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yvela ufleba daculia. am wignis arc erTi nawili (iqneba es teqsti, foto, 

ilustracia Tu sxva) aranairi formiT da saSualebiT (iqneba es eleqtronuli Tu 

meqanikuri), ar SeiZleba gamoyenebul iqnas gamomcemlis werilobiTi nebarTvis 

gareSe. 
 

saavtoro uflebebis darRveva isjeba kanoniT. 

 



 3

Sesavali 
 

 satransporto procesebis mzardi moT-

xovnilebis dasakmayofleblad, saavtomobilo 

transports, iseTi rTuli geografiuli 

reliefis mqone qveynisaTvis rogoric saqar-

Tveloa, wamyvani adgili ukavia, rogorc 

samgzavro gadayvanebis, aseve satvirTo 

gadazidvebis Sesaruleblad. 

qveynisaTvis, romelsac samamulo avtom-

Senebloba ar gaaCnia saavtomobilo tran-

sportis Semdgomi ganviTareba da efeqturobis 

amaRleba SeiZleba miRweul iqnes parkis 

daxvewili struqturiTa da organizaciiT, 

axali tipis Tanamedrove avtormobilebis 

SemoyvaniT, rogorc es dRes xdeba holandiidan, 

ukrainidan, ungreTidan, iaponiidan da sxva, 

magram yvelaze efeqturi rezervi qveynis 

saavtomobilo parkis gazrdisaTvis aris 

avtomobilebis remonti. 

avtomobilis rTul sagzao pirobebSi 

muSaobisas uaresdeba misi saeqspluatacio da 

teqnikuri Tvisebebi rac gamowveulia avto-
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mobilebis detalebis cveTiT, maTi koroziiT 

da liTonis `daRlilobiT~. avtomobilebSi 

warmoiqmneba sxvdasxva uwesivrobebi, romelTa 

aRmofxvra da gamosworeba, SesaZlebelia 

mxolod teqnikuri momsaxurebis da remontis 

gziT. 

avtomobilebis remonti, rogorc dargi 

SeiZleba warmoiSvas da ganviTardes avto-

mobilis warmoebasTan erTad. rogori srul-

yofili konstruqciisac ar unda iyos 

avtomobili, eqspluataciis periodSi Tavs iCens 

naklovanebebi, romelTa aRmofxvra SeiZleba 

damatebiTi SromiT. sxva mxriv, rac ufro 

xangrZlivad mimdinareobs avtomobilis 

eqspluatacia, miT ufro intensiuria cveTa, 

liTonis `daRliloba~ da miT meti saremonto 

samuSaoebi iqneba Sesarulebeli. imisaTvis, rom 

SevinarCunoT avtomobilis muSaobisunarianoba 

misi eqspluataciis periodSi, umTavresia da-

uyovnebliv aRmovfxvraT yovelgvari uwes-

ivrobebi. teqnikuri TvalsazrisiT mxolod 

remontis saSualebiTaa SesaZlebeli Sevunar-
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CunoT avtomobils muSaobisunarianoba xangr-

Zlivi periodis ganmavlobaSi.  

avtomobilis warmoebis zrda iwvevs 

saremonto teqnologiis ganviTarebas, romelic 

mWidrod aris dakavSirebuli avtomobilis 

damzadebis teqnologiasTan. avtomSeneblobis 

ganviTarebasTan erTad viTardeba avtomobilis 

remontis teqnologiac. avtomobilis remontis 

teqnologia aris meciereba, romelic Seis-

wavlis detalebis narCeni resursebis 

realizebis meTodebs, misi mizania garemon-

tebuli avtomobili gaxados muSaobisunariani 

da axali avotobilis teqnikur mdgomareobas  

miuaxlovos. am specifikiT gansxvavdeba remon-

tis teqnologia warmoebis teqnologiisagan. 

avtosaremonto sawarmos amocanaa avto-

mobilebis modernizacia, anu konstruqciulad 

gaumjobesebuli detalebiTa da kvanZebiT Zveli 

avtomobilis srulyofa, teqnikuri donis 

amaRleba da eqspluataciis drois gaxan-

grZliveba. 

SedarebiT adreul periodSi remontis 

teqnologia ar eyrdnoboda  mecnierul safuZ-
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vels da arc mecnierul dargs warmoadgenda, 

amitom arsebobda kerZo wvrilseriuli kus-

taruli saxelosnoebi sadac aremontebdnen 

calkeul avtomobilebs. 

remontis teqnologiis, rogorc mec-

nierebis dargis CamoyalibebaSi didi roli 

Seasrula avtomobilebis didi rodenobiT 

warmoebam da msxvili avtosatransporto sawar-

moebis Camoyalbebam. amJamad avtomobilis remon-

tis sakiTxebze muSaobs mravali samecniero-

kvleviTi dawesebuleba da saswavlo in-

stitutis kaTedra. 

avtosaremonto warmoebis teqnologiis 

swrafad ganviTarebis miuxedavad is mainc 

CamorCeba avtomSeneblobis tenologias, amis 

mizezia is, rom warmoebuli avtomobilebis 

raodenobis zrdam gauswro avtosaremonto 

sawarmoebis simZalvreebis zrdas. saavtomobilo 

parki gabneulia vrcel teritoriaze, rac 

aZnelebs msxvili avtosaremonto sawarmoebis 

organizacias. miuxedavad imisa, rom avto-

saremonto warmoebam didi gavrceleba hpova, 

misi potencialuri ekonomikuri upiratesobis 
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realizacia arasrulad xdeba. garemontebuli 

avtomobilebis resursi aris axali 

avtomobilis resursebis 80%, xolo remontis 

Rirebuleba zogierT SemTxvevaSi aWarbebs 

axali avtomobilis Rirebulebas. rac imiTaa 

gamowveuli, rom avtomobilebis remonti 

warmoebs viwro sauwyebo sawarmoebSi dabal-

teqnikuri donis teqnologiuri mowyobi-

lobebiT da didi Sromatevadobis samuSaoebis 

arameqanizebuli SesrulebiT. 

saavtomobilo transportis Semdgomi 

ganviTarebis saqmeSi didi roli eniWeboda da 

eniWeba im sainJinro kadrebs, romlebic 

dasaqmebuli arian avtosatansporto da 

avtosaremonto sawarmoebSi. es kadrebi 

valdebuli arian flobdnen am sawarmoebis 

teqnologiuri daproeqtebis principebs.  

am principebis ganxorcielebisTvis auci-

lebelia Tanamedrove literaturis arseboba. 

swored aman ganapiroba am damxmare saxelm-

ZRvanelos aucilebloba. 

 



 8

Tavi I 

1. avtosaremonto warmoebis ZiriTadi 

 cnebebi da debulebebi 

1.1. avtomobilis remontis cneba da 

misi saxeebi 

avtomobilis detalebi muSaobis procesSi 

cvdeba, warmoiqmneba sxvadasxva uwesivrobebi da 

uaresdeba avtomobilis saeqspluatacio Tvise-

bebi. gansazRvruli drois Semdeg avtomobilis 

teqnikuri mdgomareoba aRwevs zRvars, ris 

Semdegac qveiTdeba misi muSaobis unari. amis 

Sedegad avtomobilis muSaoba SeuZlebeli 

xdeba an ekonomikurad aris mizanSeuwoneli. 

imisTvis, rom aRvadginoT muSaobis unari 

da SevinarCunoT saeqspluatacio maCveneblebi 

saWiro drois ganmavlobaSi avtomobils 

(agregats) unda Cautardes remonti. miRebulia 

remontis ori saxe: mimdinare da kapitaluri 

remonti. orive saxis remonti SeiZleba 

Cautardes, rogorc mTlian avtomobils aseve 

agregatebs da kvanZebs. 
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agregatebis mimdinare remonti 

iTvaliswinebs warmoqmnil uwesivrobaTa gamos-

worebas agregatis gacveTili an dazianebuli 

detalebis (garda sabaziso detalis) aRdgenis 

an Secvlis gziT. aseve xdeba avtomobilis 

mimdinare remontis dros uwesivrobaTa 

gamosworeba gacveTili detalis aRdgenis an 

Secvlis gziT. aqve igulisxmeba agreTve im 

kvanZebis da agregatebis remonti an Secvla, 

romlebic mimdinare an kapitalur remonts 

moiTxoven. 

mimdinare remonti sruldeba avtosat-

ransporto sawarmoSi mxolod moTxovnilebis 

mixedviT da misi aucilebloba vlindeba 

avtomobilis eqspluataciis procesSi an 

teqnikuri momsaxurebis dros. agregatebis 

kapitaluri remonti sruldeba saremonto 

sawarmoSi im SemTxvevaSi, Tu sabaziso detali 

moiTxovs Secvlas an remonts, an detalebis 

umravlesoba mniSvnelovnad gacveTilia da misi 

aRdgena mimdinare remontiT SeuZlebelia. 

avtomobilis kapitaluri remonti srul-

deba maSin, rodesac aqvs gavlili garbenis 
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dadgenili norma da teqnikuri daTvalierebis 

Sedegad gamovlenili uwesivrobani. avtomo-

bilis kapitaluri remontis dros xdeba misi 

mTliani daSla agregatebad, agregatebis ki 

kvanZebad da detalebad. detalebi irecxeba, 

mowmdeba da sam jgufad xarisxdeba: vargisi, 

gasaremontebeli da uvargisi. gasaremontebeli 

detalebi aRdgenis saTanado operaciebis 

gavlis Semdeg ibrunebs Tavis zomas da formas. 

uvargisi detalebi icvleba axliT. detalebis 

aseTi dakom-pleqtebis Semdeg xdeba agregatebis 

awyoba, gamocda da regulireba. mza agregatebi 

gadaecema amwyob ubans, sadac xdeba 

avtomobilis awyoba da gamocda, jer 

sarbendolebian stendze, xolo Semdeg ki 

garbeniT. 

im avtomobilebisTvis, romelTa eqsplu-

atacia mimdinareobs mZime saeqspluatacio 

pirobebSi dasaSvebia saSualo remonti, 

romelic iTvaliswinebs Zravis Secvlas, Tu is 

Zravi kapitalurad saremontoa, garda amisa 

avtomobilebs utardebaT gaRrmavebuli 

diagnostika da gamovlenili uwesivrobebis 
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gamosworeba xdeba agregatebis SecvliT da 

detalebis aRdgeniT. 

avtomobilis kapitaluri remonti 

sruldeba im SemTxvevaSi, Tu gasaremontebelia 

CarCo da kabina satvirTo avtomobilebisTvis, 

xolo Zara msubuqi avtomobilebis da 

avtobusebisTvis da amasTan agregatebis 

umravlesoba moiTxovs kapitalur remonts. 

avtomobilis kapitaluri remonti warmoebs 

individualuri da industriuli meTodiT. 

remontis individualuri meTodis 

gamoyenebis dros avtomobilidan moxsnili 

agregati remontis Semdeg kvlav imave 

avtomobilze dayendeba (am SemTxvevaSi 

agregatebi da detalebi gapirovnebulia). e.i. 

avtomobilis awyoba ar moxdeba manam, vidre ar 

garemontdeba yvela detali an agregati. cxadia, 

am SemTxvevaSi avtomobilis remonti 

xangrZlivia da avtomobilis da agregatebis 

remonti Cixurad mimdinareobs. 

avtomobilis remontis industriuli 

meTodis SemTxvevaSi gasaremonteblad moxsnili 

agregatis nacvlad avtomobilze daayeneben 
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axal an winaswar garemontebul agregats 

(detalebi da agregatebi gaupirovnebelia). 

rogorc vxedavT avtomobili ar elodeba misgan 

moxsnili agregatis remontis damTavrebas, rac 

mkveTrad amcirebs remontis xangrZlivobas. 

industriuli meTodi SesaZleblobas gvaZ-

levs gavzardoT kapitalur remontTa ra-

odenoba, SevamciroT remontis TviTRirebuleba, 

gamoviyenoT didmwarmoebluri mowyobiloba-

danadgarebi da mivaRwioT Sromis swor 

organizacias. 

avtosaremonto sawarmo, romelic awar-

moebs mTlianad dakompleqtebuli avto-

mobilebis kapitalur remonts metad rTulia 

da xasiaTdeba garemontebuli agregatebis, 

kvanZebis da detalebis farTo nomenklaturiT. 

Sromisnayofierebis amaRlebis, produqciis 

xarisxis gaumjobesebis da TviTRirebulebis 

Semcirebis did SesaZleblobas iZleva 

sawarmoTa koncentracia da specializacia. 

sawarmos specializacia iTvaliswinebs 

gansazRvruli saxeobis nakeTobebis da 

calkeuli nawilebis (detalebis) damzadebas an 
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gansazRvruli teqnologiuri procesis Ses-

rulebas. 

remontis teqnologiaSi asxvaveben speci-

alizaciis Semdeg saxeebs: sagnobrivi, sadetalo 

da teqnologiuri (stadiuri). Avto-saremonto 

sawarmos sagnobrivi specializacia iTvalis-

winebs mTlianad dakompleqtebuli avtomo-

bilebis remonts; sadetaloSi igulis-xmeba 

calkeuli detalebis, kvanZebis da agregatebis 

aRdgena; xolo teqnologiuri specializaciis 

dros procesebi iyofa calke damoukidebel 

nawilebad, rogoricaa avtomo-bilebis da 

agregatebis daSla, agregatebis da avtomobilis 

awyoba, dazianebuli da gacveTili kvanZebis 

aRdgena, samRebro samuSaoebi, elteqnikuri da 

sxva. avtosaremonto sawarmoebi speci-

alizebulia sagnobrivi specializaciis mixe-

dviT: ase magaliTad, msubuqi avtomobilebis 

saremonto sawarmo, avtobusebis saremonto 

sawarmo da a.S. 

sawarmos specializacia SeiZleba warmo-

vadginoT Semdegi sqemiT nax. 1.1. 
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amwyobi sawarmo 

Zaris, kabinis da 
frTaasxmulobis 

samRebro 

elmowyobilobis 
saremonto Zarisa da kabinis 

saTunuqe samuSa-
oebis sawarmo 

kvebis sistemis 
xelsawyoebis 
saremonto 

radiatorebis da 
sawvavis avzebis 

saremonto 

akumulatorebis 

saremonto 
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1.2. avtomobilis formirebadi 

Tvisebebis klasifikacia 

avtomobilis xarisxi e.i. misi unari 

aRebul saqspluatacio pirobebSi imuSaos 

maqsimaluri efeqtianobiT fasdeba ramdenime 

Tvisebis erTobliobiT. TiToeuli maTgani 

xasiaTdeba erTi an ramdenime parametriT, 

romlebsac SeuZliaT miiRon sxvadasxva 

ricxobrivi mniSvneloba. 

avtomobilis ZiriTad Tvisebebs, romlebic 

gansazRvraven mis xarisxs, miekuTvneba: 

tevadoba, ekonomiuroba, dinamikuroba, usaf-

rTxoeba, gamavloba, mwrmoebloba, komfor-

tabeluroba da sxva. CamoTvlili Tvisebebis 

nawili, magaliTad tevadoba, avtomobilis 

eqspluataciis mTeli periodis ganmavlobaSi 

praqtikulad ucvleli rCeba. magram avto-

mobilis xarisxis GganmsazRvreli Tvisebebis 

umetesoba, rogoricaa ekonomiuroba, dina-

mikuroba, mwrmoebloba, komfortabeluroba da 
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sxva uaresdeba avtomobilis mier ganvlili 

manZilis gazrdasTan erTad. 

bunebrivia, rom eqspluataciis sferos 

ainteresebs avtomobilis xarisxis ara marto 

sawyisi maCveneblebi, aramed xarisxis Secvlis 

dinamika eqspluataciis mTeli periodis 

ganmavlobaSi, uwinares yovlisa realizebuli 

xarisxis maCveneblebi. cxadia, rom re-

alizebuli xarisxi damokidebulia sawyis 

maCveneblebze, maTi Secvlis intensiurobaze da 

avtomobilis muSaobis savaraudo doneze. 

avtomobilis konstruqciis srulyofiT, misi 

saimedoobis gazrdiT izrdeba xarisxis rogorc 

pirveladi aseve saSualo maCveneblebi muSaobis 

mTliani vadis ganmavlobaSi. magram 

realizebul xarisxze gavlenas axdens ara 

marto warmoebis sfero, aramed eqspluataciis 

sferoc. 

drois ganmavlobaSi avtomobilis 

xarisxis maCveneblebis Secvlis procesis 

raodenobrivi gazomva xdeba avtomobilis 

yvelaze mniSvnelovani Tvisebis saimedoobis 

saSualebiT. 
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1.3. saimedoobis cneba da misi 

maCveneblebis kavSiri avtomobilis 

aRdgenili detalebis 

muSaunarianobasTan 

avtomobilis erT-erT umniSvnelovanes 

damaxasiaTebel Tvisebas warmoadgens saime-

dooba. saimedooba ewodeba avtomobilis, 

agregatis an meqanizmis Tvisebas gansazRvruli 

drois an garbenis ganmavlobaSi da mocemul 

saeqspluatacio pirobebSi Seasrulos Tavisi 

samuSao funqciebi ise, rom misi saeqspluatacio 

maCveneblebi dadgenil zRvrebSi iqnas Senar-

Cunebuli. maSasadame, saimedooba, rogorc 

Tviseba, SesaZleblobas iZleva raodenobrivad 

SevafasoT Tu ramdenad swrafad xdeba 

avtomobilis xarisxis Secvla eqspluataciis 

gansazRvrul piobebSi m,uSaobis dros. 

saimedoobis ZiriTadi mcnebaa mtyuneba. 

termini mtyuneba ewodeba xdomilebas, romlis 

Sedegad avtomobili kargavs muSaobis unars da 
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iwvevs satransporto procesis Sewyvetas, e.i. 

gaCerebas gzaze an sxva grafikis darRvevas. 

mtyuneba SeiZleba iyos uecari da 

TandaTanobiTi. uecari mtyunebis magaliTia 

detalis gatexva, ris Sedegadac avtomobili 

myisve wyvets muSaobas, rac SeiZleba 

gamowveuli iyos datvirTvis gadaWarbebiT an 

saeqspluatacio wesebis darRveviT. 

TandaTanobiT mtyunebas miekuTvneba 

detalebSi rRvevis dagrovebis Sedegi, romelic 

TandaTanobiT auaresebs agregatebis muSa 

procesebis xarisxs da iwvevs muSaobis unaris 

dakargvas. TandaTanobiT warmoqmnili mtyunebis 

dros avtomobils SeuZlia ganagrZos muSaoba, 

magram misi resursi mkveTrad Semcirebulia da 

uecari mtyunebis albaToba gazrdili. 

saimedooba aris avtomobilis 

kompleqsuri Tviseba, romelic Tavis mxriv 

Seicavs ramdenime Tvisebas: xangamZleobas, 

umtyuneblobas da saremontod vargisobas. 

xangamZleoba avtomobilis, agregatis an 

misi detalebis Tvisebas xangrZlivad Seinar-

Cunos muSaunarianoba gansazRvrul reJimebze 
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da eqspluataciis pirobebSi, iseT zRvrul 

mdgomareobamde, romlis Semdeg misi 

eqspluatacia aRaraa mizanSewonili teqnikuri 

da ekonomikuri TvalsazrisiT. avtomobilis 

xangamZleobas zomaven samsaxuris teqnikuri 

resursiT an samsaxuris saamortizacio vadiT 

(garbeniT). detalebis xangamZleobis for-

mirebisas aucilebelia misi SeTanxmeba 

agregatis saamortizacio garbenasTan. amis 

garda saWiroa mxedvelobaSi iqnes miRebuli 

saeqspluatacio xangamZleobis gabneva maSinac 

ki Tu igi fasdeba eqspluataciis garkveul 

pirobebSi. 

umtyunebloba aris avtomobilis Tviseba 

drois raime monakveTSi an garbenis 

ganmavlobaSi uwyvetad SeinarCunos muSaobis 

unari. avtomobilis, agregatis da sistemis 

umtyuneblobas afaseben mtyunebis saSualo 

raodenobiT, romelic modis garbenis erTeulze 

anu mtyunebis nakadis parametrebiT, agreTve 

mtyunebis jamuri raodenobiT eqspluataciis 

mTeli periodis ganmavlobaSi zRvruli 

mdgomareobis miRwevamde. gamokvlevebiT dam-
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tkicebulia, rom satvirTo avtomobilebis 

daaxloebiT 90% dasaxelebis detalebis 

muSaobis resursi ar aris 150 aTas km-ze 

naklebi da mtyuneba garbenis am intervalSi 

gamowveulia danarCeni detalebis 10%-iT. 

   saremontod vargisoba aris Tviseba, 

romelic gamoxatavs teqnikuri momsaxurebis da 

remontis samuSaoebis SesrulebisTvis 

avtomobilis vargisobas. es Tviseba fasdeba 

remontisTvis avtomobilis gacdenis 

xangrZlivobiT da am kuTxiT gaweuli xarjebis 

sididiT. momsaxurebis da remontis raime 

mocemuli pirobisas avtomobilis saremontod 

vargisobas gansazRvravs misi konstruqciuli 

Tvisebebi: mosamsaxurebel an gasaremontebel 

obieqtTan midgomis moxerxebuloba; agrega-

tebis, kvanZebis, detalebis moxsnis da dayenebis 

siadvile; agregatebis, kvanZebis, sistemebis, 

detalebis da normalebis unifikacia, 

urTierTSecvladoba da sxva. garda amisa 

gacveTili detalebis aRdgena sxvadasxva 

meTodiT aRdgenili detalebis maRali xarisxi 

rac gamoixateba cveTamedegobiT, temperatura-
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medegobiT da sxva, zrdis avtomobilis 

muSaobis vadas, amcirebs Sesasrulebeli 

samuSaoebis Sromatevadobas da remontis Rire-

bulebas. yovelive es gavlens axdens 

remontisTvis avyomobilis gacdenis xan-

grZlivobaze, Sesasrulebeli samuSaoebis 

Sromatevadobasa da xarjebze. 

rogorc vxedavT avtomobilis saimedo-

obaze gavlenas axdens Zalian bevri faqtori: 

konstruqciis srulyofa, damzadebis teq-

nologia, saeqspluatacio masalebis xarisxi, 

teqnikuri momsaxurebis da remontis xarisxi, 

sagzao-klimaturi pirobebi da sxva. imis gamo 

rom avtomobilebis xarisxi araa erTnairi, 

xolo saeqspluatacio faqtorebis ricxvi 

bevria da maTi gavlena avtomobilis teqnikur 

mdgomareobaze yovel calkeul momentSi 

SeiZleba agreTve iyos sxvadasxva, analizuri 

formiT urTierTqmedebis gamosaxva Zalze 

Znelia da rogorc wesi SeuZlebeli, amitom 

avtomobilis teqnikuri mdgomareobis Sec-

vlasTan dakavSirebuli procesebis Seswavlisas 
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saimedoobis raodenobrivi maxasiaTeblebis 

gansazRvrisTvi iyeneben statistikur meTods. 

maRali xarisxiT aRdgenili detalebiT 

awyobili kvanZebi da agregatebi iZleva 

saimedoobis did garantias maTi xangrZlivi 

muSaobis periodSi. 

 

1.4. avtomobili cveTis da daZvelebis 

procesis daxasiaTeba 

avtomobili da misi Semadgeneli agre-

gatebi, kvanZebi da detalebi eqspluataciis 

Sedegad ganicdian cveTas, rac ZiriTadad 

gamowveulia xaxuniT. detalebis urTierT-

gadaadgilebis mixedviT xaxuni SeiZleba iyos 

srialis an gorvis. xaxuni es aris Zala, 

romelsac moZraobis sawinaaRmdego mimar-

Tuleba aqvs. moxaxune zedapirebis simqisis da 

maT Soris zeTis arsebuli fenis mixedviT 

SeiZleba adgili hqondes Semdegi saxis xaxuns: 

mSrals, sazRvruls, Txevads, naxevrad mSrals 

da naxevrad Txevads. xaxunis Zalis sididis 

dasaxasiaTeblad sargebloben xaxunis koefi-
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cientiT, romelic sxvadasxva sididisaa da 

damokidebulia moxaxune zedapirebis masalasa 

da damuSavebis xarisxze, masalis drekadobaze, 

srialis an gorvis siCqareze, temperaturaze da 

a.S. 

SeuRlebuli detalebis moxaxune zeda-

pirs, rogori sisufTaviTac ar unda iyos igi 

damuSavebuli yovelTvis aqvs simqise e.i. 

xorklebi da Rrmulebi, amitom moxaxune 

zedapirebi erTmaneTs SverilebiT exeba. xaxuns 

ganapirobebs ori faqtori: moxaxune zedapirze 

arsebuli Sverilebis meqanikuri modebis 

daZleva da Sexebis wertilebSi warmoqmnili 

molekuluri urTierTmiziduloba. am ZalTa 

Semcireba SesaZlebelia zedapirebs Soris 

zeTis miwodebiT. miwodebuli zeTi ara marto 

amcirebs xaxuns, aramed agrilebs zedapirebs 

da amcirebs cveTis intensiurobas. aseT xaxuns 

Txevadi ewodeba. 

roca zedapirebs Soris arsebuli zeTis 

afskis sisqe 0,1 mk-s ar aRemateba xaxuns saz-

RvriTi xaxuni ewodeba. aseTi xaxuni warmo-

iqmneba maSin, rodesac didi kuTri wnevis 
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Sedegad zedapirebidan zeTi mocilebulia, 

magram molekuluri mizidulobis ZalTa 

zegavleniT mainc rCeba molekuluri sisqis 

zeTis afski. avtomobilis meqanizmebSi gvxvdeba 

Txevadi xaxuni, magram moxaxune zedapirebis 

urTierTgadaadgilebis siCqaris mkveTrad 

Secvlis momentSi SeiZleba warmoiqmnas 

naxevrad Txevadi xaxuni. mSrali xaxuni 

umetesad gvxvdeba samuxruWo sistemaSi da 

gadabmulobis meqanizmSi. samuxruWo sistemaSi 

warmoqmnili xaxunis ZaliT avtomobils 

vamuxruWebT, xolo gadabmulobis meqanizmSi 

warmoqmnili ZaliT mabrunebel moments 

gadavcemT. sxvadasxva avtori cveTis sxvadasxva 

klasifikacias axdens, esenia: I varianti, 1. 

meqanikuri, 2. molekulur-meqanikuri, 3. 

koroziul-meqanikuri; II varianti, 1. daJangviTi, 

2. Tburi, 3. abraziuli, 4. forsovani. 

rac Seexeba daZvelebis process es 

SeiZleba avxsnaT Semdegnairad, avtomobili 

muSaobs garkveuli vadiT (garbenis sididiT) 

eqspluataciis dawyebidan misi detalebis iseT 

gacveTamde, romlis Semdeg misi eqspluatacia 
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SeuZlebeli xdeba. avtomobilis muSaobis vada 

ganisazRvreba eqspluataciis procesSi misi 

fizikuri daZvelebiT (pirveli gvaris fizikuri 

daZveleba), bunebis Zalebis zemoqmedebis 

gavleniT (meore gvaris fizikuri daZveleba) da 

agreTve moraluri daZvelebiT, rac teqnikuri 

progresis Sedegad avtomobilis gaufa-

surebiTaa gamowveuli. magram Tu gaviT-

valiswinebT saavtomobilo transportis 

eqspluataciis intensiurobis ganuwyvetel 

zrdas, avtomobilis daZvelebis ZiriTad 

mizezad pirveli gvaris fizikuri daZveleba 

unda miviCnioT. 

 

1.5. cveTis sididis gansazRvris 

xerxebi 

detalebis bunebrivi cveTis sididis 

gsnsazRvra, rac sakontrolo-damxarisxebel 

ganyofilebaSi gare daTvalierebis da 

sxvadasxva sazomi xelsawyoebiT sruldeba 

gacilebiT meti SromatevadobiT xasiaTdeba 

vidre defeqtoskopia. detalis cveTis sididis 
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gasazomad mravali xerxi arsebobs, im 

SemTxvevaSi, roca cveTa Zalian mcirea 

sargebloben radioaqtiuri indikatoris, 

namuSevari zeTis gaanalizebis da xelovnuri 

bazis meTodiT. mcire zomis detalebis cveTis 

sidides sazRvraven maTi awonviT. didi cveTis 

SemTxvevaSi detals universaluri 

xelsawyoebiT zomaven. 

detalis jamuri cveTis gansazRvrisTvis 

mimarTaven atomuri da radioaqtiuri 

izotopebis meTods, romlis meSveobiTac 

SeiZleba Zravas dauSlelad erTi an ori 

detalis cveTis sididis gansazRvra. es meTodi 

metad zusti gazomvis SesaZleblobas iZleva da 

SegviZlia ganvsazRvroT cveTis mcire sididec 

ki. cveTaze msjeloben zeTSi radioaqtiuri 

nawilakebis dagrovebis sididiT, amisTvis 

gansazRvruli drois SualedSi iReben zeTis 

sinjs da zomaven masSi cveTis nawilakebis 

radioaqtiuri gamosxivebis intensiurobas. 

namuSevari zeTis analizis meTodiT 

detalebis cveTis sididis gansazRvra xdeba 

cveTis Sedegad namuSevar zeTSi moxvedrili 
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liTonis nawilakebis raodenobis mixedviT. am 

meTodiT cveTis sidides gansazRvraven 

ZiriTadad Tujis, foladis, qromis, tyviis, 

TiTberis da spilenZis masalisgan damzadebuli 

detalebisTvis. am SemTxvevaSi cveTis sidide 

SeiZleba ganisazRvros agregatis dauSlelad. 

aRniSnuli meTodis naklia is, rom igi gvaZlevs 

mxolod jamuri cveTis sidides da ar iZleva 

sxvadasxva detalebis cveTis sidideebis 

gansxvavebis da detalebis xazuri cveTis 

gansazRvris SesaZleblobas. detalebis cveTis 

sididis gansazRvrisTvis sargebloben 

xelovnuri bazis meTodiT, romelic emyareba 

xaxunis zedapirebidan winaswar arCeul 

bazebamde manZilis gansazRvras. 

awoniT detalebis cveTis sididis 

Sefaseba miRebulia mcire zomis da martivi 

konfiguraciis detalebisTvis. awona xdeba 

teqnikur sasworze 0,05 gramis sizustiT. es 

meTodi iZleva detalis yvela moxaxune 

zedapiris jamuri cveTis sididis gansazRvris 

SesaZleblobas. mikrometruli gazomvebiT 

cveTis sididis gansazRvras mimarTaven 
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eqspluataciaSi xangrZlivad namuSevari 

detalebisTvis. gazomva xdeba sxvadasxva sazomi 

xelsawyoebiT (mikrometri, indikatoruli mzomi 

da sxva). xazobrivi gazomvis Sedegad adgenen 

gazomvis cveTis sidides. 

 

1.6. detalebis aRdgenis xerxebis 

klasifikacia 

avtomobilis eqspluataciis procesSi 

araTanabrad cvdeba misi agregatebi da 

detalebi, radgan calkeul detalebs 

sxvadasxva cveTamedegobis zedapiri aqvs, amitom 

avtomobilis kapitaluri remontis dros 

detalebis 70%-mde, vargisia xelaxla 

gamosayeneblad. am detalebis nawili aRdgenas 

ar saWiroebs, nawili ki saWiroebs Sromis da 

masalebis umniSvnelo xarjebs. detalebis 

aRdgenis dabal Rirebulebas mravali mizezi 

ganapirobebs. axali detalebis damzadebisgan 

gansxvavebiT aRdgenis dros gamoricxulia 

namzadis momzadebasTan dakavSirebuli 

operaciebi, radgan aRadgenen detalis im 
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zedapirebs, romelTa cveTis done teqnikuri 

pirobebiT dasaSveb normebs aRemateba. 

masalebis xarji detalebis aRdgenaze mcirea, 

radgan maT xarjaven mxolod defeqtebis 

aRmosafxvrelad. avtosaremonto sawarmoebs 

aqvT iseTi teqnikuri saSualebebi, romelTa 

meSveobiTac SeiZleba detalebis  ara marto 

zomebis aRdgena, aramed zog SemTxvevaSi misi 

xarisxis gaumjobesebac ki, es damokidebulia 

agreTve sawarmos simZlavreze. dabali 

simZlavris sawarmoSi detalebis aRdgenis 

Sromatevadoba orjer metia didi simZlavris 

sawarmoebis SromatevadobasTan SedarebiT. 

maSasadame saremonto sawarmos simZlavris 

gadideba xels uwyobs avtomobilis remontis 

TviTRirebulebis Semcirebas, saTadarigo 

nawilebis da masalebis ekonomias. garda amisa 

Tavisufldeba im warmoebis sawarmoo 

simZlavreebi, romlebic amzadeben saTadarigo 

detalebs. detalebis aRdgena mizanSewonilia 

nakadur xazze, risTvisac maTi warmoebis 

maqsimaluri koncentracia unda xdebodes 

specializebul sawarmoebSi. 
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rogorc viciT avtomobilis detalebis 

defeqtebi iyofa ZiriTadad sam jgufad, 

bunebrivi cveTis Sedegad warmoqmnili defe-

qtebi, meqanikuri dazianebiT da antikoroziuli 

safaris dazianebis Sedegad warmoqmnili 

defeqtebi. avtosaremonto sawarmoSi aRsadgenad 

Semosuli detalebidan Warbobs pirveli 

jgufis defeqtiani detalebi. bunebrivi cveTis 

Sedegad icvleba detalebis muSa zedapirebis 

zomebi, geometriuli formebi da irRveva 

Casmebi SeuRlebebSi. meqanikuri dazianebebi 

detalebSi Tavs iCens narCeni deformaciis, 

bzarebis, Camonatexebis, amonafxvenebis, 

nakawrebis da sxva saxiT. aRsadgen detalebs 

Soris SedarebiT Mmcire raodenobiTaa iseTi 

detalebi, romelTac galvanuri, qimiuri, 

antikoroziuli safaris, an saRebavis dazianeba 

aqvT. 

detalis aRdgenis teqnologiis ZiriTadi 

amocanaa eqspluataciis dros darRveuli 

Casmebis, maTi meqanikuri simtkicis, cveTa-

medegobis da antikoroziuli medegobis aRdgena 

avtomobilis mTeli remontTaSoris periodSi 
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maTi muSaobis saimedoobis uzrunvelsayofad. 

SesauRlebeli detalebis Casmebis aRdgena 

SeiZleba ori gziT: Tavdapirveli zomebis 

SecvliT axal, winaswar dadgenil saremonto 

zomebamde da detalis Tavdapirveli zomebis 

mTliani aRdgeniT. 

SesauRlebeli detalebis pirveli gza 

iTvaliswinebs iseTi xerxebis gamoyenebas, 

romlebic uzrunvelyofen TiToeuli detalis 

SesauRlebeli zedapirebis mocemuli saremonto 

zomebis miRebas. am SemTxvevaSi SedarebiT 

rTul da Zvir detals meqanikurad amuSaveben 

zedapiris geometriuli formis aRdgenis da 

normalizebuli saremonto zomis misaRebad. 

SeuRlebis meore detals cvlian axliT an 

aRadgenen imave saremonto zomamde. Casmis 

aRdgenis meore gzaa detalis Tavdapirveli 

zomebis sruli aRdgena, rac emyareba gacveTili 

zedapiris sxvadasxva xerxiT liTonis an 

plastmasis SriT gadidebas. detalebis 

gacveTili zedapirebis aRsadgenad iyeneben 

Semdeg xerxebs. 
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detalebis aRdgena saremonto zomebamde 

da damatebiTi saremonto detalebiT. orive 

SemTxvevaSi aRdgenis mTeli procesi emyareba 

meqanikuri damuSavenis gamoyenebas (Wras). 

saremonto zomebi, winaswar dawesebuli zomebia, 

romelTa mixedviTac muSavdeba detalis 

SesauRlebeli zedapiri. damatebiTi saremonto 

detalebis gamoyenebiT detalebis aRdgenis 

xerxi emyareba detalebis gacveTili zedapiris 

an detalis nawilis Secvlas winaswar 

damzadebuli saremonto detaliT. 

dawneviT detalebis aRdgena remontis 

erT-erTi xerxia, romelic emyareba liTonis 

plastikur Tvisebebs. e.i. unars garedan 

miyenebuli Zalis moqmedebiT Seicvalos forma 

mTlianobis daurRvevlad. liTons wneviT 

amuSaveben rogorc cxel ise civ mdgomareobaSi. 

detalis saWiro formebs aRadgenen misi 

calkeuli ubnis adgilobrivi plastikuri 

deformaciis xarjze, rasac statikuri da 

dinamikuri datvirTviT axdenen. 

daduRebiT detalebis aRdgena emyareba 

SeduRebis nairsaxeobaTa gamoyenebas. yvelaze 
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metad iyeneben flusis Sris qveS atomatur da 

naxevradavtomatur daduRebas damcavi airebis 

garemoSi, vibrorkalur da plazmur-rkalur 

daduRebas. 

moliTonviT detalebis aRdgena 

gulisxmobs gacveTil zedapirze gamdnari 

liTonis dafrqvevas eleqtrorkaluri, airuli, 

maRalsixSiruli da plazmur-rkaluri 

meTodebis gamoyenebiT. 

detalebis zomebis aRdgenis galvanuri 

da qimiuri xerxebi emyareba galvanur an qimiur 

abazanebSi detalebis zedapiris liTonis SriT 

dafarvas. dafarvis galvanuri procesebidan 

detalebis gacveTili zedapirebis aRsadgenad 

farTod iyeneben moqromvas, mofoladebas, xolo 

qimiuri procesebidan – minikelebas. 

antifriqciuli Senadnobebis kvlav-

CamosxmiT detalebis aRdgenas iyeneben srialis 

sakisrebisTvis, romlebSic Casxmulia babiti da 

tyviiani brinjaoebi. igi emyareba detalis 

gacveTil zedapirze centridanuli da 

kokiluri xerxiT gamdnari antifriqciuli 

Senadnobebis kvlavCamosxmas. 
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plastmasebiT detalebis aRdgenis xerxs 

iyeneben uZrav da moZrav CasmebSi zomebis 

aRsadgenad, agreTve bzarebis da rRvevebis 

aRmosafxvrelad. fisebis kompoziciiT da 

plastmasebiT sxvadasxva wesiT faraven detalis 

aRsadgen zedapirebs. fisebs da plastmasebs 

iyeneben iseTi detalebisTvis, romelTa tem-

peratura muSaobis dros ar aRemateba 2500C-s. 

eleqtronaperwkluri damuSavebiT 

detalebis aRdgena emyareba naperwklis 

ganmuxtvis eleqtruli eroziis gamoyenebas. am 

xerxs iyeneben gacveTili detalebis aRsadgenad 

da muSa zedapirebis simtkicis gazrdis mizniT 

maTi cveTamedegobis gasaumjobeseblad. 

meqanikurad dazianebuli detalebis 

aRsadgenad iyeneben zogierT SemTxvevaSi zemoT 

aRniSnul xerxebs – moliTonvas, dawnevas, 

SeduRebas, sinTezuri masalebiT dafarvas da 

rCilvas. ama Tu im xerxis SerCeva 

damokidebulia masalis, konstruqciis da 

detalis defeqtebis xasiaTze. dazianebul 

antikoroziul zedapirebs aRadgenen  

dazianebamde detalis safaris saxeobis 
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gaTvaliswinebiT. am mizniT SeiZleba SeRebvis, 

moliTonvis, sxvadasxva qimiuri da galvanuri 

safaris gaoyeneba. defeqtebis xasiaTis mixedviT 

detalebis aRdgenis klasifikaciia mocemulia  

nax. 1.2. 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.2.  detalebis aRdgenis xerxebis 

klasifikacia 

 

1.7. sawarmoo da teqnologiuri 

procesebi 

Sromis maRali mwarmoeblobis uzrun-

velsayofad detalebis ganwesSi maqsimaluri 

detalebis aRdgenis 
xerxebi 

detalebi bu-

nebrivi cveTiT 

detalebi antiko-
roziuli safaris 

dazianebiT 

meqanikurad dazi-
anebuli deta-

lebi 

dawneva, Sedu-
Reba, rCilva, 

SekeTeba da da-
webeba plas-

tmasebiT, moli-

Tonva. 

meqanikuri damu-
Saveba, dawneva, da-
duReba, moliTonva, 

galvanuri da qimiuri 
dafarva, dafarva 
plastmasebiT, el-

naperwkluri dafena, 
antifriqciuli 

Senadnobebis axliT 

Secvla. 

