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saxelmZRvanelo agebulia saganmanaTleblo programis Sesabamisi sagnis 
moqmedi silabusis mixedviT. ganxilulia mokle istoriuli cnobebi 
sarkinigzo transportis warmoSobisa da ganviTarebis Sesaxeb. moTxrobilia 
gamoCenil adamianTa Rvawlis Sesaxeb, romelTac udidesi wvlili miuZRviT 
transportis am saxeobis Seqmnasa da srulyofaSi. mocemulia sarkinigzo 
gamwevi da aragamwevi moZravi Semadgenlobebis (lokomotivebis da vagonebis) 
daniSnulebani, klasifikacia da tipebi, ganmartebani gabaritebis Sesaxeb, 
moZrav SemadgenlobaTa konstruqciuli aRwera. ganxilulia satvirTo 
vagonebis  teqnikur-ekonomikuri parametrebis gansazRvris meTodika, zogadi 
monacemebi savagono da salokomotivo meurneobis Sesaxeb da sarkinigzo 
satransporto saSualebebTan dakavSirebuli zogierTi sxva mniSvnelovani 
sakiTxebi. 

saxelmZRvanelo gankuTvnilia saqarTvelos teqnikuri universitetis 
satransporto da manqanaTmSeneblobis fakultetis “transporti”-s specialobis 
bakalavrebisaTvis. 

wigni sargeblobas moutans sarkinigzo specialobis profesiuli 
swavlebis studentebs da rkinigzis sferoSi dasaqmebul muSakebs. 

qarTuli saxelmZRvanelo gamoica pirvelad. mkiTxvelis mier SemoTavazebuli 
nebismieri rCeva an SeniSvna avtorTa jgufis mier keTilganwyobiT iqneba miRebuli 
daLgaTvaliswinebuliLSemdgomLgamocemaSi.
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S e s a v a l i 
 

sarkinigzo transporti warmoadgens Cveni qveynis erTiani satransporto 

sistemis ZiriTad satransporto saSualebas, romelic uaRresad didi saxelmwifoebrivi 

mniSvnelobisaa. mis ZiriTad funqcias warmoadgens - tvirTgadazidvaze da mgzavrTa 

gadayvanaze, rogorc saxelmwifo dakveTebis, aseve mosaxleobis mzardi 

moTxovnilebis sruli, swrafi da Seuferxebeli Sesruleba. transportis am 

saxeobas gansakuTrebuli adgili uWiravs samxedro-strategiuli daniSnulebiT, 

rogorc qveynis Tavdacvisunarianobis erTiani sistemis Semadgenel satransporto 

saSualebas, romelsac SeuZlia swrafad Seasrulos sajariso SenaerTebis zurgis 

momarageba samxedro teqnikiT da iaraRiT, uzrunvelyos, specialuri 

daniSnulebis sanitaruli vagonebis saSualebiT, mwyobridan gamosuli 

mebrZolebis samedicino momsaxureba da, saWiroebis SemTxvevaSi, maTi evakuacia.  

sarkinigzo transports umniSvnelovanesi funqcia eniWeba saqarTvelos 

ekonomikuri ganviTarebisa daAstabilurobis saqmeSi, ris gamoc mas qveynis 

“xerxemals” uwodeben. Tanamedrove sarkinigzo satvirTo moZravi SemadgenlobebiT 

formirebuli (Sedgenili) matareblebis saSualebiT, rkinigziT  gadaizideba 

TiTqmis yvela saxeobis tvirTi, xolo Cqarosnuli maRali komfortis mqone 

samgzavro matareblebiT ki gadaiyvaneba didi raodenobiT mgzavrebi. 

matarebeli ewodeba SeerTebul vagonTa erTobliobas, erTi an ramdenime 
moqmedi lokomotiviT an motoriani (Zraviani) vagoniT, formirebuls masis, 
sigrZis da rkinigzis teqnikuri eqspluataciis wesebis moTxovnebis mixedviT, 
aRWurvils aucilebeli signalebiT.  

gadasarbenze gagzavnili lokomotivi uvagonod, motoriani vagoni, avtomotrisa da 

araasaRebi tipis avtourika ganixileba rogorc matarebeli, vinaidan drois mocemul 

momentSi igi ikavebs ZiriTad sarkinigzo magistrals da Sesabamisad gavlenas axdens 

rkinigzis ubnis gamtarobis unarze.  

rkinigzis infrastruqtura Seicavs sxvadasxva sainJinro nagebobas, teqnikur 

mowyobilobasa da saSualebas, romelTagan ZiriTadia rkinigzis liandagi, moZravi 

Semadgenloba (lokomotivi da vagoni), salokomotivo da savagono meurneoba, signalizaciis 

kavSirgabmulobisa da blokirebis, eleqtromomaragebisa da wyalmomaragebis mravali 

mowyobiloba-nageboba, rkinigzis sadgurebi da kvanZebi. 

gadazidviTi procesebis warmatebiT Sesruleba rkinigzaze SeuZlebelia satvirTo 

gadazidvebis, saliandago meurneobis, savagono meurneobis, signalizaciis, centralizaciisa 

da blokirebis, eleqtromomaragebis, salokomotivo meurneobisa da sxva departamentebis 

urTierTSeTanxmebuli muSaobis gareSe. amitom, sarkinigzo transportis mTeli 

infrastruqturis zemoxsenebuli nebismieri Semadgeneli elementi warmoadgens erTiani 

mTliani organizmis - rkinigzis ganuyofel nawils, romelic praqtikulad gansazRvravs mis 

Seuferxebel muSaobas da matarebelTa moZraobis usafrTxoebis uzrunvelyofas. 

Tanamedrove rkinigzaze, mTeli msoflios masStabiT, gamoyenebulia uaxlesi 

konstruqciis moZravi Semadgenloba, romelSic ZiriTadad erTiandeba sxvadasxva 

konstruqciis, daniSnulebisa da tipis lokomotivebi da vagonebi. lokomotivi 
warmoadgens gamwev moZrav Semadgenlobas, vagoni ki iTvleba aragamwev anu 

misabmel moZrav Semadgenlobad _ garda eleqtromatareblis da dizelmatareblis 

Zraviani vagoni, avtomotrisa da sxv. 
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I Tavi  

saerTo monacemebi sarkinigzo  

transportis Sesaxeb 

 

1. mokle istoriuli cnobebi msoflioSi sarkinigzo  
   transportis warmoSobisa da ganviTarebis Sesaxeb 

 

Soreul warsulSi adamiani SedarebiT mcire simZimis tvirTis 

gadaadgilebisaTvis iyenebda sakuTar Zalas, xolo SedarebiT mZime tvirTisTvis 

ki cxovelebs. Tavdapirvelad pirvelyofili adamiani amzadebda sazidars, 

romelsac sxvadasxva saxiT iyenebda weliwadis nebismier dros, sxvadasxva 

meteorologiur pirobebSi. sazidars hqonda mxolod srialiT gadaadgilebis 

saSualeba. adamiani agrZelebs Ziebas, tvirTis gadaadgilebis axali saSualebebis 

SeqmnisaTvis da igonebs borbals (Tvals), romlis gamogonebac mTel msoflioSi 

iTvleba erT-erT udides aRmoCenad, kacobriobis arsebobis istoriaSi. 

civilizaciis sxvadasxva etapze borbalma ganicada konstruqciuli srulyofa da 

gadaiqca mravalricxovani manqanebis da mowyobilobebis ganuyofel nawilad, 

romelTa Sorisac iTvleba rkinigzis moZravi Semadgenlobac. adamiani am 

gamogonebamde miiyvana bunebam, Tvlis gamogonebam praqtikulad gaaneitrala da 

Secvala srialis xaxuni gorviTi xaxuniT, romelmac ramdenimejer Seamcira 

sazidris gadaadgilebis winaaRmdegobis Zalebis gadalaxvis procesi. 

saxmeleTo transporti iSva jer kidev Soreul warsulSi, romlis 

istoriac gamokveTilad moicavs sarkinigzo transportis warmoSobis saukunovan 

istorias. uZveles qveynebSi Sendeboda saxmeleTo gzebi, romlebzedac, 

cxovelebis gamoyenebiT, gadazidavdnen tvirTs da gadaiyvandnen adamianebs. 

SenarCunebulia gzebi Zvel romSi, udidesi abreSumis gzebi CineTSi, Sua aziasa da 

sxva qveynebSi, romlebic dResac iwveven gaocebas mSeneblobis xarisxisa da 

mimosvlis siSoris TvalsazrisiT. aseTi gzebiT cxenebi da xarebi atarebdnen 

sazidrebs, gadaadgildebodnen aqlemebis qaravnebi, fexiT moZraobdnen adamianebi, 

gadaadgildebodnen meomrebi. mimosvlis gzaTa mSenebloba da ganviTareba 

mimdinareobda sazogadoebaSi kulturuli gardaqmnebisa da cvlilebebis 

Sesabamisad. Sua saukuneebSi XV saukunis dasawyisamde, evropisaTvis damaxasiaTebulia 

omebi, xolo Semdgom periodSi sagrZnobi xdeba sasikeTo cvlilebebi evropis 

qveynebis xalxTa cxovrebaSi. swrafad izrdebida manufaqturebis raodenoba, 

gamoCdnen samTo da metalurgiuli dawesebulebebi, romlebic moiTxovdnen 

tvirTis didi odenobiT gadazidvas da axali saxis transportis Seqmnas. im 

periodisaTvis arsebuli gzebis didi umravlesoba iyo sruliad gauvalni, xolo 

moZraobis siCqare da gadasazidi tvirTis raodenoba damokidebuli iyo cxenebiT 

wevis Zalaze da maT fizikur amtanobaze. 

SedarebiT srulyofili saliando gzis Seqmnis 

pirveli mcdelobebi miRebul iqna adre periodSi, 

vinaidan Zvel egvipteSi, saberZneTsa da romis imperiaSi 

XV saukunemde ukve arsebobden saliando gzebi, romlebic 

daniSnuli iyo mZime tvirTis transportirebisaTvis, maT 

hqondaT ori paraleluri kvali (Rari), romlebzedac 

goravdnen sazidris Tvlebi. Sua saukuneebis maRaroebSi 

ki Cndeba xis relsebiani gzebi, romlebzedac 

gadaadgildeboda xis vagoni xis TvlebiT. XV-XVI 

nax.1. maRaros gza 
xis relsebiT. 
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saukuneebSi dasavleT evropis maRaroebSi gamoCnda xis wolana gzebi vagonetebis 

gadasaadgileblad. XVI saukuneSi maRaroebSi gamoiyeneboda aseve xis 

gluvzedapiriani relsebi (nax. 1). ruseTSi ki saqarxno moednebze arsebobda 

wolana gzebi vagonetebis gadasaadgileblad, romelTac moZraobis dros 

gamoyofili gansakuTrebulad maRali xmauris gamo “ZaRlebs” uwodebdnen. 
XVI saukuneSi maRaroebSi gamoiyeneboda miwaSi Calagebuli  gluvi xis 

relsebi. sazidari da vagoneta aseT relsebze, sxva gzebTan SedarebiT, goravda  

iolad da cxens SeeZlo gadaetana mniSvnelovnad meti simZimis tvirTi.                                                 

imis gamo, rom xis Zelebis zedapiri Zalian swrafad cvdeboda da xdeboda 

uswormasworo, adamianebma daiwyes metalis gamoyeneba relsebis dasamzadeblad, 

xolo Semdeg iwyeba kunTebis energiis manqanis energiiT Secvlis meTodebis Zieba. 

mTel msoflioSi sabunebismetyvelo mecnierebaTa udidesma fuZemdebelma da  

gamoCenilma ingliselma mecnierma isaak niutonma, sruliad pirvelma, 1663 wels 

gamoTqva mosazreba orTqlis Zalis saSualebiT sazidris gadaadgilebis Sesaxeb. 

man fizikurad daamzada aseTi sazidari (nax. 2) romlis moqmedebis principi 

mdgomareobda imaSi rom, orTqlisagan warmoqmnili Wavlis nakadi, romelic 

gamodioda sazidarze damagrebuli qvabidan gaxurebis Sedegad, miemarTeboda 

sazidris moZraobis sawinaaRmdego mimarTulebiT, Sedegad xdeboda sazidris win 

wabiZgeba da misi moZraobaSi moyvana. aRniSnuli genialuri idea SemdgomSi gaxda 

reaqtiuli transportis ganviTarebis safuZveli, Tumca maSindel realobaSi 

saTanado yuradReba ver miiqcia farTo sazogadoebis mxridan, vinaidan niutonis 

azrovneba mravali wlebiT win uswrebda im periodis teqnikis sferoSi momuSave 

mecnierTa azrovnebas, ris gamoc man am mimarTulebiT Sewyvita muSaoba. 

1680 wels, inglisSi, niukaslis maRaroebidan mdinare tainis portamde 

dagebul iqna pirveli gza xis mimmarTvelebiT (wolanebiT), saidanac qvanaxSiriT 

datvirTuli vagonebi TviTon goravdnen portis mimarTulebiT daxril gzaze. 

konduqtori aregulirebda siCqares, romelic ijda berketuli muxruWis 

saxelurTan. cxeni miyveboda sazidars ukan, xolo Semdeg amohqonda carieli 

sazidari maRlobze. 

