30,0 aTasi km, 25,0 aTasi km da 32,0 

aTasi km saSualebas iZlevian minimaluri kuTri xarjebis 

pirobebSi umtyunebo muSaobis albaToba SenarCunebuli iqnas 

ara nakleb 0,90-is toli. periodulobis gansazRvris 

damuSavebuli meTodi iZleva periodulobis varirebis 

saSualebas sakvlevi sistemis muSa parametris dasaSvebi 

zRvrebis mixedviT. 

- sakvlevi sistemebisa da meqanizmebis konstruqciuli da 

teqnologiuri sqemebis da saimedoobis maCveneblebis analizma 

saSualeba mogvca formirebuli iqnas mimdinare remontebis 

ori nairsaxeoba gadabmulobisaTvis da oTxi nairsaxeoba 

samuxruWe sistemisaTvis, romlebic dakavSirebulia 

amZravebisa da meqanizmebis muSaobis unaris aRdgenasTan. 

mimdinare remontis TiToeuli nomenklaturisaTvis 

gansazRvruli iqna saSualo namuSevari da variaciis 

koeficienti. gadabmulobisaTvis man Seadgina 37,0 aTasi km da 

50,0 aTasi km, xolo samuxruWe sistemisaTvis 35,0; 65,0; 45,0 da 

55,0 aTasi km. variaciis koeficienti Sesabamisad 0,38 – 0,47 da 

0,37 – 0,55 zRvrebSia. TiToeuli saxeobisaTvis gansazRvruli 

moTxovnilebaTa nakadis parametri da wamyvani funqcia 

iZlevian maTi raodenobis gansazRvrul sagegmo periodSi 

progozirebis SesaZleblobas. 
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- saimedoobis malimitirebeli detalebis nomenklatura, maTi 

resursebis ganawilebis parametrebi da mtyunebis 

Rirebulebebi saSualebas iZlevian damuSavebuli meTodiT 

moxdes maTi Secvlis optimaluri sistemis gamovlena 

mimdinare remontis saxeobisaTvis. sistema moicavs rogorc 

individualur, ise jgufur Secvlebs kuTri xarjebis 

minimumis kriteriumiT. 

- Secvlis sxvadasxva sistemisaTvis gamovlenili iqna 

detalebis resursis gamoyenebis koeficientebi. aRniSnuli 

koeficientebi meryeobs 0,18,0   zRvrebSi sxvadasxva deta-

lebisaTvis da maTi gamoyeneba, rogorc normatiuli 

maCvenebeli, mizanSewonili da aucilebelia saimedoobis 

SenarCunebis saeqspluatacio xarjebis angariSisas. 

- ekonomikuri efeqti miiReba mimdinare remontebis saerTo 

saSualo raodenobis SemcirebiT rac ganapirobebs teqnikuri 

mizezebiT gamowveuli mocdenebis Semcirebas da teqnikurad 

mzadyofnis koeficientis gazrdas. aRniSnuli koeficientis 

gazrda 0.85-dan 0,90-mde iZleva avtobusis mwarmoeblurobis 

gazrdas 6%-iT. 
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