SeRebva, galvanuri 
dafarva, qimiuri 
damuSaveba, moli-

Tonva. 
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Senaxvadoba procesebis meqanizaciis dros 

gansakuTrebul rols asrulebs avtomobilebis 

da agregatebis daSlis samuSaoebis teq-

nologiuri operaciebis TanmimdevrobaSi. amitom 

amuSaveben daSlis samuSaoebis teqnologiur 

process. avtomobilis an agregatis daSlis teq-

nologiuri procesi ewodeba sawarmoo procesis 

nawils, romelic uSualodaa dakavSirebuli 

avtomobilis an agregatis racionaluri 

TanmimdevrobiT daSlasTan. avtomobilis an 

agregatis daSlis operacia ewodeba 

teqnologiuri procesis damTavrebul nawils, 

romelic sruldeba erTi an ramdenime muSis 

mier calke gamoyofil samuSao adgilze. 

operaciis nawils, romelic sruldeba 

gansazRvruli SeerTebis daSlisas erTi da 

igive iaraRiT ewodeba gadasvla. daSlis 

teqnologiuri procesi ganisazRvreba 

operaciebis TanmimdevrobiT, daSlis xerxiT, 

daniSnuli da SerCeuli mowyobilobiT, 

samarjviT, iaraRiT, muSis TanrigiT, drois 

normis gaangariSebiT. 
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teqnologiuri procesis damuSavebisTvis 

aucilebelia davalagoT Semdegi sawyisi 

monacemebi: 

1. dasaSleli avtomobilis an 

agregatis naxazebi nisi kon-

struqciis srulad warmod-

genisTvis. 

2. yvela im detalis specifikacia, 

romelic Sedis dasaSlel agre-

gatSi. amisTvis saWiroa visar-

gebloT avtomobilis detalebis 

katalogiT. 

3. wliuri sawarmoo programa – 

dasaSleli avtomobilebis da 

agregatebis raodenoba. programaze 

damokidebulia meqanizaciis da 

operaciis Sesrulebis xarisxi. 

4. informacia da mowyobiloba. 

5. avtomobilis da agregatis masa. es 

aucilebelia amwe-satransporto 

saSualebebis SerCevisaTvis. 

dokumentaciis garda sasurvelia gvqondes 

agregatis an meqanizmis nimuSi, romelzedac 
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SeiZleba Sesruldes sacdeli daSla, Tanaxmad 

SerCeuli teqnologiuri procesisa. es aCqarebs 

damuSavebuli teqnologiuri procesis Ses-

rulebas da gvazRvevs SesaZlebeli Sec-

domisgan. damuSavebis teqnologiuri procesi 

formdeba Tanaxmad erTiani teqnologiuri 

dokumentaciis moTxovnisa (etdm). daSlis 

teqnologiuri procesis ZiriTad dokuments 

warmoadgens samarSruto ruka, romelSic 

aRwerilia nakeTobis daSlis teqnologiuri 

procesi da Seicavs daSlis teqnologiuri 

procesis aRweras yvela operaciebiT, aseve 

teqnologiuri TanmimdevrobiT masSi naCvenebia 

monacemebi mowyobilobis, aRWurvilobis, 

masalis, Sromis da sxva normativebis. 

samarSruto rukis forma unda Seesabamebodes 

daSlis teqnologiuri procesis saxelmwifo 

standarts. yvela SemTxvevaSi aucilebelia 

mkacrad da usityvod SevasruloT teq-

nologiuri procesi, e.i. davicvaT 

teqnologiuri disciplina – warmoebis 

seriozuli kanoni. mkacrad Sesrulebuli 

teqnologiuri procesi warmoadgens warmoebis 
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maRal kulturas. zogierTi SeuRlebuli 

detali daSlis prosesSi gaupirovnebulia da 

damokidebulia erTmaneTisagan. mag. gadab-

mulobis karteri damokidebulia Zravis 

cilindrebis blokze, barbacas sakisrebis 

saxuravi Zravis barbacaze, ZiriTadi sakisris 

saxuravi damokidebulia Zravis cilindrebis 

blokis budeze. es dakavSirebulia imasTan, rom 

qarxana-damamzadeblebSi narCeni detalebi 

ganicdian meqanikur damuSavebas awyobil 

mdgomareobaSi da maTi gaupirovnebisas 

SeuRlebis muSaunarianoba irRveva. ar aris 

agreTve rekomendirebuli kbilanis wyvilis 

gaupirovneba, radgan eqspluataciis procesSi 

urTierTmimuSavebulia. mag. Zravis gamana-

wilebeli kbilanebi. detalebs, romlebic ar 

eqvemdebarebian gaupirovnebas daSlis Semdeg 

isev aerTeben WanwikebiT, an mavTuliT. iseT 

detalebze rogoricaa cilindrebis bloki da 

mqnevaras korpusi gansazRvrul adgilas 

artyamen erTi da igive nomers. 

agregatebis detalebad daSla sruldeba 

or stadiad: pirvelad daSlian nawilobriv da 
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Semdeg srulad, es imitom, rom karterSi 

grovdeba zeTis da WuWyis sakmao raodenoba. 

mag. Zravs xsnian karteris qveSs, blokis 

saxuravs, sarqvelebis kolofis saxuravs da 

gamanawilebel kbilanas. gadacemaTa kolofSi 

karteris saxuravs, damatebiTi amZravis gverdiT 

saxuravs, wamyvani xididan resorebs, Tvlebs, 

morgvebs samuxruWo dolebTan erTad, 

naxevarRerZebs, reduqtors. 

agregatebis gaxsnis xarisxi nawilobrivi 

daSlisas damokidebulia konstruqciul 

Taviseburebebze. winaswar daSlili agregatis 

garecxvis da gaucximoebis Semdeg agregatebs 

Slian detalebad. agregatebis daSlis aseTi 

teqnologia, rogorc gamocdileba gviCvenebs 

amaRlebs detalebis garecxvis da gasufTavebis 

xarisxs, uzrunvelyofs samuSao adgilis 

sisufTaves, aumjobesebs iaraRis gamoyenebas, 

muSis samuSao pirobebs da sabolood amaRlebs 

mwarmoeblobas da warmoebis kulturas. 

aucilebelia aRiniSnos, rom avtomobilis 

sruli daSla detalebad da maT ricxvSi 

damoqlonebuli SeerTebebis, kapitalur 
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remontSi warmoadgens aucilebel pirobas, 

detalebis kargi gasufTavebis, misi 

mdgomareobis kontrolis SesaZleblobas, 

Semdgomi remontisTvis. zogierT agregats da 

xelsawyos Slian, ukeTeben defeqtacias da 

axarisxeben saremonto postebze. 

    

1.7. teqnologiuri procesis sqema da 

misi daxasiaTeba 

avtomobilebi da agregatebi, romlebic 

xvdebian kapitalur remontSi gaivlian garegan 

garecxvas, Semdeg aTvaliereben da gan-

sazRvraven avtomobilis remontSi miRebis 

standartiT dadgenili moTxovnebis Sesa-

bamisobas. Garecxvis dros CamouSveben wyals 

gagrilebis sistemidan, karterebidan zeTs, 

avzidan sawvavs. miRebis Semdeg avtomobils 

xsnian satvorTo platformas da daayeneben 

saremonto fondis sawyobSi. Xolo agregatebi, 

romlebic miiRes remontSi igzavnebian 

uSualod saremonto fondis sawyobSi da 

awyoben stelaJebze. 
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satvirTo avtomobilidn moxsnil kabinas 

an msubuqi avtomobilis da avtobusis Zaras 

agregatebis moxsnis Semdeg asufTaveben Zveli 

saRebavis da zeTis  WuWyisgan, ris Semdegac ag- 

zavnian remontis ubanze. Zravas, gadacemaTa 

kolofs, wina da ukana xidebs Slian 

detalebad. Agregatebis winaswari daSla da 

Sualeduri garecxva-gaucximureba amaRlebs 

daSlis samuSaoebis sawarmoo kulturas �  

axels uwyobs mis xarisxian Sesrulebas, 

agreTve detalebis garecxvas da gasufTavebas. 

saWis da TviTmclelis meqanizmi, agreTve 

kardanis lilvi uSualod gadaecema daSlis 

posts sadac daSlian detalebad. 

Defeqtaciis Sedegad detalebi xarisxdeba 

sam jgufad: vargisi, saremonto da uvargisi. 

Vargisi detalebi igzavneba sakompleqto 

ubanze, detalebi, romlebic saWiroeben remonts 

igzavnebian samarSruto sawyobSi. Aq detalebi 

defeqtebis mixedviT SeirCevian partiebad da 

Tanaxmad teqnologiuri marSrutisa igzavnebian 

sawarmoo ubanze saremontod. Garemontebuli 

detalebi igzavnebian sakompleqto ubanze. Uvar- 
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nax. 1.3. avtomobilis kapitaluri remontis teqnologiuri 

procesis sqema 

saTadarigo 
detalebis 
sawyobi

elmowyobil
obis SeRebva 

agregatebis 
nawilobrivi 

daSla

vargisi 
detalebi 

avtomobil
is miReba 

elmowyobil
obis 

garecxva 

avtomobil
is garegani 
garecxva

elmowyobilob
is remonti 

defeqtebis 
aRmofxvra da 
regulireba 

agregatebis 
mimuSaveba da 

gamocda 

agregatebis 
awyoba 

detalebis 
dakompleqteba 
da sazeinklo 

morgeba 

detalebis 
remonti 

aRsadgeni 
detalebi 

detalebis 
kontroli da 
daxarisxeba

agregatebis 
detalebad 

daSla 

nawilobrivad 
daSlili 

agregatebis 
garecxva 

avtomobilis 
nawilobrivi 

daSla 

saremonto 
fondis 
sawyobi

agregatebis 
SeRebva 

avtomobilis awyoba 

Tvlebis 
remonti 

CarCos SeRebva 

Tvlebis 
garecxva-

gasufTaveba 

CarCos remonti kabinis, 
platformis 

an Zaris 
SeRebva 

avtomobilis 
daSla 

agregatebad

kabinis, 
platformis 

an Zaris 
saremonto 

nawilobrivad 
daSlili avto-

mobilis garecxva

kabinis, 
platformis an 

Zaris 
garecxva-

gasufTaveba 

avtomobilis SeRebva

defeqtebis aRmofxvra 
da regulireba 

avtomobilis gamocda 

Tvlebis 
SeRebva 

uvargisi 
detalebi 

jarTis 
sawyobi 

detalebis 
garecxva 

mza produqciis sawyobi 
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gisi detalebi gadaaqvT jarTis sawyobSi. 

uvargisi detalebis nacvlad SemoaqvT axali 

detalebi sakompleqto ubanze. am sami tipis 

detalebidan (vargisi, garemontebuli da axali) 

irCeven SesauRlebel detalebs zomebis da 

wonis mixedviT, xolo Tu saWiroebs morgebas 

Cautaredeba morgebis samuSaoebi. SerCeuli, 

dakompleqtebuli da morgebuli detalebi 

igzavnebian amwyob ubanze. awyobil agregatebs 

gamocdian, SeRebaven da gadaagzavnian 

avtomobilis amwyob ubanze an mza produqciis 

sawyobSi. 

avtomobilis CarCos recxaven, asufTaveben 

da agzavnian saremontod. garemontebuli da 

SeRebili CarCo igzavneba avtomobilis amwyob 

ubanze iq sadac igzavneba kabina, agregatebi, 

frTaasxmuloba, radiatori da sxva. awyobil 

avtomobils akontroleben cdian stendze da 

garbeniT, aRmofxvrian defeqtebs, romelic 

SeiZleba aRmoCenil iqnes gamocdis dros da 

aregulireben. satvirTo avtomobils dauyeneben 

platformas. awyobil, gamocdil da 

daregulirebul avtomobils saWiroebis 
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SemTxvevaSi SeRebaven da abareben mza 

produqciis sawyobSi, saidanac Semdeg miaqvs 

damkveTs.  

saremonto fondis sawyobidan avtomobili 

gadahyavT winaswari daSlis postze, sadac mas 

xsnian kabinas, frTaasxmulobas, sawvavis avzs, 

Tvlebs da eleqtromowyobilobis xelsawyoebs. 

msubuqi avtomobilidan xsnian agreTve Zaris 

Siga pirnakeTobas, kapots, sabargulis saxuravs 

da karebebs. nawilobrivad daSlil avtomobils 

Tbili wyliT recxaven specialur kameraSi da 

gamoorTqlaven agregatebis karterebs. 

sawarmoo procesis aseTi organizaciis 

dros mcirdeba platformis transportirebis 

gza da uzrunvelyofilia avtomobilis Sasis 

ufro xarisxiani garecxva imis Sedegad, rom 

wyali ufro advilad aRwevs agregatebTan da 

amsubuqebs pirobebs daSlis Semdegi samuSa-

oebisTvis.  
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Tavi II 

2. avtomobilis remontis teqnologiis 

safuZvlebi 

2.1. remontis terminebi 

 ganvixiloT is terminebi romlebic 

gvxvdeba avtomobilis detalebis aRdgenis an 

damzadebis dros. 

 teqnologiuri operacia _ aris 

teqnologiuri procesis damTavrebuli nawili, 

sruldeba erT samuSao adgilze. samuSao 

adgili aris saamqros sawarmoo farTobis 

nawili, romelzec ganlagebulia samuSaos erTi 

an ramdenime Semsrulebeli da maT mier 

mosamsaxurebeli teqnologiuri erTeuli an 

konveieris nawili, agreTve aRWurviloba da 

warmoebis sagnebi. 

 dayeneba _ aris teqnologiuri operaciis 

nawili, romelic sruldeba dasamuSavebeli 

namzadis an asawyobi erTeulis Camagrebis 

Seucvlelad. 

 teqnologiuri gadasvla _ aris 

teqnologiuri operaciis damTavrebuli nawili, 
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romelic xasiaTdeba gamoyenebuli iaraRebis da 

damuSavebis an awyobis dros warmoqmnili 

zedapirebis mudmivobiT. 

 damxmare gadasvla _ aris teqnologiuri 

operaciis damTavrebuli nawili, romelic 

Sedgeba adamianis da danadgaris moqmedebisagan, 

ris Sedegad ar icvleba namzadis forma, zomebi 

da zedapiris sisufTave, magram aucilebelia 

teqnologiuri gadasvlis Sesasruleblad 

magaliTad namzadis dayeneba, iaraRis Secvla. 

 muSa svla _ aris teqnologiuri 

gadasvlis damTavrebuli nawili, romelic 

Sedgeba namzadis mimarT iaraRis erTjeradi 

gadaadgilebiT, romlis Sedegad icvleba 

namzadis forma, zoma, zedapiris sisufTave an 

Tviseba. 

 damxmare svla _ aris teqnologiuri 

gadasvlis damTavrebuli nawili, romelic 

Sedgeba namzadis mimarT iaraRis erTjeradi 

gadaadgilebiT, romlis Sedegad ar icvleba 

namzadis forma, zoma, zedapiris sisufTave an 

Tviseba, magram aucilebelia muSa svlis 

Sesasruleblad. 
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 pozicia _ aris operaciis garkveuli 

nawilis Sesasruleblad saWiro iaraRis an 

mowyobilobis uZravi nawilis mimarT 

dasamuSavebeli namzadis an asawyobi erTeulis 

samarjvTan erTad fiqsirebuli mdgomareoba 

Camagrebis Seucvlelad. 

 erTeuli teqnologiuri procesi _ aris 

erTi dasaxelebis tip-zomis da Sesrulebis 

nakeTi, warmoebis tipisagan damoukideblad. 

 tipiuri teqnologiuri procesi _ 

xasiaTdeba teqnologiuri operaciebisa da 

gadasvlebis Semadgenlobis msgavsebiT da 

Tanmim-devrobiT erTnairi konstruqciuli da 

niSanTvisebis nakeTobis jgufisaTvis. 

 samarSruto teqnologiuri procesi _ 

sruldeba dokumentaciiT, romelSic operaciis 

Semcveloba aRwerilia gadasvlebisa da 

damuSavebis reJimebis Cvenebis gareSe. 

 saoperacio teqnologiuri procesi _ 

sruldeba dokumentaciiT, romelSic operaciis 

Semcveloba aRwerilia gadasvlebisa da 

damuSavebis reJimebis CvenebiT. 
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 samarSruto-saoperacio teqnologiuri 

procesi _ sruldeba dokumentaciiT, romelSic 

calkeuli operaciis Semcveloba aRwerilia 

gadasvlebisa da damuSavebis reJimebis Cvenebis 

gareSe. 

 detalebis aRdgena SeiZleba warimarTos 

teqnologiuri procesiT TiToeul defeqtze _ 

sadefeqto teqnologia, gansazRvruli Sexamebis 

detalebis kompleqsze, romelic warmoiqmneba 

mocemuli dasaxelebis detalebze _ 

samarSruto teqnologia da tipiuri 

teqnologiuri procesis Sesabamisi 

gansazRvruli klasis erTi tipis detalebis 

jgufze _ jgufuri an samarSruto jgufuri 

teqnologia.  

      

2.2. avtomobilis saremontod miRebis 

pirobebi 

 avtomobilis kapitalur remontSi Caba-

rebis teqnikuri pirobebi unda Seesabamebodes 

saxelmwifo standartis da saremontod miRebis 

instruqciis moTxovnebs. damkveTi, avtomobils 
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abarebs remontSi maSin, rodesac mas aqvs 

saTanado garbena da miRweulia zRvrul 

mdgomareobas, aqvs avariuli dazianeba, 

romelic SeiZleba gamoswordes kapitalurad 

saremonto sawarmoSi. amisaTvis unda 

arsebobdes Sesabamisi aqti Sedgenili 

avtosatransporto sawarmos komisiis mier, 

sadac mocemulia avtomobilis garbena da misi 

teqnikuri mdgomareoba. 

 kapitalur remontSi gagzavnili 

avtomobili an agregati unda iyos 

dakompleqtebuli da hqondes is uwesivrobebi, 

romlebic SeiZleba warmoiqmnas detalebis 

Sesabamisi cveTis Sedegad. teqnikuri 

mdgomareobis gansazRvrisaTvis aucilebelia 

visargebloT diagnostikis saSualebebiT. yvela 

detali da mowyobiloba damagrebuli unda iyos 

avtomobilze Sesabamisi konstruqciiT. 

TiToeul avtomobils Tan unda axldes Semdegi 

sabuTebi: formuliari sadac naCvenebi iqneba 

garbena eqspluataciis dawyebidan kapitalur 

remontamde, cnoba kapitaluri remontis 

aucileblobaze da pasporti. 
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 miRebis procesi Sedgeba Semdegi 

stadiebisagan: winswari teqnikuri daTvaliereba 

da gamovlenili kompleqsuroba, garegani 

garecxva da saboloo teqnikuri daTvaliereba. 

 saremontod miRebul avtomobilebs 

recxaven Tbili wyliT (35-400C), narecxi wyali 

midis gamfiltrav ZabrSi. garecxva xdeba 

gamrecx manqanebSi, romelTa modeli da 

gabaritebi unda Seesabamebodes gasarecxi 

avtomobilis gabaritebs. 

 avtomobilis garecxvis win Zravas, 

gadacemaTa kolofis, ukana xidis da saWis 

meqanizmis karterebidan CamouSveben zeTs da 

gamorecxaven gadaxurebuli orTqliT. 

garecxvas didi mniSvdeloba aqvs 

Sromisnayofierebis amaRlebis, warmoebis 

kulturis da sisufTavisaTvis. 

 

2.3. avtomobilis daSla. daSlis 

samuSaoebis meqanizacia 

 daSlis samuSaoebs metad didi 

mniSvneloba aqvs avtosaremonto warmoebis 
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saerTo kompleqsSi da Seadgens avtomobilis 

kapitaluri remontis mTliani samuSaoebis 10%-

s. 

 avtomobilis daSlis Semdeg SegviZlia 

kvlav gamoviyenoT detalebis 70%. am detalebis 

mdgomareobaze didad aris damokidebuli 

avtomobilis an agregatis kapitaluri remontis 

xarisxi da TviTRirebuleba. 

 avtomobilis daSla agregatebad, agre-

gatebis kvanZebad da detalebad SeiZleba 

Cixuri an nakaduri xerxiT. daSlis Tan-

mimdevrobas teqnologiuri procesi gansaz-

Rvravs. daSlis samuSaoebis organizaciis 

yvelaze racionaluri formaa nakaduri xerxi, 

romlis drosac iqmneba procesebis meqanizaciis 

xelsayreli pirobebi, umjobesdeba daSlis 

xarisxi, izrdeba Sromisnayofiereba da 

mcirdeba remontis TviTRirebuleba. 

 daSlis nakaduri xerxis gamoyenebis dros 

mowyobiloba da samuSao postebi Tan-

mimdevruladaa ganlagebuli, rac teq-

nologiuri procesebis Sesrulebis mimdevrobas 

Seesabameba. daSlis aseTi organizaciis 
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pirobebSi yvela samuSao posti Tanabrad da 

mudmivad aris datvirTuli, amasTan muSebis 

specializaciac ufro gamokveTilia, rac am 

samuSaoebis Sesrulebis efeqturobas da 

mwarmoeblobis amaRlebis SesaZleblobas 

iZleva.rogorc aRvniSneT avtomobilis 

remontis daSlis samuSaoebi Sromatevadia, ris 

gamoc am samuSaoTa kompleqsuri meqanizaciis 

sakiTxi erT-erTi ZiriTadi amocanaa 

avtosaremonto sawarmos saqmianobaSi. 

 detalebad kvanZebis daSla xdeba 

specialur stend-samarjvebze, romlis magaliTs 

warmoadgens nax. 2.1. warmodgenili wina da ukana 

xidebis dolebiani morgvebis dasaSleli 

stendi.  

ukanasknel xans specializirebuli sawar-

moebis praqtikaSi saavtotraqtoro Zravebis 

dizelis sawvavis aparaturis detalebis 

damzadebis da remontisaTvis gamoiyeneba axali 

teqnologiuri procesi _ kvanZebis da 

detalebis ultrabgeriTi daSla. am detalebis 

tradiciuli meTodiT daSlis dros SeiZleba
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nax. 2.1. avtomobilis wina daukana xidebis dolebiani 

morgvebis dasaSleli stendi. 1. tumbo; 2. morgvis 

dasamagrebeli meqanizmi; 3.ZalurTaviani Spindeli; 

4.eleqtroZrava; 5. magida; 6. magidis amwe meqanizmi. 

sakontaqto zedapirebis dazianeba. ultra-

bgeriTi daSlis procesi gamoixateba imiT, rom 

dasaSleli wyvilis erT an meore detals 

mieniWeba ultrabgeriTi sixSiris meqanikuri 

rxevebi. ultrabgeriTi rxevebis gadacemis 

pirobebisagan damokidebulebiT arsebobs 

dasaSleli SeerTebis detalebad daSlis ori 

meTodi: impulsuri da uwyveti. ultrabgeriTi 

rxevebis gamomsxivari mocemulia nax. 2.2. 
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nax. 2.2. SeerTebis tipis ,,lilvi-milisa” daSlis 

ultrabgeriTi meTodis sqema. 1. ultrabgeriTi rxevebis 

gamomsxivari; 2. dasaSleli SeerTeba; 3. sayrdeni; 4. 

zambara 

 

 

2.4. detalebis garecxva da gaucximureba 

agregatebze WuWyisa da zeTis fenis 

arseboba aZnelebs kvanZebad da detalebad maT 

daSlas da detalebis defeqtoskopias. 

detalebis uxarisxo gasufTaveba cudad 

moqmedebs agreTve sawarmoo kulturaze, 
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aqveiTebs detalebis aRdgenis xarisxs da 

muSebis Sromisnayofierebas. amitom detalebi 

maT daxarisxebamde unda gasufTavdes da 

gaucximovndes. 

 gaucximovnebis ZiriTadi saSualebaa 

maRali temperaturis (60-800C) sarecxi xsnari, 

romelic didi wneviT (4-5kg/sm2) moqmedebs 

cximgasaclel detalze. garecxvis yvela 

procesebisaTvis Tanamedrove sarecx xsnarad 

gamoiyeneba sinTetikuri sarecxi saSualeba 

(sss), romelic SeiZleba iyos sayari, 

higroskopiuli TeTri an Ria yviTeli feris 

fxvnili. es saSualebebia labomid-101, labomid-

102 da MC-6 gamoiyeneba Wavluri gamrecxi 

manqanisTvis, labomid-203 da MC-8 CasayvinTi 

manqanisTvis. preparati temp-100 da temp-100d 

ufro efeqturia vidre labomidi da MC. 

sinTetikuri sarecxi saSualebis masiuri wili 

saerTo daniSnulebis SemadgenlobaSi warmod-

genilia cxr. 2.1. saxiT. 

remontis praqtikaSi farTod gamoiyeneba 

Cixuri CayvinTvissarecxi manqana, romelsac 
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amzadeben rotoruli saxiT, rxeviTi 

platformiT da abazaniT. gamrecxi manqanis 

sqema mocemulia nax. 2.3. 

cxrili 2.1. 

sss Semadgenlobis saerTo daniSnulebis 

masiuri wili %-Si 

labomid MC tempi gamrecxi saSuale-

bebis kom-ponentebi 101 203 6 8 15 16 100 

kalcinirebuli soda 50 50 40 38 
44-

42 
40 40,5 

trinatrifosfati _ _ _ _ _ _ 2 

natriumis 

tripolifosfati 
30 30 25 25 22 26 15 

natriumis 

liTonsilikati 
16,5 10 29 29 28 28 20 

karbomidi _ _ _ _ _ _ 2,5 

sintanol DC-10 3,5 8 6 _ _ _ 1,5 

sintamid-S _ _ _ 8 _ _ _ 

alkalsulfati _ 2 _ _ _ _ _ 

oqsifos-Б _ _ _ _ 6-8 _ _ 

sintamid-S10 _ _ _ _ _ 4 _ 

oqsifos-КD-6 _ _ _ _ _ _ 0,5 
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nax. 2.3.  rotoruli tipis sarecxi manqanis sqema 

1. Tbogadamcemi; 2. detalebis konteineri; 3. rotori;   

4. xsnaris abazana; 5. zeTis sakrebi; 6. xraxniani 

konveieri; 7. WuWysakrebi. 

 

 

2.5. garecxvis procesebis intensifikaciis 

xerxebi  

 gamrecx manqanaSi garecxili detalebi 

yovelTvis saWiro sisufTaviT ar miiReba. 

sarecxi xsnaris damrtymeli Wavlis moqmedebiT 

WuWyi scildeba mxolod detalis zedapirs, 

maTi Sida zedapirebi, zeTsatari arxebi da 
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Rrmulebi ki gausufTavebeli darCeba. 

ukanasknel wlebSi avtosaremonto sawarmoebSi 

farTo gamoyeneba hpova detalebis gasufTavebam 

ultrabgeris gamoyenebiT. am xerxs 

gansakuTrebiT farTod iyeneben mcire zomisa 

da rTuli konfiguraciis detalebis 

gasarecxad. misi gamoyenebiT SeiZleba uaRresad 

sufTa zedapirebis miReba da Sromis procesebis 

meqanizaciis miRweva. ultrabgeriTi rxevis 

gamoyenebiT izrdeba detalis garecxvis xarisxi 

da mcirdeba (50%-iT) gasufTavebis Rirebuleba, 

amasTan rCeba 10-jer naklebi WuWyis narCeni, 

vidre Cveulebrivi garecxvis dros. 

ultrabgeriTi garecxvis abazanaSi detalebis 

gasufTavebis da gaucximovnebis xangrZlivoba 

(1-5wT) damokidebulia detalis zomebze, 

formaze da gaWuWyianebis xarisxze. Ult-

rabgeriTi garecxvis Semdeg detali cxel 

wyalSi unda gairecxos.     ultrabgeriTi ga-

sufTavebis dros daWuWyianebuli detali 

Tavsdeba xsariT savse abazanaSi. ultrabgeriTi 

mowyobiloba Sedgeba ori ZiriTadi nawi-
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lisagan: eleqtruli da ultrabgeriTi. 

eleqtruli nawilis daniSnulebaa Seqmnas

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.4.  ultrabgeriTi danadgari 

1. ultrabgeriTi rxevebis wyaro (gardamqmneli);  

2. gamomsxivari; 3. kaseta detalebiT; 4. abazana; 

5. teqnologiuri siTxe. 

eleqtruli rxevebi. ultrabgeriTi nawili 

Sesdgeba Semdegi kvanZebisagan: gamomsxivari an 

muSa nawili, eleqtruli rxevebis drekdobaSi 

gardamqmneli sistema, romelic emsaxureba 

drekadi rxevebis transformacias da gadacemas. 

 g 

a   b
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gamoyenebuli danadgari moqmedebs rxeviTi 

Reros sistemiT. ultrabgeriTi danadgari 

mocemulia nax. 2.4. 

 

 

2.6. detalebis defeqtoskopia 

(kontroli da daxarisxeba) 

2.6.1. detalebis defeqtebis klasifikacia 

 avtosaremonto sawarmos erT-erTi Ziri-

Tadi amocanaa eqspluataciaSi xangrZlivad 

yofnis Semdeg detalebis mdgomareobis 

gansazRvra. es amocana sruldeba detalebis 

defeqtoskopiis Sedegad. defeqtoskopiis 

mizania gamoavlinos vargisi, uvargisi da 

saremonto detalebi imis da mixedviT, Tu 

rogori dazianeba aqvs detals. 

defeqtoskopiisas SeiZleba gamoyenebul iqnes 

Semdegi meTodebi da saSualebebi: hidravlikuri 

gamocda gamWoli bzarebisTvis, xolo 

magnituri, luminescenciuri, feradi da 

ultrabgeruli, faruli defeqtebis 
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aRmosaCenad. bzaris aRmoCena SesaZlebelia 

agreTve navTis saSualebiT. 

 

2.6.2. defeqtebis gamovlenis xerxebi 

 detalebis defeqtoskopia, romelic 

mimdinareobs daxarisxeba-kontrolis ganyofi-

lebaSi, iwyeba detalebis zedapirebis gare 

daTvalierebiT. gare daTvalierebiT adgenen 

detalze naTlad gamokveTil bzarebs, nakawrebs 

Cawyvetil kuTxvilebs da sxva. am daT-

valierebis dros farTod gamoiyeneba 

gamadidebeli mina. amis Semdeg vlindeba 

faruli defeqtebi _ gare da Sida bzarebi. 

gamWoli bzarebis gamovlena xdeba specialur 

danadgarze hidravlikuri gamocdiT. 

 didi yuradReba eqceva detalebis faruli 

defeqtebis gamovlenas, ramdenadac aseTi 

defeqtebi SeiZleba gaxdes avtomobilis 

muSaobis xangamZleobis da saimedoobis 

Semcirebis mizezi. gansakuTrebuli mniSvneloba 

aqvs iseTi detalebis (muxla lilvi, barbaca, 

sarqveli da sxva) faruli defeqtebis 



 63

aRmoCenas, romelTa gatexvis mizeziT SeiZleba 

mwyobridan gamovides mTeli agregati. 

 avtosaremonto sawarmoebSi detalebis 

faruli defeqtebis gamosavlenad metad 

gavrcelebulia magnituri defeqtoskopia, rac 

ZiriTadad sruldeba magnituri fxvniliT da 

suspenziiT. es meTodi sakmaod maRal-

mwaroebluria da gvaZlevs SesaZleblobas 

aRmovaCinoT sxvadasxva formis da zomis 

faruli bzarebi. magnitur defeqtoskopias 

mimarTaven foladis da Tujis detalebze 

defeqtebis aRmoCenisTvis. magnituri defeq-

toskopiis arsi SemdegSi mdgomareobs: 

Sesamowmebel detals amagniteben didi Zalis 

mudmivi an cvladi deniT da zedapirze 

moabneven magnitur fxvnils (Fe3O4). bzarebis 

gaswvriv warmoiqmneba magnituri polaroba da 

magnituri fxvnili bzarebis gaswvriv 

urTierTsawinaaRmdego mimarTulebiT ifanteba, 

riTac aRiniSneba bzaris sidide da forma. 

Fxvnili detalze SeiZleba moibnes mSral 

mdgomareobaSi an suspenziis saxiT. ufro 

xSirad detals suspenziiT faraven. 
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 suspenziis gamoyenebiT defeqtoskopiis 

arsi SemdegSi mdgomareobs: Zlierad 

damagnitebul detals CauSveben suspenziian 

abazanaSi da ayovneben 2-3 wuTs. zogjer 

suspenzias moasxureben detalze, Tu detalis 

zedapirze aris bzari, maSin magnitis sxvadasxva 

polusianobis da sahaero RreCos arsebobis 

gamo magnituri velis Zalxazebi miiRebs bzaris 

formas. 

 magnituri suspenzia mzaddeba navTis an 

transformatoris zeTisagan, romelsac umateben 

rkinis Jangis fxvnils. suspenziaSi fxvnilis da 

siTxis Semadgenloba aris 1:30 – 1:50 fardobiT. 

am suspenziis Secvla SeiZleba ufro iafi 

siTxiT, romlis Semadgenlobaa: umaRlesi 

xarisxis sameurneo saponi – 20g/l, kalciumis 

soda – 2g/l, natriumis nitrati – 3g/l da 

rkinis Jangis fxvnili 20g/l. defeqtebis 

gamosavlenad saWiroa, rom magnituri Zalxazebi 

iyos mimarTuli bzaris perpendikularulad, 

winaaRmdeg SemTxvevaSi Zalxazebi SeiZleba 

umniSvnelod gaifantos da defeqti Zneli 

aRmosaCeni gaxdes, es im SemTxvevaSi, roca 
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bzari daxrilia da kuTxe bzars da magnituri 

nakadis mimarTulebas Soris 200-ze naklebia. 

amitom sxvadasxva mimarTulebis bzarebis 

(grZivi, ganivi an simetriis RerZidan raRac 

kuTxiT gadaxrili) gamovlinebisTvis miRebulia 

damagnitebis sxvadasxva xerxi. 

 ganivi mimarTulebis bzarebis gamo-

savlenad axdenen detalis grZiv damagnitebas, 

xolo grZivi da kuTxiT ganlagebuli 

bzarebisTvis – cirkularul damagnitebas. 

garda amisa misaRebia kombinirebuli (orive 

erTad) damagniteba, romelic qmnis xraxnul 

magnitur vels da nebismieri mimarTulebis 

bzarebis aRmoCenis SesaZleblobas iZleva. 

grZivi damagniteba sruldeba eleqtrul velSi 

eleqrtomagnitiT an solenoidiT. aseT 

damagnitebas polusuri damagniteba ewodeba. 

cirkularuli meTodi ufro srulyofilia da 

igi miRebulia rTuli konfiguraciis 

detalebis (mag. muxla lilvis) bzarebis 

gamosavlenad. cirkularuli damagnitebis dros 

saWiro denis sidides gansazRvraven Semdegi 

tolobiT: 
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  I=(6÷8)D 

sadac I aris denis Zalis sidide, a; 

  D – detalis diametri,mm. 

 grZivi damagnitebis dros magnituri 

velis daZabuloba 1,5-jer meti unda iyos, vidre 

cirkularuli damagnitebis dros. 

 kombinirebuli xerxis gamoyenebis dros 

detali magnitdeba solenoidiT da cvladi 

denis cirkularuli veliT. detalebis 

damagniteba xdeba magnitur defeqtoskopebze, 

romlebic erTmaneTisgan gansxvavdebian 

damagnitebis xerxiT. 

 navTis meTodiT Semowmeba mdgomareobs 

SemdegSi: detalis Sesamowmebel zedapirs 

asveleben navTiT, ayovneben 1-2 wuTs, Semdeg 

amSraleben da faraven carciT. navTi, romelmac 

SeaRwia bzarSi gamodis carciT dafarul 

zedapirze da mkafiod gamosaxavs bzaris 

sazRvrebs. meTodi Zalian martivia da ar 

moiTxovs specialur mowyobilobebs, ris gamoc 

farTod gamoiyeneba gansakuTrebiT CarCos 

Semowmebis dros. am meTodis nakli aris is, rom 
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mas ar SeuZlia gamoavlinos 0,03-0,05mm siganis 

bzari.  

 magnituri defeqtoskopebiT SegviZlia 

visargebloT mxolod Termomagnituri 

masalebis, foladi da Tujis detalebis 

sakontrolod. aramagnituri masalis detalebis 

sakontrolod es meTodi ar gamodgeba. 

aramagnituri Senadnobebis da plastmasebis 

detalebis zedapiruli defeqtebis 

gamosavlenad sargebloben luminescenciuri 

meTodiT, romelic damyarebulia siTxeTa 

naTebis Tvisebebze, maTze ultraiisferi 

sxivebis dasxivebis dros. 

 luminescenciuri meTodiT detalis 

Semowmebis dros mas CauSveben fluoscirebuli 

siTxiT savse abazanaSi da Sig ayovneben 10-15 

wuTs,an siTxes wausvamen funjiT detalis 

zedapirze. fluoscirebuli siTxe amJRavnebs 

detalebis bzarebSi SeRwevis karg unars. Amis 

Semdeg detals recxaven 2 atmosfero wnevis 

civi wylis WavliT da aSroben cxeli haeriT, 

ris Semdegac fluoscirebuli siTxe gamodis 

detalis bzaridan da iSleba mis kideebze. 
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bzarebis ukeT gamosavlenad gamSral detals 

amoavleben mSral fxvnilSi (SiO2), romelic 

fluoscirebul siTxes ukeT gamoiwovs 

bzarebidan. 

 detalze gafiltruli ultraiisferi 

sinaTlis dasxivebiT SegviZlia gamovavlinoT 

bzarebi, romlebic dRis sinaTlisagan 

izolirebul kameraSi iwyeben mkafio lurj-

yviTel naTebas.  