1763 wels, altaiSi, genialurma rusma gamomgonebelma kozma frolovma kolivano-
voskresenskisLLqarxnebis zmeinogorskis maRaroSi aaSena 

Tujis gza sayrdenebze, msoflioSi pirveli metaluri 

relsebiT (wolanebiT), romelzedac gadaadgildebodnen 

wiaRiseuliTLdatvirTuliLvagonetebi.LamaveLgzazeLfrolovma

gaakeTaLpirveliLmcdelobaLvagonetebisLgadaadgilebisaTvis 

gamoyenebuli yofiliyo meqanikuri Zala, gamoiyenebda ra 

Tvlebs, romlebic brunavdnen wyliT da gadaadgileba 

xdeboda jalambris da sabagiros principiT. 

did britaneTSi, 1767 wels, qalaq kolbrukSi 
Camosxmuli iqna Tujis relsebi da daawyves saqarxno 

sarelso gzaze. xolo erT-erT qarxanaSi damzadda 

pirveli relsebi metalis zolebiT, romelTac kveTSi hqondaT kuTxis forma, rac 

zRudavda vagonis Tvlebs relsebidan gadasvlisagan. 1776 wels, ingliselma 

gamomgonebelma jeisonma gaagrZela vagonetis Tvlis damzadeba qimiT, romelic 

icavda Tvals relsis gluvi zedapiridan gasrialebisagan (relsidan gadavardnisagan).  

SemdgomSi, inJiner-mSenebel iarcevis xelmZRvanelobiT, 1788 w. petrozavodskSi 
aleqsandrovis Tujsadnob da zarbaznebis damamzadebel qarxanaSi mowyobil iqna Tujis gza 

sabagiro weviT - sigrZiT 175 m., romlis relsebsac hqondaT kuTxis forma ganiv kveTSi da gzis 

     nax. 2. niutonis 
orTqlis sazidari (1663 w.). 
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sigane Seadgenda 0,8 m-s. am gziT sazidris moZraobis winaaRmdegobaLSemcirdaLTormetjer, 

Cveulebriv saWapano gzaze moZraobasTan SedarebiT. analogiuri Tujis gzebi arsebobdnen sxva 

metalurgiul qarxnebSic. amgvarad orTqlmavlis gamogonebamde gamoCnda pirveli sarkinigzo 

matarebeli, xolo ekonomikurad xelsayreli da teqnikurad ufro srulyofili sarelso 

transportis ganviTareba ruseTSi gagrZelda Cqari tempiT. 

1789 wels, did britaneTSi daiwyes relsebis Camosxma mrgvali TavebiT, 

relsis Tavi Sedioda Tvlis fersos CarRmavebaSi. 1794 wels aqve iqna aSenebuli 

pirveli konka (weva xorcieldeboda cxenebiT), xolo 1803 wels londonTan axlos 

sureebis sagrafoSi daiwyes samgzavro ekipaJebis moZraoba cxenebiT weviT 

msoflioSi pirvel sazogadoebrivi sargeblobis rkinigzaze.  

me-18-e saukunis 80-ian wlebSi asparezze gamodis ingliseli gamomgonebeli 

riCard trevitiki, romelic iTvleba msoflioSi pirveli orTqlis lokomotivis 

konstruqtorad da mSeneblad. igi daibada 1771 wlis 13 

aprils. misi mama iyo erT-erTi msxvili maRaros mflobeli 

inglisSi qalaq kembornis axlos. bavSvobaSi trevitiki bevr 

dros atarebda maRaroebSi da akvirdeboda adamianebis da 

manqanebis muSaobas, ramac gansazRvra misi Semdgomi bedi. 19 

wlisam daiwyo SromiTi saqmianoba   maRaroSi, swrafad gaxda 

samTo inJineri. mis mraval samomsaxuro movaleobebs Soris 

Sedioda orTqlis manqanis damontaJeba, remonti da srulyofa. igi 

garkveuli periodis ganmavlobaSi muSaobs uiliam merdokis 
xelmZRvanelobiT, romelic iTvleba orTqlis manqanis gamomgoneblis 

jorj uaitis erT-erT udidesi talantis mqone moswavled.  

1802 wels trevitikma daamzada orTqlis avtomobili 

(nax. 3), romlis siCqarec aRwevda 10 km/sT-s. momavali 

orTqlmavlis pirveli winapari gamoCnda XIX saukunis dasawyisSi. 1803 wels 

trevitikma Secvala Tavisi avtomobilis konstruqcia da daamzada orTqlmavali 

(nax. 4), romlis orTqlis qvabis mili ganalaga orRerZian CarCoze oTx Tvalze, 

romelmac erT-erT maRaroSi imuSava mcire xniT. 

          
    nax. 3. riCard trevitikis orTqlis            nax. 4. riCard trevitikis    
LLLLLLLLLLLLLL avtomobili (1802 w.).                                     orTqlmavali (1803 w.). 
                

riCard trevitikis moRvaweobam orTqlis manqanis srulyofaze da misi 

gamoyenebis sferoebis gafarToebaze gansazRvra misi, rogorc gamomgoneblis 

ZiriTadi damsaxureba. 1800-1802 wlebSi man gamoigona originaluri konstruqciis 

orTqlis tumbo da maRali wnevis orTqlis manqana. agrZelebda ra konstruqciis 

srulyofas, man SeZlo Seemcirebina misi zomebi da aemaRlebina ekonomiuroba. 

erT-erTi aseTi orTqlis manqana qvabis srulyofili konstruqciiT, romelic 
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Seiqmna trevitikis mier 1806 wels Semonaxulia dRemde da imyofeba londonis 

codnis muzeumSi.  

ekonomiurma da mciregabaritianma orTqlis Zravam gaxsna axali 

SesaZleblobebi misi gamoyenebisaTvis transportze. 1802 wels trevitiki 

gansakuTrebiT alaparakda Tavis patentze, maRali wnevis orTqlis manqanis 

gamoyenebaze ekipaJebis gadasaadgileblad da warmoadgina “orTqlis karetis” 
naxazi. manamde erTi wliT adre man aaSena orTqlis didi samgzavro sazidari, 

romliTac seirnobdnen msurvelebi. sazidridan gadmoxtoma xdeboda moZraobis 

dros, vinaidan misi marTva jer ar iyo damuSavebuli. sul male sazidari daiwva 

fardulSi, sadac igi inaxeboda. kembornSi, sadac moxda misi gamocda, dadginda 

gamogonebis statusi, romelsac ewoda xeliT marTvis sazidaris modeli. 

1803 wels riCard trevitikma aaSena meore sazidari da misi demonstrireba 

moaxdina londonis quCebSi. cudi gzebis gamo igi xSirad cvdeboda, rogorc Cans 

gamomgonebels maSin mouvida pirvelad azrad sazidars emoZrava relsebze. igi 

dauyovnebliv Seudga muSaobas Seeqmna msoflioSi pirveli orTqlis lokomotivi, 
romelic aaSena 1803 wlis bolos. oTxTvala sazidarze dayenebul iyo 

srulyofili erTcilindriani maRali wnevis orTqlis manqana. dguSis moZraoba 

wamyvan Tvlebs gadaecemoda barbacas, mrudmxaras da kbilaTvlebis saSualebiT. 

1804 wlis 21 aprils Sedga msoflioSi pirveli orTqlmavlis gamocda. mas 

miubes xuTi vagoni, romelic datvirTuli iyo 10 t rkinis zolebiT. aqve ganTavsda 70 

mgzavri, maRaros muSebi da msurvelebi. orTqlmavali, romlis sakuTari masac Seadgenda 5 t-s, 

moZraobda daaxloebiT 8 km/sT siCqariT, romelmac gadalaxa saxifaTo mosaxvevebi da 

mniSvnelovani aRmarTebi. Semdgomi gamocdebis gadasazidi tvirTis masa gazardes 

25 t-mde. unda aRiniSnos, rom pirvelma lokomotivma imuSava gamarTulad, Tumca 

susti Tujis relsebi xSirad tydebodnen, maTze mosuli didi datvirTvebis gamo, 

risTvisac mflobelis gankargulebiT aikrZala gamocdebi. man moiTxova 

orTqlmavali gamoyenebuliyo ubralod orTqlis manqanad. erTi wlis Semdeg 

trevitikma aaSena meore orTqlmavali masiT 4Lt. maRaroebisaTvis, romlebic 

imyofebodnen niukaslis axlos, magram maRaros relsebi aRmoCndnen aseve sustni 

aseTi orTqlmavlebis moZraobisaTvis. 

trevitikma gadawyvita, dawesebulebaTa mflobelebisagan, romelTa 

fuliTac aSenda pirveli orTqlmavali, mieRwia finansur damoukideblobas. 

trevitikma Caifiqra Seeqmna fasiani atraqcioni londonSi da publikisaTvis 

orTqlmavlis moqmedebis demonstrireba moexdina. ai ras werda am Canafiqris 

Sesaxeb 1808 wlis 17 ivliss gazeTi “damkvirvebeli”! “yvelaze gamaocebeli manqana, 

romelic yofila odesme gamogonebuli warmoadgens orTqlis manqana oTx Tvalze, 

mowyobili ise, rom mas SeuZlia yovelgvari garegani daxmarebis gareSe 

moZraobdes wreze galopiT 15-20 mili/sT siCqariT. misi masa Seadgens 8 t-s da 

uaxloes rbolebSi Seejibreba sam cxens sirbilSi 24 sT-is ganmavlobaSi...”. 

imarTeboda cxare kamaTi wyvilTa Soris: romeli weva ufro ajobebda, 

saorTqlmavlo Tu sacxenosno. 

riCard trevitikma londonis erT-erT moedanze moawyo wriuli sarelso 

gza, moaqcia igi xis meserSi da publikas mouwyo Tavisi orTqlmavlis 

demonstrireba brtyeli wamyvani TvlebiT. atraqcions man uwoda “damiWire me, vis 

SegiZliaT” (“Catch me who can”). orTqlmavlis daTvaliereba da mgzavroba Rirda 

SedarebiT iafi – 5 Silingi. miuxedavad dabali fasisa londonelebma ar 

gamoamJRavnes didi interesi trevitikis “Svilobilisadmi”, ris gamoc wriulma 

gzam imuSava mxolod ramdenime kviris ganmavlobaSi. rodesac lokomotivis 
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simZimis gamo gatyda Tujis relsi da orTqlmavali gadayiravda, gamomgonebeli 

saxsrebis ar qonis gamo iZulebuli gaxda daexura atraqcioni.  

trevitiki Tavis Zalebs cdis axali mimarTulebiT. man konstruireba 

gaukeTa, im droisTvis kompaqtur orTqlmavlis Zravas da 1812 wels aaSena 

orTqlis Zalaze momuSave salewi (safSvneli) manqana. man gamarTulad imuSava 

mravali wlis ganmavlobaSi, ris Semdegac igi moaTavse londonis erT-erT 

muzeumSi, romelic inaxeba dResac. sazRvao uwyebis dakveTiT trevitikma aRWurva 

orTqlis miwasaTxreli mdinare temza-s Ziris CasaRrmaveblad. amiT man 

monawileoba miiRo, im droisaTvis TiTqmis Seusrulebeli ocnebis ganxorcielebaSi, 

mdinare temzis qveS gvirabis mowyobaSi.  

arsebobisaTvis saxsrebis ZiebaSi riCard trevitiki 1813 wels debs 

xelSekrulebas vercxlis mompovebeli maRaroebis mflobelebTan peruSi, 

Saxtebidan wylis amosaqaCad orTqlis tumboebis damuSavebasa da aSenebaze. 1816 

wels Cavida peruSi. man muSaobaSi gauSva yvela tumbo, ramac saSualeba Seqmna 

gazrdiliyo vercxlis mopoveba da, Sesabamisad, kompaniis Semosavlebi. Tumca 1821 

wels, rodesac peruSi espanelTa winaaRmdeg ifeTqa ajanyebam, maRaroebis 

mowyobilobani ganadgurebul iqna da trevitiks moespo yvela gza Semdgomi 

saqmianobisaTvis. samxreT amerikaSi 10 wliani yofnis Semdeg, 1827 wels igi 

brundeba inglisSi yovelgvari saxsrebis gareSe.  

finansebis ZiebaSi 56 wlis trevitiki iwyebs ramdenime proeqtis damuSavebas: 

sabrZolo xomaldi metaluri korpusiT da orTqlis ZraviT; mocurave orTqlis 

tumbo dasaxlebuli adgilebis datborili wylisagan gasaSrobad (igi gegmavda 

mis gamoyenebas holandiaSi); sacxovrebeli saTavsoebis orTqliT gaTbobis 

mowyobiloba. Tumca sxvadasxva mizezis gamo zemoCamoTvlili da sxva proeqtebi 

ver iqna realizebuli. Tavisi cxovrebis bolo wlebSi gamomgonebeli cxovrobda 

ukidures siRatakeSi. igi iZulebuli gaxda TxovniT miemarTa inglisis 

parlamentisaTvis finansuri daxmarebis Sesaxeb, magram pasuxs veRar daeloda, 1833 

wlis 22 aprils 62 wlis asakSi, samwuxarod, riCard trevitiki gardaicvala. 

trevitiki iyo uaRresad niWieri da didi talantis, Sromismoyvare da 

adamianuri gatacebebis mqone pirovneba. misma mosazrebebma impulsi misca Semdgomi 

orTqlis lokomotivebis ganviTarebas, orTqlis wevis mqone rkinigzebze. 

trevitikis naklad iTvleba misi naklebad organizebuloba da miznisadmi miRwevis 

naklebi Seupovroba, rac uciloblad moutanda mas did warmatebebs aramarto 

Tavis gamogonebebSi aramed pirad cxovrebaSic. 