 

2.7. detalebis aRdgenis xerxebi 

avtomobilis eqspluataciis procesSi 

araTanabrad cvdeba misi detalebi, rac 

gamowveulia imiT, rom calkeul detalebs 

sxvadaxsva cveTamedegobis zedapiri aqvT da 

sxvadaxsva pirobebSi uxdebaT muSaoba. 

avtomobilis kapitaluri remontis dros 

detalebis 70%-mde vargisia xelaxla 

gamosayeneblad. am detalebis nawili aRdgenas 

ar saWiroebs, nawili ki moiTxovs Sromis da 

masalebis umniSvnelo danaxarjebs. detalebis 

aRdgenis Sromatebadoba mTeli avtomobilis 
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remontis Sromatevadobis 40%-ze mets Seadgens. 

detalis konstruqciis da misi cveTis an 

dazianebis donis mixedviT danaxarjebi mis 

aRgdenaze axali detalis Rirebulebis 30%-s 

ar aRemateba. amasTan, rac ufro rTuli da 

Zviria detali, miT ufro naklebia misi 

aRdgenis SedarebiTi Rirebuleba. avto-

saremonto sawarmoebs aqvT iseTi teqnikuri 

SesaZleblobani, romelTa meSveobiTac SeiZleba 

detalis ara marto zomebis aRdgena, aramed 

zog SemTxvevaSi misi xarisxis gaumjobesebac. 

detalebis aRdgenis Sromatevadoba damo-

kidebulia avtosaremonto sawarmos sim-

Zlavreze, mag. detalis aRdgenis Sromatevadoba 

sawarmosi, romelmac weliwadSi 500 avtomobili 

unda gaaremontos 2-jer metia, vidre im 

sawarmoSi, romlis programaa 10000 avtomobilis 

garemonteba. amrigad aRsadgeni detalebis 

nomenklaturis da raodenobis gafarToeba da 

saremonto sawarmos simZlavris gadideba xels 

uwyobs avtomobilis remontis TviTRirebulebis 

Semcirebas, saTadarigo nawilebis da masalebis 

ekonomias. 
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avtomobilis detalebis defeqtebi iyofa 

ZiriTadad sam jgufad: bunebrivi cveTis 

Sedegad warmoqmnili defeqtebi, meqanikuri 

dazianebis da antikoroziuli safaris 

dazianebis Sedegad warmoqmnili defeqtebi. 

bunebrivi cveTis Sedegad icvleba detalebis 

muSa zedapiris zomebi da geometriuli 

formebi, irRveva Casmebi SeuRlebebSi; 

meqanikuri dazianebani detalebSi Tavs iCens 

narCeni deformaciis, bzarebis, Camonatexebis, 

amonafxvenebis da Canamtvrevebis saxiT. 

aRsadgen detalebs Soris SedarebiT mcire 

raodenobiTaa iseTi detalebi, romelTac 

(galvanuri da qimiuri) antikoroziuli safaris 

an saRebavis dazianeba aqvT. detalebis aRdgenis 

teqnologiis ZiriTadi amocanaa eqspluataciis 

dros darRveuli Casmebis, meqanikuri simtkicis, 

cveTamedegobis da antikoroziuli medegobis 

aRdgena. 

SeuRlebuli detalebis Casmebis aRdgena 

SeiZleba ori gziT: Tavdapirveli zomebis 

axliT SecvliT, winaswar dadgenil saremonto 

zomebamde da detalis Tavdapirveli zomebis 
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mTlianad aRdgeniT. pirvel SemTxvevaSi 

gacveTili zedapirebis aRsadgenad iyeneben 

Semdeg xerxebs: detalebis aRdgena seremonto 

zomebiT da damatebiTi saremonto detalebiT. 

saremonto zomebi winaswar dawesebuli zomebia, 

romelTa mixedviTac muSavdeba detalebis 

Sesabamisi zedapirebi. damatebiTi saremonto 

detalebis gamoyenebiT detalebis aRdgenis 

xerxi emyareba datalebis gacveTili zedapiris 

an detalis nawilis Secvlas winaswar 

damzadebuli saremonto detalebiT. Tav-

dapirveli zomebis mTliani aRdgena SesaZ-

lebelia dawneviT, galvanuri an qimiuri 

dafarviT, daduRebiT, moliTonebiT da sxva.  

 

 

 

2.7.1. detalebis aRdgena dawneviT 

avtomobilis detalebis dawneviT aRdgena 

emyareba detalebis masalebis plastikuri 

Tvisebebis gamoyenebas. aRdgenis es xerxi 

ekonomiuria, uzrunvelyofs detalebis 



 72

detalebis aRdgenis maRal xarisxs da SeiZleba 

gamoviyenoT sam SemTxvevaSi: deformirebuli 

detalebis formis, gacveTili zedapirebis 

zomis da detalis liTonis zogierTi Tvisebis 

(civWedviT) aRsadgenad. liTonis plastikuri 

deformaciis procesze did gavlenas axdens 

detalis liTonis qimiuri Semadgenloba, 

struqturis erTgvarovneba da marcvlebis 

zomebi. 

wneviT damuSavebis dros (sworeba, Wedva, 

glinva da sxva) liTonis civ an cxel detalze 

gareSe Zalis moqmedebiT icvleba detalis ara 

marto forma, aramed liTonis struqtura da 

Tvisebebi. detalis moculobaSi es cvlileba 

araTanabaria – zogi marcvali ganicdis met, 

zogi ki nakleb deformacias. am dros 

marcvalTa daqucmaceba xdeba da msxvil-

marcvlovani struqtura wvrilmarcvlovnad 

gardaiqmneba da liTonSi damatebiTi Zabvebi 

Cndeba. yvela amis Sedegad izrdeba liTonis 

sisale da simtkice, mcirdeba plastikuroba da 

liTonis Semdgomi deformaciisTvis saWiro 
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xdeba meti Zalis daxarjva. amitom detalebs 

sworebis Semdeg saWiroa Cautardes moSveba.  

 

 

2.7.2. detalebis aRdgena SeduRebiT 

da daduRebiT 

SeduReba aris procesi, romlis drosac 

miiReba liTonis nakeTobaTa dauSleli 

SeerTeba adgilobrivi SeduRebiT. daduReba ki 

aris SeduRebis nairsaxeoba, romlis drosac 

gamdnari liToniT daifareba detali misi 

zomebis winaswari aRdgenisTvis. SeduRebis ori 

xerxi arsebobs, xeliT (airiT da 

eleqtrorkaluri) da meqanizebuli (naxevrad 

avtomaturi da avtomaturi flusis Sris qveS; 

damcavi airebis garemoSi, wylis orTqlis 

garemoSi, vibro-rkaluri da plazmur-rkaluri). 

SeduRebis nebismieri saxis gamoyenebis 

dros warmoiqmneba liTonis gamdnari abazana, 

romelic garemoculia ZiriTadad civi 

liToniT. gamdnari liTonis gacivebis dros 

xdeba misi rekristalizacia da gadakristaleba. 
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ZiriTadi liTonis da gamdnari liTonis 

abazanis sazRvarze warmoiqmneba Termuli 

gavlenis zona. am zonaSi momxdari cvlilebani 

arsebiT gavlenas axdens SeduRebis xarisxze. 

amitom SeduRebis xarisxis Sesafaseblad 

saWiroa mxedvelobaSi miviRoT, ara marto 

daduRebuli liTonis mdgomareoba, aramed 

Termuli gavlenis zonis mdgomareobac. 

Termuli gavlenis zonis siRrme damokidebulia 

SeduRebis saxeobasa da reJimze. SesaduRebeli 

liTonis qimiur Semad-genlobaze, detalis 

sawyis temperaturas da garemomcveli haeris 

temperaturaze.   

airiT Sedurebis dros Termuli gavlenis 

zona metia, vidre eleqtro SeduRebis dros. 

rac ufro metia SeduRebis denis Zala, an airis 

sanTuris simZlavre, miT metia Termuli 

gavlenis zonis siRrme. SeduRebis optimaluri 

reJimis SerCeviT SesaZlebeli xdeba am zonis 

siRrmis mniSvnelovani Semcireba SeduRebis 

dros. radgan detali araTanabrad xurdeba da 

civdeba, warmoiqmneba Siga Termuli Zabvebi, 
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romlebic xels uwyoben narCeni deformaciis 

da zogjer bzarebis warmoqmnas. 

SeduRebis dros liTonis abazanaze 

moqmedebs Semxebi haeri, romelic Seicavs azots 

da wyalbads. am airebTan liTonis SeerTebiT 

warmoiqmneba arasasurveli qimiuri SenaerTi 

rkinis furCis (FeO) da rkinis Jangis (Fe2O3) 

saxiT. SeduRebis xarisxi didad aris 

damokidebuli imaze, Tu ramdenad 

izolirebulia SeduRebis abazana Semxebi 

haerisgan. 

airiT SeduReba (daduReba) damyarebulia 

Jangbadis alSi sawvavi airis (acetileni, 

bunebrivi airebi, benzinis, wyalbadis, benzolis 

orTqli) wviT gamoyofili siTbos gamoyenebaze. 

praqtikaSi yvelaze metad iyeneben acetilen-

JangbadiT SeduRebas da daduRebas, rac 

uzrunvelyofs 3100-32000C temperaturis alis 

miRebas. acetileni specialur generatorebSi 

kalciumis karbidisgan miiReba. SeduRebis 

reJimSi igulisxmeba saSemduReblo sanTuris 

simZlavre, saSemduReblo alis Semadgenloba, 

sanTuris daxris kuTxe nakeris mimarT, 
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sanTuris moZraobis mimarTuleba nakeris 

RerZis mimarT da mis gaswvriv sanTuris 

gadaadgilebis siCqare. SeduRebis reJimis 

SerCeva damokidebulia SesaduRebeli liTonis 

saxeobaze, detalis zomaze da dasadebi nakeris 

mdgomareobaze. 

sanTuraSi miwodebuli acetilenis da 

Jangbadis raodenobis mixedviT SeduRebis ali 

SeiZleba iyos normaluri, acetileniT 

gamdidrebuli da JangbadiT gamdidrebuli. 

SeduRebis dros Jangbadis warmoSobis Tavidan 

asacileblad iyeneben fluss, fxvnilis an 

pastis (comis) saxiT. moqmedebis mixedviT 

flusebi iyofa or jgufad: flusebad, 

romlebic JangeulebTan qimiur naerTSi Sedian 

da gamxsnel flusebad. pirveli jgufis 

flusebi warmoqmnian advildnobad qimiur 

naerTebs JangeulebTan da widis saxiT 

amotivtivdebian SeduRebis abazanis zedapirze, 

riTac icaven abazanas haerTan Sexebisgan. 

flusebad gamoiyenebian boris mJava (H3BO3), 

boraki (Na2B4O4·10H2O), kvarcis qviSa (SiO2). 
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acetilen-Jangbadis aliT SeduReba 

gamoiyeneba Txelfurclovani (0,8-2,5mm) 

masalisgan damzadebuli detalebis aRsadgenad, 

ruxi Tujis, aluminis Senadnobis, da Wedadi 

Tujis rCilvisaTvis. SeduRebisTvis misaduR 

masalad iyeneben 4-5mm diametris Reroebs, 

romelic Seicavs 5-5,5%-s siliciums da 7-9% 

spilenZs. flusad iyeneben АФ-4А markis fluss. 

fluss xsnian wyalSi da pastis saxiT acxeben 

detalze da misaduR Reroze. flusis wacxebis 

win detals axureben 300-3500C temperaturamde. 

SeduRebis Semdeg aSroben flusis narCenebs da 

SeduRebis adgils amuSaveben 10%-iani HNO3–is 

xsnariT. 

eleqtrorkalur SeduRebas (daduRebas) 

iyeneben bzarebis da naxvretebis da damatebiTi 

saremonto detalebis SeduReba-miduRebisTvis. 

SeduRebis procesSi SesaZloa gvqondes denis 

wyaros muSaobis sami reJimi: uqmi denis, muSa 

denis sididis farTo diapazoniT da mokle 

SerTvis reJimi. eleqtrorkalis kveba SeiZleba 

xorcieldebodes mudmivi an cvladi deniT. 
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ufro ekonomiuria cvladi denis kvebis 

wyaroebi. mudmivi deniT SeduRebas mimarTaven 

mxolod im SemTxvevaSi, roca cvladi denis 

gamoyeneba ar SeiZleba. mag. igi gamoiyeneba 

mcire sisqis liTonebis SesaduReblad. mudmivi 

deniT SeduRebis dros eleqtruli rkali 

miiReba ufro stabiluri da mdgradi. 

avtosaremonto sawarmoebSi mudmivi denis 

wyaros warmoadgens Semdegi tipis gar-

damqmnelebi:  ПС-300, ПС-500, САМ, ПСО-300 da ПСО-

500 da gammarTvelebi ВСН-3М, ВСГ-3А. cvladi 

deniT SeduRebisTvis iyeneben tran-

sformatorebs ТС-120, ТС-300, ТС-500. СТЭ-24У, СТЭ-

34У  da СТН-350. SeduRebis da daduRebis 

teqnologiuri procesi Sedgeba momzadebis, 

SeduRebis da Semdgomi damuSavebisgan. 

eleqtrorkaluri SeduRebisTvis (dadu-

RebisTvis) gamoyenebuli eleqtrodebi iyofa 

tipebad da markebad. avtosaremonto sawar-

moebSi gamoyeneba hpova Semdegi markis 

eleqtrodebma СВ-08А, СВ-15Г, СВ-08, СВ-08Г, СВ-

08ГА, СВ-10Г2 da sxva. mavTul eleqtrodebs 



 79

amzadeben 1-12mm-mde diametris zomisas, sigrZiT 

ki 250-300mm. 

eleqtrorkaluri SeduRebis da daduRebis 

reJims gansazRvravs eleqtrodis tipi, marka, 

diametri, SeduRebis denis Zala da polaroba. 

daduRebis dros gamoyenebuli denis sidide 10-

15%-iT naklebi unda iyos SeduRebasTan 

SedarebiT Termuli gavlenis zonis 

SemcirebisTvis. eleqtrorkaluri SeduRebis 

dros temperatura miiReba 6000-65000C. Tujis 

detalebis civad SeduRebisTvis iyeneben xeliT 

eleqtrorkalur SeduRebas, xolo aluminis 

Senadnobiani detalebisTvis umetesad argon-

rkalur SeduRebas. 

  avtomaturi da naxavradavtomaturi 

SeduReba da daduReba flusis Sris qveS. 

SeduRebis da daduRebis es xerxi progresulia 

da detalebis aRdgenis teqnologiaSi did 

gamoyenebas poulobs. am dros eleqtrul 

mavTuls erTdroulad awvdian flusTan erTad 

SeduRebis adgilze. rkalis maRali 

temperaturis gamo dneba ZiriTadi liToni, 

eleqtrodis liToni da flusi. am dros 
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gamoyofili airebi warmoqmnian kameras, 

romelic zemodan SemosazRvrulia widiT, 

qvemodan ki gamdnari liTonis abazaniT. 

SeduRebis zonaSi myofi Txevadi wida  da 

airebi SeduRebis abazanas icaven haeris 

zemoqmedemisgan. 

widis qerqi, romelic gacivebis dros 

warmoiqmneba, xels uwyobs normaluri nakeris 

miRebas, ayovnebs gamdnari liTonis gacivebas 

da aumjobesebs struqturuli gardaqmnebis 

pirobebs, aferxebs gaSxefviT liTonis kargvas. 

Tu eleqtruli mavTulis da detalis 

gadaadgileba meqanizebulia, maSin aseT 

SeduRebas avtomaturi ewodeba. erT-erTi 

maTganis xeliT miwodebis SemTxvevaSi 

SeduRebas naxevrad avtomaturi ewodeba. 

 avtomaturi da naxevradavtomaturi 

SeduReba da daduReba damcavi airebis 

garemoSi. damcavi airebis garemoSi SeduRebas 

(daduRebas) farTod iyeneben detalebis 

aRsadgenad. Warbi wnevis meoxebiT, romliTac 

damcavi airi miewodeba, xdeba rkalis svetis da 

gamdnari SeduRebis abazanis ganmxoloeba 
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haerisgan. foladis da Tujisgan damzadebuli 

detalebisTvis damcav airad gamoiyeneba 

naxSirorJangi, xolo feradi liTonebis da 

legirebuli foladebisTvis argoni. 

damcavi airiT SeduRebas flusiT 

SeduRebasTan Semdegi upiratesoba aqvs: 

aucilebeli ar aris eleqtrodis an detalis 

dafarva flusiT, ufro metad aris SesaZlebeli 

ganxorcieldes avtomaturi da naxevrad-

avtomaturi SeduReba, mwarmoebloba 20-70%-iT 

izrdeba. damcavi airebis garemoSi avtomatur 

SeduRebas iyeneben foladis detalebis 

dasaduReblad, xolo naxevrad avto-maturs – 

Zarebis, kabinebis da frTaasxmulobis 

saremontod. 

 

 

2.7.3. detalebis aRdgena moliTonebiT 

  moliToneba ewodeba process, romlis 

drosac gamdnari liToni SekumSuli haeris an 

inertuli airebis SeberviT gaifrqveva da 

daedeba detalis zedapirs. liTonis gadnoba 
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xdeba moliTonebis aparatSi. liToni aq 

miewodeba mavTulis an fxvnilis saxiT da 

gadnoba xdeba acetilen-Jangbadis aliT, 

eleqtruli rkaliT an maRali sixSiris deniT. 

liTonis gadnobis xerxis mixedviT 

ganasxvaveben airul, eleqtrorkalur, 

maRalsixSirul da plazmur-rkalur 

moliTonebas. 

moliTonebas mimarTaven detalebis 

gacveTili zedapirebis aRsadgenad, korpusul 

detalebze bzarebis amosavsebad, mxurval-

medegobis da koroziuli medegobis gasaum-

jobeseblad, maRali antifriqciuli Tvisebebis 

misaRwevad da dekoratiuli miznebisaTvis. 

moliTonebiT SeiZleba detalze nebismieri 

liTonis nebismieri Sris dadeba 0,03mm_is 

sisqidan ramdenime milimetramde. moliTonebis 

naklad SeiZleba CaiTvalos detalis 

zedapirTan dadebuli Sris SeWidvis SedarebiT 

mcire simtkice, ris gamoc misi gamoyeneba 

rekomendebuli ar aris im detalebis 

aRsadgenad, romlebic didi kuTri datvirTviT 

muSaoben (kbilanebis kbilebi, gamanawilebeli 
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lilvis muStebi da sxva) da agreTve im 

detalebis aRsadgenad romlebic muSaoben iseT 

pirobebSi, sadac ar aris SezeTva (samuxruWe 

dolebi, gadabmulobis disko da sxva). 

detalebis moliTonebiT aRdgena Seicavs 

detalebis zedapiris momzadebas moli-

TonebisTvis, moliTonebas da Semdgom meqanikur 

damuSavebas. 

detalebis zedapiris momzadebis xarisxze 

bevrad aris damokidebuli ZiriTad liTons da 

dafrqveul Sres Soris SeWidvis simtkice. 

zedapirebis momzadebis procesi Sedgeba: 

detalebis gaucximoebis da gasufTavebigan, 

detalebis gacveTili zedapiris winaswari 

damuSavebisgan swori geometriuli formis 

misacemad. saboloo meqanikuri damuSavebis 

Semdeg moliTonebuli Sris sisqe unda iyos: 

cilindruli zedapirebisTvis aranakleb 0,5-0,8 

mm, brtyeli zedapirebis-Tvis aranakleb 0,5-1,0 

mm-isa. winaaRmdeg SemTxvevaSi dadebuli fenebi 

SeiZleba ganSrevdes. 

detalis zedapiris simqisis misaRebad 

iyeneben meqanikur da eleqtrul damuSavebis 
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sxvadasxva xerxebs. meqanikuri damuSavebis 

xerxebs miekuTvneba safantWavluri damuSaveba, 

glejili kuTxvilis moWra, mrgvali kuTxvilis 

moWra, sakenWiT damuSaveba da sxva. SeWidvis 

simtkicis asamaRleblad gansakuTrebul efeqts 

iZleva maRali sixSiris deniT detalis 

gaxureba fenilis SemolRobis mizniT. 

zedapirebis momzadebis Semdeg axdenen 

aradasafari zedapirebis izolacias qaRaldiT, 

muyaoTi an furclovani rkiniT. momzadebidan 

moliTonebamde drois Sualedi ar unda 

aRematebodes or saaTs, raTa ar moxdes 

momzadebuli zedapirebis haeris JangbadiT 

daJangva. 

airuli moliToneba muSaobis principis 

mixedviT SeiZleba daiyos or saxed: 

moliToneba saberi airis gamoyenebiT da 

moliToneba saberi airis gamouyeneblad. 

moliToneba saberi airis gamoyenebiT ufro 

gavrcelebulia. aseTi moliTonebis dros 

mavTuli dneba sawvavi airis (acetileni, 

propani da sxva.) da Jangbadis aliT, xolo 

liTonis daqucmaceba da misi nawilakebis 
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detalis zedapirze gadatana xdeba SekumSuli 

haeriT. moliTonebis reJimebia: SekumSuli 

haeris wneva 3-5kg/sm2, haeris xarji 0,6-0,8m3/wT, 

acetilenis wneva 2-7kg/sm2, Jangbadis xarji 240-

850 l/sT, mavTulis diametri 1,2-3,0mm, mavTulis 

miwodebis siCqare 4,6-6,0m/wT, aparatis 

mwarmoebloba1,0-10kg/sT-mde, mavTulis 

gamoyenebis koeficienti 80%, manZili saqSenidan 

detalis zedapiramde 100-150mm. 

saberi airis gamoyenebis gareSe airul 

moliTonebas miekuTneba: ,,reaqtiuli”, feTqebiT 

da sawvavi airis gazrdili wneviT moliToneba. 

,,reaqtiul” da feTqebiT moliTonebas iyeneben 

Zneldnobadi masalebiT mWreli da sazomi 

iaraRebis muSa zedapirebis dasafaravad, maTi 

cveTamedegobis amaRlebis mizniT. sawvavi airis 

gazrdili wneviT moliToneba ki gamoiyeneba 

sali da keramikuli Senadnobebis fxvnilebis 

gasafrqvevad. 

eleqtromoliTonebas mravali upi-

ratesoba aqvs sxva saxis moliTonebasTan 

SedarebiT, Tu airuli moliTonebis dros alis 

temperatura ar aRemateba 30000C, eleqtro-
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moliTonebis dros 40000C da zogjer metsac 

aRwevs, amave dros maRalmwarmoebluria. mis 

naklad unda CaiTvalos qimiuri elementebis 

mniSvnelovani amowva da liTonis didi 

danakargebi gafrqvevis dros. Eleqtro-

moliToneba muSaobis principis mixedviT 

SeiZleba davyoT or saxed: eleqrtorkalur da 

maRali sixSiris deniT eleqtromoliTonebad. 

eleqtromoliToneba gamoiyeneba yvela 

saxis moliTonebuli samuSaos Sesasruleblad. 

misi muSaobis principi aseTia: ori 

erTmaneTisgan izolirebuli 1,2-2,5mm diametris 

liTonis mavTuli 0,6-1,5m/wT siCqariT miwodebis 

meqanizmiT gadaadgildeba mimmarTvelebSi. 

bunikidan gamosvlisas mavTulis boloebi 

uaxlovdeba erTmaneTs da denis gavlenis 

Sedegad dneba. SekumSuli haeris Wavli, 

romelic dnobis adgilTan 4,0-6,0kg/sm2 wneviT 

miewodeba, gamdnar liTons afrqvevs wvril 

nawilakebad da afens mas winaswar momzadebuli 

liTonis zedapirze. moliTonebis reJimia: denis 

Zala 110-250a (cvladi) an 55-160a (mudmivi), Zabva 

25-35v, SekumSuli haeris wneva 4,0-6,0kg/sm2, 
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detalis brunvis wriuli siCqare 15-20m/wT, 

mavTulis diametri 1,2-2,5mm. 

eleqtromoliTonebis samuSaoebis Sesas-

ruleblad  saWiroa Semdegi ZiriTadi mow-

yobiloba: eqtromoliTonebis aparati, sadab-

lebeli transformatori, kompresori resi-

veriT, zeTis da tenis damWeri, saxarato Carxi 

da safantWavluri danadgari. maRalsixSiruli 

moliToneba emyareba induqciuri principis 

gamoyenebas. cvlad eleqtromagnitur velSi 

denis gamtaris gadaadgilebis dros masSi 

induqcirdeba grigaluri denebi, romlebic 

axureben gamtaris zeda fenebs. am principzea 

mowyobili MBZ-1 da MBZ-2 tipis moliTonebis 

aparatebi. 

maRalsixSiruli moliTonebis dros 

mavTulis dnobis da daqucmacebis procesi 

gansxvavdeba eleqtrorkaluri moliTonebisgan. 

induqciuri gaxurebis gamoyenebiT maRal-

sixSiruli moliTonebis dros xdeba mavTulis 

gare zedapiris Sreobrivi SemolRoba da 

mTliani gadnoba TandaTanobiTi gadaadgilebiT. 

induqciuri gaxurebis dros advilia mavTulis 
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gaxurebis temperaturili reJimis marTva, riTac 

SeiZleba qimiuri elementebis amowvis da 

daJangvis minimumamde dayvana. 

plazmur-rkaluri moliToneba emyareba 

airebis unars gansazRvrul pirobebSi 

gadavidnen plazmur mdgomareobaSi. plazmas, 

romelic damuxtuli nawilakebis Zlier nakads 

waroadgens, aqvs maRali eleqtruli gamtaroba. 

amis meSveobiT plazmis WavlSi Zabva mkveTrad 

ecema, xolo denis Zala izrdeba gansazRvrul 

sididemde da myardeba rkalis mdgradi wva. 

plazmis Wavlis temperatura bevrad ufro 

maRalia eleqtruli rkalis temperaturaze. 

 

 

2.7.4. detalebis aRdgena 

eleqtronaperwkluri damuSavebiT 

 detalebis eleqtronaperwkluri damu-

Saveba damyarebulia or axlo eleqtrods 

Soris eleqtruli ganmuxtvis Tvisebaze, ris 

Sedegadac xdeba eleqtrodebis daSla. daSlis 

aseT xerxs eleqtruli erozia ewodeba.  
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energiis sididis da procesis xan-

grZlivobisgan damokidebulebiT eroziuli 

daSla SeiZleba iyos naperwkluri an 

impulsuri. daSlis procesi ufro swrafad 

ganviTardeba Tu eleqtrodebs Soris 

moTavsebuli iqneba eleqtro gaumtari siTxe 

(navTi, mineraluri zeTi da sxva). eleqtruli 

ganmuxtva eleqtromagnitur siTxeSi xdeba am 

Sualeduri siTxis daionebis gziT. siTxis 

ionebiT TandaTanobiT gajerebiT irRveva 

dieleqtrikis winaRoba da warmoiqmneba gamtari 

arxi, rolmlis gavliTac xdeba ganmuxtva. 

 ganmuxtvis zonaSi eleqtroenergiis didi 

koncentraciis gamo mcire farTobze (denis 

simkvrive 105-106a/sm2) viTardeba didi 

temperatura (10000-110000C) da wneva (25kg/sm2), 

ris Sedegad eleqtrodebis liToni dneba da 

nawilobriv orTqldeba. dieleqtrikis saxis da 

eleqtrodebis mixedviT gamdnari liToni 

efineba kaTodze an amovardeba (cviva) 

ganmuxtvis zonidan. 

 Tu detali CarTuli iqneba kaTodad, 

xolo eleqtrodi (iaraRi) anodad, maSin 
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eleqtronaperwkluri ganmuxtvis dros anodis 

liToni gadadis kaTodze da efineba detalis 

zedapirs. anodis liTonis nawilakebi 

imyofebian airul mdgomareobaSi, ekrobian 

kaTodis zedapiris fenas da warmoqmnian axal 

qimiur SenaerTs. gacxelebis da gacivebis 

maRali siCqareeebis gamo, miiReba liTonis 

nawrTobi struqtura. am procesis Sedegad 

icvleba liTonis qimiuri da fizikur-

meqanikuri Tvisebebi, izrdeba simtkice, 

koroziisadmi medegoba da sxva. 

 naperwkluri da impulsuri ganmuxtva 

miiReba sxvadasxva eleqtruli sqemebis mixedviT 

Sesrulebul danadgarebze, rogorebic arian: 

kondensatoriani, dabali Zabvis (30v) 

ukondensatoro, manqanuri da lampuri. Avto-

saremonto sawarmoebSi gamoyenebas poulobs 

kondensatoriani da ukondensatoro danad-

garebi. aseTi saxis danadgarebi martivia, iafi 

da saimedo eqspluataciisTvis, maTi naklia 

gamoyenebis dabali koeficienti da dabali 

mwarmoebloba. eleqtrod iaraRi moZraobis 

xasiaTis mixedviT SeiZleba iyos ori saxis: 
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ukontaqto, roca igi detalidan daSorebulia 

e.i. maT Soris aris RreCo da kontaqturi, roca 

eleqtrodi moZraobis dros xan exeba da xan 

scildeba detals. 

 kontaqturi xerxiT momuSave konden-

satoruli eleqtronaperwkluri damuSavebis 

danadgarebia: ИАС-2М, ИАС-3, ЭФИ-10Мб ЭФИ-25, 

УПР-3М da sxva. 

 

 

2.7.5. detalebis aRdgena rCilviT da 

antifriqciuli Senadnobebis CamosxmiT 

 rCilva ewodeba gamdnari sarCiliT 

detalebis dauSlelad SeerTebas. sarCili 

Cveulebriv feradi liTonebisgan mzaddeba da 

misi dnobis temperatura SesaerTebeli 

detalebis temperaturaze dabalia. 

 radgan rCilvisas ZiriTadi liToni 

xurdeba mxolod sarCilis dnobis tem-

peraturamde, amitom misi qimiuri Semadgenloba 

ucvleli rCeba. ar icvleba agreTve nakeTobis 

forma da zomebi. rCilviT miRebuli SeerTeba 
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imdenad sufTaa, rom igi SemdgomSi meqanikur 

damuSavebas ar moiTxovs. sarCilis dnobis 

temperaturis da simtkicis mixedviT rCilva 

orgvaria: rbili da magari sarCiliT. 

 rbili ewodeba iseT sarCils, romlis 

dnobis temperatura 4000C-ze dabalia da 

simtkice gaWimvaze 5-7kg/sm2 ar aRemateba. rbili 

sarCiliT rCilva gamoyenebulia umTavresad 

detalebis SeerTebis hermetulobis uzrun-

velsayofad, rodesac SeerTeba mcire 

datvirTvaze muSaobs (radiatorebis, sawvavis 

avzebis da sxva). rbili sarCili ZiriTadad 

kalis da tyviis sxvadasxva proporciis 

Senadnobs warmoadgens. rbili sarClis markebia 

ПОС-90, ПОС-30, ПОС-40 da ПОС-18. rbili 

sarCiliT rCilvisas mdnobad gamoyenebulia: 

marilmJava, qlorTuTia, kanifoli da niSaduri. 

 magari sarCiliT rCilva ixmareba mtkice 

minarCilis misaRebad. magari sarCilis dnobis 

temperatura 700-11000C-ia, simtkice gaWimvaze 

50kg/sm2 aRwevs. yvelaze gavrcelebuli magari 

sarCilebia spilenZ-TuTiis da vercxlis 
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sarCilebi, romelTa markebia ПМЦ-42, ПМС-48, 

ПМС-54, ПСр-10, ПСр-12 da sxva. 

 magari sarCiliT rCilvis dros mdnobad 

boraks (Na2B4O4), boris mJavas (Na2BO3), 

qlorTuTias (Zncl2), ftorkaliums (KF) da 

tuteliTonebis sxva marilebs iyeneben. 

gaxurebis meTodis mixedviT magari sarCiliT 

rCilvis ramdenime saxe arsebobs: airis aliT, 

eleqtrowinaRobis RumelSi, gamdnari marilis 

an liTonis abazanaSi, induqciuri da 

kontaqturi rCilva. 

 avtomobilis detalebis remontis dros 

zogjer saWiro xdeba ruxi Tujis da aluminis 

detalebis rCilva. am liTonebis rCilva 

sagrZnob siZneleebTan aris dakavSirebuli. 

ruxi Tujis rCilva gaZnelebulia imiT,rom mis 

zedapirze warmoqmnili grafitis qercli 

ewinaaRmdegeba Tujis liTonTan sali sarCiliT 

SeerTebas. saimedo sarCilis misaRebad saWiroa 

misarCili adgilis safantWavluri damuSaveba. 

 aluminis detalebis rCilvis dros 

gvxvdeba Semdegi dabrkolebebi: liTonis 
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gadaxurebisas warmoiqmneba Jangeulebis Znel-

dnobadi afski, romlis mocileba detalis 

zedapiridan Znelia. es afski ar ixsneba im 

mdnobebiT, romlebic ixmareba foladis da 

spilenZis rCilvis dros. specialuri mdnobebi, 

romlebic SeimuSaves aluminis Senadnobebis 

rCilvisTvis, aqtiurad acileben Jangeulebs 

detalis zedapiridan mxolod 5000C-ze met 

temperaturaze. amitom aluminis Senadnobebisgan 

damzadebuli detalebis rCilva umjobesia 

magari sarCilebiT. 

 rac Seexeba antifriqciuli Senadnobebis 

kvlavCamosxmiT detalebis aRdgenas 

avtosaremonto sawarmoebSi SedarebiT naklebi 

moculobis samuSaoebiT ganisazRvreba. am 

xerxiT aRadgenen mxolod babitis milisebs, 

romlebic warmoadgenen gamanawilebeli lilvis 

srialis sakisrebs da muxla lilvis sabrjen 

sayelurebs. am miznisTvis gamoiyeneba Semdegi 

markis babitebi: Б-83, БН, БТ, СОС-6-6 da tyviian 

brinjaos БрС-30. babitebi normalurad muSaoben, 

roca kuTri wneva ar aRemateba 75kg/sm2 da 
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temperatura 1000C-s. tyviian brinjaos iyeneben 

iq, sadac kuTri wneva aRwevs 200-250kg/ sm2 da 

temperatura 140-1600C. 

 milisebSi babitis Casxmis teqnologiuri 

procesi Sedgeba Casasxmeli milisebis 

momzadebigan, babitis dnobis da milisebSi 

babitis Casxmisgan. milisebis momzadeba 

mdgomareobs maTi Siga zedapirebis 

damuSavebaSi detalis da babitis mtkice 

SeWidebis uzrunvelsayofad. momzadebaSi 

igulisxmeba misi meqanikuri damuSaveba da 

Zveli babitis mocileba detalis 100-1200C 

gaxurebiT tigelSi. babitis Casxmis dros  

daJangvisgan detalis zedapiris dasacavad 

iyeneben qlorovani TuTiis (Zncl2) wyalxsnars. 

mosamzadebel samuSaoebSi Sedis agreTve 

babitiT dasafari zedapirebis mokalva. mokalva 

xdeba tigelSi. mokalvis optimalur 

temperaturad iTvleba 280-3000C. am 

temperaturaze miiReba detalis zedapirsa da 

sarCils Soris SeWidvis ukeTesi simtkice. 

mokalvis Semdeg dauyovnebliv unda moxdes 
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babitis Casxma zedapiris daJangvis Tavidan 

asacileblad. dayovneba mokalvas da babitis 

Casxmas Soris 0,5 wuTs ar unda aRematebodes. 

 tigelSi babitis dnobisas daJangvis 

Tavidan asacileblad tigels icaven haerTan 

Sexebisagan xis naxSiris dayriT. garda amisa, 

mkacrad unda iqnes daculi babitis gaxurebis 

temperatura, romelic 50-600C ufro metia 

babitis gamyarebis (350-4000C) temperaturaze. 