1806-1809 wlebSi, samTo inJinerma petre frolovma (kozma frolovis Svilma) 

altaiSi, kolivano-voskresenskis qarxnebis zmeinogorskis maRaroebSi aaSena 

Tujis relsebiani gza, sacxenosno weviT. es unikaluri sainJinro nageboba 

sigrZiT 1867 m. da liandagis siganiT 1067 mm. ganlagebuli iyo rTuli reliefis 

mqone adgilebSi. rkinigzis zRvruli daxra iyo 15‰, xolo mdinare karbilixas 
gadakveTisas gakeTda originaluri xid-viaduki  qvis 20 sayrdenze, romlebic 

urTierTSoris dakavSirebulni iyvnen, winaswar gamocdili, xis TaRiT. xidis 

saerTo sigrZe Seadgenda 292 m-s, simaRle 11 m-s. sarkinigzo liandags relsebis 

zeda nawilSi, ganiv kveTSi, hqonda elifsis forma, xolo Tvlis gorvis zedapiris 

Semoweriloba iyo analogiuri moRunulobis, rac xels uwyobda vagonis 

SedarebiT mdovre svlas da Tvlebis dakavebas relsebze. petre frolovma 

gamoigona Sromatevadi samuSaoebis Sesasrulebeli meqanizaciis mTeli rigi 

elementebi. 
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teqnikurma progresma da cxovrebam moiTxova Seqmniliyo ufro mZlavri 

Zrava, romelic 1745 wels Seqmna rusma samTo ostatma ivane polzunovma. 1763 wels 

mis mier momzadda orTqlis manqanis unikaluri proeqti, romelic sami wlis 

ganmavlobaSi, or axalgazrda moswavlesTan erTad, aaSena, igi iyo msoflioSi 

pirveli orTqlis manqana, romelic simaRliT samsarTuliani saxlis toli iyo. 

orTqlis misaRebad wyali cxeldeboda spilenZis furclebisagan damoqlonebul 

qvabSi. specialuri gamanawilebeli mowyobilobiT orTqli xvdeboda or 

sammetrian cilindrSi, romelTa dguSebic SeerTebulni iyvnen mxreulebiT. 

mxreulebs moqmedebaSi mohyavdaT saberveli, romelic Wirxnida haers madansadnob 

RumelebSi da wylis tumboebs, romlebic kvebavdnen qvabs. amgvarad altaiSi 

Seiqmna manqana, romelic SemdgomSi gadaiqca sarkinigzo transportis ganuyofel 

nawilad. 

orTqlis manqanis Seqmnis idea daibada, aseve, ingliseli jeims uaitis 
gonebaSic, romelic akvirdeboda qoTanSi mduRare wyals da mis moxtunave 

saxuravs, rac safuZveli gaxdas Seeqmna im droisaTvis gasaocari simZlavris 

orTqlis manqana (40 cx.Z. simZlavriT). masSi gamoyenebul iyo siaxle kondensaciis 

saxiT. orTqlis dawolis Zala axorcielebs dguSis uku svlas, rac zrdida 

Zravis simZlavres.  

orTqlis manqanis gamogonebam didi biZgi misca transportis ganviTarebas. 

1869 wels frangma saartirelio oficerma Jozef kiunom gamoiyena pirveli 

orTqlis sazidari mZime zarbaznebis gadasaadgileblad N(nax. 5), xolo, uiliam 
merdokma gadawyvita uaitis mier Seqmnili Zravi moeTavsebina Tvlebze da 

daamzada orTqlis sazidaris modeli (nax. 6). 

                      

nax. 5. Jozef kiunos orTqlis sazidari        nax. 6. uiliam merdokis                          
LLLLLLLLLLLLLLLLLLLLLLLLLL(1769 w.). LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLorTqlis sazidaris modeli. 
 

1811 wels gamomgonebel blenkinsonis naxazebis 

mixedviT meqanikos mureis mier aSenebul iqna 

orTqlmavali wamyvani kbilaTvlebiT, romlebic brunvisas, 

TavianTi kbilebiT, moedebodnen lartyas kbilanebs, 

romlebic ganlagebulni iyvnen liandagis SuaSi grZivad 

(nax. 7.). xolo, 1812 wels inJineri brentoni igonebs mbijav 

orTqlmavals fexebiT, romelic gavda gigantur mWedels. 
1813 wels xedli oTxTvalaze aTavsebs Sewyvilebul   

LLLLLLLLLLLLLLLLLLLLLLLorTqlis manqanas. Tumca, vinaidan misi kbilebi xSirad 

LLLLLLLLLLLLLLLLLLLLLLLtydebodnen, Tvlebze kbilaTvlebian da mbijav orTqlmavals 

ar hqonda perspeqtiva warmatebiT gaevlo mravali gamocda da gamoyenebuli 

yofiliyo gamwev saSualebad rkinigzaze. aseTi konstruqciebi warmoiSvnen imitom, 

rom naklebad iyo Seswavlili Tvlebis relsebTan CaWidebis kanonebi. 

gamomgoneblebs egonaT, rom TviTmavali sazidaris Tvlebi isrialebdnen relsebis 

gluv zedapirebze da ibrunebdnen erTsa da imave adgilze. orTqlmavlis aSenebis 

nax. 7. 
orTqlmavali    
kbilaTvlebiT   

LL 
(1811 w.). 
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ideam daainteresa ingliseli gamomgonebeli blakeri, Tumca misi   mravali 

mcdeloba, orTqlis weva gamoyenebuli yofiliyo SaxtebSi, uSedego aRmoCnda.  me-

18-e saukunis 90-ian wlebSi asparezze gamodis, udidesi talantis mqone, 

gamoCenili ingliseli gamomgonebeli da konstruqtori jorj stefensoni, 
romelic riCard trevitikisagan gansxvavebiT gamoirCeoda organizebulobiT, 

mizanswrafulobiT da didi SeupovrobiT. man realizacia gaukeTa riCard 

trevitikis Canafiqrs, gadalaxa udidesi winaaRmdegobebi da 1825 wlis 27 

seqtembers eqspluataciaSi gauSva, msoflioSi pirveli saerTo sargeblobis 

rkinigza saorTqlmavlo weviT da, aseve, daaarsa pirveli orTqlmavalmSenebeli 

qarxana. 
stefensoni daibada 1781 wlis 9 ivniss, samTo 

dasaxlebaSiLualemSi,LromelicLganlagebuliaL13Lkm. manZilzeL 

qalaqL niukaslisL qvanaxSirisLmopovebis mrewvelobidan 

inglisis Crdilo-aRmosavleTiT. stefensonis mama muSaobda 

Saxtebidan wylis amosaqaCi orTqlis manqanebis cecxlfareSad. 

ojaxi iyo mravalSviliani da cxovrobda xelmokled, amitom 

igi adridanve SeeCvia Sromas. igi muSaobda mwyemsad da 

cxenebis gamZRolad SaxtebSi, cecxlfareSis TanaSemwed mamis 

gverdiT, Semdeg gaxda cecxlfareSi da orTqlis manqanis 

memanqane. srulyofilad Seiswavla orTqlis manqanebis 

konstruqciebi da mas Tavis wreSi eZaxdnen “manqanebis 
doqtors”. Tumca 18 wlamde mas ganaTleba ar hqonda. mis 

misaRebad moewyo kerZo skolaSi, xolo saRamoobiT 

dakavebuli iyo TviTganaTlebiT, gansakuTrebiT maTematikis 

sferoSi, romlis mimarTac amJRavnebda gansacvifrebel unars.  

1803 wels 21 wlis jorj stefensoni qorwindeba, 

SeeZina Svili roberti, romelic gaxdeba SemdgomSi mamis damxmare da did 

wvlils Seitans sarkinigzo transportis ganviTarebaSi. mTel Tavisufal dros 

stefensoni axmarda sagamomgoneblo saqmianobas. man pirvelad gamoiyena maRaroSi 

vagonebis moZraobis meTodi, rodesac daRmarTSi moZravi vagonetebis simZime 

gamoiyeneboda carielebis ukan amosatanad. Seqmna usafrTxo samaRaroe naTura da 

piradad gamoscada igi, yvelaze dagazul saxifaTo miwisqveSa galereaSi.  

ufro metad stefensons itacebda orTqlmavlis Seqmnis idea. man naxa 

moqmedebaSi myofi ingliseli gamomgoneblebis blenkinsonis da bleketis mier 

Seqmnili orTqlmavlebi da maTze dakvirvebiT gadawyvita Seeqmna ufro 

srulyofili lokomotivi. Tavisi orTqlmavlis Sesaqmnelad 10 Tvis ganmavlobaSi 

muSaobda. mis konstruqciaSi, wevis Zalis gazrdis mizniT, pirvelad iqna 

gamoyenebuli cilindrebidan e.w. “azelili orTqlis gamoSveba” sakvamle milSi 

konusis gavliT, rac saSualebas iZleoda gazrdiliyo qvabis mwarmoebluroba. 

1814 wels orTqlmavali iyo mzad da misi gamocda moxda imave wlis 15 ivliss, 

niukaslTan axlos mdebare maRaroebis gzebze. orTqlmavals daerqva saxeli 

“bliuxeri”. lokomotivs hqonda oTxi Tvali diametriT 900 mm. da qvabi sigrZiT 2,4 

m. orTqlis manqanaSi Sedioda ori cilindri, romlis dguSebic gadascemdnen 

Tvlebs brunvas kbilana gadacemis saSualebiT. TviTmxilvelis sityvebiT, mas 

SeeZlo etarebina Tavisi masis garda rva datvirTuli oTxTvala masiT, 

daaxloebiT 30 t. siCqariT 4 mili/sT-Si. 1815 wels jorj stefensonma Seqmna meore 

eqsperimenti, xolo 1816 wels mesame orTqlmavali. stefensoni Seecada 

gaeumjobesebina meqanikuri nawili. kbilana gadacemis nacvlad cilindrebis 
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dguSebi man SeaerTa wamyvani TvlebiT barbacisa da mrudmxaras sistemebiT da, 

aseve, resorul sistemebSi gamoiyena zambarebi. 

orTqlmavlebis meqanikuri nawilebis gaumjobesebis paralerulad 

stefensoni dakavebul iyo sarelso gzebis mSeneblobiTac. imisaTvis, rom 

aRmofxvriliyo njRreva  im droisaTvis relsebi mzaddeboda Zalian mokle da 

dawyobisas maT ar ufrTxildebodnen. 1816 wels man aiRo patenti srulyofil 

sarelso pirapirze, romelic saSualebas iZleoda mniSvnelovnad Semcirebuliyo 

dartymebi, moZravi Semadgenlobis maTze gadasvlis dros da gaakeTa 

mniSvnelovani daskvna imis Sesaxeb, rom gzis profils unda hqonoda minimaluri 

aRmarTebi da daRmarTebi, ris gamoc amisaTvis unda gamoeyenebinaT yrilebi da 

ormoebi.  