 

 

 

2.7.6. detalebis aRdgena plastmasebiT 

 avtosaremonto sawarmoebSi plastmasebis 

gamoyeneba SedarebiT gvian daiwyes. Plas-

tmasebiT aRadgenen meqanikurad dazianebul 

detalebs (bzarebs, CaWyletil adgilebs) da 

gacveTili detalebis zedapirebs. plastmasas 

bevri RirsSesaniSnavi Tviseba aqvs, mcire kuTri 

wona, koroziuli medegoba, dieleqtrikuloba, 

meqanikuri simtkice, detalis damzadebis da 

aRdgenis siadvile, lamazi Sesaxedaoba da 
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SedarebiTi siiafe. garda amisa, ama Tu im tipis 

plastmasas aqvs specialuri Tviseba _ 

antifriqciuloba, maRali Tbo da yinvamedegoba, 

sxvadasxva gamxsnelis _ benzinis, zeTis, mJavis, 

tutis da sxvaTa mimarT medegoba, gamWirvaloba, 

elastikuroba da sxva. plastikuri masa miiReba 

sinTezuri masalebis didi jgufisgan da mas 

SemoklebiT ewodeba plastmasa an plastikati. 

plastmasa SemadgenlobiT mravalnairia da 

warmoadgens komponentTa rTul narevs. es 

komponentebia: polimeri (fisi), Semavsebeli, 

plastifikatori, daZvelebis sawinaaRmdego 

nivTiereba da Semferadebeli. 

 plastmasis Semadgenel komponentTagan 

ZiriTadia polimeri, romelic Semkvreli 

nivTierebis rols asrulebs da 

maRalmolekuluri naerTia. bunebrivi 

polimeruli nivTierebebia: kanifoli, asfalti, 

xis celuloza da sxva. xelovnuria sinTezuri 

polimerebi, romlebsac martivi 

dabalmolekuluri nivTierebigan _ 

monomerisgan sinTezuri (xelovnuri) gziT 

Rebuloben. Semavsebeli plastmasis moculobas 
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zrdis da fizikur-meqanikur Tvisebas 

aumjobesebs. Semavseblebia: merqnis fxvnili, 

kvarcis an azbestis fxvnili, bambeulis anaCeCi, 

azbestis an minis boWko. plastifikatori 

polimeris da Semavseblis narevs plas-

tikurobas aniWebs, zrdis miRebuli plastmasis 

elastikurobas. plastifikators warmoadgenen 

siTxeebi: dibutilftalati, dioqtif-talati, 

stearini, qafusis zeTi oleinmJava da sxva. 

daZvelebis sawinaaRmdego nivTiereba anelebs 

plastmasis Jangvis process, romelic xdeba 

momatebuli temperaturis da sinaTlis sxivebis 

zemoqmedebiT. daZvelebis sawinaaRmdego niv-

Tierebad  tyviis stearins iyeneben. Semfera-

debeli gamoyenebulia plastmasis saTanado 

dekoratiuli Sesaxedaobis misaRebad. Semfera-

deblad iyeneben surinjs, oxras, mumias da sxva. 

 avtosaremonto sawarmoebSi plastmasebi 

gamoiyenebakorpusul detalebSi bzarebis 

amosavsebad, gorvis sakisrebis SeuRlebis 

aRdgenisTvis da agreTve Zaras remontis dros 

CaWtletili adgilebis gasasworeblad. plas-

tmasebisgan detalebis damzadebis da aRdgenis 
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ZiriTadi meTodebia: Camownexva, wneviT Casma, 

tvifrva, SeduReba da WriT damuSaveba, 

 gacveTili zedapirebis aRdgenas 

awarmoeben CamownexviT da gacveTil zedapirze 

plastmasis fenis dafarviT. meqanikurad 

dazianebuli detalebis aRdgenisTvis iyeneben 

dawebebas da SeduRebas. sinTezuri fisebidan 

miRebuli webo gamoiyeneba friqciuli sadebebis 

dasawebeblad. detalebis aRdgenisTvis yvelaze 

meti gamoyeneba aqvT Semdegi saxis plastmasebs: 

epoqsiduri fisebi ЭД-5 da ЭД-6, stirakrili ТШ, 

poliamidini fisi АК-7, kapronis fisi А da В 

markebi, Termoplastikebi ПФН-12, ПФН-37, 

weboebi БФ-2, БФ-4, К-153, da ВС-10Т. 

 epoqsiduri fisebi gamoiyeneba cilin-

drebis blokze wylis perangis mxares arsebuli 

bzarebis, gadacemaTa kolofis da ukana xidis 

karterebis kedlebze, sawvavis avzsa da 

radiatorebSi warmoqmnili bzarebis Sesavsebad. 

stirakrili ТШ gamoiyeneba detalze 

warmoqmnili bzarebis da detalis gacveTili 

zedapirebis aRsadgenad. poliamidiani fisi АК-7 
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gamoiyeneba moZravi SeuRlebis detalebis 

gacveTili zedapirebis aRsadgenad (lilvi-

sakisari). Termoplastebi ПФН-12 da ПФН-37 

gamoiyeneba Zaris da kabinis aRsadgenad. weboebi 

БФ-2 da БФ-4 warmoadgenen universalur weboebs 

da gamoiyeneba liTonebis , plastmasebi, minebis 

da sxvaTa dasawebeblad. dawebeba unda moxdes 

140-1500C temperaturaze 5-10kg/sm2 wnevis qveS. am 

weboebiT rekomendirebulia iseTi detalebis 

dawebeba, romlebsac muSaoba uxdebaT 800C 

temperaturamde. 

 ufro maRal temperaturaze momuSave 

detalebis dawebeba, rogoric aris samuxruWe 

xundebis da gadabmulobis diskos sadebebi, 

unda moxdes ВС-10Т–iT, romelic Sedgeba 

sinTezuri fisisgan da organuli gamxsnelisgan. 

am weboTi dawebebuli friqciuli sadebebis 

simtkice 2-3-jer metia, vidre damoqlonebis 

dros. igi saimedod muSaobs -600C-dan +3000C 

temperaturis zRvrebSi. 
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2.8. kvanZebis da detalebis awyoba 

avtomobilis eqspluataciis procesSi 

xdeba misi detalebis cveTa da korpusuli 

detalebis deformacia. korpusuli detalebis 

deformacia ki Tavis mxriv iwvevs RerZcdenas, 

araparalelurobas, naxvretis RerZidan 

gadaxras da centrTaSoris manZilis Secvlas. 

centrTaSoris manZilis Secvla gansakuTrebiT 

gasaTvaliwinebelia kbilanuri gadacemebis 

awyobis dros. araparaleluroba, RerZidan 

gadaxra da centrTaSoris manZilis Secvla 

iseT korpusul detalebSi, rogoricaa 

gadacemaTa kolofis da reduqtoris 

karterebSi, iwveven kbilanebis kbilTa gverdiTi 

RreCos Secvlas, kbilanebis modebis Secvlas, 

gadacemis TviTgamorTvas, kbilanis kbilze 

Zabvis gazrdas, sayrdeni sakisrebis 

gadatvirTvas da maSasadame detalebis cveTis 

daCqarebas. amitom awyobis win saWiroa 

korpusuli detalebis, gansakuTrebiT ki misi 

geometriuli parametrebis guldasmiT 

Semowmeba. 
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Zravas awyoba. avtomobilis kapitaluri 

remontis dros Zravas awyobis teqnologiuri 

procesi analogiuria misi damzadebis dros 

Zravas awyobis teqnologiur procesis da iyofa 

kvanZur da saerTo awyobad. kvanZebad awyoba 

stacionarulia da Cveulebriv sruldeba 

Sesabamisi mowyobilobebiT aRWurvil samuSao 

adgilze (sazeinklo dazga an specialuri 

magida). kvanZebis awyobis samuSao adgili 

Cveulebriv ganlagebulia Zravas saerTo 

awyobis paralelurad. kvanZebad iwyoba: dguSi 

barbacaTi, cilindrebis saxuravi, gadabmuloba, 

muxla lilvi mqnevariT da gadabmulobiT, 

frqvevana, mimtumbi, maRali wnevis sawvavis 

tumbo, zeTis tumbo, zeTis filtri, wylis 

tumbo, sawvavis tumbo, gamanawilebeli lilvi 

kbilanasTan erTad da sxva. Zravas awyoben 

urikaze, romelic estakadaze gadaadgildeba. 

awyobis moxerxebulobisTvis Zravas unda 

SeeZlos, rogorc vertikalur, ise horizon-

talur sibrtyeebSi mobruneba. awyobis Semdeg 

xdeba Zravas mimuSaveba da gamocda. 
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gadacemaTa kolofis awyoba. gadacemaTa 

kolofis awyobis teqnologiuri procesi 

Sedgeba kvanZebad da saerTo awyobis 

procesebisgan. kvanZebis awyoba xdeba speci-

alur postebze, saerTo awyoba ki nakaduri 

meTodiT estakadaze, romelic aRWurvilia 

gadasaadgilebeli da mosabrunebeli urikiT. 

saerTo awyobis postis paralelurad 

mdebareobs kvanZebis awyobis samuSao adgili. 

specialuri mowyobilobaTa gamoyenebiT 

aiwyoba Semdegi kvanZebi: wamyvani lilvi, 

Sualeduri lilvi, meoradi lilvi, gadacemaTa 

kolofis saxuravi da marTvis meqanizmi. 

ukana xidis awyoba. awyobis teqnologiuri 

procesi aqac iyofa specialur postebze 

kvanZebad awyobad da konveierze an estakadaze 

saerTo awyobad. kvanZebad aiwyoba: ukana xidis 

karteri naxevarRerZebis milebiT, CobalebiT da 

sacobebiT, wamyvani konusuri kbilana, 

diferenciali mimyol cilindrul an konusur 

kbilanasTan erTad, reduqtori, morgvi 

samuxruWe doliT, muxruWis sabrjeni disko da 

sxva. ukana xidis saimedo da xangrZlivi 
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muSaobisTvis saWiroa agreTve konusuri 

kbilanebis urTierTmimuSaveba. im SemTxvevaSi, 

rodesac wyvil konusur kbilanebs Soris erT-

erTi wundebulia, maSin xdeba mTlianad axali 

wyvilis SerCeva da stendze maTi mimuSaveba. 

gansakuTrebul yuradRebas moiTxovs 

hipoiduri gadacemis konusuri kbilana, radgan 

kbilebis uxarisxo modeba iwvevs maT gaWeqvas 

da Zlier xmaurs, rac swrafad aqveiTebs maTi 

muSaobis unars. konusuri kbilanebis modebis 

xarisxi fasdeba Semdegi parametrebiT: kbilebs 

Soris gverdiTi RreCos sididiT, kontaqtis 

laqis zomiT da mdebareobiT, xmauris doniT. 

gverdiTi RreCo izomeba indikatoruli 

mowyobilobiT, misi sidide hipoiduri 

wyvilisTvis unda iyos 0,12-0,35mm farglebSi. 

kontaqtebis anabeWds unda hqondes rekomen-

debuli forma, saTanado zoma da mdebareobdes 

dakontaqtebuli kbilis gansazRvrul adgilze. 

wina xidis awyoba. awyobis teqnologiuri 

procesi iyofa kvanZur da saerTo awyobad. 

kvanZebad aiwyoba: sabruni sataci, qveda da 

qanqariseburi berketebi, saWis ganivi, saSualo 
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da grZivi wevebi, sayrdeni samuxruWo disko 

xundebiT, samuxruWo dolis morgvebi, 

amortizatorebi da samuxruWo kamerebi. 

kvanZebad awyoba xdeba calkeul postebze, 

xolo mTliani awyoba estakadaze. Seyris, 

ganSlis da mobrunebis optimaluri kuTxeebis 

regulireba xdeba specialur stendze, romelic 

awyobis xazzea dayenebuli. 

 

 

 

 

2.8.1. agregatebis mimuSaveba da 

gamocda 

avtosaremonto sawarmos ZiriTadi mizania 

remontis xarisxis gaumjobeseba. am amocanis 

gadawyveta SeuZlebelia garemontebuli agre-

gatebis mimuSaveba gamocdis gareSe. agregatebis 

da kvanZebis mimuSaveba, rogorc wesi xdeba 

specialur gamosacdel danadgarebze. 

agregatis mimuSavebis Sedegad icvleba 

detalis zomebi, fizikur-meqanikuri Tvisebebi 
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da zedapiris makro da mikro uwesivrobani. es 

procesi uzrunvelyofs saeqspluatacio dat-

virTvis dros obieqtis normalur muSaobas da 

cveTis intensiurobis Semcirebas, rac 

TavisTavad zrdis eqspluataciis procesSi 

meqanizmis xangamZleobas da saimedoobas. 

detalebis mimuSavebis mTliani procesi iyofa 

stendze xanmokle da eqspluataciis pirvel 

periodSi mimuSavebad. 

miumuSavebuli detalis zedapiri 

xasiaTdeba xorklianobiT, moxaxune zedapirebs 

Soris Sexebis farTobis simciriT, ris gamoc 

farTobis erTeulze mosuli datvirTva didia 

da cveTac Sesabamisad intensiuri. aseve didi 

dawolis gamo moxaxune zedapirebidan xdeba 

zeTis fenis gamowneva, rac iwvevs moxaxune 

zedapirebis uSualo kontaqts da zrdis 

moxaxune zedapirebis temperaturas. amitom 

avtomobilis yvela agregati awyobis Semdeg 

unda mimuSavdes da gamoicados.   

Zravas mimuSaveba da gamocda. Zravas 

mimuSaveba da gamocda Sedgeba Semdegi 

etapebisagan: a) Zravas civad mimuSaveba gare 
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wyarodan; b) Zravas cxlad mimuSaveba uqmi 

svliT da datvirTviT; g) Zravas gamocda. 

mimuSavebis procesSi umjobesdeba 

detalebis moxaxune zedapirebis xarisxi, rac 

zrdis cveTamedegobas, simtkices daR-

lilobisadmi da mdgradobas koroziis mimarT. 

datvirTviT Zravas gamosacdelad da 

misamuSaveblad iyeneben sxvadasxva stendebs, 

hidravlikurs an eleqtruls. hidravlikuri 

stendi moiTxovs eleqtroZravian danadgars da 

didi raodenobiT wyals, gamoiyeneba civad 

mimuSavebisTvis. mudmivi denis eleqtrul 

stendze iyeneben balansirebul generators, 

romelic Zravas civad mimuSavebis dros 

muSaobs rogorc eleqtroZrava, xolo 

datvirTviT mimuSavebis dros rogorc muxruWi. 

avtosaremonto sawarmoebSi farTod gamoiyeneba 

stendebi КИ-725 da КИ-1363. 

gadacemaTa kolofis mimuSaveba da 

gamocda. gadacemaTa kolofis gamocdis mizania 

misi muSaobis Semowmeba yvela gadacemaze, 

rogorc utvirTod ise datvirTviT. mowmdeba 

agreTve gadacemis gadarTvis siadvile da 
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kbilanebis TviTamorTvis SeuZlebloba. gamocda 

xdeba gadacemaTa kolofis pirveladi lilvis 

1000-1400br/wT zRvrebSi. 

datvirTul mdgomareobaSi gadacemaTa 

kolofis gamosacdelad gamoiyeneba sxvadasxva 

stendebi: eleqtromagnituri, asinqronul-

Zraviani da Siga ZalebiT datvirTuli. Mux-

ruWebis sistemis mixedviT stendebi SeiZleba 

iyos: meqanikuri, hidravlikuri da eleqtruli 

muxuWebiT.  nax .2.5. mocemulia gadacemaTa 

kolofis gamosacdeli stendi Caketili 

konturiT. gadacemaTa  kolofis gamocda  xdeba  

 

 

 

 

 

 

nax. 2.5. gadacemaTa kolofis gamosacdeli 

Caketilkonturiani stendis sqema. gadacemaTa kolofi; 2. 

stendis kolofi; 3. marjvena reduqtori; 4. torsioni; 5. 

torsionis grexvis sidide; 6. saxeluri; 7. mgrexavi 

mowyobiloba; 8. marcxena reduqtori.  
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8,35 kgm-iani mgrexi momentiT, romelsac 

eleqtroZrava aviTarebs. 

ukana xidi awyobis Semdeg saWiroebs 

gamocdas da mimuSavebas, rogorc tvirTiT ise 

utvirTod. ukana  xidi  ise rogorc gadacemaTa 

kolofi, mowmdeba xmaurze. gamocdis dros 

xdeba muxruWebis regulireba da mowmdeba 

mTavari gadacemis da diferencialis muSaoba 

nax. 2.6-ze warmodgenilia ukana xidis 

gamosacdeli universaluri asiqronulZraviani 

stendi. ukana xidis mimuSaveba da gamocda 

SeiZleba Siga ZalebiT datvirTul stendze, e.i. 

Caketilkonturian stendze. 

 

nax. 2.6.  datvirTul mdgomareobaSi ukana xidis 

misamuSavebeli da gamosacdeli universaluri stendi 
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2.9. avtomobilis awyoba

 avtosaremonto sawarmoSi avtomobilis 

awyobis yvelaze racionaluri formaa. nakaduri 

meTodiT awyoba, e.i. asawyobi avtomobilis 

Tanmimdevruli gadaadgilebiT calkeul 

postebze, romlis drosac TiToeul postze 

asruleben garkveul operaciebs. posti 

aRWurvilia saTanado danadgarebiT, iaraRebiT 

da mowyobilobiT. agregatebi, kvanZebi da 

detalebi miewodeba Sesabamis posts 

avtomobilze maTi Tanmimdevruli damagrebis 

mixedviT. nakaduri meTodiT awyobis dros 

samuSao postebi ganlagebulni arian awyobis 

teqnologiuri procesis Sesabamisi 

TanmimdevrobiT. am dros muSaobis uwyvet 

process aRweven asawyob postze TiToeuli 

muSis mier Sesasrulebeli operaciebis 

xangrZlivobis ritmulobiT. 

 awyobis nakaduri meTodi SasaZleblobas 

gvaZlevs gavaumjobesoT avtomobilis awyobis 

xarisxi, avamaRloT Sromisnayofiereba, 

SevamciroT samuSao ciklis xangrZlivoba, 
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SevamsubuqoT da gavaumjobesoT aRricxva. 

avtomobilze kvanZebis da agregatebis 

damagrebis dros saWiroa yvela sareguliro 

samuSaoebis Sesruleba, maT Soris 

gansakuTrebuli yuradRebiT unda gaisinjos da 

daregulirdes fexis muxruWi, muxruWebis 

hidravlikuri da pnevmatikuri amZravebi, 

gadabmulobis amZravi, gadacemaTa kolofis 

marTvis meqanizmi, wina Tvlebis dayenebis 

kuTxeebi da sinaTlis maSuqebi. 

 satvirTo avtomobilebis da avtobusebis 

awyoba xdeba estakaduri tipis konveierze. 

awyobis dros CarCoze jer magrdeba wina da 

ukana xidebi, Semdeg xdeba Sasis gadmobruneba 

specialuri mowyobilobis meSveobiT da 

Tanmimdevrulad magrdeba danarCeni kvanZebi da 

agregatebi. 

 transmisiis agregatebis SesazeTad, 

Zravas, gadacemaTa kolofis da ukana xidis 

karterebSi Casasxmelad iyeneben centrali-

zebuli SezeTvis danadgars. awyobis xazis 

boloSi dayenebulia optikuri an meqanikuri 
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stendi wina Tvlebis kuTxeebis saregu-

lireblad. 

 

 

 

2.10. avtomobilis gamocda da regulireba 

 awyobis Semdeg avtomobili midis 

kontrolis da gamocdis postze. kontroli da 

gamocda tardeba imisTvis, raTa gaisinjos 

awyobis, damagrebisa da regulirebis xarisxi, 

Seamowmon yvela agregatis, meqanizmisa da 

xelsawyoebis teqnikuri mdgomareoba da 

saWiroebis SemTxvevaSi moaxdinon damatebiTi 

regulireba. gamocda xdeba egredwodebuli 

sarbeni dolebiT aRWurvil stendze nax. 2.7. 

 

 

 

 

 

 

nax. 2.7. sarbendolebiani stendi 

 

21

3 4 

5 
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 sarbeni doli 1, eleqtromagnituri quros 

4, reduqtoris 5 da kardanis 2 meSveobiT 

SeerTebulia eleqtroZrava-muxruWTan 3. eleq-

troZrava-muxruWs warmoadgens asiqronuli 

Zrava, romelic zogjer muSaobs, rogorc Zrava, 

zogjer ki rogorc genaratori. 

 gamSvebi mowyobiloba da sakontrolo 

sazomi xelsawyoebi damontaJebulia marTvis 

pultze. stendi SesaZleblobas gvaZlevs 

SevamowmoT Zravas, transmisiis agregatebis da 

savali nawilis muSaoba; SevafasoT avto-

mobilis ZiriTadi saeqspluatacio-teqnikuri 

done, gavzomoT Zravas simZlavre, wamyvani 

Tvlebis wevis sidide, sawvavis xarji 

(sxvadasxva siCqaris da datvirTvis pirobebSi), 

gza da gaqanebis dro mocemul siCqaremde, 

xaxuniT gamowveuli danakargebi agregatebsa da 

saval nawilSi, samuxruWo manZili, muxruWebis 

erTdrouli da intensiuri moqmedeba. 

 gamocdis Semdeg avtomobilSi warmoqmnil 

yvela defeqts asworeben da gadascemen 

saboloo SefasebisTvis, xolo SeRebvis Semdeg 

igzavneba mza produqciis sawyobSi. 
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Tavi III 

3. Zravis remontis teqnologia 

3.1. Zravis daSlis teqnologia 

 Zravis muSaobis unaris aRsadgenad pirvel 

rigSi aucilebelia warmovadginoT remontis 

mizani da amocanebi. remontis mizani SeiZleba 

CamovayaliboT, rogorc Zravis parametrebis da 

saeqspluacio maxasiaTeblebis aRdgena 

pasportSi mocemuli maCveneblebis, remontisa 

da eqspluataciis instruqciis an saerTod 

miRebuli rekomendaciebis donemde. Zravis 

parametrebs da saeqspluatacio maxasiaTeblebs, 

romlebic kontroldeba da mTlianad 

gansazRvravs remontis xarisxs, SeiZleba 

mivakuTnoT: 

 Zravis xmauri; 

gamonabolqvi airebis toqsikuroba 

da kvamlianoba; 

  gamSvebi maxasiaTeblebi; 

 vibraciis done da mdgradoba 

muSaobis yvela reJimze; 



 115

 mimReoba, simZlavre (mabrunebeli 

momenti), sawvavis saeqspluatacio 

xarji; 

remontis Semdeg Zravis resursi, anu 

garbena Semdeg remontamde. 

Camoyalibebuli mizani SeiZleba 

miRweul iqnas: 

 yvela etapze remontis teqnologiisa 

da wesebis dacva; 

 detalis adrindeli geometriis 

aRdgena – konfiguracia, forma, 

urTierTparaleluroba, 

perpendikularoba, zedapiris cema, 

agreTve masalis zedapiris Tvisebebi 

(sisale); 

yvela SeuRlebul detalebSi RreCos 

nominaluri mniSvnelobis aRdgena; 

Zravis marTvis sistemis da damxmare 

agregatebis samuSao funqciebis 

aRdgena. 

 am amocanebis warmatebiT gadawyveta 

damokidebulia mTel rig faqtorebze, nawi-

lobriv saremonto sawarmos muSa personalis 
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kvalifikaciasa da gamocdilebaze, remon-

tisTvis saWiro instrumentebis, samarjvebis da 

mowyobilobebis arsebobaze. aqedan didi 

mniSvneloba eniWeba kvalifikacias da 

gamocdilebas Zravis rTuli defeqtebis an 

arcTu ise iSviaTad gatexili detalebis 

remontis dros; am SemTxvevaSi saWiroa ara 

marto Zravis moxerxebuli daSla, aramed 

awyobis, misi muSa procesebis, detalebis 

samuSao pirobebis da agreTve remontis 

teqnologiis codna. amis gareSe Cveulebriv ver 

uzrunvelvyobT remontis xarisxs. 

 

 

3.1.1. Zravis daSla 

 avtomobilidan moxsnil Zravs gare 

zedapirze aqvs WuWyis fena, daSlis dros igi 

SeiZleba moxvdes SigniTa detalebze an 

gamoiwvios maTi dazianeba, rac dauSvebelia, 

miT umetes maSin, roca es detalebi SeiZleba 

xelmeored gamoviyenoT. amitom daSlamde Zravi 

unda gairecxos garedan. garecxvisTvis 
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SeiZleba gamoviyenoT specialuri sakniani 

sarecxi danadgari, magram maRali Rirebulebis 

gamo es danadgari zog SemTxvevaSi miuw-

vdomelia, amitom aseT dros Zravi SeiZleba 

gavrecxoT wneviT miwodebuli wylis WavliT an 

wylis emulsiiT. 

 Zravis daSla sakmaod moxerxebulia 

specialur stendze, romelTa konstruqcia erT-

maneTisagan gansxvavebulia. am stendebSi saerTo 

aris is, rom Zravi SeiZleba davamagroT 

stendis miltuCebze da vabrunoT ganivi RerZis 

irgvliv. Cveulebriv dazgebTan SedarebiT 

msgavsi stendis upiratesobaa moxerxebuli mid-

goma Zravis yvela mxares da agreTve detalebis 

dauzianebeli moxsna. specialuri stendebis 

nakli aris is, rom isini ar arian 100%-iT 

universalurni, radgan maTze SeuZlebelia 

yvela modelis da gabaritebis Zravis damagreba, 

garda amisa saWiroeben did farTobs sawarmoSi. 

 daSla SeiZleba daviwyoT sakidi 

agregatis moxsniT – generatori, anTebis 

gamanawilebeli, wylis tumbo, kronSteinebi. 

gorgolaWebi da a.S. amiT Tavisufldeba da 
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saSualeba gveZleva advilad mivudgeT Zravis 

bloks, saxuravs da mis wina nawils. am etapze 

saWiro ar aris SemSvebi da gamSvebi 

koleqtorebis moxsna, am samuSaos Sesruleba 

mizanSewonilia blokis moxsnil saxuravze. 

cilindrebis blokis saxuravis moxsnamde 

aucilebelia SevamowmoT gazgamanawilebeli 

fazebis dayenebis niSnebi detalebze da mis 

meqanizmebze – varskvlavaze, Skivze, kbilanaze 

da detalebis korpusze. 

 blokis saxuravis moxsnis Semdeg aucile-

belia gadavabrunoT Zravi, movxsnaT karteris 

qveSi da zeTmimRebi an zeTis tumbo (Zravis 

konstruqciisgan damokidebulebiT). barbacebi 

dguSebTan erTad saWiroa movxsnaT rigrigobiT, 

raTa saxuravebi erTmaneTSi ar airios. 

arsebobs sxvadasxva mowyobiloba cilindris 

zeda nawilis gasaCarxad, romelTagan SeiZleba 

aRvniSnoT dasamuSavebel zedapirebze 

dacentrebadi da TviTdayenebadi zenkeris tipis 

instrumenti. 

 rig SemTxvevebSi sakmaod did problemas 

qmnis muxla lilvis centraluri qanCis moxsna, 



 119

risTvisac SeiZleba gamoyenebul iqnas 

specialuri qanCis gasaRebi erT metramde 

sigrZis saxeluriT. Tu am saSualebiTac ar 

moixsna maSin saWiro xdeba qanCis gaxerxva. nax. 

3.1. aRwerili operaciis Semdeg ixsneba 

gadabmuloba da mqnevara. am detalebis moxsna 

ar gviSlis maTze niSnis gakeTebas, Tu isini 

dganan calsaxad. gadabmulobis da mqnevaras 

moxsnisas sargebloben saTanado mowyobilobiT. 

 

 

 

 

 

 

 

 

nax. 3.1. muxla lilvis bolodan qanCis moxsnis 

SeuZleblobis gamo saWiroa gaixerxos “a – a” xazze 

 

Skivis da sxva detalebis moxsna muxla 

lilvis bolodan sruldeba kuTxviliani sax-

sneliT. am operaciis ZiriTadi moTxovnilebaa – 

b a 
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saxsnelis centraluri WanWiki eyrdnobodes 

muxla lilvs mxolod specialuri sayrdeniT. 

nax. 3.2. 

 

 

 

 

 

 

 

nax. 3.2. muxla lilvis bolodan Skivis saxsnelis 

gamoyenebis sqema. 1. saxsneli, 2. lilvis dazianebisgan 

damcavi, saxsnelis WanWikis sayrdeni, 3. Skivi, 4. muxla 

lilvis bolo. 

 

 Zravis daSla mTavrdeba ZiriTadi 

sakisrebis saxuravis moxsniT da muxla lilvis 

blokidan amoRebiT. ZiriTadi sakisrebis 

saxuravis moxsnamde aucilebelia Semowmdes 

maTi numeracia. Cveulebriv saxuravebs aqvT 

mzardi nomeri muxla lilvis bolodan, 

mxolod zogierT Zravebs aqvT Sebrunebuli 
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numeracia. am dros daSvebuli Secdoma 

gamoiwvevs Zravis teqnikur gaumarTaobas. 

 

 

3.1.2. Zravis calkeuli agregatebis da 

kvanZebis daSla 

 ZiriTadi kvanZebi da agregatebi, rom-

lebic saWiroeben aucilebel daSlas Zravis 

remontis Sesrulebisas aris cilindrebis 

blokis saxuravi da zeTis tumbo. maTi daSlis 

aucileblobas gvkarnaxobs detalebis mdgo-

mareobis guldasmiT Semowmeba – cveTa, RreCo 

SeuRlebebSi da deformacia. 

 praqtika gviCvenebs, rom mrudxara-barbaca 

meqanizmis (mbm) da dguS-cilindris jgufis 

(dcj) ZiriTadi detalebis did cveTasTan 

erTad, blokis saxuravis gamanawilebeli 

meqanizmis daSla aucilebelia. saxuravis 

daSlis ZiriTadi mizani – detalebis da misi 

arxebis garecxva WuWyis da cveTis 

nawilakebisgan, sarqvelebis Semowmeba, 

hermetuloba, zeTmimRebis xufis Secvla. am 
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wesebis daucvelobam SeiZleba migviyvanos 

mTeli samuSaos, iseT Sromatevadobamde, 

romelic SeiZleba dasWirdes Tundac SedarebiT 

axal Zravs mcire garbeniT, vidre im Zravs 

romelic aris moZvelebuli, aqvs didi garbena 

da Cveulebriv eqneboda remontis Semdeg iseTi 

uwesivrobebi, rogorc remontamde. mas SeiZleba 

hqondes garkveuli xasiaTis xmauri da kakuni, 

zeTis gazrdili xarji, zedmetad dabali an 

maRali wneva, gaSvebisas zeTis miwodebis 

darRveva da sxv. 

 saxuravis daSlaSi Sedis SemSvebi da 

gamSvebi koleqtorebis moxsna da 

gamanawilebeli meqanizmis daSla. saxuravidan 

koleqtoris moxsna ar aris rekomendebuli, Tu 

koleqtoris sadebebis hermetuloba daculia 

Zravis mTeli muSaobis periodSi. garda amisa 

xdeba qanCis moSveba gamSveb koleqtorze da 

arc Tu iSviaTad sarWis motexva. sarWis 

motexvisas unda moxdes misi gaburRva, romelic 

Zalian Zneli samuSaoa, gansakuTrebiT maSin, 

roca saxuravi damzadebulia aluminis 

Senadnobisgan. 
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 koleqtoris moxsna aucilebelia maSin, 

roca: 

  gvaqvs koleqtoris axali sadebi; 

 darRveulia hermetuloba saxurav-

Tan; 

 dazianebulia erTi, romelime koleq-

tori (bzari, anaxleCi); 

  motexilia samagri sarWebi; 

 dazianebulia da remonts saWiroebs 

blokis saxuravi. 

 gamanawilebeli lilvis da sarqvelebis 

meqanizmebis moxsna umravles konstruqciebSi 

ar iwvevs raime garTulebas. yvelaze martivad 

es procedura sruldeba lilvis sakisrebis 

gasarTi sayrdenebis sqemiT an sakisrebis 

mosaxsneli korpusiT, agreTve konstruqciebSi 

sadac mxreulis RerZis argasarTi sayrdeni 

damagrebulia saxuravze calke sayrdenis saxiT. 

gamanawilebeli lilvis moxsnis Semdeg 

aucilebelia sarqvelebidan zambarebis moxsna 

da sarqvelebis amoReba. sarqvelebidan 

zambarebis moxsna warmoebs specialuri 

mowyobilobis saSualebiT. sarqvelebis meqa-
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nizmis daSla mTavrdeba zambaris sayrdeni 

sayeluris moxsniT – am operaciis 

Seusrulebloba iwvevs sayelurebis dakargvas 

da saxuravis Semdgom remonts. 

 dizelis ZravebSi sarqvelebis meqanizmis 

daSlis garda xSirad warmoiqmneba frqvevanebis 

moxsnis aucilebloba. bevr Tanamedrove 

ZravebSi frqvevanis moxsna SeiZleba 27mm-iani 

maRali torsuli qanCis gasaRebis saSualebiT, 

ris Semdegac viRebT mowvis sawinaaRmdego 

sayelurebs frqvevanis saxuravis budidan. 

 zeTis tumbos daSla aucilebelia Zravas 

rTuli remontis Sesrulebis dros. daSla 

gvaZlevs SesaZleblobas movaSoroT WuWyi 

korpusis arxebidan, gamovavlinoT korpusis da 

kbilanebis mdgomareoba, RreCo SeuRlebul 

detalebSi da sareduqcio sarqvelis 

muSaunarianoba. Zravebis remontis praqtikaSi 

cnobilia SemTxvevebi, roca awyobil ZravSi 

Zveli tumbos dauSlelad da Seumowmeblad 

dayenebam gamoiwvia sakmaod seriozuli 

defeqtebi da uwesivrobebi. 
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 garda aRniSnuli kvanZebis da 

agregatebisa Zravis remontis dros xSirad 

gvixdeba dguSis moxsna barbacasTan erTad – es 

samuSao sruldeba sxvadasxva meTodebiT 

dguSis konstruqciis mixedviT, mosrialea Tu 

Cawnexili TiTi barbacaSi. 

 

3.2. Zravis detalebis garecxva 

   Zravis detalebis garecxva warmoadgens 

didad sapasuxismgeblo operacias, gansazRvravs 

Semdeg etapebze muSaobis da mTlianad remontis 

xarisxs. daSlis Semdeg detalebis garecxvis 

aucileblobas gvkarnaxobs pirvel rigSi 

sisufTavis moTxovna defeqtaciis dros, WuWyi 

SeuZlebels qmnis zust gazomvas da xSirad 

faravs detalis defeqts, romlis gamomJRavneba 

advilia garecxvis Semdeg. Zravis remontis 

dros miRebulia garecxvis ori ZiriTadi saxe – 

xeliT da avtomatizebuli. xeliT garecxva 

xSir SemTxvevaSi gamoyenebulia mcire 

saremonto sawarmoebSi. teqnologia sakmaod 

martivia – detali an kvanZi daideba specialur 
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qveSze da irecxeba funjiT an gamrecxi 

xsnariT. gamrecx xsnarad xSirad gamoyenebulia, 

benzini, navTi da sodis xsnari. 

 yvelaze ukeTesi sarecxi saSualebaa 

benzini. misi mTavari nakli aris – orTqlis 

maRali aqroladoba, rac dakavSirebulia 

xanZris saSiSroebasTan da toqsikuroba, 

gansakuTrebiT daxurul SenobaSi. garda amisa 

benzini axdens mavne zegavlenas mTlianad 

garemoze. benzini ver recxavs bolomde mtvris 

mcire nawilakebs, WuWyis da gansakuTrebiT 

abraziul nawilakebs detalebidan remontis 

Semdeg, ris gamoc detalebis garecxva mxolod 

benzinSi ar SeiZleba CaiTvalos xarisxianad, 

miuxedavad imisa, rom detalebis garecxvis 

aRniSnuli xerxi jer kidev gamoiyeneba mcire 

saremonto sawarmoebSi, benzini mavned moqmedebs 

rezinis samarjvebze da agregatebis Semam-

Widrovebel detalebze. benzinis upiratesobas 

warmoadgens zeTis WuWyis swrafi gaxsna, 

agreTve detalebis gaucximoeba, rac saSualebas 

gvaZlevs garecxvis da gaSrobis Semdeg 



 127

aRmovaCinoT detalze bzarebi da sxva 

defeqtebi. 

 navTi mniSvnelovnad nakleb xanZarsaSiSia 

da misi orTqli praqtikulad ar aris 

aqroladi, magram toqsikuria da didxans 

moqmedebs xelis kanze. misi sarecxi Tvisebebi 

mniSvnelovnad naklebia vidre benzinis  imis 

gamo, rom is ufro blantia. detalebi 

garecxvis Semdeg rCebian zeTiani da kargad 

izidaven mtvers da WuWys. amis gamo navTis 

gamoyenebas Zravis remontSi SeiZleba hqondes 

mxolod damxmare mniSvneloba. 

 benzinis da navTisagan gansxvavebiT sodis 

xsnari ar aris toqsikuri da absoluturad 

usafrTxoa. misi nakli aris is, rom efeqturia 

ZiriTadad, mxolod cxel mdgomareobaSi, 

Znelad Aacilebs WuWys rTuli konfiguraciis 

detalebs da iwvevs aluminis detalebis 

korozias, amitom mcire saxelosnoebSi misi 

gamoyeneba ufro xelsayrelia. saremonto 

sawarmoebSi gamoyenebas poulobs sxva sarecxi 

nivTierebebi da specialuri sinTetikuri 

xsnarebi.  
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 Zravis didi moculobis saremonto samuSa-

oebis Sesrulebisas xeliT recxva araefeqturia 

mcire mwarmoeblobis gamo. amitom saSualo da 

did saremonto sawarmoebSi mizanSewonilia 

gamoyenebul iqnas Zravis sarecxi danadgarebi. 

aseTi danadgarebi gamoSvebuli sxvadasxva 

firmebis mier uzrunvelyofs, rogorc mcire 

ise didi detalebis garecxvas gacxelebiT da 

gawmendas damaWuWyianebeli xsnarebisgan. 

miuxedavad imisa, rom msgavsi danadgarebi 

maRalefeqturia, xeliT recxva mTlianad ar 

aris gamoricxuli sawarmoo procesebidan. 

Zlier daWuWyianebuli detalebis winaswari 

gawmenda mainc xeliT sruldeba. 

 gamrecxi mowyobilobis gamoyenebis da 

detalebis garecxvis xerxisgan damoukideblad, 

garecxva Tavis mxriv warmoadgens operaciis 

kompleqts, Sesrulebuls Semdegi mimdevrobiT: 

1. detalis gare zedapirebis 

gasufTaveba WuWyisgan; 

2. Sida siRrueebisa da arxebis 

gasufTaveba namwvis da detalebis 

cveTis nawilakebisagan; 
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3. detalebis SeuRlebuli zedapi-

rebis gasufTaveba SemamWid-

rovebeli elementebisgan; 

4. detalebis garecxva; 

5. Sida arxebis gaqreva da deta-

lebis gaSroba. 

praqtika gviCvenebs, rom garecxvis 

sxvadasxva etapze daWuWyianebis xarisxisagan 

damokidebulebiT detalebma SeiZleba 

moiTxovon gansxvavebuli saSualebebi. garedan 

Zlier gaWuWyianebuli Zravi, gansakuTrebiT Tu 

aqvs namuSevari zeTis gamonaJoni detalebis 

SeerTebis adgilze Cveulebriv iTxovs gare 

zedapirebis meqanikur gawmendas liTonis 

jagrisiT an safxekiT. analogiuri 

instrumentebi SeiZleba gamoviyenoT detalis 

Siga siRruis winaswari gawmendisTvis, Tu masze 

aris namwvis didi danaleqi. 

 miuxedavad imisa, rom sadao ar aris 

remontis samuSaoebis xarisxianad Ses-

rulebisTvis detalebis gulmodgined garec-

xvis operaciebis aucilebloba, praqtikaSi 

xSirad am sakiTxs saTanado yuradRebas ar 
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aqceven, xSiria SemTxvevebi, rodesac detalebs 

saerTod ar recxaven anda uxarisxod. 

aRniSnulis mizezia ZravSi mimdinare proce-

sebis ucodinaroba. 

 Zravis daSlis da yvela detalis 

garecxvis Semdeg saWiroa maTi Senaxva. mocemul 

SemTxvevaSi saubaria gaucveTel detalebze, 

romlebic remonts ar saWiroeben, maT ricxvSi 

Sedis samagri detalebi, kronSteinebi, 

saxuravebi, garsacmebi da sxv.  

cxadia, Zravis mcire remontis dros 

detalebi specialur Senaxvas, rogorc wesi ar 

saWiroeben. samuSao moiTxovs mcire dros da 

moxsnil detalebs sakmaod swrafad daayeneben 

avtomobilze. magram gansakuTrebiT Zravis 

rTuli remontis dros avtomobili SeiZleba 

idges mniSvnelovani drois ganmavlobaSi Zravis 

gareSe. am drois ganmavlobaSi remontdeba 

gacveTili detalebi da elodebian dakveTil 

saTadarigo nawilebs. detali, romelic ar 

monawileobs saremonto procesSi, SeiZleba 

inaxebodes ise, rom daculi iyos misi 
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mTlianoba awyobamde da Zravis avtomobilze 

dayenebamde. 

 

3.3. Zravis detalebis defeqtacia 

Zravis detalebis defeqtaciis ZiriTadi 

mizani – ganisazRvros cveTis xarisxi, an yvela 

detalis dazianeba. es aucilebelia imisaTvis, 

rom erTi mxriv SeviZinoT aucilebeli 

saTadarigo nawilebi, xolo meores mxriv – 

gamovlindes is detalebi, romlebic SeiZleba 

gavaremontoT an aRvadginoT. 

mocemul etapze remonti iTxovs 

gansazRvrul moxerxebulobas, gamocdilebas da 

moTminebas. xangrZlivi eqspluataciis Semdeg 

Zravs Cveulebriv aqvs didi raodenobis 

gacveTili detalebi da zedapirebi. aqedan 

gamomdinare saWiroa – CaviweroT gacveTili 

zedapiris da dazianebuli detalis yvela zoma. 

es gamoricxavs SemdgomSi awyobis dros 

aRmoCenil, adre SeumCnevel an daviwyebul 

dazianebebs da Sesabamisad Zravis remontis 

gadidebul dros. 
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defeqtacia warmoadgens sakmaod rTul da 

xangrZliv process, maRali kvalifikaciis da 

gamocdilebis mqone specialistebs, romlebic 

asruleben kontrols da detalebis gazomvas. 

es samuSao SeiZleba Sesruldes mxolod 

detalebis garecxvis Semdeg, sxvagvarad zusti 

gazomva SeuZlebelia, radgan WuWyi SeiZleba 

moxvdes gamzomi xelsawyos fexze. gazomvis da 

kontrolis dros unda vicodeT ZiriTadi 

detalebi da zedapirebi, romlebic saWiroeben 

Semowmebas. gazomvis da Semowmebis Sedegebi 

rekomendebulia SevitanoT defeqtaciis aqtSi, 

imisaTvis rom gavakeToT daskvna ra aris 

aucilebeli, remonti Tu detalis Secvla. 

ZiriTadi yuradReba unda gavamaxviloT im 

detalebze, romelTac adre ukve hqondaT 

Catarebuli remonti, radgan aseTi detalebis 

aRsadgenad saWiroa didi Sroma an SeiZleba 

saerTod uvargisi gamodges da saWiroebdes 

Secvlas.  

defeqtaciis Sesasruleblad saWiroa 

gvqondes yvela aucilebeli gamzomi 

instrumenti. romelime instrumentis uqonlobis 
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SemTxvevaSi ver uzrunvelvyofT maRali 

xarisxis remonts, radgan SeuZlebeli iqneba 

zustad ganvsazRvroT detalebis teqnikuri 

mdgomareoba da Sesabamisad remontis an maTi 

didi raodenobis Secvlis aucilebloba. 

 

3.3.1. Zravis ZiriTadi detalebis 

gazomvis teqnologia 

muxla livi winaswar waWiroebs vizualur 

daTvalierebas da yelebis mdgomareobis 

Semowmebas. Rrma nakawrebi mis zedapirze 

Cveulebriv adasturebs remontis aucileb-

lobas, maSinac ki, Tu gazomva ar aCvenebs 

cveTas. muxla lilvis yelis zedapiri SeiZleba 

iyos gluvi, magram es srulad ar niSnavs imas, 

rom lilvi ar aris gacveTili – cnobilia 

SemTxvevebi, rodesac praqtikulad TiTqmis 

idealuri gare zedapiris yels hqonia 

dauSvebeli cveTa da mTlianad lilvs didi 

deformacia. 

lilvis deformacia mowmdeba prizmebze 

dgariani indikatoriT, romelsac aqvs 
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damagrebuli fexi. (nax. 3.3) gazomvisas saWiroa 

lilvi ganapira ZiriTadi yelebiT dava- 

 

 

 

 

 

 

 

 

nax. 3.3. muxla lilvis deformaciis kontroli da 

yelebis cemis gazomva prizmaze 

yenoT prizmebze, Semdeg SevaxoT indikatoris 

fexi rigrigobiT Sua yelis Sua nawils, lilvi 

davabrunoT erT brunze. isris maqsimaluri 

gadaxra gviCvenebs yelis cemas. Tu yelze 

SeimCneva uTanabro cveTa mTel siganeze, maSin 

is Cveulebriv ufro mcire iqneba Sua nawilSi 

sadac sruldeba gazomva.  

ganapira ZiriTadi yelebis axlos 

gazomvisas SeiZleba gamovlindes yelis 

elifsoba araTanabari cveTis gamo. lilvis Sua 
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ZiriTadi yelis dasaSvebi cema ganapira 

yelebTan SedarebiT Cveulebriv ar unda 

aRematebodes 0,05-0,06 mm-s. gasaTvaliswinebelia, 

rom axal lilvs SeiZleba hqondes cema ara 

umetes 0,01-0,015 mm. rekomendebulia, rom Tu cema 

metia 0,04-0,05 mm-ze lilvi garemontdes. 

 lilvis gazomva mosaxerxebelia 

mikrometris (nax. 3.4.) gamoyenebiT, gazomvisas 

saWiroa mikrometri davayenoT yelze  da davab- 

 

 

 

 

 

 

 

 

nax. 3.4. ZiriTadi yelebis gazomva mikrometriT 

runoT gamzomi xelsawyos Tavi, sanam ar 

gamoCndeba Wrialas damaxasiaTebeli danayofi. 

ufro zusti gazomva SeiZleba SevasruloT 

pasametriT, romelsac aqvs5-10-jer mcire 

danayofis fasi da gamoricxavs yovelgvar 
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cdomilebas. yelis dasaSvebi elifsoba ar unda 

aRematyebodes 0,01-0,015 mm-s. 

 gazomvisas, rom Secdomebi gamoiricxos, 

saWiroa TiToeuli yelis gazomvis win 

mikrometri SevamowmoT da aucileblobis 

SemTxvevaSi xelaxla davayenoT. 

 amisaTvis saWiroa gamoviyenoT etalonuri 

sigrZis sazomi, romelic Tan axlavs 

mikrometrs. Tu mikrometris Cveneba ar emTxveva 

etalonis sigrZes da gansxvavdeba misgan 0,005 

mm-iT, maSin unda movuSvaT kontrqanCi da 

sazomi Tvali davayenoT nulze. 

 cilindris diametris gazomva xor-

cieldeba Sigmzomi indikatoris saSualebiT. 

gazomvis win saWiroa indikatori davayenoT 

nulze fardobiTi xelsawyoebiT. es SeiZleba 

gakeTdes ramdenime xerxiT – mikrometris 

gamoyenebiT, rgolisebri kalibriT an 

specialuri dasayenebeli xelsawyoTi. yvelaze 

martivi (magram ara umjobesi) xerxia 

indikatoris dayeneba mikrometris saSualebiT, 

amisaTvis saWiroa mikrometri davayenoT 

damrgvalebul zomaze, romelic axlosaa 
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cilindris diametrTan (cilindris miax-

loebuli diametric SeiZleba gavzomoT 

StangenfargliT). Semdeg Sigmzomi davayenoT 

ise, rom misi sayrdeni fexebi exebodes 

mikrometris gamzom zedapirebs. mikrometris or 

sibrtyeSi rxeviT SesaZlebelia Sigmzomi 

indikatoris isari davayenoT nulze. Sigmzomi 

indikatoris dayeneba rgolisebri kalibris 

gamoyenebiT praqtikaSi ramdenadme SezRudulia 

kalibrebis didi raodenobiT aucileblobis 

gamo, maSin roca gasaremontebelia Zravebis 

didi raodenoba. Sigmzomis gasamarTavad 

moxerxebulia dasayenebeli xelsawyos gamo-

yeneba, magram es meTodi praqtikaSi jer-

jerobiT iSviaTad gvxvdeba. 

 Sigmzomi indikatoriT cilindris di-

ametris gazomvisas Secdomebis Tavidan 

asacileblad, saWiroa gamocdili meqanikosi, 

romelic sworad aiRebs indikatoris Cvenebebs. 

indikatoris Cvenebis sworad asaRebad 

indikatoris sazomi fexebis simetriis RerZi 

unda iyos cilindris RerZis perpen-

dikularuli. cilindris diametric izomeba 
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ramdenime kveTSi (nax. 3.5.) cilindris zedapiri 

yvelaze metad cvdeba zeda mkvdar wertilTan 

axlos. Tu cveTa ar aRemateba 0,05-0,06 mm-s 

saWiroa SeavamowmoT cilindris mTeli 

zedapiris mdgomareoba. mxolod im SermTxvevaSi 

Tu zedapirze ar gvaqvs  nakawrebi SegviZlia 

gamoviyenoT standartuli zomis dguSi da 

rgoli. remontis praqtikaSi cnobilia 

SemTxvevebi, rodesac cilindrebis cveTa ar 

aRemateboda 0,01-0,02 mm-s, magram zedapiri iyo 

dakawruli da masSi standartuli rgolebis da 

dguSis dayenebam gamoiwvia zeTis xarji 1,0-1,5 

litri 1000 km garbenaze. 

 Zravebis did raodenobas aqvs cilindris 

diametris daSveba ,,+” fardobiTi standartuli 

mniSvneloba (zRvrebSi 0-0,02 mm). am dros 

saWiroa gvaxsovdes, rom aucilebelia 

CavataroT gazomvebi.  

sakisris sadebis zomebi defeqtaciis 

dros kontroldeba imisaTvis, rom davadginoT 

misi deformacia da ganvsazRvroT remontis 

aucilebloba. gazomvis win aucilebelia 
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detalis saxsneli sibrtyis zedapiri 

gavwmindoT da Tanabrad  davuWiroT  saxuravis 

 nax. 3.5. Sigmzomi indikatoris gamarTva 

mikrometris saSualebiT da cilindris diametric 

gazomva 

WanWikebi. gazomvis meTodi igivea rac 

cilindrebis SemTxvevaSi. gansakuTrebuli 

yuradReba unda daeTmos sayr-denis cveTas da 

gadaxurebas. msgavs SemTxvevebSi garda di-

ametris kontrolisa saWiroa SevamowmoT say-

rdenis araTanaRerZuloba. amisaTvis unda 

visargebloT mrudTarga saxazaviT, risTvisac 

sayrdenebi unda davayenoT ise, rom maTi Rer-
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Zebi paraleluri iyos. araTanaRerZuloba an 

deformacia SeiZleba gamovavlinoT saxazavis 

rxeviT Sualedur sayrdenze. Tu saxazavi iwyebs 

rxevas  erT  romelime  sayrdenze  araTanaRer- 

 

nax. 3.6. barbacas qveda Tavis naxvretis diametris 

gazomva indikatoriT 

Zulobis gansazRvra SesaZlebelia cecis 

saSualebiT. dasaSvebad SeiZleba CaiTvalos 

iseTi defeqti, romelic ar aRemateba 0,02 mm-s, 
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winaaRmdeg SemTxvevaSi sayrdeni saWiroebs 

remonts. barbacas qveda Tavis gazomva xdeba 

Sigmzomi indikatoriT, saxuravis WanWikebis an 

qanCebis daWeris Semdeg (nax. 3.6.). xangrZlivi 

eqspluataciis Semdeg barbacas qveda Tavis 

naxvretis gaWimva misi RerZis gaswvriv xdeba 

0,01-0,013 mm-iT, amitom saWiroa remonti.

 barbacas zeda TavSi TiTis Casmis ori 

xerxi arsebobs, uZravi da mcuravi Casma. uZravi 

Casmis SemTxvevaSi  gamownexili TiTis zoma ar 

unda iyos Semcirebuli 0,015-0,020 mm-iT, 

winaaRmdeg SemTxvevaSi saWiroa barbaca 

Seicvalos, an CavsvaT gadidebuli diametris 

TiTi dguSis naxvretis diametris damuSavebis 

Semdeg. mcuravi Casmis dros TiTis diametris 

Secvlis SemTxvevaSi saWiroa milisis Secvla. 

dguSis TiTis diametri da cveTa izomeba 

pasametriT 0,002 mm-is sizustiT. cveTa 

ganisazRvreba muSa da aramuSa zedapirebis 

diametrebis sxvaobiT. amisTvis saWiroa 

gaviTvaliswinoT TiTis deformacia da cveTis 

uTanabroba, ris gamoc gareTa diametri xdeba 

ovaluri. TiTis cveTam da ovalobam ar unda 
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gadaaWarbos 0,01 mm-s winaaRmdeg SemTxvevaSi 

saWiroa misi Secvla. 

 gansakuTrebuli yuradReba unda daeTmos 

barbacas RerZis deformacias, risTvisac unda 

visargebloT specialuri gasazomi xelsaw-

yoebiT. Tu es xelsawyoebi ar gvaqvs maSin 

SeiZleba gamoviyenoT brtyeli zedapiri 

barbacas deformaciis Sesamowmeblad. filaze 

deformirebuli barbaca qanaobs, rogorc 

naCvenebia nax. 3.7.-ze. bevrad ufro zust Sedegs 

gvaZlevs Semowmeba RreCoze mrudTarga 

saxazaviT (nax. 3.8.). magram orive meTodi 

miuRebelia deformaciis raodenobrivi xarisxis 

SefasebisaTvis, radgan aucilebelia defor-

mirebuli barbacas gasworeba. barbacas 

deformacia zeda da qveda Tavis RerZebis 

araparalelurobaze ar unda aRematebodes 0,02-

0,03 mm-s cilindris diametris tol sigrZeze. 

saWiroa aRiniSnos, rom barbacas Semowmeba 

filaze dagrexili ReroTi Cveulebriv ar 

iZleva damaxasiaTebel ,,qanaobas”, radgan 

mocemuli xerxi yovelTvis ar warmoadgens
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nax. 3.7. barbacas deformaciis Semowmeba  

sasworebel filaze 

uSecdomos ara marto raodenobrivad aramed 

xarisxobrivadac. Zravis detale-bis Semow-

mebisas gansakuTrebuli yuradReba unda 

daeTmos gamanawilebeli meqanizmis da misi 

amZravis mdgomareobas, ramdenadac Zravis am 

nawils SeiZleba hqondes uwesivrobaTa sakmaod 

didi raodenoba. Zravis xmaurze udides 

gavlenas axdens gamanawilebeli lilvis da 

misi detalebis teqnikuri mdgomareoba – mbiZ-

gvelebi da sayrdenebi. gamanawilebeli lilvis 

sakisrebSi RreCo ganisazRvreba sayrdeni nax-

vretis da yelis diametris  gazomvis  Sedegad, 

es RreCo ar unda  aRematebodes 0,09-0,10 mm-s. Tu 
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nax. 3.8. barbacas deformaciis Semowmeba mrudTarga 

saxazaviT 

 

RreCo gadidebulia aucilebelia gamovarkvioT 

deta-lebis nominaluri zomebi sacnobaro 

lite-raturiT, imisTvis, rom ganvsazRvroT 

romeli detalia Zlier gacveTili – xSirad 

gamanawilebeli lilvis SecvliT SeiZleba 

aRvadginoT nominaluri RreCo sakisrebSi. 

garda amisa gamanawilebeli lilvis say-

rdeni yelis diametrebi saWiroa SevamowmoT 

cemaze nax. 3.9. amasTan erTad mowmdeba lilvis 

muStebi, mbiZgvelebi, sarqvelebi da  mxreulis 
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RerZi. gacveTis SemTxvevaSi xdeba zogierTi 

detalis muSa zedapirebis aRdgena an Seicvleba

  

 

 

 

 

 

 

 

 

 

 

nax. 3.9. gamanawilebeli lilvis deformaciis Semowmeba 

prizmaze 

axliT. rac Seexeba sarqvelebs isini damatebiT 

unda Semowmdnen deformaciaze, mcire 

deformaciac ki advilad SeimCneva garegani 

daTvalierebiT, magram mainc saWiroa 

gamoviyenoT specialuri xelsawyo nax. 3.10. 

Zravis deformaciis SemTxvevaSi aucile-belia 

SevamowmoT cilindrebis bloki da misi 

saxuravi. Semowmeba sruldeba mrudTarga
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nax. 3.10. sarqvelis Reros Semowmeba deformaciaze 

specialuri xelsawyos gamoyenebiT 

saxazaviT da cecebis kompleqtis gamoyenebiT. 

saxazavi ideba sibrtyeze diagonalurad da 

maTi zedapirebis xvrelSi Tavsdeba Sesabamisi 

sisqis ceci nax. 3.11. Tu 0,05-0,06 mm sisqis ceci 

Tavisuflad gadis saxazavis qveS zedapiri 

saWiroebs damuSavebas. blokis xangrZlivi 

eqspluataciis Semdeg SesaZlebelia SeimCnes 

mcire ,,Cavardnebi” cilindrebis zedapirsa da 

blokis saxuravis samagri WanWikebis 

naxvretebis SemaRlebebs Soris. saxuravis 

deformacia xSirad dakavSirebulia Zravis 

gadaxurebasTan da   gamoixateba   zedapiris
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Sua nawilis CavardniT. Zlieri gadaxurebis Sem-

TxvevaSi  saxuravma SeiZleba ganicados defor- 

 

nax. 3.11. blokis saxuravis sibrtyis dfeformaciis 

Semowmeba mrudTarga saxazavis da cecis kompleqtis 

gamoyenebiT

macia ara marto blokis Sepirapirebis aramed 

zeviTa zedapirze da nawilobriv gamanawi-

lebeli lilvis sagebze. 

Zravis yvela detalis Semowmebis Sedegebis 

safuZvelze SeiZleba gavakeToT daskvna – 

aucilebelia maTi remonti an Secvla. saboloo 

gadawyvetileba remonti an axali detaliT 

Secvla xSirad dakavSirebulia or seriozul 

faqtorTan – saremonto bazis arseboba 
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kvalificiuri personaliT da aucilebeli 

detalis dayenebis SesaZleblobiT. iSviaTi da 

Zveli Zravebis remontisTvis ufro mizan-

Sewonilia, rogorc ekonomiis, ise axali 

detalebis miRebis siZneleebis gaTvaliswineba. 

farTod cnobili da gavrcelebuli 

ZravebisTvis SesaZlebelia yvela varianti, 

axali modelebi ki xSirad gaTvlilia 

detalebis Secvlaze, maT ricxvSi saremonto 

zomebis kompleqtis uqonlobis gamo. ase, rom 

mravali sakiTxis gadawyveta damokidebulia 

saremonto organizaciis SesaZleblobebze da 

remontis Semsrulebeli personalis 

kvalifikaciaze. 

 

 

 

 

 

3.3.2. Zravis detalebSi bzarebis aRmoCena 

 rogorc praqtika gviCvenebs, detalebis 

Semowmebisas ar SeiZleba SemovifargloT 
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mxolod gazomvebiT, deformaciiT da kon-

kretuli zedapiris cveTiT. zogjer detalebze 

SeiZleba aRmoCndes sxva defeqtebi, saxeldobr, 

metnabeWi, bzarebi da sxv. detalebSi bzaris 

gaCenis mizezad gvevlineba pirvel rigSi 

muSaobis aranormaluri pirobebi, rogoricaa 

Zlieri gadaxureba, Cqari gacieba, dartymiTi 

datvirTvebi da sxv. bzaris warmoqmna agreTve 

SesaZlebelia remontis teqnologiis darRvevis 

gamo. magaliTad, muxla lilvis yelis saTelis 

moWera gaxexvis dros warmoqmnis Zabvebis 

koncentracias da aCens bzarebs yelis kideebze. 

 zogierT Zravze saxuravis WanWikebis 

zedmetad moWera SeiZleba gaxdes mizezi 

cilindrebis blokSi WanWikebis naxvretebis 

kuTxvilebSi bzarebis warmoqmnisa. wyliT 

gagrilebis sistemis Zravis eqspluatacia 

drois im periodSi, rodesac wyali civia, aris 

agreTve sakmaod gavrcelebuli mizezi bloksa 

da mis saxuravze warmoqmnili bzarebisa wylis 

gaJonvis Sedegad. 

 ama Tu im detalSi warmoqmnili bzari, 

xSirad lokalizdeba e.i. xangrZlivi drois 
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ganmavlobaSi rCeba ucvleli. xSir SemTxvevaSi  

(cikluri gamocda, muSa datvirTva da cikli 

gacxeleba-gagrileba) bzari viTardeba da 

mTavrdeba detalis gatexviT. bzaris 

ganviTarebis siswrafe da Sedegi damokidebulia 

detalis tipze, masalaze da kveTze, 

romelzedac gadis bzari. mrudxara barbaca 

meqanizmis (mbm) sapasuxismgeblo detalebis da 

dguSis jgufis, muxla lilvis CaTvliT, 

barbaca da dguSis TiTi, bzaris warmoqmnis 

adgilisgan damoukideblad, praqtikulad 

yovelTvis iwvevs detalebis daSlas da Zravis 

wyobidan gamosvlas. am TvalsazrisiT bzari 

naklebad saSiSia dguSis rgolis Raris 

zRudarebs Soris, magram bzari dguSis nuJrSi 

Cveulebriv iwvevs daSlas, Tumca es naklebad 

saSiSia, vidre barbacas gawyveta. 

 korpusul detalebSi, rogoricaa cilin-

drebis bloki, blokis saxuravi, bzari rogorc 

wesi gadis gagrilebis sistemis siRrueSi, 

SezeTvis sistemis arxebSi, karteris venti-

laciaSi, cilindrebSi an garemoSi iwvevs 

gaJonvas da muSa siTxis gamodinebas. garda 
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amisa, bzaridan, cilindris kedlidan an wvis 

saknidan, gagrilebis sistemaSi Zravis muSaobis 

dros xvdeba gamomuSavebuli airi, romlidanac 

gamoedineba gamagrilebeli siTxe, rac xSirad 

amcirebs gagrilebis sistemis efeqturobas. 

savsebiT SesaZlebelia bzarebi ufro metad 

iyos cilindrebis blokis da saxuravis 

zedapirebis, samagri WanWikebis, gagrilebis 

siRruis fanjrebSi da agreTve cilindris zeda 

nawilis wriul mimarTulebaze. bzarebi 

cilindris qveda nawilSi Cveulebriv 

dakavSirebulia dazianebuli (daSlili) 

barbacas dartymebTan, romelic ganlagebulia 

vertikalurad (nax. 3.12.). blokis saxuravSi 

bzari xSirad ganlagebulia sarqvelis bude-

ebTan, sarqvelis budeebs Soris da winkameraSi 

(dizelebSi). gamanawilebeli lilvis zeda 

sagebSi, agreTve gamSvebi sarqvelis budeebSi. 

praqtika gviCvenebs, rom  yvela bzaris aRmoCena 

garegani daTvalierebiT SeuZlebelia. Zalian 

xSirad bzarebis aRmoCenas xels uSlis 

details  daWuWyianeba,  namwvi,  fisi, zedapiris 
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nax. 3.12. tipiuri bzarebi cilindrebis blokSi. a) 

saxuravis WanWikebis naxvretebis xazze; b) analogiurad 

cilindris masrebze; g) samagri WanWikebis nazvretebis 

axlos; d) cilindris masrebze 

rTuli reliefi, bzaris mcire zoma da sxv. 

amitom bzaris arsebobis Sesaxeb utyuari info-

rmaciis misaRebad Zravis sapasuxismgeblo 

detalebSi aucilebelia visargebloT defeqto-

skopiis specialuri meTodebiT. yvelaze iafi da 

martivi meTodia feradi defeqtoskopia. am 

meTodis arsi mdgomareobs SemdegSi: Sesamow-

mebeli detalis zedapirs winaswar recxaven 

benzinSi, wmenden da aSroben SekumSuli haeris 

WavliT, ris Semdegac wausmeven wiTlad 

a 

b 

g 

d 
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SeRebil specialur siTxes, romelsac aqvs 

gaJonvis didi unari. kapilarulobis moqmedebiT 

siTxe moxvdeba bzarebSi. detalze darCenil 

gamSral siTxis fenas mowmenden CvriT, 

romelic dasvelebulia transformatoris 

zeTis da navTis nareviT. es narevi amJRavnevbs 

did siblantes da amis gamo bzarSi ver aRwevs. 

Semdeg zedapirs gawmenden mSrali sufTa CvriT, 

gawmendil sufTa zedapirze wausmeven 

mamJRavnebel TeTr saRebavs, romelsac gamohyavs 

bzarSi darCenili siTxe. ramdenime wuTis 

Semdeg detalis zedapiris TeTr fonze 

gamoixateba bzaris wiTeli suraTi, romelic 

miuTiTebs bzaris adgilsa da konfiguracias. 

Semowmebis Semdeg detals asufTaveben 

saRebavisgan. saRebavis meTodi sakmaod 

universaluria da saSualebas iZleva vipovoT 

bzari, romlis siganea 0,001 mm nebismieri 

masalis detalebis umetesobaze. misi naklia 

bzaris gamovlenis siZnele xorklian 

zedapirze. 

 magnituri defeqtoskopiis meTodi gamo-

iyeneba, mxolod Tujis da foladisgan 
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damzadebuli detalebisTvis, romelTac gaaC-

niaT magnituri Tvisebebi. detali Tavsdeba 

magnitur velSi da magnitdeba, Semdeg detalze 

moayrian specialur feromagnitur fxvnils an 

suspenzias, Tu detalis zedapirze aris bzari, 

maSin magnituri veli am adgilze iqneba 

araerTgvarovani da warmoiqmneba feromagnituri 

nawilakebis dagrovebis zona, romelic 

gviCvenebs arsebul defeqts. 

 defeqtaciis meTodebis nairsaxeobas 

warmoadgens magnetoluminescenciuri defeq-

toskopiis meTodi. Tu specialur feromagnitur 

fxvnils daumatebT fluorescirebul pastas, 

maSin defeqti masalaSi mkafiod gamoixateba 

sibneleSi. es aiolebs bzaris moZebnas da 

Semowmebis Sedegs xdis ufro ueWvels. 

magnituri defeqtoskopiis meTodi iZleva karg 

Sedegs, saxeldobr – muxla lilvis mzaris 

mosaZebnad. bzari warmoiqmneba sakisris daSlis 

da remontis teqnologiis darRvevis Sem-

TxvevaSi. ultrabgeriT defeqtoskopias safuZ-

vlad udevs ultrabgeriTi impulsebis arekvla, 

romelic gadaecema defeqtidan detalze 2-5 
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megaherci sixSiris dros. areklili impulsebi 

gardaiqmneba, gaZlierdeba da gadaecema ultra-

bgeriTi defeqtoskopiis xelsawyos ekrans. 

arsebobs agreTve rentgenologiuri xelsawyo 

detalebis sakontrolod. miuxedavad nebismier 

masalaSi faruli defeqtebis gamovlenis farTo 

SesaZleblobisa, am meTodebma remontis 

praqtikaSi gavrceleba ver hpova mowyobilobis 

siZvirisa da zogierT detalze SezRuduli 

gamoyenebis gamo. 

 faruli defeqtebis gamovlenaSi sakmaod 

farTo gamoyeneba  hpova gamocdis hidrav-

likurma meTodma. es meTodi ZiriTadad 

gamoiyeneba iseTi detalebisTvis, romlebsac 

aqvT rTuli forma da SigniT aqvT siRrue da 

arxebi. meTodis arsi mdgomareobs, imaSi rom 

detalis zedapirze gamomaval naxvretebs 

daxuraven hermetulad da erTi naxvretidan 

SeuSveben wyals wneviT 0,6-0,8 mp, Tu detals 

aqvs bzari wyali gamova iqedan da wneva 

siRrueSi daecema. 

 remontis praqtikaSi zogjer iyeneben 

pnevmatikur gamocdas, amisTvis detalis arxebSi 
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da siRrueSi miawodeben SekumSul haers wneviT 

0,15-0,2 mp da detals CauSveben wyalSi, haeris 

buStulebis warmoqmniT SeiZleba ganvsazRvroT 

bzaris da forebis ganlagebis adgili. 

gamocdis pnevmatikuri meTodi ufro zustad 

gviCvenebs defeqtis ganlagebas, magram 

naklebmgrZnobiarea mikrobzarebis mimarT, 

vidre hidravlikuri. 

 kargi SedegiT xasiaTdeba bzarSi SemRwevi 

siTxiT gamocdis meTodi. mas safuZvlad udevs 

zogierTi siTxis, saxeldobr navTis SeR-

wevadoba bzarebsa da forebSi. gamWoli 

defeqtis arsebobis SemTxvevaSi mis siRrueSi 

Casxmuli navTi TandaTanobiT gamoJonavs gareT. 

detalis zedapiri winaswar ifareba carcis 

xsnariT da Sreba. am meTodis naklia rTuli 

konfiguraciis detalebSi defeqtebis aRmoCenis 

SeuZlebloba, agreTve gamocdisTvis saWiro 

didi dro, Tu defeqti Zlier mcirea. 

 garda CamoTvlili meTodebisa, detalis 

zedapirze arsebuli bzari SeiZleba gamovav-

linoT, Tu mas davamuSavebT, magaliTad,
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nax. 3.13. tipiuri SemTxveva bzaris aRmoCenisa detalis 

damuSavebis Semdeg. a) dasamuSavebeli zedapiri; b) 

detalis kedlis gamownexa; g) safexuris warmoqmna 

damuSavebis Semdeg. 

qviSaWavluri damuSavebis Semdeg detalis 

zedapiri xdeba mSrali, sufTa, mqrqali ruxi 

feris. amis gamo zeTi an navTi, romliTac 

Sevsebuli iyo defeqti, garkveuli drois 

Semdeg gamodis zedapirze da gamomJRavndeba 

sveli xazis saxiT. detalis muSa zedapiris 

winaswari damuSaveba, rogoricaa gaxexva, 

xoningeba an sxva xerxis gamoyeneba agreTve 

gamoamJRavnebs bzarebs. es dakavSirebulia 

masalis gadidebul drekadobasTan, ris 

Sedegadac damuSavebis Semdeg warmoiqmneba 

a 

a a  

g a  

b a  
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aSkara ,,safexurebi” zedapirze (nax. 3.13.). zemoT 

ganxiluli meTodebis gamoyenebiT ganisaz-

Rvreba konkretuli saxelosnos da personalis 

SesaZleblobebi. rac ufro farTod gamoiyeneba 

defeqtoskopiis esa Tu is meTodi remontis 

dros, miT ufro maRalia garemontebuli Zravis 

saimedooba da mcirea mtyunebebis raodenoba. 

 

 

 

 

3.4. Zravis remontis xerxebi da Zravis 

detalebis aRdgena 

3.4.1. saerTo midgoma detalebis 

remontTan 

Zravis gacveTili an dazianebuli deta-

lebis remontis dros aucilebelia gaviT-

valiswinoT saerTo gansazRvruli wesebi. es 

saSualebas gvaZlevs Tavidan aviciloT 

Secdomebi, uzrunvelvyoT remontis xarisxi, 

mTlianad SevamciroT uwesivrobebis albaToba 

da mtyunebebi  remontis Semdeg, gamovricxoT 
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drois danaxarjebi da maTi gamosworebis 

saSualebebi. 

eqspluataciaSi myofi Zravis yvela 

detali, romelsac aqvs sxvadasxva dazianeba, 

SeiZleba pirobiTad davyoT or jgufad. 

pirveli jgufi – muSa zedapirebiT uSualod 

kontaqtirebuli gacveTili detalebi. aseTi 

detalebi SeiZleba davamuSaoT saremonto 

zomebamde im SeuRlebisTvis, romelsac 

saWiroebs uvargisi detalebis nacvlad 

Semotanili saTadarigo detalebi. amis 

magaliTs warmoadgens muxla lilvis yelis 

gaxexva gadidebuli sisqis babitis sadebis, an 

cilindrebis xoningeba gadidebuli diametris 

dguSisTvis. 

meore jgufi – gaucveTeli detalebi, 

romlebic uSualod ar muSaoben cveTaze 

kontaqtSi, magram zogierT SemTxvevaSi 

Rebuloben ama Tu im dazianebas SeuRlebuli 

detalebis CaSliT. mas SeiZleba mivakuTnoT, 

barbaca, cilindrebis bloki da sxv. pirveli 

jgufis detalebisgan gansxvavebiT, gaucveTeli 

detalebi saWiroeben garemontebas upiratesad 
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wina zomebis aRdgeniT. Tu remontis dros es 

piroba irRveva, maSin, rogorc, wesi saWiroebs 

arastandartul dakompleqtebas. am dros ar 

aris gamoricxuli, rom Zravis saimedooba 

iqneba Semcirebuli da SemdgomSi remonti 

gaZnelebuli an SeuZlebeli am detalebis 

Seucvlelad. naTqvamidan gamomdinare, SeiZleba 

CamovayaliboT remontis Semdegi wesebi: 

1. ar aris saWiro Seicvalos 

saremonto detalis konstruqcia 

gansakuTrebiT maSin, roca es 

exeba fardobiTad iaf detals. 

sxva saqmea, roca cilindrSi 

aRmoCndeba dazianeba an bzari, 

anda cilindrs aqvs bolo 

saremonto zoma. aseT SemTxvevaSi 

masris Casma cilindrSi gamar-

Tlebulia imdenad, ramdenadac es 

aris aRdgenis erTaderTi xerxi 

iseTi ZviradRirebuli detalisa, 

rogoric cilindrebis blokia. 

2. Zravis remontis dros umjobesia 

erTjer SevcvaloT an gava-
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remontoT yvela gacveTili da 

saeWvo detali, radgan es 

aRmoCndeba ufro iafi vidre 

Zravis ramdenjerme nawilobrivi 

daSla da defeqtebis aRmofxvra. 

3. garemontebul detals unda 

hqondes geometriuli maxasi-

aTeblebi perpendikularoba, para-

leloba, muSa da sabazo 

zedapirebis iseTi urTierTcema, 

rogorc axal detals. rac ufro 

metia remontis xarisxi, miT ufro 

mcirea zedapirebis zomebisa da 

formis gadaxra. parametrebis 

gadaxra SeiZleba iyos erTis 

mxriv remontis teqnologiiT da 

meore mxriv Zravis awyobis win 

gulmodgine SemowmebiT gamow-

veuli. remontis da Semowmebis 

dros daSvebuli Secdomebi 

Cveulebriv iwvevs detalis da 

misi SeuRlebis daCqarebul 

cveTas. 
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4. detalis remontis dros unda 

gvaxsovdes, rom SesaZlebelia 

misi ganmeorebiTi remonti. es imas 

niSnavs, rom gacveTili zeda-

pirebidan unda movaciloT 

liTonis minimaluri sisqis fena. 

amas garda, ar SeiZleba detali 

nebismierad davamuSavoT, ise rom 

ar Seesabamebodes saremonto 

zomebs. magaliTad, blokis saxu-

ravis gaCarxva, an lilvis yelis 

gaxexva iseT arastandartul 

SemamWidrovebelze, romelic Seg-

viqmnis problemebs SemdegSi. 

ufro uaresia, roca barbacas 

naxvrets davamuSavebT aras-

tandartuli sadebis mixedviT, 

radgan Semdeg nominalur zomaze 

dabruneba SeuZlebelia. 

5. Zravis remontis dros ar aris 

saWiro visargebloT dabali 

kompleqtobis an saeWvo xarisxis 

detalebiT. rogorc wesi isini 
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unda ganvasxvaoT dabali fasiT 

da garegnobiT Zravidan moxsnili 

detalebisgan. dabali kompleq-

tobis da Tvisebebis detalebma 

SeiZleba gamoiwvion Zravis 

ganmeorebiTi remonti ramodenime 

aTeuli kilometris garbenis 

Semdeg. aqedan gamomdinare saTa-

darigo detalebis fasi da 

Tvisebebi saWiroa iyos 

optimaluri, sxvagvarad Zravis 

remonti SeiZleba gaxdes araren-

tabeluri. 

6. Zravis remontis praqtikaSi 

saWiroa gamoviyenoT ramodenime 

ZiriTadi xerxi: RreCos, SeuR-

lebuli zedapirebis da 

gacveTili detalebis aRdgena. 

a) detali damuSavdeba uaxloes 

saremonto zomamde gadidebuli (naxvreti) an 

Semcirebuli (lilvi). meore detali icvleba 

axliT, romelsac agreTve aqvs gadidebuli 

(Semcirebuli) saremonto zoma. es aris dguS-
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cilindris jgufis (dcj) da mrudxara-barbaca 

meqanizmis (mbm) remontis ufro metad 

gavrcelebuli da iafi xerxi. 

b) erTi gacveTili detali ar muSavdeba 

(Tu cveTa mcirea) an muSavdeba misi swori 

geometriuli formis aRdgenamde. meore 

detalis muSa zedapirze daedeba liTonis fena 

(daduReba, SeduReba, dafrqveva, galvanuri 

dafarva). amis Semdeg detals amuSaveben zomaze, 

mets standartze (lilvi), raTa uzrunvelyos 

saWiro RreCo SeuRlebaSi. aRniSnuli xerxi 

SeiZleba gamoyenebul iqnas gamanawilebeli 

meqanizmis aRdgenis dros. 

g) erT gacveTil detalze liTonis fenis 

dadebiT da damuSavebiT standartis tol 

zomaze (Tu cveTa mcirea) an masze naklebi (Tu 

cveTa didia). meore icvleba standartis 

Sesabamisi axali an saremonto zomis detaliT. 

gamanawilebeli, damxmare da sabalansiro 

lilvebi, romlebic srialis sakisrebSi 

brunaven, aRniSnuli xerxi warmoadgens 

ZiriTads maTi remontisTvis. garda amisa es 

xerxi xSirad gamoiyeneba Zlier gacveTili 
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muxla lilvis gasaremonteblad, roca 

calkeuli zedapirebis cveTa 3-4 saremonto 

zomaze metia. 

d) gacveTili detali, romelsac aqvs 

mosaxsneli (gasaxsneli) nawili, muSavdeba 

saxsneli sibrtye, ris Se\mdeg detalebi 

erTdeba, gacveTili zedapirebi muSavdeba 

standartul zomaze. aRdgenis es ZiriTadi 

xerxi ekuTnis cilindrebis blokSi sakisris 

sagebs, blokis saxuravis gasaxsnel sibrtyes 

da barbacas. 

e) orive SeuRlebuli detali icvleba 

axliT, magram erTi muSavdeba saWiro RreCos 

uzrunvelsayofad. aRniSnuli xerxi damaxasi-

aTebelia blokis saxuravisTvis, romelsac 

Seecvala gacveTili sarqvelebi da budeebi, 

barbacas zeda TavisTvis, Tu Seicvala milisa 

da dguSis TiTi. 

e) orive detali icvleba axliT, Tu 

saWiroa uzrunvelvyoT muSa RreCo. aseTi 

SemTxvevebia, roca icvleba muxla lilvi 

Tavisi sadebebiT, gamanawilebeli da damxmare 

lilvi kompleqtSi, axali milisa sakisrebiT, 
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agreTve icvleba bloki cilindrebiT, dguSebiT 

da rgolebiT. es xerxi ZviradRirebulia da 

gamoiyeneba mxolod maSin, rodesac remontis 

sxva xerxis gamoyeneba SeuZlebelia detalebis 

Zlier dazianebis gamo. 