20-ani wlebis dasawyisSi jorj stefensonis saxeli cnobili gaxda 

inglisis CrdiloeT sagrafoSi. adgilobrivi maRaroebis mflobelebma daiwyes 

misTvis SekveTebis micema mcire rkinigzebis meqanizirebisaTvis. amgvarad, 1819 

wels xetonskis maRaroebis mflobelma derxemis sagrafoSi miiwvies stefensoni, 
12Lkm. sigrZis maRaros gzis gadasaiaraReblad, orTqlis wevaze Saxtidan 

qvanaxSiris CatvirTvis adgilamde. mis or ubanze iyo saxifaTo daRmarTebi da 

aRmarTebi. imis gaTvaliswinebiT, rom SezRuduli iyo saxsrebi, romlebic 

gamoyofil iqna mflobelebis mier, stefensonma ver SeZlo Seesrulebina miwasTan 

dakavSirebuli didi samuSaoebi gzis profilis gasaTanabreblad da wavida 

kompromisze: horizontalur ubnebze gamoyenebuliyo orTqlis weva, xolo or 

saxifaTo aRmarTze vagonebi gadaadgildebodnen mis wveroebze ganlagebuli 

stacionaluri orTqlis manqanebiT. 1822 wlis 18 noembers gaxsnil iqna misi 

proeqtiT aSenebuli getonis rkinigza, sigrZiT 12,8 km. 
jorj stefensonma Tavisi codna da gamocdileba gamoiyena stokton-

darlingtonis rkinigzis mSeneblobisaTvis, romlis sigrZec Seadgenda 21 km-s, 

sadac pirvelad tvirTebis gadazidvebTan erTad moxda regularuli samgzavro 

gadayvanebi. swored amitomac xazi stokton-darlingtoni iTvleba msoflioSi 

pirvel saerTo sargeblobis rkinigzad, romlidanac iwyeba magistraluri 

sarkinigzo transportis ganviTarebis istoria. am gzis dagebis mTavari inJineri 

iyo jorj stefensoni, romelmac yvela sakvlev-saZiebo samuSaoebi Caatara Tavis 

SvilTan, robertTan erTad. 

jorj stefensons mtkiced jeroda mTeli msoflios masStabiT sarkinigzo 

transportis didi momavlisa da or aqcionerTan erTad afuZnebs niukaslTan 

axlos, msoflioSi pirvel orTqlmavalmSenebel qarxanas, romelic gaixsna 1824 

wels. am qarxanaSi jorj stefensonis proeqtiT damzadda stokton-darlingtonis 

gzisTvis sami orTqlmavali. pirvel aseT lokomotivad iTvleba “lokomouSen”-i, 
romelzedac resorul sistemaSi gamoyenebul iqna zambarebi da specialuri 

mowyobiloba moZraobis mimarTulebis Sesacvlelad (reversi). lokomotivis 

wyvilTvlebi damzadebul iyo liandagis 1435 mm. siganis mqone rkinigzebisaTvis. 

aseTi sigane iqna miRebuli, miaxloebiT, sacxeno ekipaJebis siganesTan miaxloebiT 

da igi aqamde iTvleba mravali qveynis rkinigzaze liandagebs Soris arsebul 

ZiriTad siganed (mas xSirad stefensoniseuls uwodeben). 
1825 wlis 27 seqtembers, xalxis udidesi raodenobis TandaswrebiT, Sedga 

gzis sazeimo gaxsna. matarebeli Sedgeboda 38 vagonisagan, maTi nawili 

datvirTuli iyo qvanaxSiriT da fqviliT. 21 satvirTo vagoni aRWurvili iyo 

droebiTi skamebiT publikisaTvis. calke vagonSi, romelsac hqonda sagamofeno 

furgonis saxe saxeliT “eqsperimenti” imyofeboda direqcia da gzis aqcionerebi. 
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gaxsnam Caiara warmatebiT da gzaze daiwyes tvirTis gadazidvebi, xolo 

mogvianebiT mgzavrTa gadayvanebi, pirveli da meore klasis vagonebiT. 1825 wlis 

27 seqtembers diliT xalxis mravalricxovani masa akvirdeboda istoriul 

movlenas, matarebelma orTqlmavliT “lokomouSen”, romelic ganlagebul iyo 

matareblis TavSi da marTavda jorj stefensoni, daiZra adgilidan. orTqlmavals 

win uZRoda zeaweuli droSa. bevri mayurebeli garboda matareblis gaswvriv 

fexiT an cxenebiT, orive mxridan. rodesac matarebeli mivida darlingtonis 

mcire daRmarTTan stefensonma misca signali, moumata siCqares 15 mil/sT-mde (24 

km/sT). am matareblis vagonSi imyofeboda 450 mgzavri, xolo matareblis masa 

Seadgenda 90 t-s. gzis regularuli eqspluatacia daiwyo meore dResve. adamianebi 

modiodnen yoveli mxridan da qveynebidan, raTa daenaxaT axali saswauli da Tu 

SeZlebdnen emogzauraT matarebliT. orTqlmavali gadaiqca rkinigzis 

transportis simbolod (nax. 8). 

 

nax. 8. stokton-darlingtonos rkinigzis xazis gaxsna 
(1825 wlis 27 seqtemberi). 

 
stokton-darlingtonis xazis warmatebiT dasrulebis Semdeg stefensoni 

iwyebs 50 km-iani liverpuli-manCesteris gzis mSeneblobas. misi mSeneblobisas mas 

mouwia gadaelaxa udidesi winaaRmdegobebi, romlebic dakavSirebuli 

iyo adgilobrivi miwaTmflobelebis da macxovreblebis moqmedebebTan, 

aseve zogierT parlamentis wevrTan. saZiebo samuSaoebis Catareba, 

ZiriTadSi, swarmoebda RamiT, vinaidan dRisiT mSeneblebs esrodnen 

qvebs da amsxvrevdnen instrumentebs, rac Seexeboda ZiriTad 

instruments Teodolits mas individualurad icavda 

profesionali moWidave. trasis gayvana xdeboda yvelaze 

usargeblo miwaze, romelsac gamoyofdnen adgilobrivi meurneebi. 

Sedegad, gzam gaiara or Waobze da mTian adgilebze. mSeneblobisas 

stefensonma mniSvnelovnad gaaumjobesa gzis profili, Tumca 

amisaTvis mas dasWirda grZeli 3 km-iani da Rrma 18 m-iani ormos 

gakeTeba, raTa aeSenebina gvirabi sigrZiT 2 km., viaduki sigrZiT  

150 m. da simaRliT 21 m. xazze iyo 63 xidi, 

romelTaLkonstruqciebic,Laseve,LdaamuSavaLstefensonma.Lliverpuli

-manCesteri sarkinigzo trasis mSeneblobis dros gansakuTrebul 

sirTules warmoadgenda Waobiani ubnebi. 

yvela winaaRmdegobis gadalaxva jorj stefensons mouwia 

ukiduresi mondomebis, Seupovrobis da SemoqmedebiTi unaris xarjze. 

man SesTavaza sazogadoebas konkursiT SeerCiaT lokomotivis tipi. sakonkursod, romelic 

nax. 9. jorj 
stefensonis 
orTqlmavali 

“raketa” (1829 w.) 
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Sedga 1829 wlis oqtomberSi, wardgenil iyo 5 orTqlmavali. am gzisTvis gaimarjva 

stefensonis mier, Tavis SvilTan, robertisTan erTad konstruirebulma orTqlmavalma 

“raketa”-m, romelmac daakmayofila ZiriTadi sakonkurso moTxovnebi _ kerZod, lokomotivis 

masa araumetesi 6 t, romelsac unda etarebina matarebeli masiT 20 t da siCqare aranakleb 16 

km/sT. warmateba uzrunvelyo axali  konstruqciis qvabma,  romelic  aRWurvili  iyo 25 

kvamlsadeni miliT, ramac mniSvnelovnad gazarda orTqlwarmoqmnis zedapiri da lokomotivis 

simZlavre. zustad aseTi orTqlmiliani tipis qvabi iyo gamoyenebuli yvela SemdgomSi 

gamoSvebuli orTqlmavlebis konstruqciebSi (nax. 9).  

liverpuli-manCesteris rkinigzis mSenebloba dasrulda 1830 wlis ianvarSi. 

Tavdapirvelad masze organizebul iqna matarebelTa sasinji moZraobebi. oficialuri 

gaxsna Sedga 1830 wlis 15 seqtembers. sazeimo ceremonialSi monawileoba miiRes 600-ma 

mowveulma da inglisis umaRlesma saxelmwifo moRvaweebma. yvela isini ganTavsdnen rva 

matarebelSi. pirveli matareblis orTqlmavals marTavda jorj stefensoni, xolo meores 

- misi Svili robert stefensoni. teqnikuri TvalsazrisiT gzis gaxsnam Caiara warmatebiT, 

Tumca sazeimo ceremonials Tan axlda erTob arasasiamovno da samwuxaro  movlena. 

liverpulidan 24 km. manZilze orTqlmavlebi gaCerdnen wylis asaRebad da aq moxda 

msoflioSi pirveli ubeduri SemTxveva sarkinigzo transportze. inglisis saxelmwifo 

mdivani u. haskinsoni hercog velingtonis misalmebis pasuxad ise, rom ar gauxedavs 

gverdiT, daiwyo liandagis gadakveTa, gauwoda ra CamosarTmevad xeli, am dros, mas 

daejaxa mezobel liandagze moZravi orTqlmavali, romelsac marTavda memanqane laksi da 
haskinsons moaWra fexi. jorj stefensoni iswrafvoda ra gadaerCina igi, 24 kilometriani 

manZili man gaiara 25 wuTis ganmavlobaSi, riTac daamyara siCqaris imdroindeli rekordi. 

Tumca, miuxedavad udidesi mcdelobisa, saRamos haskinsoni mainc gardaicvala, ramac 

udidesi mwuxareba mohgvara mTel inglisur sazogadoebas da TviT jorj stefensons. 

londonis erT-erT parkSi ingliselebma dadges memorialuri Zegli adamianisaTvis, 

romelic gaxda matareblis pirveli msxverpli mTel msoflioSi. 

gzis gaxsnis Semdeg yoveldRiurad matareblebis saSualebiT gadahyavdaT 

1200 mgzavramde, xolo manZilis dafarvas, liverpulsa da manCesters Soris, 

Wirdeboda 2 sT. nacvlad adrindeli droisa, rodesac saWiro iyo manZilis 

dasafarad mTeli dRe. pirvelive wels mgzavrTa gadayvana gaizarda aTjer, xolo 

tvirTis gadazidva orjer. 

gzis eqspluataciis dasawyisSive stefensonma gansazRvrul adgilebSi 

daayena mesignaleebi, romlebsac unda gadaecaT memanqanisaTvis signalebi, 

dakavebuli Tu gaxsnili iyo gza. signals dRisiT gadascemdnen droSebiT da 

RamiT fanriT. 1834 wlidan am gzaze dayenebul iqna sasignalo boZebi, romelzec 

zemoT daamagres wiTeli dafebi. Tu dRisiT gza iyo dakavebuli, dafa 

Semoubrundeboda memanqanes farTo zedapiriT, xolo Tu gza iyo Tavisufali 

maSin dafa dadgeboda wiboTi memanqanis mxares. RamiT fanris wiTeli Suqi 

aRniSnavda dakavebul gzas, TeTri Suqi – Tavisufal gzas. analogiuri sagzao 

signalebi daayenes mogvianebiT sxva gzebzec. liverpuli-manCesteris gzis pirveli 

lokomotivebis memanqaneebs, stefensonis gankargulebiT, gadaecaT sastvenebi 

xmovani signalis gadasacemad. 1833 wels ki lokomotivze ”samsoni” dayenebul iqna 

pirveli xmovani signali. 

ganxorcielebulma warmatebulma sarkinigzo proeqtebma biZgi misca 

inglisSi da sxva qveynebSi swrafad ganviTarebuliyo sarkinigzo qseli. mravali 

qveynis inJinrebi da meqanikosebi modiodnen inglisSi, TvaliT enaxaT stefensonis 

namoqmedari. TviTon ki konsultantad mogzaurobda belgiaSi, safrangeTsa da 
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espaneTSi. sul male belgiasa da safrangeTSi aSenebul iqna rkinigzebi, 

romelTaTvisac relsebi da orTqlmavlebi mzaddeboda inglisSi.  

mogvianebiT jorj stefensonma londonSi daarsa kantora sarkinigzo 

sakiTxebisaTvis, sadac muSavdeboda axali sarkinigzo xazebis proeqtebi. mravali 

wlis ganmavlobaSi kantora iyo sarkinigzo mSeneblobis samecniero-teqnikuri 

centri inglisSi da mis sazRvrebs gareT. jorj stefensonis mier aSenebuli 

sarkinigzo xazebidan umniSvnelovanesad iTvlebian manCesteri-lidsi da londoni-
birmingemis xazebi. saZiebo samuSaoebis Catarebisas bolo proeqtis Sedgenis dros 

stefensonma ocjer gaiara fexiT 182 km-iani manZili londonsa da birmingems 

Soris, guldasmiT Seiswavla momavali trasis yvela detali. am sarkinigzo xazze 

ganlagebuli iyo 8 gvirabi saerTo sigrZiT 6,7 km. da Rrma ormoebi sigrZiT 1,5 km. 

30-iani wlebis bolos jorj stefensoni xelmZRvanelobda kidev eqvsi rkinigzis 

trasis mSeneblobas. intensiurma muSaobam da mZime plevritma, romelic man 

gadaitana espaneTSi mgzavrobis dros, Zlier Searyia stefensonis janmrTeloba. 