 

 

 

 

3.4.2. Zravisa da agregatebis detalebis 

naxvretebis remonti 

Zravis konstruqciebSi SeiZleba gamovyoT 

naxvretebis ori tipi: pirveli tipi – 

naxvretebi, romelTa zedapirebSi muSaoben – 

brunaven an winsvliT gadaadgildebian 

SeuRlebuli detalebi (lilvi, mbiZgveli, 

dguSi, TiTi da sxv.). esaa cilindri, cilindris 

masra, dguSi, gamanawilebeli lilvis sayrdeni 

sakisrebi saxuravSi, naxvreti dguSSi da sxva. 

meore tipi – naxvretebi romlebic 

gamoyenebulia danadgarebisTvis an Cawnexili 

milisa, sakisris sadebebi da sxva detalebi, 
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romelTa zedapirebis mimarT SeuRlebuli 

detalebi uSualod ar muSaoben (ar 

gadaadgildebian). aseT naxvretebs miekuTneba 

sagebi saxuravsa da cilindrebis blokSi 

sadebis an milisas qveS, barbacas zeda da qveda 

Tavi da sxv. garda amisa, pirveli tipis 

naxvretebi SeiZleba gamovyoT SezeTvis xerxis 

mixedviT – wneviT an gaSxefviT. 

naxvretis tipis Sesabamisad eqsplu-

ataciaSi gvxvdeba sxvadasxva tipis dazianebebi, 

romelTa Soris saWiroa aRiniSnos cveTa, 

anagleji, narCeni temperaturuli deformaciebi 

da sxv. amitom sxvadasxva tipis naxvretebi 

saWiroeben remontis sxvadasxva xerxebs da 

saSualebebs. 

pirveli tipis detalebis remontis 

ZiriTad xerxs warmoadgens diametris gadideba, 

sadac SesauRleblad gamoyenebuli detali 

unda iyos gadidebuli zomis. meore tipis 

detalebi remonts saWiroeben sawyisi zomis 

aRdgeniT. 

remontis xerxze arsebiT gavlenas axdens 

naxvretis saxe (gasaxsnelia Tu ara). pirveli 
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tipis gasaxsneli gacveTili naxvretisTvis 

SesaZlebelia aRvadginoT sawyisi (stan-

dartuli) zoma. amisTvis saWiroa saxsneli 

sibrtye (zedapiri) davamuSaoT ise, rom darCes 

nameti naxvretis saboloo damuSavebisTvis (nax. 

3.14.). Tu cveTa mcirea 0,10-0,15 mm-ze, maSin 

dasaSvebia davamuSaoT mxolod saxuravis 

saxsneli zedapiri. naxvretis damuSavebis 

Semdeg dasaSvebi zoma mcirea da ar aRemateba 

naxvretis sigrZis dasamuSavebeli saxsneli 

nawilis 20%-s. Tu naxvretis cveTa an 

deformacia didia (metia 0,15 mm-ze), maSin 

remontisTvis saWiroa saxsneli sibrtyis 

damuSaveba, winaaRmdeg SemTxvevaSi naxvretis 

ubani darCeba daumuSavebeli. pirveli da meore 

tipis gauxsneli naxvretebis garemonteba 

SesaZlebelia damatebiTi milisis dayenebiT. 

meore tipis naxvretebisTvis es meTodi 

warmoadgens ZiriTads, xolo ukiduress 

pirveli tipis naxvretebis remontis SemT-

xvevaSi, roca naxvreti Zlier gacveTili an 

dazianebulia. naxvretis zedapiris remon-
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nax. 3.14. saxsneli naxvretis remontis saerTo sqema. 

a) naxvreti remontamde; b) saxsneli zedapiris damuSaveba; 

g) naxvretis ovaloba detalebis SeerTebis Semdeg, 

naxvretis konturi remontis Semdeg. 

tisTvis ufro xSirad sargebloben, saxarato, 

SigsaCarxi, saxoninge da  Sigsaxexi CarxebiT. 

saxarato da SigsaCarxi Carxebi xSirad 

gamoiyeneba naxvretis winaswari damuSave-

bisaTvis. saxarato Carxze SeiZleba davamuSaoT 

mcire gabarituli zomis detalebi, magaliTad 

saxuravi da zeTis tumbos korpusi, barbaca da 

sxv. damuSavebis sizuste universalur saxarato 

Carxzec ki, romelsac sakmaod maRali sizustis 

mowyobiloba aqvs – xdeba daSveba 0,015-0,020 mm. 

 saxarato Carxisgan gansxvavebiT, Sig-

saCarxi Carxi uzrunvelyofs ufro met 

a g b 
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sizustes. SedarebisTvis, mokle naxvretebis 

dasamuSaveblad sargebloben vertikalur Sig-

saCarxi CarxiT (cilindri, barbaca, saxuravi, 

zeTis tumbos korpusi da sxv.). grZeli an 

TanaRerZuli naxvretebisTvis, romlebic gan-

lagebulni arian did sigrZeze (lilvis 

sayrdenebi blokSi an blokis saxuravSi) 

xSirad gamoiyeneba horizontalur-SigsaCarxi 

Carxi. 

 aseTi naxvretebis damuSaveba TavisTavad 

warmoadgens rTul teqnikur amocanas. erTi 

mxriv saWiroebs saWrisis did Svers, meore 

mxriv – konsolurad ganlagebuli saWrisi 

gamoCarxvisas SeiZleba ganicdides did 

vibracias, rac mniSvnelovnad amcirebs 

damuSavebis xarisxs – zedapiri xdeba dana-

wilebuli. imisaTvis, rom Tavidan aviciloT 

zedapiris danawileba aucilebelia saWriss 

davuyenoT damatebiTi sayrdeni. am mxriv 

sainteresoa naxvretis damuSaveba ZelburRas – 

specialuri saWrisdamWeris gamoyenebiT, 

romelic dayenebulia or sakisarze da damage-

rebulia torsze an detalis damuSavebul 
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zedapirze. ZelburRas gamoyeneba saWiroebs 

yvela saWrisis gulmodgined dayenebas mocemul 

zomaze (Cveulebriv maTi ricxvi toli unda 

iyos TanaRerZuli naxvretebis), magram amar-

tivebs Carxisgan moTxovnebs, misgan saWiroa 

mxolod brunva da grZivi miwodeba. Sors 

ganlagebuli naxvretebis TanaRerZuli damu-

Saveba damoukideblad gamoyenebuli mowyobi-

lobisagan saWiroebs detalis mdgomareobis 

Zalian zust Semowmebas. 

 Tanamedrove Zravebze detalebis preci-

ziul naxvretebSi gamoCarxvis Semdeg 

yovelTvis axdenen saboloo damuSavebas. Ram-

denadac remontis erT-erTi ZiriTadi amocanaa – 

remontis Semdeg mivaRwioT imas, rom zedapiris 

xarisxi ar iyos imaze uaresi, vidre axali 

detalia, saboloo damuSavebisTvis yvelaze 

umjobesia gamoviyenoT sxvadasxva saxoninge 

Carxebi. 

   xoningeba sruldeba abraziuli Zela-

kebiT. aluminis, brinjaos da Tujis detalebis 

damuSavebisTvis gamoiyeneba Zelakebi, romlebic 

damzadebulia aluminis Jangis Al2O3 an 
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siliciumis karbidisgan SiC. foladis deta-

lebis damuSavebisTvis xSirad gamoiyeneba 

almasis da agreTve boris kubikuri nitridis 

Zelakebi. Zelakebi dayendeba Carxis saxoninge 

Tavze, romelsac aqvs SesaZlebloba brunvis da 

ukuqceviT-winsvliTi moZraobisa. naxvretis  

zedapiris damuSavebisas aucilebelia miva-

wodoT  didi raodenobiT sazeT-macivebeli 

siTxe (sms), amas garda sms waritacebs 

abraziul da liTonis nawilakebs naxvretis 

zedapirebidan, agreTve acivebs detals 

damuSavebisas. sms aris specialuri zeTi, 

romelic Seicavs sarecxi misarTis did 

speqtrs,  Zelakebis gazinTvisaTvis, garda amisa  

gamoiyeneba industriuli da saTiTistre zeTi, 

navTi an sufTa navTi. navTis gamoyeneba ar aris 

mizanSewonili,  radgan  igi  amcirebs  Zelakis 

resurss. praqtikaSi gamoiyeneba sxvadasxva 

sqemis xoningeba (nax. 3.15.) Zelakebis zambaruli 

damagrebasaxoninge Tavze gvaZlevs kargad 

damuSavebul sufTa zedapirs, magram ver 

asworebs cilindris  formis  gadaxras, Tu igi  
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nax. 3.15. xoningebis ZiriTadi sqemebi. a) Zelakebis  

zambaruli dawola kedlebze da liTonis moxsnili fena 

Tanabaria; b) warmoebs xisti gadacema Zelakebze, ixsneba 

liTonis fena TandaTanobiT da swordeba ovaloba. 

raime mizezis gamo arsebobs xoningebis win. 

saxoninge Tavis Zelakebis xisti miwodeba 

uzrunvelyofs zedmeti fenis aRebas da 

aRadgens cilindris swor geometriul formas. 

xoningebiT SeiZleba davamuSaoT nebismieri 

masalisgan damzadebuli detalis naxvretebi: 

foladis, Tujis, aluminis, brinjaos da sxv. 

xoningebis nakls warmoadgens instrumentis 

maRali Rirebuleba, ramdenadac erT Tavs 

SeiZleba hqondes regulirebis mcire diapazoni, 

gamonakliss warmoadgens cilindrebis saxo-

ninge Tavi, romelic moicavs diametris mTel 

diapazons 60-100 mm. naxvretebis remontis dros 

a b 
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didi mniSvneloba aqvs Semowmebis meTodsa da 

saSualebebs, remontis yvela SemTxvevaSi 

naxvretis diametrebis zusti gazomva Sigmzomi 

indikatoriT, romlis danayofis fasia 0,01 mm, 

mravali detalebisTvis ki saWiroa TanaRer-

Zulobis da perpendikularobis, an sxvadasxva 

zedapirebis paralelobis Semowmeba. 

 

 

3.4.3. Zravis lilvebis remonti 

 Zravis uwesivrobebis umravlesoba 

dakavSirebulia lilvebis cveTis, dazianebis an 

gatexvasTanac ki. Zravis lilvebia: muxla 

lilvi, damxmare da sabalansiro. Zravis 

remontis dros arc Tu iSviaTad saWiroa 

lilvis sayrdeni yelebis remonti. lilvis 

konstruqciisa da daniSnulebisgan damo-

ukideblad SeiZleba gamovyoT remontis rome-

lime saerTo principi, romlis dacva uzrun-

velyofs mis saimedoobas da xangamZleobas 

remontis Semdeg. 

lilvis  ZiriTad  uwesivrobebs  warmoad- 
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gens cveTa an anagleji sayrden yelebze 

sadebis an milisis dazianebis gamo. amis 

Sedegad izrdeba RreCo, datvirTva sakisrebSi 

da imavdroulad uaresdeba SezeTvis pirobebi. 

avtomobilis didi garbenis Semdeg SeimCneva 

yelebis bunebrivi cveTa, romelic mudam mcirea 

da ar aRemateba 0,05-0,08 mm-s. yelis ovaloba 

iSviaTad aWarbebs 0,02-0,03 mm. Semdeg yeli xdeba 

aragluvi, aqvs mravalricxovani kawrula, 

nafxaWni Raraki siRrmiT 0,01-0,04mm. amitom 

lilvis Tundac swori geometriuli formisa, 

dros aseTi yelebi ar SeiZleba davayenoT 

remontis gareSe. 

 sakisrebis CaSlis Semdeg yelebis cveTa 

zogjer aRwevs 0,5-0.8 mm-s, xolo zog 

SemTxvevaSi 2-3 mm-mde. yelis ovaluroba am 

dros Seadgens cveTis naxevars. cveTas, rogorc 

wesi aqvs calmxrivi xasiaTi, ramac SesaZloa 

arsebiTad gaaZnelos Semdgomi remonti. lilvis 

remontis dros saWiroa SevasruloT Semdegi 

pirobebi: 

1. SeuRlebaSi muSa RreCos aRdgena; 
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2. muSa da damxmare zedapirebis 

urTierTganlagebis aRdgena; 

3. muSa zedapirebis Tvisebebis aRdgena. 

aRniSnuli pirobebidan Tundac erTis 

ugulebelyofa gamoiwvevs daCqarebul cveTas 

da wyobidan gamosvlas, rogorc TviT lilvis 

aseve masTan SeuRlebuli detalis. gadidebuli 

RreCo iwvevs xmaurs da kakuns muSaobis dros, 

xolo Semcirebuli anaglejebs da gaWedvas. 

lilvis sayrdeni muSa zedapirebis RerZis 

gamrudeba zrdis datvirTvas sayrdenebze da 

sakisrebis cveTas. muSa da damxmare zedapirebis 

araTanaRerZulobis gamo xdeba lilvis amZravi 

elementebis daCqarebuli cveTa (jaWvi, Rvedi, 

damWimavi), agreTve irRveva lilvis 

SemamWidroeblis  hermetuloba. garemontebuli 

zedapirebis dabali xarisxi anu simqise da 

Semcirebuli sisale aCqarebs lilvisa da 

masTan SeuRlebuli detalebis cveTas. 

lilvis remontis ZiriTad xerxebs 

warmoadgens: 

1. sayrdeni yelebis gaxexva saremonto 

(Semcirebuli) zomaze, rodesac sayrdeni 
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yelebi Tanabradaa gacveTili gamoiyeneba 

sadebebi gadidebuli sisqis 

sakisrebisTvis. 

2. deformirebuli da gacveTili 

lilvebisTvis yelebis xexva saremonto 

zomaze gasworebis Semdeg. 

3. deformirebuli da Zlier gacveTili 

lilvebi jer unda gavasworoT, yelebi 

davaduRoT da Semdeg gavxexoT 

sartemonto zomamde. 

4. damxmare da gamanawilebeli 

lilvebisTvis, sadac ZiriTadad 

gamoyenebulia mxolod milisebi 

standartuli zomis sakisrebisTvis 

yelebis winandel zomaze gaxexva xdeba 

zemoT aRwerili teqnologiis analogi-

urad. 

5. gamanawilebeli lilvebisTvis cilin-

drebis blokSi gadidebuli saremonto 

zomis misaRebad SeiZleba vawarmooT xexva 

me-3 paragrafSi aRwerili teqnologiis 

analogiurad. 
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6. lilvebze, romelTac aqvT didi narCeni 

deformacia da yelebi ar aris gacveTili 

warmoebs mxolod gasworeba. 

remontis xerxebisgan damoukideblad 

saWiroa davicvaT operaciebis gansazRvruli 

Tanmimdevroba. 

1. lilvis defeqtacia da remontisTvis 

momzadeba; 

2. daduReba; 

3. gasworeba; 

4. gaxexva; 

5. balansireba; 

6. muSa zedapirebis gaprialeba; 

7. saboloo kontroli. 

ufro dawvrilebiT ganvixiloT ZiriTadi 

operaciebi. 

lilvebis defeqtacia warmoebs remontis 

meTodebis da saSualebebis SerCevis mizniT. 

yelebis diametris gazomva da ovalobis 

gamoangariSeba, zedapirebis cemis gazomva da 

damxmare zedapirebis zomebis Semowmeba. 

defeqtaciis win saWiroa lilvi 

gavrecxoT da gavamSraloT. gavzomoT yelis 



 179

diametrebi mikometriT. sayrdeni yelebi 

gavzomoT erT sibrtyeSi da ganvsazRvroT 

cveTa. lilvis deformaciis gazomva 

SesaZlebelia ori xerxiT, prizmaze da 

centrebze. lilvis deformaciis gazomvisas, is 

ganapira yelebiT eyrdnoba Sesamowmebel 

filaze dayenebul prizmebs da magnitur 

dgarze dayenebuli indikatoris saSualebiT 

vzomavT danarCeni yelis da zedapirebis cemas. 

es xerxi yovelTvis ar iZleva sasurvel 

Sedegs, amitom umjobesia visargebloT uZravi 

centrebiT. remontSi Semosuli lilvebis 

umetesobas aqvs teqnologiuri sabazo zeda-

pirebi, romliTac xdeba misi dayeneba centrebSi  

damuSavebis da Semowmebis dros. 

gacveTili lilvis zedapirebis aRdgenis 

mravali xerxi arsebobs, romelTagan yvelaze 

cnobilia dafrqveva, SeduReba da daduReba. 

praqtikulad yvela xerxiT lilvis aRdgena 

warmoebs specialur danagarebze, romlebic 

uzrunvelyofen lilvis brunvis mudmiv 

siCqares. am moTxovnebs akmayofileben saxarato 

Carxebi, romelzedac dayenebulia specialuri 
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saSemduReblo mowyobiloba. lilvis zeda-

pirebis aRdgenis Semdeg misi yelebis saWiro 

zomaze dasayeneblad saWiroa maTi damuSaveba 

gaxexviT. nebismieri lilvis gaxexva SeiZleba 

ganvaxorcieloT centrebSi. 

yelis zedapirebs gaxexvis Semdeg, 

rogorc wesi ar aqvT saWiro xarisxi, rac 

iwvevs sadebebis an milisebis gadidebul 

cveTas mimuSavebis procesSi. garda amisa, sazeT 

naxvretebs, romlebic gadian yelis zedapirebSi, 

gaxexvis Semdeg Cveulebriv rCebaT maxvili 

napirebi, romelic azianebs sadebis rbil 

masalas. 

lilvis yelebis gaprialeba remontis 

Semdeg SeiZleba  ganvaxorcieloT  sxvadasxva  

xerxiT (nax. 3.16.). maTTvis saerTos warmoadgens 

wvrilmarcvlovani 2-5 mk abraziuli saxexi 

tilo, romelic damagrebulia specialur 

mowyobilobaze, an abraziuli pasta. zedapiris 

dayvanis xarisxi advilad SeiZleba SevamowmoT, 

Tu kargad gaprialebuli yelis zedapirze 

gavatarebT spilenZis naWers, masze kvali ar 

unda darCes.  nebismieri  lilvis remonti unda  
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nax. 3.16. lilvis yelebis saprialebeli mowyobilobebi. a) 

da b) xeliT marTvis; g)eleqtroamZraviT; 1. qeCisebri 

tilo; 2. lilvis yeli; 3. buniki; 4. abraziuli tilo; 5. 

gorgolaWi; 6. kronSteini; 7. saxexi; 8. eleqtroZravi. 

damTavrdes misi yvela zomis da cemis 

SemowmebiT, risTvisac saWiroa es samuSao 

Sesruldes gansakuTrebuli gulmodginebiT. 

garemontebuli lilvis arasrulma kontrolma 

SeiZleba mniSvnelovnad Seamciros Zravis re-

montis xarisxi mTlianad da misi muSaobis 

saimedooba eqspluataciaSi. Semowmebam SeiZleba 

gviCvenos muxla lilvis balansirebis saWi-

roeba. praqtika gviCvenebs, rom es dakav- 

Sirebulia gaxexvis win lilvis winaswar defo- 

a 

b 
g 
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rmaciasTan an uxarisxod Catarebul remontTan, 

ris Sedegadac Casajdomi zedapirebi 

mqnevarasTvis Rebuloben mniSvnelovan cemas 

ZiriTad yelebTan SefardebiT. gauwonas-

worebeli lilvi brunvisas warmoqmnis 

dinamikur datvirTvebs sayrden yelebze, 

romelic izrdeba brunvis zrdasTan erTad. 

ufro metad gvxvdeba muxla lilvis statikuri 

da dinamikuri gauwonasworebloba. statikuri 

balansirebis teqnologia paralelur stendze 

sakmaod martivia, lilvi dayenebulia 

mimmarTvelze da simZimis Zalis moqmedebiT 

Semobundeba da gaCerdeba. am mdgomareobaSi masa 

mimarTulia qvemoT brunvis RerZis mimarT. 

deformirebuli lilvis balansireba SesaZ- 

lebelia mxolod teqnologiuri milisiT. Gar-

Tulebis Tavidan acilebis mizniT aRniSnuli 

konstruqciis deformirebuli lilvis gas-

woreba xdeba aucilebeli da mas praqtikaSi 

alternativa ar aqvs. 
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3.5. mrudxara-barbaca meqanizmis 

detalebis remonti 

Sigawvis Zravebis ZiriTad meqanizms 

warmoadgens mrudxara-barbaca meqanizmi. erTi 

mxriv mrudxara-barbaca meqanizmis (mbm) 

uwesivrobebi SeiZleba maSinve ara, magram 

sakmaod swrafad iwvevs Zravis wyobidan 

gamosvlas, meores mxriv Zravis remonti 

saxeldobr mbm saWiroebs did sizustes. 

meqanizmis ZiriTad detalebs warmoadgens 

muxla lilvi, barbaca da srialis sakisari. 

muxla lilvis remontis teqnologia 

ganxilulia 3.4.3. paragrafSi, rac Seexeba 

barbacas da srialis sakisars ganvixiloT 

Semdeg TavSi. 

 

 

3.5.1. barbacas remonti 

eqspluataciaSi ufro xSirad gvxvdeba 

barbacas ramdenime tipis dazianeba da 

uwesivrobebi. es aris deformacia da barbacas 

qveda Tavis naxvretebis cveTa sakisris 
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uwesivrobis Sedegad, agreTve barbacas Reros 

deformacia hidro dartymebiT cilindrSi an 

sarqvelis da misi budis gatexvis Sedegad, rac 

iwvevs barbacas Reros dagrexas. barbacas 

uwesivrobebis didi umetesoba SeiZleba 

gamovasworoT remontis saSualebiT, garda im 

SemTxvevisa, roca barbacaze aris bzarebi. 

bzaris mqone barbaca aRar remontdeba. 

barbacas remonti TavisTavad warmoadgens 

rTul teqnologiur process, saWiroebs zust 

gazomvebs da saCarxo mowyobilobebs, magram 

ucxouri avtomobilebis ZravebisTvis xdeba am 

remontis anazRaureba. pirvel rigSi axali 

barbacas fasi sakmaod maRalia, an da 

iZulebuli xdebi zogierTi ZravisTvis SeiZino 

barbacas mxolod axali kompleqti. meore mTel 

rig Zvel modelebSi barbacas Sovna SeuZ-

lebelia. sanam gavaremontebdeT Tundac aSkara 

uwesivro barbacas saWiroa misi ZiriTadi 

parametrebis gazomva. barbacas Semowmeba da 

defeqtacia ganxilulia 3.3.1. paragrafSi. 

barbacas qveda Tavis remonti SeiZleba 

Sesruldes sxvadasxva xerxiT da mowyobilobis 
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gamoyenebiT. naxvreti remontis Semdeg unda 

iyos nominaluri zomis, iseTi, rogoric aqvs 

dauzianebel barbacas. barbacas naxvreti 

muSavdeba gamoCarxviT, gaprialebiT da 

xoningebiT. 

martiv da dasaSveb xerxs warmoadgens 

naxvretis gamoCarxva saxarato Carxze, 

risTvisac saWiroa davamzadoT gegmasayeluri, 

romlis torsi sabolood iCarxeba dayenebis 

Semdeg (nax. 3.17.).  gegmasayelurSi unda iyos 

xraxnuli naxvreti barbacas bunikiT dasaWerad. 

indikatoris daxmarebiT SeiZleba moiZebnos 

barbacas iseTi mdgomareoba, rodesac naxvretis

 

 

 

 

 

 

 

 

 

nax. 3.17. barbacas Tavis damusaveba gegmasayeluriT 

saxarato Carxze. 1. gegmasayeluri; 2. saWrisi; 3. mimWeri. 
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radialuri cema iqneba minimaluri. amis Semdeg 

salSenadnobiani saWrisiT sruldeba gamoCarxva. 

mocemuli xerxi saSualebas gvaZlevs mivaRwioT 

damak-mayofilebel sizustes 0,02 mm. barbacas 

damuSavebis maRali xarisxi SeiZleba 

ganxorcieldes Sigsaxex Carxze sadac sizuste 

aRwevs 0,01 mm.  

 gansakuTrebul sirTules warmoadgens 

deformirebuli barbacas remonti. es dakav-

Sirebulia imasTan, rom unda uzrunvelvyoT 

barbacas zeda da qveda Tavis paraleloba, 

romelic deformaciis dros dairRva. defor-

maciis Semcirebis an gamosworebis ZiriTad 

xerxs warmoadgens gasworeba, romelic 

sruldeba barbacas sasworebeli specialuri 

xelsawyoTi. am xelsawyoTi gasworebasTan 

erTad sruldeba Semowmeba, magram es xelsawyo 

xSirad miuwvdomelia misi maRali Rirebulebis 

gamo. aqedan gamomdinare barbacas gasworeba 

xdeba ufro universaluri xelsawyos 

gamoyenebiT. am miznisTvis savsebiT sakmarisia 

hidravlikuri wnexis gamoyeneba dguSis TiTis 

gamosawnexad da barbacas gasasworeblad. 
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gasworebis Semdeg sasurvelia barbacas 

Termuli damuSaveba narCeni Zabvebis 

Sesamcireblad, rac SesaZlebelia gakeTdes 

RumelSi 3-4 sT-is ganmavlobaSi 1800-2000C 

temperaturis dros. barbacas zeda Tavis 

remontis saWiroebis SemTxvevaSi unda 

amovwnexoT milisa da mis nacvlad CavwnexoT 

axali, romelsac aqvs nameti Siga diametrze 

ara nakleb 0,15-0,20 mm Semdgomi damuSavebisTvis. 

 barbacas milisis naxvretis damuSavebisas 

saWiroa gvaxsovdes, rom naxvretis formis da 

xarisxidan yvela dasaSvebi gadaxra iwvevs 

milisis da dguSis TiTis gadidebul cveTas, 

rac TavisTavad gamoiwvevs Zravis resursis 

Semcirebas remontis Sendeg. 

 

 

3.5.2. srialis sakisrebis damzadebis da 

SerCevis teqnologia 

 Zravis rTuli remontis dros zogjer 

gvxvdeba iseTi situacia, rodesac SeuZlebelia 

saWiro saremonto zomis srialis sakisris 
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Sovna. es situacia damaxasiaTebelia Zveli 

gamoSvebis ZravebisTvis. bolo dros SesaZ-

lebelia iseTi varianti, rodesac icvleba 

muxla lilvi da sadebebi axliT an aRadgenen 

muxla lilvis yelebs standartul zomaze da 

aucilebelia sadebebic Seicvalos standar-

tuli zomiT. orive varianti aris warumatebeli: 

pirveli Rirebulebis, xolo meore saimedoobis 

TvalsazrisiT. amitom aRniSnul SemTxvevaSi 

dgeba sxvadasxva modelis ZravebisTvis 

sadebebis SerCevis an damzadebis sakiTxi. 

praqtika gviCvenebs, rom sadebebis SerCeviT da 

damzadebiT SegviZlia mivaRwioT Zravis 

saimedoobas da maRal resurss, Tu davicavT 

saTanado wesebs da teqnologias. 

 sadebebis masalis SerCeva warmoadgens 

friad seriozul sakiTxs. benzinis sawvavze 

momuSave ZravebisTvis ZiriTadi sadebebis 

masalaze moTxovna rogorc wesi aris 

Cveulebrivi. rac Seexeba dizelis Zravebs maTi 

barbacas sadebebis SerCeva warmoadgens 

problemas imdenad, ramdenadac dizelis 

modelebi fardobiTad ar aris bevri da 
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sadebebis masala gaangariSebulia mniS-

vnelovnad did datvirTvaze, miT umetes, arcTu 

iSviaT SemTxvevaSi dizelebs CaberviT, aqvT 

sruliad gansxvavebuli masala, vidre dizelebs 

Cabervis gareSe. saWiroa vicodeT, rom Zravebis 

umravlesobas aqvs saremonto zomis sadebebi 

0,25; 0,50 mm, bevrs 0,75 mm da zogierT 1,0 mm. 

 detalebis garecxva awyobisTvis 

gulisxmobs im WuWyis mocilebas, romelic 

garemontebul detals SeiZleba Tan axldes 

esenia: burbuSela, abraziuli masala, sazeT-

sagrilebeli siTxe da sxv. detalebis garecxva 

awyobis win unda moxdes ufro gulmodgined 

vidre Zravis daSil dros, radgan detalis 

sisufTaveze pirdapir damokidebulia misi 

resursi da muSaunarianoba. garecxvis dros 

gansakuTrebuli yuradReba unda daeTmos 

sazeTe arxebis sisufTaves, radgan misma 

dabinZurebam SeiZleba gamoiwvios mridxara-

barbaca meqanizmis (mbm) da dguS- cilindris 

jgufis (dcj) detalebis uwesivrobebi da 

daSla. Siga arxebis gawmendis ZiriTad xerxs 
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warmoadgens haeris Seberva wneviT 0,6 mgp. zog 

SemTxvevaSi Zlier daWuWyianebuli arxebi 

iwmindeba mrgvaljagrisiT, mowyobilobiT 

romelic warmoadgens Reros, miliT an 

gvarliT, romelsac erT boloze aqvs foladis 

mokle mavTulebi. 

gazomva awyobis win sruldeba imave 

wesiT, rogorc Zravis defeqtaciis dros, 

mxolod aq gansxvavebulia mizani. defeqtaciis 

dros veZebT detalis cveTas an dazianebas 

imisaTvis, rom ganvsazRvroT remontis 

SesaZlebloba an misi Secvlis aucilebloba, 

xolo awyobisas sakontrolo-sazomi operaciebi 

saSualebas gvaZlevs: 

1. gamovricxoT gauremontebeli an 

Seucvleli detalis dayeneba, romelic 

defeqtaciis dros SecdomiT iqna 

gaSvebuli; 

2. gamovricxoT uxarisxod garemontebuli 

detalis dayeneba; 

3. gamovricxoT arakondiciuri axali 

detalis dayeneba (transportirebis an 
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Senaxvisas dazianebuli, uxarisxod 

damzadebuli da sxv.); 

4. awyobisas mniSvnelovnad mcirdeba 

Secdomebis albaToba (romelic 

ZiriTadad dakavSirebulia xraxnuli 

Seertebebis araswor daWimvasTan). 

sawiroa aRvniSnoT, rom SesaZlebelia 

garemontebuli detalebis ara marto 

saimedoobis amaRleba, aramed SesaZlo 

uwesivrobebis gansazRvra awyobis dros 

sakontrolo-sazomi operaciebis kompleqsis 

gamoyenebiT. amasTan erTad am kompleqss aqvs 

naklic, romelic dakavSirebulia Zravis 

awyobis drois xangrZlivobasTan. 

muxla lilvis da srialis sakisrebis 

dayeneba SesaZlebelia specialuri sabruni 

stendis gamoyenebiT, romelzedac damagrebulia 

cilindrebis bloki. awyoba SesaZlebelia 

agreTve specialur dazgaze, romelic ar aris 

yovelTvis xelsayreli gansakuTrebiT didi 

ZravebisTvis. sanam sayrden sadebebs 

davayenebdeT blokSi saWiroa davrwmundeT, 
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mocemuli sadebebis saremonto zoma 

gamosadegia CvenTvis. yuradReba unda mivaqcioT 

naxvretebi erTmaneTs emTxveva Tu ara. sanam 

muxla lilvs davayenebT aucilebelia 

sadebebis SezeTva. SezeTva rekomendebulia ara 

Zravis aramed satransmisio zeTiT, radgan is 

ufro kargad icavs dazianebisgan sadebebs 

pirveli gaSvebis dros. Semdeg davayenebT 

ZiriTadi sakisris saxuravebs da 

dinamometruli qanCis gasaRebiT Tanabrad 

davuWerT. WanWikebis daWeris Semdeg vamowmebT 

lilvis brunvas. lilvis mZimed an msubuqad 

dabruneba miuTiTebs araswor rreCoze rac 

aucileblad unda gamoswordes. 

dguS-cilindris jgufis awyobisas 

saWiroa agreTve visargebloT sakontrolo-

sazomi operaciebis kompeqsiT, ris Semdegac 

daviwyoT awyoba. dguSis barbacasTan awyoba ar 

warmoadgens did sirTules. Tu TiTi WeqiT 

ismeba dguSSi, saWiroa is gacxeldes 60-700C-mde. 

SezeTili TiTi Tavisuflad ismeba dguSis 

nuJrebSi. awyobis win saWiroa davazustoT 
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dguSis orientacia barbacas mimarT da 

sizustis SemTxvevaSi dausvaT niSani dguSis 

Zirze. TiTis Casmis Semdeg Casvamen Camket 

rgolebs. barbacaSi TiTis sworad Casasmelad 

gamoiyeneba samarTuli. Zravis remontis dros 

gamoiyeneba sxvadasxva modelis universaluri 

samarTi. dguSTan barbacas SeerTebis Semdeg 

masSi Caismeba rgolebi da specialuri 

mowyobilobebis saSualebiT moTavsdeba 

cilindrSi. aiwyoba blokes saxuravi da 

daeWireba blokze. aseve blokze dayendeba 

karteri da yvela is agregati, romlebiTac 

Zravi unda dakompleqtdes mTlianad. Semdeg 

xdeba Zravis mimuSaveba da gamocda Zravebis 

sagamocdo stendze. Zravebis gamocdis 

teqnologia mocemulia me-4 TavSi. 
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Tavi IV 

4.1. Zravebis saremonto sawarmos 

daproeqtebis safuZvlebi 

 Zravebis da maTi kvanZebis remontis orga-

nizebis srulyofa moiTxovs, rogorc arsebuli 

sawarmoebis rekonstruqcias, aseve axal sawar-

moTa agebas, rac sakmaod Sromatevadi sap-

roeqto samuSaoebis SesrulebasTan aris dakav-

Sirebuli. 

 daproeqtebis ZiriTad amocanas Seadgens, 

iseTi sawarmos Seqmna, romelic ekonomikurad 

gamarTlebuli da aRWurvili iqneba mowinave 

teqnikiTa da teqnologiiT; garda amisa, 

ZiriTad moTxovnas warmoadgens misi 

mSeneblobis (rekonstruqciis) minimaluri 

danaxarjebis uzrunvelyofa. 

 Zravebis saremonto sawarmos proeqtis 

damuSaveba unda gamomdinareobdes Semdegi 

garemoebebidan: saavtomobilo transportis 

ganviTarebis perspeqtiuli gegmidan, moZravi 

SemadgenlobisTvis remontis Catarebis 

wesebidan da debulebebidan, mSeneblobis da 
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daproeqtebis zogadi sakiTxebidan, samecniero-

kvleviTi da saproeqto institutebis 

rekomendaciebidan da moqmedi mowinave 

sawarmoTa gamocdilebis Sedegebidan. 

daproeqtebis stadiaSi gansakuTrebuli 

yuradReba unda mieqces Semdegs: mSeneblobis 

teqnikur-ekonomikur dasabuTebas, mSeneblobis 

adgilmdebareobis sworad SerCevas, mowinave 

teqnologiuri procesebisa da maRal-

mwarmoeblur mowyobilobaTa danergvas, war-

moebis meqanizaciisa da avtomatizaciis 

SesaZlo gamoyenebas, warmoebis progresuli 

normebisa da meTodebis gamoyenebas, 

ekonomikurad dasabuTebuli sagegmo da 

sakonstruqtoro gadawyvetilebebis miRebas, 

romlebic uzrunvelyofen mSeneblobis Rirebu-

lebis, samuSaoTa Sromatevadobisa da 

produqciis TviTRirebulebis Semcirebas, 

Sromis nayofierebis da sawarmos rentabelobis 

amaRlebas. 
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4.2. saremonto warmoebis organizebis  

meTodebi 

 Zravebis saremonto warmoebis ganviTareba 

moiTxovs Zravebis remontis swor organizacias, 

rac damokidebulia sawarmoSi saamqroebis da 

ubnebis racionalur ganlagebaze, speci-

alizaciasa da sawarmoo simZlavreze. Sromis 

nayofierebis amaRlebis, produqciis xarisxis 

gaumjobesebis da TviTRirebulebis Semcirebis 

did SesaZleblobas iZleva sawarmoTa 

koncentracia da specializacia.  

 cnobilia, rom arsebobs specializaciis 

saxeebi: sagnobrivi, sadetalo da teqno-

logiuri. Zravebis saremonto sawarmos sagnob-

rivi specializaciis magaliTia mTlianad 

dakompleqtebuli erTi markis Zravis remonti. 

sadetalosi ki calkeuli detalebis da 

kvanZebis remonti. teqnologiuri speci-

alizaciis dros procesebi iyofa Semadgenel 

nawilebad: Zravebis daSla, Zravebis awyoba, 

gacveTili da dazianebuli kvanZebis aRdgena, 
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samRebro samuSaoebi, kvebis da eleq-

troteqnikuri xelsawyoebis remonti da sxv. 

Zravebis saremonto sawarmos umetesoba 

specializebulia sagnobrivis mixedviT. aqedan 

gamomdinare, Zravebis saremonto sawarmoebis 

Semdgomi ganviTarebisTvis umjobesia maTi 

specializacia da kooperireba. 

 Zravebis konstruqciis gaTvaliswinebiT 

Zravebis saremonto sawarmoebi SesaZlebelia 

specializebul iqnes erTi modelis Zravebis 

calkeuli kavnZebisa da detalebis remontis an 

ramdenime modelis Zravebis erTi da imave, 

kvanZebis da detalebis remontis mixedviT. 

 saremonto sawarmoebis didi simZlavre da 

specializacia qmnis samuSaoTa koncentraciis, 

meqanizaciisa da avtomatizaciis, maRal-

mwarmoebluri danadgarebis, progresuli da 

Sromis mowinave meTodebis gamoyenebis 

SesaZleblobas. saremonto sawarmos didi 

simZlavre da specializacia afarToebs 

momsaxurebis sferos, es TavisTavad iwvevs 

saremonto fondis da mza produqciis 

transportirebis aucileblobas did manZilze, 
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rac ekonomikurad gaumarTlebelia. amitom 

Zravebis remonti ise unda iyos organizebuli, 

rom uzrunvelyofili iyos samuSaoTa 

ekonomikurad mizanSewonili koncentracia. 

 did saremonto sawarmoebSi mizan-

Sewonilia detalebis aRdgena centralizebuli 

meTodiT. aq gaTvaliswinebuli unda iqnes maTi, 

rogorc sasaqonlo produqciad gamoSveba. 

saremonto fondis da mza produqciis miwodeba 

unda xdebodes centralizebuli wesiT. 

 daproeqtebis ZiriTadi amocanaa 

teqnikurad srulad aRWurvili da 

ekonomikurad gamarTlebuli sawarmoebis Seqmna. 

proeqtSi gaTvaliswinebuli unda iqnes 

progresuli teqnologia, srulyofili da 

amasTan erTad gamarTlebuli sawarmoo 

procesebis meqanizacia da avtomatizacia, kargi 

ventilacia da ganaTeba, samuSao adgilis 

Tanamedrove organizacia da sxv. 

 asxvaveben Zravebis da misi Semadgeneli 

nawilebis remontis organizebis individualur 

(gapirovnebiT) da gaupirovnebel (industriul) 

meTodebs. 
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 remontis individualuri meTodis dros 

saremonto Zravebis moxsnil detalebs, kvanZebs 

da mowyobilobebs daayeneben imave Zravze, 

romlidanac moixsna remontamde. aRniSnuli 

meTodis dros saremonto obieqtis remontSi 

yofna xangrZlivia, rac uaryofiT gavlenas 

axdens Zravis saremonto da satransporto 

organizebis ekonomikur maCveneblebze. Tanamed-

rove pirobebSi remontis individualuri 

meTodis gamoyeneba mizanSewonilia mxolod 

specaluri daniSnulebis ZravebisTvis, romelTa 

warmoeba mcire raodenobiT sruldeba. 

 Tanamedrove Zravebis saremonto sawar-

moebSi upiratesoba eniWeba Zravebis da misi 

Semadgeneli nawilebis kapitaluri remontis 

organizebis industriul (agregatuli da 

Sereuli) meTods. industriuli meTodis 

pirobebSi saremonto operaciebis Sesruleba 

xdeba aRsadgeni detalebis, kvanZebis an 

mowyobilobebis kuTvnilebis gauTvalis-

wineblad, xolo awyobas asruleben iseve, 

rogorc damzadebis procesSi, detalebis 

urTierTSemcvelobis principis mixedviT. 
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 Zravebis saremonto sawarmoebSi sawarmoo 

programisa da Sromis sagnebis gadaadgilebis 

saxis mixedviT, teqnologiuri procesebis da 

operaciebis SesrulebisTvis gamoiyeneba speci-

aluri da universaluri samuSao adgilebis 

meTodi. im SemTxvevaSi, Tu specializebuli 

samuSao adgilebi ganlagebulia erTmaneTis 

TanmimdevrobiT, erTobliobaSi qmnian nakadur 

xazs, organizebis meTods ki ewodeba nakaduri 

meTodi. Tanamedrove pirobebSi ufro 

srulyofilia warmoebis organizebis nakaduri 

meTodi. nakaduri meTodiT organizebis 

aucilebel pirobas warmoadgens TiToeul 

samuSao adgilze samuSaoTa sinqronizacia 

(TiToeul samuSao adgilze samuSaoTa 

moculobis Tanabrobis an jeradobis dacva), 

mowyobilobaTa, samarjvTa da iaraRTa 

specializacia. 

 aRniSnuli meTodis gamoyenebiT sag-

rZnoblad maRldeba Sromis mwaroebluroba, 

produqciis maRali xarisxis uzrunvelsayofad 

iqneba kargi porobebi, mcirdeba sawarmoo 

procesis cikli, SesaZlebelia miRweul iqnes 
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sawarmoo farTobisa da mowyobilobaTa maRali 

efeqturoba. nakadur xazze samuSao adgilis 

specializacia sawarmoo procesebis meqa-

nizaciisa da dabali kvalifikaciis muSaxelis 

gamoyenebis saSualebas iZleva. 

 saremonto sawarmoebSi nakaduri meTodiT 

sruldeba Zravebis daSla-awyoba, zogierTi 

kvanZebis da mowyobilobebis remonti, zogierTi 

sabazo da sxva detalebis aRdgena. aRniSnuli 

meTodis gamoyeneba saWiroebs saremonto 

warmoebis Semdgom koncentracias da speci-

alizacias da saboloo jamSi, industriuli 

tipis Zravis saremonto sawarmoebis Seqmnas. 

 warmoebis specializebuli  samuSao ad-

gilebis organizebisas Zravebis daSla, awyobis 

da detalebis aRdgenis operaciebis Sesruleba 

xorcieldeba im samuSao adgilebze, romlebic 

specializebulia Zravebis tipebis (markebi) 

mixedviT da, aqedan gamomdinare misi kvanZebisa 

da detalebis mixedviT. aRniSnuli meTodis 

gamoyenebisas TiToeul samuSao adgilze 

muSaoba ar saWiroebs urTierTSoris mkacr 
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sinqronizacias, rogorc nakaduri meTodis 

dros. 

 specializebul samuSao adgilTa gamo-

yeneba xdeba Zravebis daSlis da awyobis 

samuSaoebis organizebis dros da agreTve 

kvanZebis, mowyobilobebisa da detalebis 

aRdgenis procesSi. 

 universaluri samuSao adgilebis meTodi 

gamoiyeneba mxolod originaluri konstruqciis 

da erTeuli raodenobis Zravebis remontis 

dros.   

 

 

 

4.3. daproeqtebis stadiebi 

 Zravis saremonto sawarmoebis daproeqteba 

ZiriTadad Sedgeba ori stadiisagan: teqnikuri 

da samuSao proeqtebis damuSavebisgan, rac 

sruldeba saproeqto organizaciis mier 

damtkicebuli saproeqto mocemulobis safuZ-

velze. mocemulobaSi aRniSnaven daproeqtebis 

safuZvels, mSeneblobis adgils an raions, 
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produqciis dasaxelebas da warmoebis sawarmoo 

simZlavres, saremonto fondis miwodebis 

wyaros, agreTve wyliT, saTbobiT, gaziTa da 

eleqtroenergiiT uzrunvelyofas. iqve unda 

iyos dasabuTebuli dasaproeqtebeli Zravebis 

saremonto sawarmos mSeneblobis saWiroeba da 

zemoT CamoTvlili maCveneblebis sidideebi 

saavtomobilo parkis ganviTarebis per-

speqtiuli gegmis gaTvaliswinebiT. 

 teqnikuri proeqtis damuSaveba xdeba 

saproeqto davalebis safuZvelze. misi mizania 

gamoarkvios dasaproeqtebeli Zravis saremonto 

sawarmos agebis teqnikuri (teqnologiuri) 

SesaZlebloba da ekonomikuri mizanSewomiloba. 

teqnikur proeqtSi Sedis teqnologiuri, 

samSeneblo, sanitarul-teqnikuri (wyalsadeni, 

kanalizacia, gaTboba, ventilacia), 

energetikuli, saxarjTaRricxvo da teqnikur-

ekonomikuri nawili. proeqtis yvela nawili 

urTierTkavSirSia erTmaneTTan. 

 teqnikur proeqtSi dasabuTebul unda 

iqnes samSeneblo adgilis SerCevis siswore, 

saremonto fondis miwodebis wyaro, wyliT, 
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saTbobiT, gaziTa da eleqtroenergiiT sawarmos 

momaragebis wyaroebi, dasaproeqtebeli 

obieqtisTvis dadgenil unda iqnes ZiriTadi 

teqnikuri gadawyveta, gaangariSebul iqnes 

mSeneblobis Rirebuleba da ganisazRvros 

ZiriTadi teqnikur-ekonomikuri maCveneblebi. 

proeqtis teqnologiuri nawili aris ZiriTadi 

da Seicavs ganmartebiT baraTs, sawarmos 

generalur gegmas da ZiriTadi sawarmo-

nagebobebSi teqnologiur mowyobilobaTa 

ganlagebas. 

 ganmartebiT baraTSi warmodgenilia: 

sawarmos organizacia, misi Semadgenloba, 

ZiriTadi teqnologiuri procesebi, 

dasabuTebulia sawarmos muSaobis reJimi, 

mocemulia sawarmoo procesis ZiriTadi 

elementebis saangariSo normebi, gaan-

gariSebulia wliuri sawarmoo programa, 

ZiriTadi da damxmare muSebis saWiro 

raodenoba, sawarmoo, sasawyobo da 

sayofacxovrebo farTobebi, gansazRvrulia 

muSaobis reJimi da TiToeuli saamqros 

muSebisa da mowyobilobebis drois fondi, 
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gaangariSebulia calkeuli saamqroebis 

farTobebi erT muSaze gansazRvruli kuTri 

farTis mixedviT (mowyobilobebi, muSaTa 

Semadgenloba, eleqtroenergiis, orTqlis, 

wylisa da sxva xarjebi), dasabuTebulia 

ZiriTadi teqnologiuri mowyobilobebis 

SerCeva da mocemulia maTi specifikacia. 

 amis Semdeg unda davadginoT sawarmoo 

Senobis sqematuri gegma saamqroebis, ubnebis da 

sxva nagebobaTa aRniSvniT. davamuSaoT sawarmos 

generaluri gegmis sqema. 

 samuSao proeqti unda Sedges 

damtkicebuli teqnikuri proeqtis safuZvelze. 

igi mTlianad unda Seesabamebodes teqnikur 

proeqtSi gaTvaliswinebul debulebebsa da 

gaangariSebebs, gulisxmobs samuSao naxazebis 

Sedgenas da mis safuZvelze proeqtis saboloo 

gaformebas. samuSao naxazebi warmoadgenen 

dokumentebs, romelTa mixedvoTac xorcieldeba 

samSeneblo da samontaJo samuSaoebi. 

 samuSao naxazebi muSavdeba proeqtis 

yvela nawilis (teqnologiuri, samSeneblo, 

santeqnikuri da energetikuli) mixedviT. 
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proeqtis teqnologiuri nawilis samuSao 

naxazebi Seicavs sawarmoo Senobebis gegmas 

masSi ganlagebuli mowyobilobebis da 

danadgarebis CvenebiT. 

 

 

 

4.4. Zravis saremonto warmoebis 

seriuloba 

 sawarmoo programis mixedviT Zravis 

saremonto sawarmoebi SeiZleba iyos: erTeuli 

da mcireseriuli, seriuli da masobrivi 

warmoebis. erTeul da mcireseriuls mieku-

Tvneba sawarmoebi, romlebic Zravis kapitalur 

remonts axorcieleben individualuri meTodiT. 

aseTebia: wvrili saxelosno-sawarmoebi, 

romlebic kapitalurad aremonteben 100-500 

Zravs weliwadSi an Zravis saremonto 

sawarmoebi, romlebic asruleben ori an meti 

modelis 500-1000 Zravis kapitalur remonts 

weliwadSi. samuSaos Sesasruleblad unda iqnes 

gamoyenebuli universaluri mowyobilobebis da 
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xelsawyoebis kompleqsebi, romlebic 

uzrunvelyofen didi nomenklaturis detalebis 

aRdgenas da remonts. detalebis damuSavebis da 

aRdgenis samarjvebic (detalis Casamagrebeli 

giragebi, kuTxovanebi, prizmebi, qvesadebebi da 

sxv) universaluri unda iyos. detalebis 

damuSavebis dros specialur samarjvebs, 

saWrel da sazom iaraRebs iSviaTad iyeneben, 

radgan maTi damzadeba an SeZena sawarmos Zviri 

ujdeba. teqnologiuri procesi SemWidrovebuli 

unda iyos. teqnikuri normireba xorcieldeba 

operaciaTa tipebis an tipiuri detalebis 

teqnologiuri procesis mixedviT. 

 seriuls moekuTvneba sawarmo, romlis 

simZlavre erTi modelis Zravebis remontze 

5000-mde erTeulia, xolo ori an meti modelis 

ZravebisTvis ki 10000-mde erTeuli weliwadSi. am 

SemTxvevaSi detalebis aRdgena xdeba seriulad. 

detalebis aRdgenis da damzadebisTvis iyeneben 

specialuri samarjvebiT da iaraRebiT (maTi 

srulyofis done damokidebulia seriis 

sidideze) aRWurvil mowyobilobebs. 
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 seriuli warmoebis dros zogierTi 

samuSaos Sesasruleblad saWiroa speci-

alizebuli da agreTve arastandartuli 

mowyobilobebi, didi moculobis Sromatevadi 

xeliT Sesasrulebeli samuSaoebis meqanizacia. 

aseT sawarmoSi teqnologiuri procesi 

diferencirebulia, e.i. dayofilia calkeul 

operaciebad. teqnikuri normireba xorcieldeba 

analizuri gaangariSebis meTodiT. 

 didseriuls da masobrivs miekuTvneba 

iseTi sawarmoebi, romelTa wliuri sawarmoo 

programa erTi modelis 10000 Zravis kapitalur 

remonts aRemateba. didseriuli warmoebis dros 

calkeul ubnebze, masobrivi warmoebisas ki 

ubnebis umetesobaze muSaoba nakaduri meTodiT 

sruldeba. 

 umetes SemTxvevaSi iyeneben speci-

alizirebul mowyobilobebs, romlebic aR-

Wurvili arian erTi romelime samuSaos 

Sesasrulebeli specialuri samarjvebiT. 

teqnologiuri procesi diferencirebulia da 

teqnikuri normireba xorcieldeba analizuri 

kvlevis meTodiT. masobrivi warmoebis 
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SesaZlebloba ganpirobebulia teqnikuri 

faqtoriT, romelic damokidebulia warmoebis 

programis sidideze da gansazRvruli tipis 

nakeTobis mixedviT sawarmos specializaciaze. 

masobrivi warmoebisTvis kargi pirobebi iqmneba 

erTi saxis da erTi konstruqciis nakeTobis 

remontis dros. zemoT aRniSnul yvela saxis 

warmoebas (erTeuli, seriuli, didseriuli, 

masobrivi) aqvs samuSaoTa organizaciis da 

mowyobilobebis ganlagebis xerxebis Sesabamisi 

formebi. 

 unda aRiniSnos, rom erTsa da imave Zravis 

saremonto sawarmoSi SeiZleba erT romelime 

ubanzec iyos warmoebis sxvadasxva saxeebi. 

Zravis saremonto sawarmos Termuli ubani 

mcire seriuli an, ukeTes SemTxvevaSi seriuli 

xasiaTisaa (radgan samuSaoTa koncentraciis 

done am saamqroSi dabalia). 

 warmoebis tipi da samuSaoTa orga-

nizaciis forma gansazRvravs teqnologiuri 

procesis xasiaTs da agebulebas. amisaTvis 

sawarmos daproeqtebis dros saWiroa warmoebis 

tipis dadgena. 
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4.5. Zravis saremonto sawarmos 

teqnologiuri angariSi 

4.5.1. sawarmos muSaobis reJimi, wliuri 

da dRiuri sawarmoo programis 

gansazRvra 

  Zravis saremonto sawarmoebSi ZiriTad 

ubnebze gaTvaliswinebulia orcvliani samuSao 

dRe, xolo danarCen ubnebze erTcvliani. garda 

amisa sawarmoebi muSaoben 5 dRiani samuSao da 

ori gamosasvleli dRiT, an 6 dRiani samuSao 

da erTi gamosasvleli dRiT. cvlis 

xangrZlivoba 8,2 saaTi, winasadResaswaulo 

dReebSi 7 saaTi. 

 sawarmos 5 dRiani samuSao dRiT muSaobis 

SemTxvevaSi wlis ganmavlobaSi samuSao dReebis 

raodenoba SeiZleba gamoviangariSoT Semdegi 

formuliT: 

 

  ( )[ ]γβα ++= -DD wlmuS  ,  dRe 

sadac  wlD  aris kalendaruli dReebis 

raodenoba weliwadSi; 
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α  - SabaTi dReebis raodenoba 

weliwadSi; 

β  - kvira dReebis raodenobna 

weliwadSi; 

γ   -    sadResaswaulo dReebis raode-

noba weliwadSi. 

 erTi kviris ganmavlobaSi muSis samuSao 

drois fondi Seadgens 41 saaTs. muSis wliuri 

samuSao drois fondi ewodeba saaTebis im 

raodenobas, romelsac gamoimuSavebs muSa wlis 

ganmavlobaSi. arsebobs wliuri samuSao drois 

fondis ori saxe nominaluri da namdvili. 

muSis nominaluri wliuri drois fondi 

ewodeba wlis ganmavlobaSi samuSaos 

kalendarul dros saaTebSi, xolo namdvili 

Svebulebisa da sxva mizezebiT gacdenili 

drois gareSe. wlis ganmavlobaSi muSis 

samuSao drois nominaluri fondi kameraSi 

momuSave mRebavebisTvis Seadgens 1823 saaTs, 

xolo yvela danarCenisTvis 2050 saaTs. aseve 

wlis ganmavlobaSi muSis samuSao drois 

namdvili fondi mRebavebisTvis aris 1630 saaTi, 
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gamomcdel-maregulireblebisTvis 1855 saaTi, 

saamqroebSi momuSaveTaTvis 1895 saaTi da sxva 

profesiis musebisTvis 1904 saaTi. 

 samuSao adgilebis da mowyobilobebis 

wliuri drois fondi ewodeba dros saaTebSi, 

romlis ganmavlobaSic iyeneben mowyobilobas. 

mowyobilobis samuSao drois namdvili fondi 

ewodeba dros saaTebSi, romlis ganmavlobaSic 

mowyobilobas SeuZlia imuSaos remontze 

daxarjuli drois gamoklebiT. 

 mowyobilobis namdvili da 

nominaluri drois fondis sidideebi naCvenebia 

cxr. 4.1.  

Zravis saremonto sawarmos wliuri 

sawarmoo programa SeiZleba ganvsazRvroT 

Semdegi formuliT:  

k.r.

wlin

wl L
DA

N
α⋅⋅⋅

=  cali 

sadac inA  aris Zravebis inventaruli 

raodenoba, cali; 

     - Zravis saSualo dRiuri garbena,    

km; 
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wlD   - weliwadSi kalendaruli 

dReebis raodenoba;   

k.r.L   - Zravis kapitalur remontamde 

garbena; 

 α     - parkis gaSvebis koeficienti 

(α =0,65_0,9). 

 

 

cxrili 4.1. 

mowyobilobebisa da samuSao adgilis wliuri 

drois fondebi 

41 saaTiani samuSao kvira 

cvlebis 

raodeno

ba 

cvlis 

xangrZlivo

ba 

mowyobilobis 

namdvili 

wliuri drois 

fondi  

sT. 

samuSao 

adgilis 

nominaluri 

wliuri 

drois fondi  

sT. 

1 7,2 1750 1823 

1 8,2 1904 2050 

2 7,2 3500 3646 

2 8,2 3808 4100 
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 wliuri sawarmoo programis Semdeg 

ganvsazRvroT dRiuri sawarmoo programa 

Semdegi gamosaxulebiT: 

    
m.

wl.

dR D
N

N =   cali 

sadac dRN  aris dRiuri sawarmoo programa, 

cali; 

 wlN   - wliuri sawarmoo programa, 

cali; 

 mD   - samuSao dReebis raodenoba 

weliwadSi, dRe; 

 Zravis saremonto sawarmos ritmi 

warmoadgens drois im monakveTs, romlis 

Semdegac gamodis morigi garemontebuli Zravi. 

    
dR.

cv.

N
60ZT

R
⋅⋅

=   wT. 

sadac R  aris sawarmos ritmi, wT; 

  cvT  - samuSao cvlis xangrZlivoba, sT.; 

  Z   - cvelbis raodenoba; 

  dRN - dRiuri sawarmoo programa, cali. 
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4.5.2. Zravis saremonto sawarmos 

Sromatevadobis dadgena 

 Sromatevadoba ewodeba drois im 

monakveTs, romelic sawarmos muSam unda 

daxarjos mocemuli produqciis Seqmnaze, misi 

ganzomilebaa kac/saaTi. Sromatevadobis 

dadgenis sisworeze damokidebulia, rogorc 

yvela teqnologiuri angariSis xarisxi, ise 

saremonto sawarmos proeqtis swori gadawyveta. 

 sawarmoebSi axali teqnikis danergva da 

teqnologiuri procesis srulyofa, rogorc 

wesi, gavlenas axdens Sesrulebuli samuSaoebis 

Sromatevadobis sidideebze. amitom Sroma-

tevadobis normebi unda iyos progresuli e.i. 

iTvaliswinebdes mecnierebisa da teqnikis 

ukanasknel miRwevebs. 

 Sromatevadobis sidideze gavlenas axdens 

Zravis saremonto sawarmos programis struq-

tura e.i. srulkompleqtiani Zravebis kapi-

taluri remontis fardoba sasaqonlo kvanZebis 

kapitaluri remontis fardobasTan. am fardobis 



 216

gadidebisas mcirdeba samuSaoebis koncentracia, 

rac iwvevs  Sromatevadobis gazrdas. zemoT 

aRniSnulidan gamomdinare, mocemuli kon-

kretuli pirobebisTvis Sromatevadobis sidide 

SeiZleba ganvsazRvroT gamosaxulebiT: 

 

    4211 KKKtt ⋅⋅⋅=   kac/saaTi 

 

sadac 1t   aris Zravis kapitaluri remontis 

Sromatevadobis norma etalonuri 

pirobebisTvis, kac/sT (cx. 4.2.). 

 1K - Zravis kapitaluri remontis 

Sromatevadobis normis koreqciis 

koeficienti, romelic iTvalis-

winebs TiToeuli modelis Zravis 

wliur sawarmoo programas (cx. 

4.3.). 

 Tu dasaproeqtebeli Zravis saremonto 

sawarmos wliuri programis faqtiuri sidide 

( fN ) ar emTxveva 4.3. cxrilSi mocemuls, maSin 

koreqciis koeficienti ganisazRvreba inter-

polaciiT: 
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   ( )f
.

f
N-N

N-N
KK

KK 2
12

1N1N
1N1N

21

2

−
+=  

sadac 1N  da 2N  - Sesabamisad arian faqtiuri 

wliuri programis ( fN ) uax-

loesi umciresi da udidesi 

sidideebi, rom-lebic 

mocemulia cxriliSi 4.3.; 

11NK  da 
21NK - wliuri sawarmoo 

programebis mixedviT Sroma-

tevadobis Semasworebeli 

koeficientebi, aiReba 4.4. 

cxrilidan. 

2K  aris Sromatevadobis koreqciis 

koeficienti, romelic iTvaliswinebs gasaremon-

tebeli Zravebis mravalmodelianobas, satvirTo 

avtomobilebis, avtobusebis da msubuqi 

avtomobilebis ZravebisTvis koeficienti 

05,1=2K . am koeficients iyeneben mxolod 

Zravebis kapitaluri remontisTvis daniSnuli 

sawarmos daproeqtebisas. Tu gasaremontebelia 

erTi modelis Zravebi maSin .1=2K  
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cxrili 4.2. 

Zravebis etalonuri Sromatevadoba da masa 

Zravis modeli Zravis masa 
Zravis k.r.-is 

Sromatevadoba 

2107 140 28,9 

412Э 145 29,6 

zmz-4022-10 185 45,6 

zmz-53 275 42,32 

zil-130 490 46,62 

kamaz-740 743 54,6 

Д-2156 910 62,6 

iamz-236 995 66,6 

iamz-238 1422 84,03 

 3K  aris Sromatevadobis koreqciis 

koeficienti, romelic iTvaliswinebs iseTi 

modelis Zravebis kapitalur remonts, romlis 

jamuri Sromatevadoba ucnobia, maSin 

Sromatevadoba (cxrili 4.2.) Semdegnairad 

ganisazRvreba. iReben iseTive jgufis(satvirTo, 

msubuqi an avtobusi) konstruqciuli sirTuliT 

axlomdgomi Zravis kap. remontis 

Sromatevadobas da axdenen mis koreqtirebas 

Zravebis masebis mixedviT, damyvani 

koeficientiT. 
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cxrili 4.3. 

damyvani koeficienti Zravis kapitaluri 

remontis Sromatevadobis normebis wliuri 

programisgan damokidebulebiT 

sawarmos kapi-

taluri remon-

tis wliuri 

programa 

damyvani 

koeficien

ti 

sawarmos kapi-

taluri remon-

tis wliuri 

programa 

damyvani 

koeficien

ti 

1000 1,14 20000 0,714 

2000 1,00 30000 0,684 

4000 0,88 40000 0,660 

6000 0,825 50000 0,640 

8000 0,800 60000 0,625 

10000 0,77 80000 0,604 

12000 0,755 100000 0,600 

     3
2
2

2
1

3 G
G

K η=  

sadac 1G  aris axali modelis Zravis masa, kg. 

 2G  - msgavsi modelis Zravis masa, kg. 

  η  - Semasworebeli koeficienti, rome-

lic icvleba zRvrebSi 1,05-0,95=η   

umcires mniSvnelobas   iReben Tu 

21 GG ≺ . 
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 cxrili 4.4. 

Zravis Sromatevadoba samuSao saxis mixedviT 

%-uli da kac/saaTebi. 

Sromatevadoba 
samuSaos dasaxeleba 

%-uli kac/saaTi 

Zravis miReba 0,4  

Zravis garegani garecxva 0,3  

sadamSlelo-sarecxi 11,5  

detalebis kontroli da 

daxarisxeba 
2,0  

dakompleqteba da sazeinklo 

morgeba 
5,4  

SeRebva 0,6  

sazeinklo-meqanikuri 15,5  

saSemduReblo moliTonva 3,3  

Termuli 1,3  

galvanuri 1,2  

detalebis remonti 22,2  

Zravebis awyoba  16,0  

Zravebis gamocda 7,8  

kvebis 5,0  

elteqnikuri 7,5  

 100  

Sromatevadobis miRebuli mniSvnelobebi 

davanawiloT (cxrili 4.4.) samuSaos saxis 
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mixedviT, rogorc %-ul ise kac/saaTebad 

ZravebisTvis. 

 

4.6. Zravis mimRebi ganyofileba 

 Zravis saremonto sawarmo saremontod 

iRebs srulad dakompleqtebul Zravs, rac imaSi 

gamoixateba, rom masze yvela mowyobiloba aris 

dayenebuli. 

 Zravis miRebisas Semowmebas axdens 

sawarmos warmomadgeneli (mimRebi) SemkveTTan 

erTad. isini gansazRvraven remontisTvis 

vargisianobas da adgenen miReba-Cabarebis aqts 

sam egzemplarad xelis moweriT. erTi aqti 

miaqvs SemkveTs, meore igzavneba buRalteriaSi, 

mesame – sawarmoo sadispeCero ganyofilebaSi. 

mimReb ganyofilebaSi iangariSeba muSebi da 

samuSao adgilebis saWiro raodenoba. muSebis 

faqtobrivi raodenoba gamoiTvleba Semdegi 

formuliT:      

nom.

wl

faq. Ф
VN

Q
⋅

=  

sadac wlN  aris wliuri sawarmoo programa; 
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 V - Zravis miRebis Sromatevadoba, 

kac/saaTi, Sesabamisi cxrilidan 4.4. 

 samuSao adgilebis saWiro raodenoba 

iangariSeba formuliT: 

    
zn

Q
П

⋅
= faq.

  

sadac faq.Q  aris muSebis faqtobrivi raodenoba, 

muSa; 

n    - erT adgilze momuSave muSebis 

raodenoba, muSa; 

  z     -   cvlebis raodenoba. 

 cxrili 4.5. 

mimRebi ganyofilebis mowyobiloba 

mowyobilobis 

dasaxeleba 
modeli 

gabarituli 

zomebi 

b×  

farT

obi 

m2 

raod

enoba 

n 

jamuri 

farTobi 

∑ f  

adgili 

avtomobilis 

dasayeneblad 

_ b×  X2 1 X2 

ofisi (magida, 

karada, skami, 

kompiuteri) 

_ 5,0×0,5  25 1 25 

 2X

f +=∑ 25
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ganyofilebis mTliani farTobi iqneba 

   KfF ⋅= ∑m.g. , m2 

sadac K  - simWidrovis koeficientia da aiReba 

3,5K = . 

SeniSvna: mimRebi ganyofileba muSaobs 

erTcvliani reJimiT 

 

4.7. Zravis garegan gamrecxi ganyofileba 

Zravis daSlis samuSaoebze Sromis 

nayofierebis gazrdis da warmoebis kulturis 

amaRlebisTvis didi mniSvneloba aqvs Zravis 

sisufTaves. garecxvis win Zravas karteridan 

unda CamouSvan zeTi da Semdeg karteri 

gamorecxon gadaxurebuli orTqliT. Zravi 

irecxeba Tbili wyliT (35-400C), narecxi wyali 

midis gamfiltrav ZabrSi. garecxva xdeba 

gamrecx manqanebSi, romelTa modeli da 

gabaritebi mocemulia da SeirCeva Zravis 

modelis mixedviT. 
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4.8. saremonto fondis da mza 

produqciis sawyobi 

garegani garecxvis Semdeg gasaremon-

tebeli Zravi urikis saSualebiT gadaaqvT 

saremonto fondis sawyobSi. gasaremontebeli 

da garemontebuli Zravebis sawyobi warmoadgens 

Senobas an farduls, sadac ganlagebulia 

stelaJebi Zravebis dasawyobad, stelaJis 

farTobi iangariSeba Semdegi formuliT: 

  k
g
G

F ∑= , m2 

  mr.Zr. dNGG ⋅⋅=∑ Zr. , kg. 

sadac Zr.G  aris Zravis wona, kg; 

  dRN  -   dRiuri sawarmoo programa, cali; 

 mard  - maragi dReebis raodenoba, romelic 

gasaremontebeli ZravebisTvis 

aiReba 10-15, xolo garemon-

tebuli ZravebisTvis 5 dRis 

maragiT;  

 g -  1m2-ze dasaSvebi datvirTva, kg. 

1400-600g = kg; 
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   K   -  simWidrovis koeficienti; 2.-1,5K =  

 

 

 

4.9. sawarmoo korpusis gaangariSeba 

 sawarmoo korpusSi moTavsebuli saWiro 

saamqroebi gaangariSebis mixedviT iyofa sam 

jgufad. 

 pirvel jgufs miekuTvneba is saamqroebi, 

romelTa sawarmoo programa gamosaxulia 

mxolod nomenklaturuli da raodenobrivi 

maCveneblebiT. aseTi saamqroebia: daSla-awyobis 

da sazeinklo-meqanikuri saamqroebi. maTi 

gaangariSeba xdeba Sromatevadobis mixedviT. 

 meore jgufs miekuTvneba is saamqroebi, 

romelTa sawarmoo programa gamosaxulia ara 

marto nomenklaturuli da raodenobrivi 

maCveneblebiT, aramed agreTve saremonto 

obieqtis wonis mixedviT. am saamqroebs 

miekuTvneba cxeli (Termuli) da detalebis 

gamrecxi saamqroebi. aRniSnuli saamqroebis 

gaangariSeba xdeba saamqroSi aRsadgenad 

Semosuli detalebis wonis mixedviT. 
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cxrili 4.6 

sawarmoo korpusis saamqroebis farTobebi 

samuSaos 

dasaxeleba 

xvedriTi 

farTobi 

xv.f  m2 

muSebis 

raodenoba 

nom.

wl

faq.
Ф

VN
Q

⋅
=  

saamqros 

farTobi 

xv.faq fQF ⋅=
 

sadamSlelo-

sarecxi 
30,0   

detalebis 

kontroli da 

daxarisxeba 

19,0   

dakompleqteba da 

sazeinklo 

morgeba 

22,5   

SeRebva 75,0   

sazeinklo 

meqanikuri 
11,0   

saSemduReblo-

moliTonva 
29,0   

Termuli 34,0   

galvanuri 47,0   

detalebis 

remonti 
14,5   

Zravebis awyoba 14,5   

Zravebis gamocda 20,0   

kvebis 5,2   

elteqnikuri 5,2   
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mesame jgufs miekuTvneba is saamqroebi, 

romelTa sawarmoo programa gamosaxulia 

nomenklaturuli da raodenobrivi maCveneb-

lebiT da agreTve dasamuSavebuli deta-lebis 

zedapiris farTobis mixedviT(m2, dm2). am 

saamqroebs miekuTvneba saSemduReblo-

moliTonvis, galvanuri da samRebro saamqroebi, 

romelTa gaangariSeba xdeba dasafaravi 

farTobis sididis mixedviT.  

rac Seexeba sawarmoo korpusSi 

moTavsebuli saamqroebis farTobebis 

gaangariSebas, SesaZlebelia ori meTodiT: 1. 

sawarmosaTvis dadgenili Sromatevadobebis 

mixedviT viangariSoT muSebis raodenoba da 

gavamravloT erT muSaze gaTvaliswinebul 

xvedriT farTobze cxr. 4.6. 2. saamqros 

teqnologiuri mowyobilobebis farTobis jams 

gavamravlebT simWidrovis koeficientze. 
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4.10. samarSruto sawyobi 

 samarSruto sawyobSi Tavs iyris yvela 

gasaremontebeli detali, romelic miewodeba 

sakontrolo-damxarisxebeli ganyofilebidan 

 (sadac xdeba detalebze damRis dasma 

aRdgenis marSrutebis mixedviT). samarSruto 

sawyobSi specialur seqciebian Taroze 

aTavseben erTi da imave defeqtebis mqone 

detalebs da isini partiebad miewodebian 

aRdgenis marSrutebis mixedviT aRmdgen 

saamqroebs. amiT uzrunvelyofilia saamqroebis 

ritmuli muSaoba da samuSaos momzadeba-

damTavrebis droSi mogeba (mowyobilobebi 

momzadebulia erTnairi defeqtebis aRmosaf-

xvrelad, ar xdeba maTi gadarTva sxva samuSaos 

Sesasruleblad). am sawyobis farTobi gaian-

gariSeba Semdegnairad: 

  
g

KdNG
F

⋅⋅⋅⋅
= mrdRZr.α

,  m2 

sadac dRN  aris dRiuri sawarmoo programa, 

cali; 

  Zr.G  -   Zravis wona, kg; 
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 α   - gasaremontebeli detalebis wonis 

%-uli raodenoba %3025 −=α ; 

 mard  - maragi dReebis raodenoba, dRe; 

3=mard ; 

 g   -    datvirTva iatakis 1m2-ze, kg; 

800-500g = kg; 

 K   -  simWidrovis koeficienti, 2,2-2K = . 

 

 

4.11. saSualedo sawyobi 

 saSualedo sawyobis daniSnulebaa 

uzrunvelyos sawarmos ritmuli muSaoba. am 

sawyobSi Tavs iyris vargisi, garemontebuli da 

axali detalebi. saSualedo sawyobi 

moTavsebulia sawarmoo korpusSi da SeZlebis-

dagvarad unda mdebareobdes sazeinklo-

mosargeb da saamwyobo saamqroebTan. saSualedo 

sawyobSi Tavmoyrilia detalebis wonis 80%-mde. 

farTobi iangariSeba igive formuliT: 

   
g

KdNG
F

⋅⋅⋅⋅
= mrdRZr.α

, m2 
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aq yvela sidide igivea, rac samarSruto 

sawyobis SemTxvevaSi, mxolod %80=α . 

 

 

 

4.12. Zravebis sagamocdo ganyofileba 

sawarmoo korpusis farTobis ga-

angariSeba meore meTodiT, rogorc aRvniSneT 

aris mowyobilobis jamuri farTis, simWidrovis 

koeficientze namravliT miRebuli saamqros 

farTobi, xolo calkeul saamqroTa 

farTobebis jamiT miiReba sawarmoo korpusis 

mTliani farTobi. magaliTisTvis ganvixiloT 

Zravebis sagamocdo ganyofileba. 

am ganyofilebis daniSnulebaa Zravebis 

misaxmariseba da gamocda. awyobili Zravebi 

sagamocdo gnyofilebas miewodeba gansaz-

Rvruli kompleqtobiT, romelic damokidebulia 

saremonto sawarmos daniSnulebaze. Tu 

sawarmoSi xdeba avtomobilebis remonti, maSin 

rekomendebulia Zravebis misaxmariseba da 

gamocda vawarmooT gadabmulobasa da gada-
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cemaTa kolofTan erTad awyobil mdgomare-

obaSi. 

Zrava sagamocdod miRebuli unda iqnes 

dakompleqtebuli yvela agregatebiT da xelsaw-

yoebiT garda ventilatorisa, sahaero filtrisa 

da karteris ventilaciis mowyobilobebisa, 

romlebic unda davayenoT gamocdis Semdeg. 

Zravebis misaxmariseba da gamocda xdeba 

Semdeg reJimebze:  

1. civad misaxmariseba 15 wuTis 

ganmavlobaSi 400-600 br/wT-sa da 

20 wuTis ganmavlobaSi 800-1000 

br/wT-is dros. 

2. cxlad misaxmariseba dautvir-

Tavad 20 wuTis ganmavlobaSi 1000-

1200 br/wT-is da 15 wuTis 

ganmavlobaSi 1500-2000 br/wT-is 

dros. 

3. cxlad misaxmariseba datvirTviT 

25 wuTis ganmavlobaSi 1600-2000 

br/wT-is da 25 wuTis ganmavlobaSi 

2500-2800 br/wT-is dros 
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4. sakontrolo gamocda – brunTa 

rivxvi araumetes 3000 br/wT, 

procesis xangrZlivoba 5 wT. 