40-iani wlebis dasawyisSi man TandaTanobiT daiwyo saqmeebis gadacema Tavisi 

SvilisaTvis robertisaTvis, romelmac SemdgomSi udidesi wvlili Seitana 

sarkinigzo transportis ganviTarebis saqmeSi. 1848 wlis 12 agvistos, 67 wlis 

asakSi jorj stefensoni, “rkinigzelebis mama”, rogorc misi Tanamedroveni 

uwodebdnen, gardaicvala. 

britanelebi saTuTad inaxaven TavianTi didi Tanamemamulis 

xsovnas. jorj stefensonis biusti ganTavsebulia liverpulSi, 

londonis vagzlis vestibiulSi da, aseve, niukaslSi. inglisis 

mTel rig vagzlebSi, Zeglebis saxiT, ganTavsebulia mis mier 

warmoebuli pirveli orTqlmavlebi.  

amerikis SeerTebul StatebSi saerTo sargeblobis 

rkinigzis baltimor-ogaio, sigrZiT 24 km., gaixsna 1830 wels. 

winaswarmWvreti amerikelebi swrafad mixvdnen uzarmazar mogebas 

orTqlis wevis mqone rkinigzebidan da ukve 1869 wlisaTvis 

aSenebul iqna 85 aTasi km. rkinigza (saSualod 2180 km. weliwadSi). 

amerikis rkinigzebze gamoyenebuli pirveli orTqlmavali 

naCvenebia (nax. 10).  

ruseTSi pirveli rkinigza saorTqlmavlo weviT aSenda 1832 wels  
niJni – tagilis metalurgiul qarxanaSi uraleli meqanikosebis  

mama _ Svilis efim da miron Cerepanovebis mier. “saxmeleTo xomaldi” (ase 

ewodeboda maSin orTqlmavals) (nax. 11), romelic aSenebuli iyo am gzisaTvis da 

hqonda horizontaluri cilindruli qvabi, sigrZiT 1676 mm. da diametriT 914 mm, 

romelic eyrdnoboda xis CarCos da ganlagebuli iyo erTnairi diametris mqone 

oTx Tvalze. wina Tvlebs Soris, qvabis qveS, ganlagebuli iyo ori cilindri, 

TiToeuli sigrZiT 229 mm. da diametriT 178 mm. orTqlis dawolas  cilindrebis  

dguSebze  moqmedebaSi mohyavda orTqlmavlis meore muxla lilvze ganTavsebuli 

Tvlebi. orTqlmavlis sigrZe Seadgenda 2,6 m-s, romelsac ebmoda “specialuri 
furgoni”, xis naxSiris da wylis maragisaTvis. memanqane, romelic marTavda 

orTqlmavals, moTavsebuli iyo sacecxlurTan axlos specialur moedanze. 

orTqlmavali Ria vagonetebiT zidavda 3,5 t. tvirTs, siCqariT 16 km/sT. relsebs 

Soris sigane iyo 1645mm, saorTqlmavlo wevis pirveli rusuli rkinigzis sigrZe 

Tavdapirvelad, Seadgenda 854 m-s, xolo Semdeg igi gagrZelda erT kilometramde, 

proeqti ganxorcielebuli iqna q. niJni-tagilSi. dadebiTi Sedegebis Semdeg 

nax. 10. 
pirveli 

amerikuli 
orTqlmavali 
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uralelma meqanikosebma srulyves konstruqcia da aaSenes meore ufro Zlieri 

orTqlmavali, romelsac ukve SeeZlo etarebina 17 t-mde tvirTi (nax. 1.12).  

pirvelma samrewvelo rkinigzebma da msoflios sxva gamocdilebebma didi 

roli iTamaSes ruseTSi saerTo sargeblobis pirveli “carskoselskoe” rkinigzis 
xazis aSenebaSi, romlis proeqtic damtkicda mefe nikoloz pirvelis brZanebiT 
1836 wlis 15 aprils. Aam gzis mSenebloba daiwyo 1836 wlis 1 maiss. risTvisac 

specialurad am miznis gansaxorcieleblad mowveul iqna avstrieli profesori 

da inJineri franc anton gerstneri. am xazis gaxsna, romlis sigrZe iyo   25 km, 

oficialurad Sedga 1837 wels. Ggzis sigane, romelic akavSirebda peterburgs 

“carskoe selosTan” (q. puSkini) da pavlovskTan Seadgenda 6 futs (1829 mm.), ramac 
gansazRvra aucilebloba gadaziduliyo didi zomis tvirTi, maT Soris karetebi. 

 
pirveliLrusuliLorTqlmavlis Semqmnelebi, uraleli ostatebi - efim aleqsandres Ze 

Cerepanovi da misi Svili miron efimis Ze Cerepanovi. 
 

yviTel-cisferi matareblebi, romlebic Sedgebodnen vagon-karetebisagan, 

Tavdapirvelad gadaadgildebodnen cxenebiT, mogvianebiT ki gamoCndnen 

orTqlmavlebi, romlebic Semoitanes sazRvargareTidan da atarebdnen 

maRalfardovan dasaxelebebs - “spilo”, “lomi”, “arwivi”, “orbi”, “ruseTi” da sxv. 
moZravi Semadgenloba, relsebi da samagrebi damzadda sazRvargareT, xolo 

nawili satvirTo vagonebi, orTqlis manqanebi wyalmomaragebisaTvis, sagzao 

meqanizmebi da sxva mowyobilobebi mzaddeboda peterburgSi aleqsandrovis 
qarxanaSi. 

“carskoselskoe”-s rkinigzis gaxsnis dRed iTvleba 1837 wlis 30 oqtomberi (11 

noemberi). SemadgenlobaSi Sedioda 8 vagoni, win Cabmuli orTqlmavliT, romelsac 

marTavda gerstneri. moZraobis saSualo siCqare Seadgenda 30 km/sT-s, xolo maqsimaluri 

60 km/sT-s. gaxsnis dRes “carskoselskoe”-s rkinigzaze imyofeboda 6 orTqlmavali, 44 

samgzavro da 19 satvirTo vagoni. “carskoselskoe”-s rkinigza ruseTSi darCa saerTo 

sargeblobis erTarderT sarelso gzad 15 wlis ganmavlobaSi (nax. 13). 
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nax. 11. e.a. da m.e. Cerepanovebis       nax. 12. e.a. da m.e. Cerepanovebis pirveli   
LLLL LLLLorTqlmavali (1832 w).LLLLLLLLLLLLLLLLLLLLLLLLLLLL   rkinigza ruseTSi (1835 w.). 
             

 
nax. 13. “carskoselskoe”-s rkinigzis matarebeli. 

“carskoselskoe”-s rkinigza gadaiqca satransporto mSeneblobis 

gamosacdel poligonad. im drois peterburgis sazogadoebam maRali Sefaseba 

misca transportis am axal saxeobas, Tumca, unda aRiniSnos, rom ruseTSi 

seriozuli dapirispireba warmoiSva sarkinigzo da samdinaro transportis 

momxreebs Soris, rac gamowveuli iyo gazrdili tvirTnakadebiT. sarkinigzo 

transportis ganuzomlad didi rolis damtkicebaSi, didi wvlili miuZRviT - p.p. 
melnikovs, s.v. karbades, da n.o. krafts. maT Soris profesorma melnikovma 

safuZveli Cauyara peterburgi-moskovis orliandagian rkinigzas - mSenebloba 

daiwyo 1843 wels da 1851 wlis 1 noembers gaixsna, romlis saerTo sigrZec 650 

kilometrs Seadgenda. am gziT peterburgidan moskovSi gaigzavna pirveli 

“saxalxo” matarebeli. es magistrali iyo umsxvilesi sainJinro-teqnikuri nageboba 

XIX saukunis Sua periodisaTvis, romlis mSeneblobis gamocdilebamac udidesi 

roli iTamaSa sarkinigzo mSeneblobis ganviTarebaSi, man xeli Seuwyo ruseTis 

ekonomikur da sazogadoebrivi civilizaciis ganviTarebas. 
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1860 wlisaTvis ruseTSi rkinigzebis saerTo 

qselis sigrZe Seadgenda 1590 km-s, xolo mTlianad 

msoflioSi 108 aTas km-s, maT Soris: amerikis SeerTebul 

StatebSi – 49 aTas km-ze meti, did britaneTSi – daaxloebiT 

17 aTasi km., germaniaSi – daaxloebiT 11 aTasi km. 1875 

wlisaTvis ruseTSi daigo 20 aTas km-ze meti rkinigza, XIX 

saukunis bolos qseli Seadgenda 53,2 aTas km-s, xolo 1900-iani 

wlebis dasawyisSi aSenda kidev 22,6 aTasi km. XIX saukunis  

TiTqmis bolomde lokomotivis erTaderT tipad iTvleboda  

orTqlmavali. 

pirvelL TbomavladL SeiZleba LCaiTvalosL vagon-gazomavali, romelic kursirebda 

drezdenis saqalaqo rkinigzaze 1892 wels (nax. 14).Lmisi Zravis simZlavre iyo 10 cx.Z. 

(7,35 kvt.). germanelma inJinerma rudolf dizelma demonstrireba gaukeTa Sigawvis 
Zravis nimuSs 1893 wels, romelzedac 1892 wels miRebuli hqonda patenti. 1897 

wels rudolf dizelma Seqmna pirveli saimedo Zrava, 

romelsac inJinris gvari ewoda.Lpirvel dizels hqonda simZlavre 

20 cx.Z. (14,7 kvt.) (nax. 15). misi mqk (margi qmedebis 

koeficienti) iyo maRali, vidre orTqlis manqanis da ar iyo 

damokidebuli Zravas zomebze. dizelis teqnikur-ekonomikurma 

upiratesobam farTod moipova gavrceleba transportze, kerZod 

– Tburi wevis lokomotivze, Tbomavalze.  

Tbomavlis pirveli proeqti ruseTSi gamoCnda XX 

saukunis dasawyisSi. 1905 wels inJineri kuznecovi da 

polkovniki odincovi gamovidnen moxsenebiT rusul teqnikur    

LLLLLLLLLLLLLLLLLLLLLsazogadoebaSi eleqtruli gadacemis mqone Tbomavlis 

LLLLLLLLLLLLLLLLLLLLLproeqtis Sesaxeb, romelsac uwodes “lokomotivi”. 
SemoTavazebuli sqema warmoadgenda  eleqtruli  gadacemis mqone Tbomavlis 

winamorbeds, romelmac SemdgomSi moipova yvelaze didiLgavrceleba. 1906 wels 

profesorma grinevickim gamoigona originaluri ortaqtiani navTis reversiuli 

Zravi, romelsac SeeZlo emuSava Sualeduri gadacemis gareSe da daniSnuli iyo 

aseve Tbomavalze gamosayeneblad. 1912-1913 wlebSi inJinerTa jgufis mier 

grinevickis xelmZRvanelobiT damuSavebul iqna Tbomavlis proeqti airovani 

(gaziT) gadacemiT (Selestis proeqti). taSkentis rkinigzaze 1913 wels i.v. 
lomonosovis da linecis mier damuSavebul iqna eleqtruli gadacemis mqone 

Tbomavlis proeqti. 1916 wels Seqmnil iqna samatareblo Tbomavlis proeqti, 

romelic Seasrules Surkovma, tixomirovma da Selestma, romelsac 

xelmZRvanelobda grinevicki.  

pirveli magistraluri Tbomavali Seqmnili iqna sabWoTa kavSirSi 1924 wels 

hakelis mier.  
pirveli magistraluri rkinigza eleqtroficirebuli weviT gamoCnda 1879 

wels, romelic aaSena verner simensma. am gzis sigrZe, romlis demonstrirebac 

moxda samrewvelo gamofenaze berlinSi Seadgenda 300 m. eleqtruli lokomotivi 

moqmedebaSi movida eleqtroZraviT simZlavriT 9,6 kvt. (13 cx.Z.). qalaq breilSi 

safrangeTSi diuSen-furis maudis fabrikaSi eleqtruli rkinigzis Sidasaqarxno 

sargeblobisaTvis gaSvebuli iqna 2 kilometramde sigrZis xazi. 

eleqtruli energiis gamoyenebis idea sarelso transportis wevisaTvis 

ruseTSi praqtikulad ganxorcielebul iqna pirockis mier, romelmac 1880 wels 

aaSena sarelso gza vagonisaTvis, romelsac hqonda eleqtroZravi. amave wlebSi 

nax. 14. drezdenis 
saqalaqo rkinigzis 

vagon-gazomavali (1892 w.). 

nax. 15. rudolf 
dizelis Sigawvis 

Zravi (1897 w.). 
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amerikis SeerTebul StatebSi eleqtromavlis prototipi aaSena Tomas alva 
edisonma. 

1895 wels amerikis SeerTebul StatebSi eleqtroficirebul iqna gvirabi 

baltimorSi da gvirabTan misasvlelebi niu-iorkSi. 

ruseTSi 1924 wlidan iwyeba rkinigzebis eleqtroficireba da 1932 wels 

aSenebuli iqna pirveli eleqtromavali ВЛ19, romelic daproeqtebuli iqna 

kalomenskis qarxanaSi qarxana “dinamo”-sTan erToblivad. 

pirveli samgzavro magistraluri eleqtromavali ПБ seriis gamoSvebul 

iqna kalomenskis qarxnis mier aseve qarxana “dinamo”-sTan erToblivad. 

pirveli quCis sarelso gza gamoCnda inglisSi saxelad tramvai, romelic 

dakavSirebulia ingliseli gamomgoneblis o trami-s saxelTan:  “tram-uai” – 

tramis gza iTvleba saqalaqo rkinigzis pirvelsawyis dasaxelebad. londonSi 

mogvianebiT eleqtruli rkinigza Seiqmna sxva qalaqebSi.  

1879 wels, berlinis gamofenaze, simensi demonstrirebas ukeTebs eleqtrul 

vagons mgzavrebis gadasayvanad. 1884 wels germaniaSi eqspluataciaSi gaSvebuli 

iqna tramvais xazi berlini-lixterfeldi sigrZiT 2,5 km. Semdgom wlebSi tramvais 

xazebma gavrceleba moipoves evropis qveynebsa da amerikis SeerTebul StatebSi, 

vinaidan igi TvalsaCino teqnikur-ekonomikuri upiratesobiT da ekologiuri 

sisufTaviT xasiaTdeba orTqlis wevasTan SedarebiT. Mgamocdebis mTeli rigi 

seriebis Semdeg 1880 wlis seqtemberSi peterburgSi pirvelad iqna Semowmebuli 

mgzavrebiani eleqtroficirebuli vagonis moZraobis SesaZlebloba. tramvais 

ganviTareba ruseTSi mimdinareobda nela imis gamo, rom mas konkurencias uwevda 

sacxeno rkinigzebi. 

tramvais regularuli moZraoba gaixsna kievSi 1892 wels, peterburgSi 1907 

wels, yazanSi pirveli tramvais xazi gamoCnda 1894 wels, niJni-novgorodSi 1896 

wels, moskovSi 1899 wels. tramvais warmoeba im droisaTvis daiwyo rigis qarxana 

“dvigatel”-ma, romlis pirveli vagonebi Sevidnen moskovis tramvais depoSi 1908 

wels. 1910 wels eleqtruli vagonebis gamoSveba daiwyo mitiSCis vagonmSenebelma 

qarxanam, 1915 wlidan ki - samaris qarxanam. 
metropoliteni warmoadgens saqalaqo miwisqveSa (aseve miwiszeda) sarkinigzo 

transports, romelic daniSnulia mgzavrTa Cqarosnuli gadayvanebisaTvis. Ddasaxeleba 

“metropoliteni” nawarmoebia franguli sityvisagan metropolitain – saqalaqo, ruseTSi da 

mraval sxva qveyanaSi – “подземка” (miwisqveSa) inglisuridan underground, amerikulidan – 

subway, germanulidan – untergrundbahn. metropoliteni gamoirCeva didi gamtarunarianobiT, 

matarebelTa moZraobis maRali siCqariT. 

pirvelad msoflioSi metropoliteni sigrZiT 3,6 km orTqlis wevis mqone 

matareblebisaTvis aSenebuli iqna londonSi da eqspluataciaSi Sevida 1863 wels. 

es miwisqveSa gza, romelic aerTebs or sarkinigzo vagzals, ZiriTadSi daniSnuli 

iyo satvirTo gadazidvebisaTvis samgzavro mimosvlis umniSvnelo moculobiT. 

miuxedavad orTqlmavlis mier gamoyofili bolisa, metropoliteni iyo 

araCveulebrivad popularuli londonis macxovrebelTa Soris. 1890 wels 

londonSi gaxsnili iqna msoflioSi pirveli eleqtroficirebuli metropolitenis 

xazi, romlis gamoyenebamac daaCqara da ganaviTara miwisqveSa sarkinigzo xazebis 

mSenebloba, radganac eleqtroficirebam Seqmna saSualeba ganTavisuflebuliyo 

gvirabi bolisa, Wvartlisa da murisagan, riTac gaumjobesda maTi saeqspluatacio 

pirobebi.  
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pirveli saqalaqo rkinigzis xazi amerikis SeerTebul StatebSi gaxsnili iqna 

niu-iorkSi 1868 wels. es gza gayvanil iqna metalur estakadaze, xolo vagonebis 

moZraobisaTvis gamoiyeneboda sabagiro weva. amgvarma gadawyvetam saSualeba Seqmna 

daCqarebuliyo da gaiafebuliyo metros xazebis mSenebloba, aRar iqna saWiro 

ventilaciis mowyobilobaTa gamoyeneba. 1871 wels sabagiro weva Secvales orTqliT 

weviT, xolo 1890 wels eleqtruliT. Tumca miwiszeda metropoliteni xels 

uSlida saqalaqo ganaSenianebas da iwvevda xmaurs. 

evropis kontinentze pirveli metropoliteni aSenebuli iqna budapeStSi 1896 
wels. 1900 wls aSenebul iqna rkinigzis miwisqveSa xazebi parizSi, mogvianebiT 
madridSi, barselonaSi, tokioSi, stokholmSi da msoflios sxva qveynebSi. 

metropolitenis pirveli proeqti ruseTSi warmodgenili iqna 1902 wels 

inJiner balinskis mier moskovisaTvis, magram igi ar iqna miRebuli saqalaqo 

saTaTbiros mier. moskovSi metropolitenis mSeneblobis sakiTxma wamoiwia 1922 

wels, xolo mSenebloba daiwyo mxolod 1931 wels. moskovis metropolitenis 

pirveli xazi 13 sadguriT gaxsnili iqna 1935 wels. 1955 wels leningradis (amJamad 
sankt-peterburgis) metropolitenma gaatara pirveli mgzavrebi. Semdeg kievSi (1960 
w.), TbilisSi (1966 w.), baqoSi (1967 w.), xarkovSi (1975 w.), taSkentSi (1977 w.), 

erevanSi (1981 w.), minskSi (1984 w.), gorkSi (amJamad niJni-novgorodi) da 

novosibirskSi (1985 w), kuibiSevSi (amJamad samara) – 1987 w., sverdlovskSi (amJamad 
ekaterinburgi) – 1991 w. 

metropolitenis kompleqsSi Sedian sadgurebi mgzavrebis Casajdomi baqnebiT da 

vestibiulebiT, energetikuli da saventilacio meurneobebis sasadgure obieqtebi, 

gadasarbeni gvirabebi ventilaciis da wyalgamtari mowyobilobebiT, Cixebi saliandago 

ganviTarebiT moZravi Semadgenlobis mosabruneblad da mosacdelad, xidebi da 

gzagamtarebi xazis miwiszeda ubnebze, miwiszeda Senobebi matarebelTa moZraobis 

sadispetCero marTvisaTvis, eleqtromomaragebis sistemebi eleqtromeqanikuri mowyobilobebiT, 

Senobebi saeqspluatacio personalisaTvis, eleqtrodepoebi. 

miuxedavad imisa, rom rkinigza warmoadgens urTules sainJinro-teqnikur 

nagebobas, romelic moiTxovs did kapitaldabandebebs, msoflioSi samomavlod kvlavac 

rCeba didi perspeqtivebis mqone transportis saxeobad, vinaidan tvirTgadazidvis da 

mgzavrTa gadayvanis TvalsazrisiT igi iTvleba momxmareblebisaTvis xelmisawvdom 

satransporto saSualebad. rac analogiurad exeba saqalaqo eleqtrul transports, 

kerZod metropolitensa da tramvais.  

saqarTveloSi foTi-Tbilisis rkinigzis xazi gaixsna 1872 wels, xolo Savi 

da kaspiis zRvebis sanapiroebi rkinigziT erTmaneTs daukavSirda 1883 wels. rac 

Seexeba pirvel matarebels foTidan sadgur yvirilamde gaSvebul iqna 1871 wlis 

14 agvistos. saqarTveloSi rkinigzis pirveli magistralis gayvanis saqmeSi sxva 

qarTvel patriotebTan erTad udidesi wvlili miuZRvis did qarTvel 

mamuliSvils niko nikolaZes. am grandiozuli saqmis SesrulebiT daiwyo 

saqarTvelos ekonomikuri ganviTarebis aRmavloba. Cveni qveynis geopolitikuri 

mdgomareobidan gamomdinare, vinaidan igi warmoadgens evropisa da aziis 

damakavSirebel derefans, sarkinigzo transporti Tavisi infrastruqturiT qveynis 

erTian satransporto sistemaSi iTvleba samomavlo perspeqtivebis mqone  ZiriTad 

satransporto saSualebad. 
 

sakontrolo kiTxvebi: 

 

1. ra ZiriTadi daniSnuleba aqvs sarkinigzo transports? 

2. ras ewodeba matarebeli? 



46 

 

3. ra SemTxvevaSi CaiTvleba rkinigzis gadasarbenze gagzavnili lokomotivi uvagonod, 

motoriani vagoni, avtomotrisa da araasaRebi tipis avtourika matareblad da ratom? 

4. ra saxis moZrav Semadgenlobas miekuTvneba lokomotivi?  

5. ra saxis moZrav Semadgenlobas miekuTvneba eleqtromatareblis da dizelmatareblis 

motoriani (Zraviani) vagoni da avtomotrisa? 

6. ra saxis moZrav Semadgenlobas miekuTvneba misabmeli tipis vagoni?  

7. vin gamoTqva pirvelad mosazreba, orTqlis ZalisLsaSualebiT,Lsazidris gadaadgilebis 

Sesaxeb? 

8. vin iTvleba msoflioSi pirveli orTqlis lokomotivis konstruqtorad da mSeneblad? 

9. vis mier iqna pirvelad dadgenili liandagebs Soris sigane 1435 mm.? 

10. romeli sarkinigzo xazi iTvleba saerTo sargeblobis pirvel rkinigzad, romel wels 

da vis mier iqna aSenebuli? 

11. vin iyo msoflioSi matareblis pirveli msxverpli da sad moxda ubeduri SemTxveva? 

12. visi ideiT Seiqmna msoflioSi pirveli tramvai? 

13. vin aaSena pirveli eleqtroficirebuli rkinigza da romel wels? 

14. vin Seqmna Tbomavlis pirveli proeqti? 

15. romel wels iqna gayvanili TbilisSi metropoliteni? 

16. romel wels gaixsna saqarTveloSi foTi-Tbilisis sarkinigzo xazi? 

17. romel wels gaixsna saqarTveloSi foTi-yvirilas sarkinigzo monakveTi? 

18. romel wels daakavSira sarkinigzo xazma Savi da kaspiis zRvebi? 

19. romeli qarTveli mamuliSvili iTvleba rkinigzis gayvanis erT-erT fuZemdeblad? 

 

 

2. gamoCenili gamomgoneblebis, inJinrebis da mecnierebis wvlili 
sarkinigzo transportis ganviTarebaSi 

 
ACvens welTaRricxvamde 120 wliT adre berZenma fizikosma heron 

aleqsandriiskim daamzada meqanikuri saTamaSo, romelic moqmedebaSi modioda 

orTqlis ZaliT. leonardo da vinCi (1452-1519) Tavis xelnawerebSi aRniSnavda, rom 

hqonda zarbaznebis proeqti, romelsac SeeZlo birTvis gasrola orTqlis ZaliT. 

deni papenma (1647-1714), romelic 1688 wlidan iyo marburgis universitetis 

maTematikis profesori, 1680 wels ganacxada, rom man gamoigona orTqlis qvabi 

damcveli sarqveliT, romelic aregulirebda orTqlis wnevas. 1690 wels deni 

papenma ecada SeerTebina orTqlis qvabi cilindrTan da wylis tumbos dguSTan, 

magram muSaobisunariani Zravis Seqmna man ver SeZlo. rogorc fizikosma papenma 

gaigo da Seafasa wylis orTqlis energetikuli Tviseba, magram rogorc 

teqnikosma ver SeZlo misi realizeba Zravis konstruqciaSi. Tumca mocemuli 

principi gamoyenebul iqna orTqlis manqanebSi, romlebic gamoiyeneboda samTo 

mompovebel mrewvelobaSi. 

ivan ivanes Ze polzunovi (1728-1766) - rusi Tboteqnikosi, Tburi Zravis erT-

erTi gamomgonebelTagani, romelmac ruseTSi pirvelad Seqmna orTqlZalovani 

danadgari. eyrdnoboda ra mixeil lomonosovis Sromebs, 1763 wels polzunovma 

daamuSava orTqlis Zravi simZlavriT 1,8 cx.Z. (1,3 kvt.), romelic gamoiyena 

msoflioSi pirvel orcilindrian Zravze cilindrebis muSaobis gaerTianebiT erT 

saerTo lilvze. igi universaluri iyo teqnikuri gamoyenebis TvalsazrisiT. 

polzunovma daaproeqta axali orTqlis Zravi sadnobi Rumelis haerdasaberi 

sabervelebis moqmedebaSi moyvanisaTvis, romelic im droisaTvis iyo rekordulad 

didi simZlavris 32 cx.Z (24 kvt). is aages da gamocades 1766 wels. SemdgomSi 

pirvelma da XIX saukunis bolomde praqtikulad erTaderTma universalurma 
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Zravam polzunovis orTqlis manqanam udidesi roli iTamaSa msoflio 

mrewvelobisa da sarkinigzo transportis progresis saqmeSi.  

jeims uati (1736-1819) - ingliseli gamomgonebeli, universaluri orTqlis 

manqanis Semqmneli. 1757 w. muSaobda glazgos universitetSi meqanikosad, sadac 

gaecno wylis orTqlis Tvisebebs. man isargebla papenis qvabiT, TviTon didi 

sizustiT Caatara kvleva, romelic exeboda najeri orTqlis temperaturis wnevaze 

damokidebulebas. 1769 wels uati Rebulobs inglisur patents “orTqlis 
moxmarebis Semcirebis meTodebze da Sedegad – sawvavis moxmarebis Semcireba 
cecxlis manqanebSi”. 1782 wels uatma miiRo inglisuri patenti orTqlis 

gafarToebaze momuSave manqanaze, man Semoitana simZlavris pirveli erTeuli 

cxenis Zala, xolo mogvianebiT mis saxelTan iqna dakavSirebuli meore 

simZlavris erTeuli – vati. uatis orTqlis manqanam ekonomiurobis gamo pova 

farTo gavrceleba. man udidesi roli iTamaSa orTqlmavlebis konstruirebasa da 

warmoebaSi, Sedegad sarkinigzo transportis ganviTarebaSi.  