Zravebis misaxmarisebisTvis saWiro 

stendebis raodenoba iangariSeba formuliT: 

   
( )

η

α

⋅⋅

+
=

ZФ
Ntt

n 21

nam.

wl.

st.  

sadac wlN  aris wliuri sawarmoo programa; 

 1t   - erTi Zravas misaxmarisebisTvis 

saWiro dro; 

 2t   - Zrvas moxsna-dayenebisTvis saWiro 

dro ( 2t =0,25 wT); 

 α   - ganmeorebiT gamocdis koeficienti 

1,1-1,05=α . 

 sagamocdo ganyofilebis dagegmarebis 

dros, garda stendebis gaangariSebisas saWiroa 

SevirCioT, Zravas SezeTvis, sawvaviT kvebis, 

gagrilebis, anTebis da namwvi airebis gandevnis 

sistema. 

 a) Zravebis zeTiT kvebis sistema. 

Tanamedrove Zravebis saremonto sawarmoebSi 

farTod gavrcelda misaxmarisebis procesSi 
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misi SezeTvis gamdinare cirkulirebuli zeTiT 

kvebis sistema, romelic uzrunvelyofs zeTis 

miwodebis procesis avtomatizacias im 

upiratesobiT, rom wnevis Semcirebis 

SemTxvevaSi avtomaturad gamoirTveba anTebis 

an kvebis sistema. mis mowyobilobebs Seadgens: 

zeTis tumbo, zeTis filtrebi, rezervuarebi da 

milgayvanilobebi. 

 b) Zravas sawvaviT kvebis sistema. sawvaviT 

kvebis sistemis elementebSi Sedian Semdegi 

mowyobilobebi: sawvavis rezervuari, sawvavis 

xarjis sazomi mowyobilobebi, sawvavis avzebi 

da milgayvnilobebi. sawvavis rezervuari 

moTavsebuli unda iqnas kedlis gareT ,xolo 

sawvavis avzebi 2,5-3 metriT maRla iatakis 

donidan imisTvis, rom sawvavi TviTdinebiT 

miewodebodes Zravas. 

 g) gagrilebis sistema. Zravas mimuSavebis 

dros optimaluri Tburi reJimi xasiaTdeba 

Semdegi monacemebiT: ZravaSi Semavali wylis 

temperatura 65-750C, gamomavali 85-900C. aq 

gamoyenebulia gagrilebis ori sistema: 

individualuri da centralizebuli. individu-
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aluri, roca TiToeul Zravas aqvs Tavisi 

gagrilebis sistema da mudmivi Semrevi avzi. 

centralizebuli sistemis dros yvela Zravas 

emsaxureba erTi Semrevi avzi. 

 d) sawvavi airebis gandevnis sistema. 

Zravebis gamosacdel ganyofilebaSi gamoiyneba 

Zravadan namwvi airebis mocilebis 

individualuri da centralizebuli sistemebi. 

individualuri sistemis dros Zravas aqvs 

specialuri milgayvaniloba, romelic gamodis 

Senobis gareT. centralizebuli sistema 

gamoiyeneba stendebis didi raodenobis 

SemTxvevaSi. 

 e) amwe-satransporto saSualebebi. 

gamosacdel ganyofilebaSi Zravebis mitana 

mizanSewonilia monorelsis an urikis 

saSualebiT, xolo saamqroSi unda iyos koWuri 

amwe. 

 saamqroSi saWiro muSebis raodenoba 

iangariSeba Sromatevadobis mixedviT: 

   
nom.

w

faq. Ф
VN

Q
⋅

=    muSa 

 



 235

cxrili 4.7. 

SevirCioT saTanado mowyobiloba da 

SevadginoT cxrili 

mowyobilobis 

dasaxeleba 
modeli

gabaritu

li zomebi 

lxb 

farTi 

m2 

raode

noba 

jamuri 

farTobi 

∑ f m2 

Zravis sagamocdo 

stendi 

КИ-

2139Б 
5,75x5,44 29,0   

saregulirebo 

reostati 
- 0,8x0,6 0,48   

defeqtebis 

aRmosafxvreli 

stendi 

- 2,0x0,9 1,8   

stelaJi 1012 0,84x0,4 0,33   

sazeinklo dazga 2280 1,4x0,8 1,12   

wylis tubmo 

elZraviT 
1,5К-6 0,9x0,5 0,45   

zeTis tumbo 
ЭМН-

5/3-2 
0,6x0,3 0,18   

zeTis avzi С-205 1,4x0,6 0,84   

wylis avzi (qveda) 2014 2,0x1,4 2,8   

zeTis filtri 
ФГТ-

30 
1,6x0,6 0,96   

wylis avzi (zeda) 2018 2,2x1,2 2,64   

sawvavis xarjis 

sazomi 
- 0,3x0,2 0,06   

sawvavis sarigebeli 

avzi 
- 1,2x0,6 0,72   

koWuri amwe - - -   
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Zravebis sagamocdo ganyofilebis mTliani 

farTobi iqneba: 

   KfF ⋅= ∑sag.  m2 

 

 

4.13. damxmare sawarmoo saamqroebi 

damxmare sawarmoo saamqroebs miekuTvneba 

mTavari meqanikosis ganyofileba (mmg) da 

saiaraRo saamqro. saiaraRo saamqroSi 

sruldeba teqnologiuri aRWurvilobis 

(saWrisebi, samarjvebi) damzadeba da iaraRebis 

galesva, xolo mmg-is daniSnulebaa 

mowyobilobebis teqnikuri momsaxureba da 

remonti, eleqtroqselis, wyalgayvanilobis, 

gaTbobis qselisa da Senoba-nagebobebis 

mimdinare remonti da wesivrul mdgomareobaSi 

Senaxvis uzrunvelyofa. 

 

4.13.1. mTavari meqanikosis ganyofileba 

(mmg) 

mTavari meqanikosis ganyofilebaSi Sedis: 

sazeinklo-meqanikuri ubani, eleqtrosaremonto 
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da samSeneblo-saremonto ubnebi da saqvabe (Tu 

gegmaSi ar aris gaTvaliswinebuli centraluri 

gaTboba). 

mTavari meqanikosis sazeinklo-meqanikuri 

ubnis gaangariSeba xdeba miaxloebiTi meTodiT, 

romlis mixedviT iangariSeba liTonsaWreli 

Carxebi, xolo danarCeni mowyobiloba SeirCeva. 

Carxebis raodenoba aiReba 4-5% saerTo 

mowyobilobebidan da danawildeba Semdeg-

nairad: saxarato 50%, safrezi 8%, sarandavi 

8%, saxexi 12%, saburRi 12%, yvela danarCeni 

10%. muSebis (xaratebis) saWiro raodenoba 

aiReba 0,55-0,6 kaci erT cvlaSi Carxis 

erTeulze, zeinklebi xaratebis 1,5%, damxmare 

muSebi 10-15% mTliani muSebidan. sazeinklo-

meqanikuri ubnis farTobi gamsxvilebuli 

maCveneblebiT aiReba 20-25 m2 erT ZiriTad 

Carxze. 

mTavari meqanikosis eleqtrosaremonto 

ubanze eleqtroganaTebisa da sxv. danadgarebis 

momsaxurebisTvis saWiro muSebis raodenoba 

iangariSeba 4-5 muSa yovel 1000 kvt simZlavreze 
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da ubnis farTobi ganisazRvreba cvlaSi yovel 

momuSaveze 8-10m2-is odenobiT. 

saremonto-samSeneblo ubanze momuSaveTa 

raodenoba iangariSeba im Sesrulebuli 

samuSaos moculobiT (larebSi) romelic unda 

Seasrulos aRniSnulma ubanma. samuSaos 

moculoba aiReba Senobebis Rirebulebebis 3%. 

muSebis raodenoba profesiis mixedviT iyofa 

Semdegi %-uli raodenobebiT: durglebi 25-30%, 

meTunuqeebi 15-20%, mlesavebi 25-30% da sxv. 

profesiis 25%, farTobi aiReba 8-12 m2 TiToeul 

muSaze. mmg-is mTliani farTobi iqneba:  

sar.sam.el.s.s.m.mmg FFFF ++=  

 

4.13.2. saiaraRo saamqro 

saiaraRo saamqros SemadgenlobaSi Sedis: 

sazeinklo-meqanikuri da salesi ubnebi, 

iaraRebis gamcemi sakuWnao. sazeinklo-meqanikur 

ubanze liTonsaWreli Carxebis raodenoba 

aiReba sawarmos ZiriTadi mowyobilobebis 

raodenobis 12-14% da nawildeba Semdegi %-uli 

odenobiT: saxarato 44-56%, safrezi 10-14%, 
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saxexi 16-20%, saburRi 8-12%, sxva 8-12%. 

xaratebis raodenoba aiReba 0,6-0,7 kaci erT 

cvlaSi Carxis erTeulze, zeinklebi xaratebis 

40-50% da kontroliorebi 4-5% xaratebis da 

zeinklebis raodenobidan. sazeinklo-meqanikuri 

ubnis farTobi gamsxvilebuli maCveneblebis 

mixedviT aiReba 16-20m2 erT ZiriTad Carxze. 

sales ubanze Carxebis raodenoba aiReba 

4-5% liTonsaWreli Carxebis raodenobidan 

saxexi Carxebis garda. Tu gaangariSebisas 

miviReT 3 Carxze naklebi, maSin SeiZleba 

aviRoT kompleqtSi Carxebis Semdegi 

maqsimaluri raodenoba: universaluri saxexi 

Carxi 3А64М, saWrisebis salesi Carxi 3Б25, 

burRebis salesi Carxi 3Б625, saCortni Carxi 

3M634. muSebis raodenoba cvlaSi erT Carxze 

0,4-0,6. ubnis farTobi aiReba 9-12m2 erT Carxze. 

iaraRebis gasacemi sakuWnaos farTobi 

orcvliani samuSao reJimis dros aiReba 0,6-0,7m2 

Carxis erTeulze, 0,4-0,5 erT saxex Carxze da 

0,3-0,35 m2 erT zeinkalze. orcvliani reJimis 
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SemTxvevaSi aRniSnuli normativebi gamravldeba 

0,85K =  da samcvliani reJimis dros 1.15K = . 

 

 

4.14. energetikis gaangariSeba 

sawarmoo saWiroebisTvis daxarjuli 

eleqtroenergia, SekumSuli haeri, orTqli da 

wyali miekuTvneba energetikas, romlis 

gaangariSeba xdeba Semdegnairad: 

a) eleqtroenergiis wliuri xarji 

gamoiTvleba Semdegi formuliT: 

moT.vnam.dan. KФPW ⋅⋅⋅= η  

kvtsT 

sadac denp  aris yvela denmimRebis dadgenili 

simZlavre, kvt; 

 namФ   -  mowyobilobis muSaobis nam-

dvili wliuri drois fondi, 

sT; 

 vη  - mowyobilobis datvirTvis 

koeficienti 75,0=vη ; 
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 moT.K - moTxovnis koeficienti 

5,03,0 −=moT.K . 

b) ganaTebisTvis saWiro eleqtroenergiis 

xarjs angariSoben Semdegi formuliT: 

FQRW ⋅⋅=gan  kvtsT 

sadac R  aris eleqtroenergiis xarjis norma 

1m2_ze saaTSi, vt; 

20-15R = vt. 

Q    - wlis ganmavlobaSi 

eleqtroganaTebis muSaobis 

sidide, sT; 2100Q =  sT 

F    -  ubnis iatakis farTobi, m2. 

 g) SekumSul haers iyeneben kvanZebis 

awyobis dros detalebis gasaqrevad. pnevmaturi 

iaraRebis kvebisTvis da samarjvebis pnevmatikur 

amZravebSi. misi wneva milgayvanilobaSi icvleba 

4-8 kg/sm2 zRvrebSi. SekumSuli haeris xarjis 

raodenoba ganisazRvreba TiToeuli mom-

xmareblis haermimRebis Seuwyveteli muSaobis, 

cvlaSi maTi gamoyenebis koeficientis wliuri 

samuSao drois fondis mixedviT.  

SekumSuli  haeris  wliuri  xarji  gamo- 
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gamoiTvleba formuliT: 

  
vnamgamSek ∑ ⋅⋅⋅⋅⋅⋅= ηZФKnq1,5Q  m3 

sadac 1,5 aris SekumSuli haeris saeqsplu-

atacio danakargis koefi-

cienti; 

q   -   erTi momxmareblis mier misi 

uwyveti muSaobis dros 

haeris kuTri xarji, m3/sT; 

n     -     SekumSuli haeris erTiani mom-

xmareblebis raodenoba; 

gamK   -   haermimRebi mowyobilobis gamo-

yenebis koeficienti; 

namФ   -  mowyobilobis muSaobis nam-

dvili wliuri drois fondi, 

sT; 

vη  - mowyobilobis datvirTvis 

koeficienti. 

d) orTqli sawarmoo saWiroebisTvis 

ixarjeba xsnarebisa da wylis SesaTbobad 

sarecx manqanebsa da abazanebSi, agreTve 

macivebeli narevis dasamzadeblad. sarecx 
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manqanasa da abazanebSi xsnarebis da wylis 

SesaTbobad 1t dasamuSavebeli detalebisTvis

cxrili 4.8. 

SekumSuli haeris gasaangariSebeli maCveneblebi 

momxmarebeli 

SekumSuli 

haeris xarji 

m3/wT 

haermimRebis 

gamoyenebis 

koeficienti gamK  

pnevmatikurdguSiani 

amwe (erT awevaze) 
0,04-0,25 0,03 

saRebavis 

gamfrqvevi 
0,2-0,3 0,42 

Carxebis 

pnevmatikuri 

damWerebi 

(mTlianis 10-30%) 

0,05-0,09 0,7 

xsnarebis Semrevi 0,4-0,5 0,04 

fxvnilis 

gamfrqvevi 

danadgari 

0,2-0,3 0,2 

detalebis saqrevi 

danadgari 
0,6-1,0 0,12 

pnevmatikuri iaraRi 0,6-0,9 0,14 

saqrevi danadgari 1,0-1,5 0,6 

4-5 kg/sm2 wneviT miwodebuli orTqlis saSualo 

xarjs iReben 70-100 kg/sT-is tols. 
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 saorientaciod gasaxureblad orTqlis 

xarji miiReba misi saeqspluatacio saSualo 

saaTobrivi xarjis 150-200%. gasacivebeli 

xsnarebis dasamzadeblad orTqlis xarjs 

iReben 0,15-0,2 kg/sT tols yovel 1 litr 

daxarjul siTxeze. 

 e) wyals sawarmoo saWiroebisTvis 

xarjaven manqanebis da agregatebis gasarecxad, 

detalebis gaucximurebis da garecxvisTvis, 

cilindrebis blokisa da misi saxuravis 

hidravlikuri gamocdisTvis, radiatorebis da 

sawvavis avzebis SemowmebisTvis, wrTobis dros 

zeTis da detalebis gasaciveblad,  Zravebis 

misaxmarisebisa da gamocdisTvis. avzebSi 

detalebis garecxvis dros wylis xarji 

damokidebulia avzis tevadobasa da detalebis 

gabaritebze 1,5-2,5m3 tevadobis avzisTvis wylis 

saSualo xarji saaTSi Seadgens 10-13 l-s. 

cilindrebis blokis hidravlikuri gamocdis 

dros wylis xarji Seadgens 2litrs erT 

blokze (wylis mravaljeradi gamoyenebis 

dros). didmwarmoeblur danadgarebze 

detalebis wrTobis dros wylis xarji 
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SeiZleba aRebul iqnas 4-6 m3/sT erT 

danadgarze. wrTobis dros zeTis da detalebis 

gasaciveblad wylis xarjs iReben 5-8m3 1t 

dasamuSavebel nakeTobaze. 

 SekumSuli haeris 

momxmarebeli 

     civi wylis momxmarebeli 

 cxeli wylis momxmarebeli 

 kanalizaciaSi CasaSvebi 

 
orTqlis momxmarebeli 

 
kondensatis dabruneba 

 
acetilenis momxmarebeli 

 
Jangbadis momxmarebeli 

 eleqtroenergiis 

momxmarebeli 

 samfaziani Stefselis 

rozeti 

 
erTfaziani 

nax. 4.1. zogierTi momxmareblisa da sanitarul-teqnikuri 

 mowyobilobis pirobiTi aRniSvnebi 
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4.15. sasawyobo meurneoba 

4.15.1. mTavari sawyobi 

mTavar sawyobSi inaxeba saTadarigo 

nawilebi, ZiriTadi da damxmare masalebi, 

rogoricaa rezinisa da saizolacio masalebi, 

qaRaldis da qsovilis masalebi da sxv. 

aRniSnuli masalebis xarjis norma TiToeuli 

modelis ZravasTvis mocemulia 4.9.-4.10.-4.11. 

cxrilebSi. 

cxrili 4.9. 

saTadirigo nawilebis xarjis norma 

Zravis modeli 
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mTavar sawyobSi specialurad gamoyofil 

sacavSi stelaJebze SeiZleba moTavsdes 

qimikatebi da saRebavi masalebi. 

 

cxrili 4.10. 

ZiriTadi da damxmare masalebis xarjis 

normebi 

 

Zravis modeli 
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cxrili 4.11. 

qimikatebis da saRebavi masalebis xarjis 

normebi 

 

Zravis modeli 
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mTavari sawyobis farTobi iangariSeba 

formuliT: 

  
q

KQ
F ∑ ⋅
=  m2 
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sadac ∑Q aris sawyobSi Sesanaxi masalebis 

jamuri wona, kg; 

       q   -  1m2 farTobze dasaSvebi datvirTva, 

(600-1400 kg) kg/m2; 

K  - mowyobilobis ganlagebis 

simWidrovis koeficienti (k  da 

 q aiReba cx. 4.12.-dan.). 

 

   ∑ ⋅⋅= mardR dNGQ  kg 

sadac dRN  aris dRiuri sawarmoo programa; 

 G  - saTadarigo detalebis, damxmare 

masalebis, qimikatebis da saRebavi 

masalebis xarjis norma produq-

ciis erTeulze (Zravaze cxrili 

4.9.,4.10.,4.11..). 

 mard  - maragi dReebis raodenoba cxrili 

4.12. 

SeniSvna: saTadarigo detalebis SenaxvisTvis 

detalebis wonis 40% daewyoba stelaJebze, 

xolo danarCeni 60% iatakze. 
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cxrili 4.12. 

 q datvirTvis da k  simWidrovis koeficientebis 

mniSvnelobebi 

sawyobis 

saxeebi 
Senaxvis pirobebi q , kg/ m2 k  

1. stelaJebze 600-1000 2,5-3,0 saTadarigo 

detalebis 2. iatakze 1200-1500 1,7-2,5 

ZiriTadi da 

damxmare 

masalebis 

stelaJebze 300-400 2,5-3,0 

1. stelaJebze (foladi) 1500-2000 2,0-2,5 

2. stelaJebze (feradi 

liToni) 
500-800 2,0-2,5 

nedli masalis 

3. Stabelebze 

(furclovani foladi 
4500-6000 1,7-2,5 

qimikatebis stelaJebze 400-600 2,0-2,5 

sazeTi 
masalebis 

kasrebSi 300-400 1,7-2,5 

samseneblo 
masalebis 

StabelebiT 1000-3000 1,7-2,5 

samarSruto stelaJebze 600-700 2,0-2,5 

saSualedo stelaJebze 600-700 2,0-2,5 

 

 

4.15.2. nedli masalebis sawyobi 

nedl masalas miekuTvneba Savi da feradi 

masalebis nawarmi. Savi liToni sawarmoSi
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SeiZleba miRebul iqnes naglinis da milebis, 

agreTve Tujis sxmulebis da wnulovani 

masalis saxiT (liTonnawarmi da eleqtrodebi).  

cxrili 4.13. 

nedli masalis xarjis normebi 

Zravis modeli 
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5,0 5,4 7,2 9,0 16,0 25,4 26,0 20,6 32,2 
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Sa
vi 

liT
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eb
i 

liT
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i d

a  
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i 

1,8 1,9 2,6 4,0 8,0 11,0 13,0 10,3 17,4 

 

nedli masalis sawyobis gaangariSeba xdeba 

farTobis erTeulze mosuli wonis mixedviT. 
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∑ ⋅⋅= mardR dNGQ  kg 

G -s mniSvnolebebi aiReba cxrilidan 4.13. 

nedli masalis sawyobis mTliani farTobi 

iangariSeba formuliT: 

q
KQ

F ∑ ⋅
=  m2. 

 

 

4.15.3. kalciumis karbidis, naxSirmjava 

gazis da Jangbadis Sesanaxi sawyobi 

kalciumis karbidis, naxSirmJava gazis da 

Jangbadis xarjis normebi erT kapitalur 

remontze mocemulia 4.14. cxrilSi. kalciumis 

karbidi, naxSirmJava gazi da Jangbadi aiReba 10 

dRis maragiT, maSin Sesanaxi raodenoba 

SeiZleba viangariSoT Semdegnairad. 

  dRmarxvkar NdqG ⋅⋅=  kg. 

  dRmarxvJan NdQV ⋅⋅=  m2. 

  dRmarxvn.g. NdQV ⋅⋅=  m2. 
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aRniSnuli sawyobi moTavsebulia sawarmos 

teritoriaze da minimaluri daSoreba sxva 

Senobebidan 

cxrili 4.14. 

kalciumis karbidi, naxSirmJava gazi  

da Jangbadi 

 

aiReba 20-25 metri, misi farTobi aiReba 1% 

sawarmoo korpusis farTobisa. e.i. 

 

 

Zravis modeli 
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cxrili 4.15. 

maragi dReebis normebi 

maragis norma, dReebi 

masalebis, detalebis 

da nakeTobis 

dasaxeleba 

uSualod 

momwodeblisgan 

materialur-

teqnikuri 

momaragebis 

sawyobidan 

saTadarigo detalebi 40-50 25-30 

liTonebi (nedli) 30-40 20-25 

liTonis nakeToba 25-30 15-20 

sakompleqto nawarmi 25-30 20-25 

damxmare masalebi (teq. 

rezinis nawarmi, 

qaRaldi, muyao,tyavis 

nawarmi da sxv.) 

_ 15-25 

laqsaRebavi da qimiuri 

masalebi 
30-40 20-25 

sawvav-sacxebi masalebi _ 15-25 

daxerxili xe-tye _ 15-20 

SekumSuli gazi 

balonebSi 
_ 5-10 

saremonto fondi 10-15 _ 

mza produqcia 4-6 _ 

 

4.15.4. sawvav-sacxebi masalebis sawyobi 

sawvav-sacxebi masalebis sawyobi moTav-

sebulia sawarmos teritoriaze calke misTvis 

gankuTvnil SenobaSi. sazeTi masalebi: zeTi 
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cisternebSi, konsistenturi sacxi – kasrebSi; 

sawvavi (benzini an dizeli) rezervuarebSi, 

romlebic miwisqveSaa moTavsebuli. 

Zravis saremonto sawarmoSi sazeTi 

masalebi gaTvaliswinebulia 15-25 dRis maragiT. 

sazeTi masalebis saWiro raodenoba 

gamoiTvleba erT kapitalur remontze 

dadgenili normis mixedviT (mTlianad saWiro 

raodenoba). 

   

dRmarzeTzeT NdqG ⋅⋅=  

 

sadac zeTq  aris kapitalur remontze saWiro 

zeTis raodenoba, l; 

  mard   - maragi dReebis raodenoba, dRe. 

 SeniSvna. saWiroa gavitvaliswinoT 

sawarmos sakuTari avtomobilebisTvis sazeTi 

masalebis raodenoba, romelic aiReba sazeTi 

masalebis mTliani raodenobis 20%. 

 erT kapitalur remonTze saWiro sazeTi 

masalebis xarjis normebi mocemulia 4.16. 

cxrilis saxiT. 
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cxrili 4.16. 

sazeTi masalebis xarjis normebi 

Zravis modeli 
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 sazeTi masalebis Sesanaxi cisternebis 

gabarituli zomebi da moculoba mocemulia 

4.17. cxrilSi. 
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cxrili 4.17. 

sazeTi masalebis SenaxvisTvis saWiro 

cisternebi 

moculoba, m3 diametri, mm. sigrZe, mm 

2,2 1000 2800 

3,2 1200 2800 

4,3 1400 2800 

5,6 1600 2800 

 

 

sawvavis saWiro raodenoba gamoiTvleba 

erT kapitalur remontze dadgenili normis 

mixedviT (dRiurad saWiro raodenoba). 

   dRsawsaw NqQ ⋅=  l 

sadac sawq  aris erT kapitalur remontze 

saWiro raodenoba, l. 

 sawvavis xarjis normebi mocemulia 4.18. 

cxrilSi 
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cxrili 4.18.  

sawvavis xarjis normebi 

Zravis modeli 
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teqnologiuri saWiroebisTvis aucile-

beli mTliani raodenoba iqneba: 

     mar.sawteq. dQQ ⋅=  l 

garda aRniSnulisa, saWiroa gaviT-

valiswinoT sawarmos momsaxurebisTvis saWiro 

sawvavis raodenoba, romelic unda aviRoT 

sawvavis teqnologiuri raodenobis 50%, e.i. 

   teqmT.. QQ ⋅= 5,1  l. 
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danarTi 

cxrili 1 

mowyobilobis ganlagebis simWidrovis 

koeficienti, k -s mniSvneloba 

sawarmoo ubnis dasaxeleba k  

sazeinklo-meqanikuri, eleqtroteqnikuri, kvebis sistemis. 3,5 

galvanuri da sagamocdo sadguri 4,0 

Zravebis amwyob-saregulirebo,  4,5 

samRebro 5,0 

saSemduReblo-moliTonvis da Termuli 5,5 

sawyobebi 3,0 

 

cxrili 2 

meqanikuri samuSaos mTliani moculobis 

ganawileba misi saxeebis mixedviT 

samuSaos dasaxeleba % 

saxarato 41 

revolveruli 7 

safrezi 6 

sarandi 6 

saxexi 15 

saburRi 14 

sawnex-satvifri 3 

kbilsaWreli 5 

sxva 3 

sul 100 
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cxrili 3 

eleqtro Rumel-abazanis mwarmoebloba 

abazana-Rumelis tipi da 

daniSnuleba 

liTonnawarmi marilis 

xsnarSi gasaxureblad abazana-Rumelebis 

teqnikuri maxasiaTeblebi 

ВК-4А В-20 

СВС-

1,5-

34/8,5 

ММО-1 

maqsimaluri muSa 

temperatura 
140-160 850 85 

teqnikuri mwarmoebloba 

kg/sT 
  _ 

gabarituli zomebi, mm   _ 

sigrZe 1400 1190 1325 

sigane 266 1400 1010 

simaRle 240 2000 1340 

simZlavre 4 20 35 
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cxrili 4 

kameruli Rumel-abazanis mwarmoebloba 

Rumelis tipi da daniSnuleba 

mowva, normalizacia, 

cementacia, wrToba 

da moSveba 

maRali 

legirebuli 

foladis 

Termuli 

damuSaveba 

Rumelebis 

teqnikuri 

maxasiaTebeli 

Н-45 Н-60 Н-856 Г-30а 

maqsimaluri 

temperatura t 
950 950 1000 1300 

mwarmoebloba 

kg/sT 
    

mowva 50 79 112 _ 

normalizacia 72 113 160 _ 

wrToba 72 113 160 _ 

cementacia 6,5 9 11,2 _ 

moSveba 58 90 128 _ 

gabarituli 

zomebi mm 
    

sigrZe 1200 1350 1600 400 

sigane  600 900 1510 300 

simaRle 1500 1800 2000 950 

simZlavre 45 60 90 30 
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cxrili 6 

Zravis Termulad dasamuSavebeli detalebis 

 saorientacio wona, kg 

damuSavebis saxis mixedviT, kg 

er
T
eu

l
z
e 
mo

s
u
l
i 

w
o
na
 

mo
w
va
 

no
r
ma
l
iz

ac
ia
 

c
em
en
t
ac

ia
 

w
r
T
o
b
a 

d
ab

al
i 

mo
S
ve
b
a 

ma
R
al

i 
mo

S
ve
b
a 

w
r
T
o
b
a 
m.
s
.d
. 

s
u
l
 

d
et

al
is

 d
as

ax
el

eb
a 

aR
s
ad

g
en
i 

ax
al

i 

aR
s
ad

g
en
i 

ax
al

i 

aR
s
ad

g
en
i 

ax
al

i 

aR
s
ad

g
en
i 

ax
al

i 

aR
s
ad

g
en
i 

ax
al

i 

aR
s
ad

g
en
i 

ax
al

i 

aR
s
ad

g
en
i 

ax
al

i 

aR
s
ad

g
en
i 

ax
al

i 

aR
s
ad

g
en
i 

ax
al

i 

Zr
av
a 

g
ad

ab
mu

l
o
b
iT

 

1,
5 

3,
0 _ 

0,
35
 

_ 1,
1 

0,
6 

0,
65
 

1,
5 

1,
1 

1,
1 

0,
65
 

0,
4 

0,
45
 

_

0,
65
 

3,
6 

4,
95
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cxrili 7 

galvanurad dasafari farTobis saorientacio 

sidide, dm2 

 

dasafari farTobis sidide, m2 saremonto 

obieqti moqromva mofoladeba mospilenZeba 

Zrava 

gadabmulo

biT 

0,8 1,0 0,6 

 

 

 

cxrili 8 

galvanuri dafarvis reJimis gaangariSebisTvis saWiro 

ZiriTadi maCveneblebi 

 

elementebi 

kuTri 

wona, 

g/sm3 

eleqtroqim

iuri 

eqvivalenti, 

g/a.sT. C 

denis 

simkvrive, 

a/dm2 Dk 

denis 

gamoyeneb

is 

koeficie

nti, α   

qromi 6,9 0,324 50-75 13-15 

foladi 7,8 1,042 30-50 70-80 

nikeli 8,8 1,094 3 95 

spilenZi 8,95 1,186 3 95 

TuTia 7,1 1,22 2 98 
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cxrili 9 

detalebis m.s.d. sawrTobi danadgaris  

teqnikuri maxasiaTeblebi 

saorientacio 

mwarmo-ebloba 

kg/sT gaxurebis 

Semdegi siRrmis 

dros, mm 

danadgaris 

tipi 

simZlavre, 

kvt 

detalis 

diametri, 

mm 

1-3 4-6 

manqanuri 50-100 40-70 200-220 170-190 

naTuruli 30 40-70 65-100 35-50 

 

 

 

cxrili 5 

SeduRebisa da daduRebis nakeris farTobi 
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cxrili 10 

zogierTi gavrcelebuli Zravis mrudxara-barbaca 

meqanizmis sakisrebis ZiriTadi zomebi 
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nax. 1. generaluri gegmis dagegmareba 

1. sawarmoo korpusi; 2. administraciuli korpusi; 3. sportuli 

moedani; 4. mza produqciis sawyobi; 5. sakompresoro; 6. 

satransformatoro; 7. jarTis dasayreli adgili; 8. saqvabe; 9. 

kalciumis karbidis, naxSirmJava gazis da Jangbadis sawyobi; 10. nedli 

masalis sawyobi; 11. mTavari sawyobi; 12. Sida saqarxno garaji; 13. sawvav-

sacxebi masalebis sawyobi; 14. saxanZro farduli; 15. wylis avzi; 16. 

saremonto fondis sawyobi; 17. wylis damgrovebeli; 18. garegan gamrecxi; 

19. saleqari; 20. mimRebi ganyofileba; 21. sakontrolo jixuri. 
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nax. 2 Zravebis saremonto korpusis dagegmareba 

1. Zravebis sadamSlelo sarecxi; 2. sakontrolo-damxarisxebeli; 

3. samarSruto sawyobi; 4. saSualedo sawyobi; 5. sakompleqto; 6. 

sazeinklo-mosargebi; 7. kvebis da elteqnikuri; 8. sayofacxovrebo; 9. 

samRebro; 10. Zravebis sagamocdo; 11. Zravebis amwyobi; 12. Zravis 

detalebis saremonto; 13. sazeinklo-meqanikuri; 14. mTavari meqanikosis 

ganyofileba; 15. saiaraRo; 16. galvanuri; 17. Termuli; 18. saSemduReblo. 
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nax. 3 Zravebis sadamSlelo-sarecxi ubnis dagegmareba 

1. Zravis dasaSleli stendi; 2. karada iaraRebisTvis; 3. 

sazeinklo dazga; 4. muxla lilvis dasaSleli stendi; 5. stelaJi 

muxla lilvebisTvis; 6. manawilebeli lilvis dasaSleli stendi; 7. 

mqnevaras gvirgvinis gamosawnexi stendi; 8. blokis saxuravis 

dasaSleli stendi; 9. dguSis TiTebis gamosawnexi stendi; 10. 

koleqtoris dasaSleli stendi; 11. gadabmulobis dasaSleli stendi; 12. 

detalebis satransporto konveieri; 13. hidravlikuri wnexi; 14. 

monorelsi eltelferiT; 15. nawilobriv daSlili Zravis gamrecxi 

manqana; 16. Zravebis dasawyobi adgili. 
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nax. 4 Zravebis saremonto ubnis dagegmareba 1. cilindrebis blokis 

saxuravis hermetulobaze Sesamow-mebeli stendi; 2. cilindrebis 

blokis hermetulobaze Sesamowmebeli stendi; 3. cilindrebis 

blokis gadasab-runebeli stendi; 4. cilindrebis blokSi xraxnebis 

mosaWreli danadgari; 5. ZiriTadi yelebis, sasakisre budeebis da 

manawilebeli lilvis milisebis gasaCarxi Carxi; 6. cilindrebis 

masrebis almasuri erTSpindeliani Carxi; 7. sarqvelebis 

mimmarTveli milisebis Casawnexi stendi; 8. sabiZgelas milisebis 

Casawnexi stendi; 9. cilindrebis saxoninge Carxi; 10. muxla lilvis 

yelebis saprialebeli Carxi; 11. Zravis detalebis gamrecxi manqana; 

12. muxla lilvis stelaJi; 13. muxla lilvis yelebis saxexi Carxi; 

14; gadabmulobis karteris sabaziso zedapirebis dasamuSavebeli 

universaluri Carxi; 15. muxla lilvis sabalanso stendi; 16. uni-

versaluri sabalanso stendi; 17. cilindrebis blokis da muxla 

lilvis sazeTi arxebis gasawmendi danadgari; 18. manawilebeli 

lilvis milisebis Casawnexi stendi; 19. stelaJi manawilebeli 

lilvebisaTvis; 20. manawilebeli lilvis muStebis saxexi Carxi; 21. 

manawilebeli lilvis muStebis da yelebis saprialebeli Carxi; 22. 

sazeinklo dazga; 23.iararebis karada; 24. sarqvelebis zoluras 

saxexi Carxi; 25. sarqvelebis da budeebis misaxexi Carxi; 26. bar-

bacas zeda da qveda Tavebis gasaCarxi Carxi; 27. manawilebeli 

lilvis kbilanis Casawnexi stendi; 28. vertikalur misaxex-misalesi 

Carxi barbacas qveda Tavis naxvretebis damuSavebisTvis; 29. 

konsoluri amwe; 30. Zravis detalebis mimwodebeli konveieri. 
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nax. 5 galvanuri ubnis dagegmareba 

1,9,12. gammarTveli mowyobiloba; 2. mofoladebis abazana; 3,4.civi da 

cxeli wylis abazana detalebis gasarecxad yvela procesis Semdeg 

qromirebis garda; 5. neitralizaciis abazana; 6. magida detalebis 

Camosakidad; 7. anoduri mowamvlis abazana; 6. detalebis swrafad 

mofoladebis magida; 10. eleqtruli gaucximoebis abazana; 11. stelaJi 

detalebisTvis; 13. monikelebis abazana; 14. mospilenZebis abazana; 15,16. 

civi da cxeli wylis abazana detalebis gasarecxad qromirebis Semdeg; 

17. eleqtrolitis dasaleqi avzi; 18. mJavagamZle tumbo; 19. ofisis 

magida; 20. niJara; 21. abazana Zveli qromis mosacileblad; 22. moqromvis 

abazana; 23. eleqtrolitis damWeri abazana. 
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nax. 6 Termuli saamqros dagegmareba 

1. stelaJi detalebisTvis; 2. m.s.d. wrTobis danadgari; 3. 

sawrTobi rumeli; 4. kameruli eleqtroRumeli; 5. marTvis dafa; 6. 

marilis abazana-Rumeli; 7. eleqtruli zeTis abazana; 8. tyviis abazana; 

9. wylis abazana; 10. zeTis abazana; 11. wylis abazana Termuli 

damuSavebis Semdeg garecxvisTvis; 12. saxex-saprialebeli Carxi; 13. 

sisalis gasazomi xelsawyo brineliT; 14. sisalis gasazomi xelsawyo 

rokveliT. 
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nax. 7 Zravis sagamocdo sadguris dagegmareba. 

1. Zravebis asawyobi estakada; 2. ofisis magida; 3. stelaJi 

detalebisTvis; 4. sazeinklo dazga; 5. stelaJi gamanawilebeli 

lilvebisTvis; 6. Taroiani stelaJi; 7. Zravis zeTis tumbosa da 

filtris gamosacdeli universaluri stendi; 8. hidravlikuri wnexi; 9. 

saSrobi karada zeTis tumbos korpusis gasaxureblad; 10. dguSis TiTis 

Casasmeli mowyobiloba; 11. stelaJi dguSebisTvis; 12. stelaJi dguSis 

TiTebisTvis; 13. monorelsi eltelferiT; 14. dguS-barbacas asawyobi 

stendi; 15. blokis saxuravSi sarqvelebis Casasmeli stendi; 16. blokis 

saxuravis asawyobi stendi; 17. wylis tumbos gamosacdeli stendi; 18. 

uxeSad mwmendi filtris gamosacdeli stendi; 19; saburRi Carxi 

magidaze; 20. pnevmatikuri mowyobilobis Sesamowmebeli stendi; 21. 

kompresoris asawyobi stendi sadgarze; 22. konsoluri sabruni amwe; 

23,24. sakidi konveieri.   
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nax. 8 Zravebis saamwyobo ubnis dagegmareba 

1. eleqtrosamuxruWe stendi Zravis mimuSavebisa da gamocdisTvis; 

2. saregulirebo reostati; 3. defeqtebis aRmosafxvreli stendi; 4. 

seqciuri stelaJi; 5. sazeinklo dazga; 6. wylis tumbo eleqtroZraviT; 

7. zeTis tumbo; 8. zeTis avzi; 9. wylis avzi (qveda); 10. zeTis filtri; 

11. wylis avzi (zeda); 12. zeTis xarjis gasazomi xelsawyo; 13. sawvavis 

gamanawilebeli avzi; 14. eleqtruli erTkoWiani sakidi amwe. 
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