nikoloz petres Ze rumiancevi (1754-1826) - cnobili saxelmwifo moRvawe, 

mravali akademiis da samecniero sazogadoebis sapatio wevri, romelmac 

gaacnobiera, rom dadga epoqa sainJinro kadrebis momzadebisa, srulyofili 

mimosvlis gzebis gaZlierebuli mSeneblobis mizniT. igi maRal Sefasebas aZlevda 

frang mecnierebs da inJinrebs. man 1806 wels uxelmZRvanela specialistebs 

safrangeTsa da inglisSi “hidravlikuri da teqnikuri mecnierebebis Sesaswavlad”. 
misi rekomendaciiT ruseTSi moiwvies espaneli swavluli, meqanikosi da mSenebeli 

betankuri.   
avgustan avgustanis Ze betankuri (1758-1824) - safrangeTis mecnierebaTa 

akademiis wevr-korespondenti. 1781 wels daamTavra xelovnebis samefo akademia. igi 

1800 wlidan iyo general-inspeqtori, mis mier Seqmnili mimosvlis gzaTa sainJinro 

korpusis institutSi. aseve, espaneTis yvela gza da xidi. 1808 wels ruseTis 

xelisuflebam igi miiwvia da Caricxa armiaSi general-maioris CiniT. betankuri 

gaxda mimosvlis gzaTa inJinerTa korpusis pirveli “gansakuTrebuli inspeqtori” 
(direqtori), romelsac hqonda farTo uflebebi saswavlo mecadineobaTa organizaciaSi. 1819-

1822 wlebSi betankuri gaxda ruseTis mimosvlis gzaTa dawesebulebebis mTavarmarTveli 

(direqtori). betankuris mier ruseTSi aSenda peterburgi-novgorodi-moskovis pirveli 

msxvili Sose. misi iniciativiT peterburgSi dawesda gzaTa mimosvlis instituti, 

romelsac bekanturi xelmZRvanelobda sicocxlis bolomde.  

kozma dimitris Ze frolovi (1726-1800) - rusi hidroteqnikosi, samTo 

saqarxno saqmis gamomgonebeli. man didi wvlili Seitana ruseTSi sarelso gzebis 

ganviTarebaSi, romelmac 1764 wels daago wolana gzebi. 1763 wlidan is muSaobda 

altaiSi znamenogorskis maRaroebSi, sadac 1766 wels monawileobda polzunovis 

orTqlis manqanis gaSvebaSi. man 1780-iani wlebis bolos, kozma frolovis 

xelmZRvanelobiT, Seqmna aRWurvilobaTa da hidroZalovani danadgarebis 

kompleqsi, romelic madnis transportirebis meqanizirebis saSualebas iZleoda.  

petre kozmas Ze frolovi (1775-1839) - kozma frolovis Svilia, romelic 1793 

wels peterburgis samTo saswavleblis damTavrebis Semdeg, muSaobda altaiSi 1830 

wlamde. petre frolovma aaSena 1806-1809 wlebSi ruseTSi pirveli Tujis gza, 

sigrZiT 2Lkilometramde, cxenebiT weviT altaiSi znamenogorskis maRarosa da 

kolivano-voskresenskis qarxanas Soris. 

efim aleqsandres Ze Cerepanovi (1774-1842) da miron efimis Ze Cerepanovi (1803-
1849), rusi manqanaTmSeneblebi, romelTa wvlilic Seufasebelia ruseTSi pirveli 

rkinigzis da orTqlis wevis mqone pirveli rusuli lokomotivis SeqmnaSi. isini 
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iyvnen udidesi talantis da niWis mqone mama da Svili. maTi SemoqmedebiTi 

muSaobis Sedegad 1832 wels uralis niJnitagilis metalurgiul qarxanaSi aSenda 

sarelso gza, orTqlis weviT. Cerepanovebis yvelaze nayofieri moRvaweoba 

mdgomareobs orTqlis manqanebis mSeneblobaSi, romlebsac isini nergavdnen 

warmoebaSi. dawyebuli 1820 wlidan Cerepanovebis mier aSenda daaxloebiT 20 

orTqlis manqana simZlavriT 2-dan 60 cx.Z-mde. 1833-1834 wlebSi maT Seqmnes ruseTSi 

pirveli, xolo 1835 wels ki meore, gacilebiT mZlavri, orTqlmavali, romlis 

konstruqciaSic ganxorcielebul iqna im periodisaTvis mowinave teqnikuri ideebi. 

Tujis sarelso gza daigo viiskas qarxnidan spilenZis maRaromde. Tumca, 

warmatebuli muSaobis miuxedavad, romelic ganxorcielda orTqlmavlebze, 

Cerepanovebis siaxle ar iqna mxardaWerili da orTqlmavlebiT weva Seicvala 

cxenebiT weviT. am saxiT gza muSaobda XX saulunis dasawyisamde.  

riCard trevitiki (1771-1833) - dawvrilebiT monacemebi udidesi talantis 

mqone ingliseli gamomgonebelisa da konstruqtoris Sesaxeb mocemulia 

saxelmZRvanelos wina saTaurSi. 

jorj stefensoni (1781-1848) - dawvrilebiTi monacemebi am SesaniSnavi da 

genialuri ingliseli konstruqtoris da gamomgoneblis Sesaxeb mocemulia 

saxelmZRvanelos wina saTaurSi. 

robert stefensoni (1803-1859) - mamasTan jorj stefensonTan erTad daafuZna 

lokomotivmSenebeli qarxnebi (1823 w), romlebic atarebdnen mis saxels. robert 

stefensonma aaSena sarkinigzo xazi londoni-birmingemi (1833 w). mis mier 

specialur firmasTan erToblivad aSenda xidebi, romlebSic gamoyenebuli iqna 

miliseburi konstruqciebi. 

franc anton gerstneri (1793-1840) - Cexi inJineri da mewarme, 1820-ian wlebSi 

monawileoba miiRo pirveli sacxeno-sarkinigzo gzis mSeneblobaSi, evropis 

SuagulSi (Ceske-budeevice-linci). igi ruseTSi miiwvies 1834 w raTa daewyo 

rkinigzebis mSenebloba. ruseTSi gerstnerma imogzaura uralsa da yazanSi, 

romelmac gadalaxa daaxloebiT 4000 km gza. ruseTSi ufro xangrZlivi mogzaurobis 

Semdeg nikoloz pirvels Caabara axsna-ganmartebiTi baraTi, romelSic aRniSnavda: 

,,... ar aris iseTi qveyana msoflioSi, sadac rkinigzebi iqnebian ufro 
xelsayrelni, vidre ruseTSi, vinaidan isini iZlevian SesaZleblobas Semcirdes 
didi manZilebi gadaadgilebis siCqaris gazrdis gziT”. Sedegad franc anton 

gerstnerma daawesa saaqcio sazogadoeba “carskoselskoe” saqalaqTaSoriso 

rkinigzis asaSeneblad, romelSic mniSvnelovani roli iTamaSa, aseve grafma 

bobrinskim, romelic sargeblobda samefo karze didi avtoritetiT. mis xelSi 

Tavmoyrili iyo sazogadoebis mTliani safinanso namoRvawari. saboloo proeqti 

damtkicda 1836 wlis 21 Tebervals, xolo oficialuri gaxsna Sedga 1837 wlis 30 

oqtombers  (11 noembers). is iyo pirveli saerTo sargeblobis rkinigza. ruseTSi, 

am istoriuli movlenis ganxorcielebis erT-erTi sulisCamdgmeli da damsaxureba 

ki ekuTvnis franc anton gerstners. 

pavle petres Ze melnikovi (1804-1880) - rusi inJineri da swavluli 

transportis dargSi, peterburgis mecnierebaTa akademiis sapatio wevri (1858). 

gamoyenebiTi meqanikis profesorma kraftTan erTad daamuSava peterburgi-moskovis 
rkinigzis proeqti 1842 wels. igi saTaveSi edga misi mSeneblobis Crdilo 

direqcias. 1862 wlidan aris mTavarmarTveli, xolo 1866-1869 wlebSi iyo gzaTa 

mimosvlis ministri, 1870-1875 wlebSi – rkinigzebis komitetis wevri. mis mier 

Sesrulda ruseTis samxreTis rkinigzis proeqti. misi xelmZRvanelobiT 

gamoSvebulia mravali maRalkvalificiuri inJineri, romelsac ekuTvnis bevri 
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keTili da saqvelmoqmedo saqmeebi, romlebsac axmarda mTel Tavis pirad 

danazogs. sadgur “liubani”-s skverSi dadgmulia melnikovis biusti, romlis 

pedestalzec amotvifrulia: “melnikovi pavle petres Ze, 1804-1880. peterburgi-
moskovis rkinigzis proeqtis avtori da sarkinigzo mecnierebis fuZemdebeli”. 
melnikovTan erTad peterburgi-moskovis rkinigzis mSeneblobaSi da ruseTSi 

sarkinigzo xazis SeqmnaSi muSaobdnen gamoCenili specialistebi: krafti, kerbedzi 
da Juravski. 

nikoloz osipis Ze krafti (1798-1857) - rusi inJineri, general-maiori, 

romelmac 1820 wels daamTavra peterburgis gzaTa mimosvlis inJinerTa korpusis 

instituti. amave institutSi miiRo monawileoba peterburgi-moskovis rkinigzis 

proeqtis Seqmnasa da misi xarjTaRricxvis damuSavebaSi, xolo 1852-1855 wlebSi 

iyo am gzis ufrosi. man melnikovTan da lipinTan erTad daamuSava Waobian 

adgilebSi sarkinigzo miwis vakisis gayvanis sakiTxebi, teqnikuri pirobebi miwis 

vakisis, liandagis zeda naSenis, xelovnuri nagebobebis da am gzis sadgurebis 

daproeqtebisaTvis. man daasabuTa xuT futiani (1524 mm) siganis rkinigzis 

gamoyeneba, romelic SemdgomSi iqca qveyanaSi normaluri siganis gzad. 1842 wlis 

30 ianvars melnikovi da krafti miiwvies zamTris sasaxleSi audienciaze 

imperatorTan, xolo pirvel Tebervals xelmowerili iqna umaRlesi brZanebuleba 

peterburgi-moskovis rkinigzis asaSeneblad. muSaoba daiwyo 1842 wlis 1 agvistos. 

xazi gaiyo or samSeneblo ubnad: peterburgi-bologoe (CrdiloeT direqcia) 

melnikovis meTaurobiT da bologoe-moskovi (samxreT direqcia) kraftis meTaurobiT. 

orive direqcia warmoadgenda damoukidebel samSeneblo sammarTvelos. Mmdgomareobis 

sirTuleebis miuxedavad ruseTSi pirveli magistraluri rkinigza peterburgsa da 

moskovs Soris, romlis sigrZec 680 km-s Seadgenda da liandagis sigane iyo 1524 mm, mainc 

aSenda. misi oficialuri gaxsna Sedga 1851 wlis 1 (13) noembers.  

stanislav valerianis Ze kerbedzi (1810-1899) - rusi inJiner-xidmSenebeli, 

peterburgis mecnierebaTa akademiis sapatio wevri (1858), romelmac daamTavra 

peterburgis mimosvlis gzaTa inJinerTa korpusis instituti 1831 w. igi aris  

arkiseburi Tujis xidis proeqtis avtori (SemdgomSi leitenant Smidtis xidi), 
romelic warmoadgens pirvel mudmiv xids mdinare nevaze peterburgSi (1842-1850). 
kerbedzis proeqtiT aSenebul iqna aseve metalis sarkinigzo xazi mdinare lugaze 
(1853-1857 w.) da saqalaqo xidi mdinare vislaze varSavaSi (1858-1866 w.). 1859 wels man 

pirvelma gamoikvlia moqlonuri SeerTebis SedarebiTi simtkice gaburRuli da 

Sevsebuli naxvretebiT. kerbedzis ekuTvnis mniSvnelovani roli xidebis 

konstruqciuli formebis ganviTarebaSi.  

dimitri ivanes Ze Juravski (1821-1891 w.) - rusi inJineri da swavluli, 

xidmSeneblobisa da samSeneblo meqanikis specialisti, romelmac 1842 wels 

peterburgis gzaTa mimosvlis inJinerTa korpusis institutis damTavrebis Semdeg, 

monawileoba miiRo peterburgsa da moskovs Soris sarkinigzo xazis gayvanis 

kvleva-Ziebasa da daproeqtebaSi. pirvelad daauSava mravalmeseriani xis fermebis 

Teoriuli gaangariSebani rkinis saWimebiT (e.w. gau-s ferma), romelic man 

gamoiyena xidebis dasaproeqteblad mdinareebze: verebia, volga, volxovi da sxv. 
Juravskis kvlevebma Seqmna saSualebebi aRiWurvos da umtyunebod iyvnen 

eqspluataciaSi ganmbrjeni fermebi malebiT 60 m-de (manamde aseTi fermebis zomebi 

miiReboda empiriulad, ris gamoc adgili hqonda aSenebuli xidebis Cangrevas). 

1843-1851 wlebSi gzaze aSenda 184 xidi da 19 gzagamtari. yvela xidi, romlebic 

daproeqtebuli da aSenebul iyo peterburgi-moskovis sarkinigzo magistralze 

Juravskis xelmZRvanelobiT, aRmoCnda araCveulebrivad mtkice da gaZles 35 welze 
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met xans, vinaidan Tavis Teoriul angariSebs igi amowmebda gamocdebiT, kerZod, 

farTod iyenebda gamocdebs modelebze. Juravskim pirvelad 1855 wels wamoayena 

mxebi Zabvebis gansazRvris meTodi Runvad ZelebSi da daadgina Zelebis kedlebSi 

iribi Zabvebis (mTavari Zabvebis) arseboba. SemdgomSi (1877-1889 w) rkinigzebis 

departamentis direqtoris Juravskis mier ganxorcielda mTeli rigi RonisZiebani 

maTi gamtarobis unaris gazrdisaTvis. gamoCenili mecnieris mosagoneblad 1897 

wels 9 Tebervals peterburgis gzaTa mimosvlis saxelmwifo universitetSi 

rkinigzelebma dadges misi biusti.  

xidmSeneblobaSi mecniereba da praqtika TavianTi samecniero SromebiT 

gaamdidres cnobilma mecnierebma: leonid Tevdores Ze nikolaim (1844-1908), evgeni 
patonma (1870-1953), lavr proskuriavkovma (1858-1926) da grigori perederiim (1871-
1953), romlebic moRvaweobdnen peterburgis gzaTa mimosvlis inJinerTa 

institutSi. 

nikoloz petres Ze petrovi - rusi swavluli da inJineri sarkinigzo 

sferoSi. peterburgis mecnierebaTa akademiis damTavrebis Semdeg (1858 w), iqve 

muSaobda maTematikis kaTedraze, romelsac xelmZRvanelobda ostrogradski. misi 
pirveli kvlevebi meqanikaSi Sesrulda viSnegradskis xelmZRvanelobiT, 1871 

wlidan peterburgis praqtikuli teqnologiebis institutis profesori. 1888-1892 

wlebSi ruseTSi saxelmwifo rkinigzebis xelmZRvaneli. 1892 wlidan gzaTa 

mimosvlis saministros sainJinro sabWos wevri. 1893 wlidan, ramdenime wlis 

ganmavlobaSi, ministris moadgile. aqtiurad monawileobda transcimbiruli 

magistralis mSeneblobaSi. misi iniciativiT Seiqmna moskovis sainJinro 

saswavlebeli, SemdgomSi moskovis gzaTa mimosvlis saxelmwifo universiteti. 

1896-1905 wlebSi iyo rusuli teqnikuri sazogadoebis Tavmjdomare. 

aleqsandre parfionis Ze borodini (1848-1898) - rusi inJineri da swavluli 

sarkinigzo transportis sferoSi, romelsac mniSvnelovani wvlili miuZRvis 

ruseTSi orTqlmavalmSeneblobaSi da igi iTvleba am saqmis erT-erT fuZemdeblad. is 

peterburgis teqnologiuri institutis (1870 w.) da gzaTa mimosvlis inJinerTa 

institutis (1872 w) damTavrebis Semdeg, ruseTis sxvadasxva rkinigzis 

xelmZRvanel sainJinro Tanamdebobebzea. XIX saukunis 90-ian wlebSi, rodesac 

ruseTSi xorcieldeboda gaZlierebuli sarkinigzo mSeneblobebi, borodinis mier 
gamoqveynebuli samecniero Sromebma arsebiTi gavlena moaxdines, sarkinigzo 

transportze, teqnikis ganviTarebaSi. 1880-1882 wlebSi kievis saostatoebis bazaze, 

samxreT-dasavleTis rkinigzaze man Seqmna msoflioSi orTqlmavlebis gamosacdeli 

pirveli stacionaluri laboratoria. man Caatara umsxvilesi Teoriuli da 

eqsperimentaluri samuSaoebi, orTqlis ormmagi gafarToebis mqone salokomotivo 

orTqlis manqanebis SeqmnisaTvis. borodinis iniciativiT aSenda pirveli 

swrafmavali oTxcilindriani orTqlmavali “tandem-kompuid” sistemis, 1896 wels 

wamoayena orTqlmavlebSi orTqlis kondensaciis idea. mis mier iqna wamoyenebuli 

mTeli rigi winadadebebi salokomotivo da savagono parkebis da, agreTve, 

avtomuxruWebis unifikaciisTvis. SeTavazebul iyo rkinigzebze wyalmomaragebis 

sistemebis ganlagebis racionaluri sqemebis gamoyeneba. borodini iyo ruseTSi 

rkinigzebze matarebelTa wevis samsaxurebis inJinerTa yrilobebis ucvleli 

Tavmjdomare. igi aqtiurad monawileobda rusuli teqnikuri sazogadoebis 

saqmianobaSi. iyo Jurnal “inJineris” erT-erTi damaarsebeli (1882 w.), romelic 

gamoicemoda kievSi, xolo 1889 wels iyo misi mTavari redaqtori. rusulma 

sazogadoebam 1897 wels daarsa borodinis saxelobis oqros medali, sarkinigzo 

transportis sferoSi saukeTeso gamogonebis da kvlevisaTvis.  
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igor igoris Ze nolteini (1854-1934) - swavluli sarkinigzo transportis 

sferoSi. 1896-1905 wlebSi aswavlida moskovis inJinerTa saswavlebelSi (moskovis 

gzaTa mimosvlis saxelmwifo universiteti). nolteini iTvleba η-seriis 

orTqlmavlis konstruqtorad, misi xelmZRvanelobiT damuSavda “0”-seriis 

SeerTebuli orTqlmavlis proeqti 0-3-0+0-3-0 tipis. 1899 wels brianskis qarxanaSi 

aSenda 10 aseTi orTqlmavali, 1900-1916 wlebSi ki kidev 116. nolteinma daamuSava 

lokomotivebis wonasworobis gaangariSebaTa meTodebi. gamosca “orTqlmavlebis 
kursi”, saxelmZRvanelo orTqlmavlebis dinamikaze. 

aleqsandre sergis Ze roevski (1872-1924) - inJiner-meqanikosi, swavluli 

orTqlmavlebis konstruirebaSi. man Seqmna mTeli rigi orTqlmavlebis seriebi 

xarkovis da putilovis qarxnebisaTvis. erToblivad muSaobda hakelTan  ruseTSi 
warmoebul erT-erT pirvel orTqlmavalze, risTvisac man Seqmna savali nawilebis 

konstruqcia. gamoqveynebulia misi mniSvnelovani samecniero Sromebi, romlebic 

eZRvneba sapirwoneebis gaangariSebaTa grafoanalitikur meTodebs, orTqlmavlebis 

barbacebis Tavebis, wyvilTvlebis RerZebis da sxva kvanZebis gaangariSebebs. 

rudolf dizeli (1858-1913) - germaneli inJineri Sigawvis Zravas Semqmneli, 

romelSic sawvavis aaleba xdeboda haeris SekumSviT. 1878 wels man daamTavra 

umaRlesi politeqnikuri skola miunxenSi. 1892 da 1893 wlebis patentebSi rudolf 

dizelma wamoayena idea Sigawvis Zravis Seqmnis Sesaxeb, romlis muSaobis cikli 

axlos iyo idealurTan. rudolf dizelis mier aSenebuli Zravi dafuZnebuli iyo 

haeris SekumSvaze da sawvavis TviTaalebaze, romelic miewodeboda cilindrebSi 

SekumSvis taqtis bolos. Zravi gamoirCevoda SedarebiT maRali margi qmedebis 

koeficientiT, magram muSaobda ZviradRirebul navTze da hqonda rigi konstruqciuli 

defeqtebi. garkveuli srulyofis Semdeg, romelic Setanil iqna 1898-1899 wlebSi 

Zravma, daiwyo saimedo muSaoba iaf sawvavze – navTobze. amitom rudolf dizelis 

mier gamogonebulma Sigawvis Zravam farTo gavrceleba pova mrewvelobasa da 

transportze, kerZod TbomavlebSi. dizelis Zravebi, romlebic SemdgomSi 

muSaoben misive dasaxelebis sawvavze, sayovelTaod gavrcelda saavtomobilo, 

sazRvao da sarkinigzo transportze, sxvadasxva moZrav Semadgenlobaze, aseve 

samxedro sferoSi (tankebi da sxva moZravi teqnika). miuxedavad rudolf dizelis 

xanmokle sicocxlisa da tragikuli dasasrulisa, man udidesi aRmoCena gaakeTa 

im droisaTvis mTeli msoflios masStabiT da dResac udidesi adgili uWiravs mis 

gamogonebebs. 

iakob modestis Ze hakeli (1874-1945) - swavluli da konstruqtori 

TviTmfrinavmSeneblobis da TbomavalmSeneblobis sferoSi, teqnikur mecnierebaTa 

doqtori, profesori, mecnierebisa da teqnikis damsaxurebuli moRvawe. hakelma 

daaproeqta da 1924 w aaSena msoflioSi erT-erTi pirveli muSaobisunariani 

Tbomavali. 1906-1931 wlebSi aswavlida moskovis eleqtroteqnikur da politeqnikur 

institutSi. 1936 wlidan – leningradis rkinigzis transportis inJinerTa 

institutSi (amJamad sankt-peterburgis gzaTa mimosvlis saxelmwifo universiteti). 

hakeli aris gamogonebaTa avtori saTbomavlo da eleqtruli (tramvai) wevaSi, eleqtroganaTebaSi, 

aseve avtoria naSromebisa lokomotivebis da safreni aparatebis konstruirebasa da gaangariSebebSi.  

iakob nikolozis Ze gordeenko (1851-1922) - swavluli sarkinigzo 

signalizaciis, centralizaciis da blokirebis sakiTxebSi, peterburgis gzaTa 

mimosvlis inJinerTa institutis profesori. gordeenkom pirvelad ruseTSi Seqmna 

saisro gadamyvanebis centralizaciis sistema, romelic ganxorcielda sablino-
nikolaevskis rkinigzaze, 1855 wls. iyo rusuli teqnikuri sazogadoebis wevri 

“mTeli cimbiris Semdeg rkinigzebis sakiTxebis Sesaxeb”, avtori wignisa 
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“rkinigzebis kursi”, romelSic ganixileboda rkinigzebis teqnikuri da 

komerciuli eqspluatacia. 

aleqsandre nikolozis Ze frolovi (1863-1939) - gzaTa mimosvlis inJineri, 

swavluli rkinigzis liandagis da rkinigzebis eqspluataciis sferoSi. samanevro 

samuSaoebis damfuZnebeli rkinigzaze, leningradis rkinigzis transportis 

inJinerTa institutis profesori (1924 w). praqtikul muSaobasTan erTad man 

gamosca Sromebi, romlebic exeba rkinigzebis gamtarobis unars, gadazidvebis 

dagegmvas da regulirebas, gadazidvebis marSrutizacias da specializacias, 

rkinigzebis sadgurebis proeqtirebas da maTi muSaobis organizacias. 

ivan ivanis Ze vasilevi (1884-1949) - gzaTa mimosvlis inJineri, moZraobis 

organizaciis da rkinigzebis eqspluataciis erT-erTi damfuZnebeli, teqnikur 

mecnierebaTa doqtori, moskovis da leningradis rkinigzis transportis inJinerTa 

institutis profesori, “rkinigzis eqspluataciis” kaTedris gamge. gamoqveynebuli 

aqvs Sromebi vagonis brunvis gaangariSebis, normirebis da analizis meTodebze, 

matarebelTa specializaciaze sxvadasxva mimarTulebebze, moZraobis komerciuli 

siCqaris gansazRvraze, matarebelTa moZraobis grafikebis SemuSavebis Teoriaze, 

rkinigzebis gamtarobis unarze, samanevro muSaobaze. 

vladimer nikolozis Ze obrazcovi (1874-1949) - gzaTa mimosvlis inJineri, 

swavluli sarkinigzo transportis organizaciis da satransporto sistemebis 

sferoSi, ssrk-s mecnierebaTa akademiis akademikosi (1934 w). ruseTis federaciis 

mecnierebisa da teqnikis damsaxurebuli moRvawe (1935w). obrazcovi 1901 wlidan 

aswavlida moskovis mTel rig umaRles saswavleblebSi. moskovis rkinigzis 

transportis inJinerTa institutSi daarsa kaTedra “sadgurebi da kvanZebi”, 
kaTedras xelmZRvanelobda 1935-1940 wlebSi. obrazcovi muSaobda moskovis 

rkinigzis transportis samecniero-kvleviTi institutis ufrosad. 1939 wlidan 

meTaurobda mecnierebaTa akademiis transportis problemaTa mecnieruli 

damuSavebis seqcias. Mmis mier gamocemulia Sromebi rkinigzebis sadgurebis da 

kvanZebis proeqtirebaze, rkinigzebis eqspluataciaze, sxvadasxva saxis 

transportis urTierTqmedebaze.  

sergei demianis Ze kareiSa (1854-1934) - gzaTa mimosvlis inJineri, specialisti 

rkinigzis liandagis, sadgurebisa da kvanZebis sferoSi, damsaxurebuli profesori, 

leningradis rkinigzis transportis inJinerTa institutis direqtori (1911-1916 w). 1922 

wlidan kareiSa sicocxlis bolomde iyo arCeuli ruseTis rkinigzebis warmomadgenelTa 

krebis gadawyvetilebiT yrilobebis sapatio Tavmjdomared, mravali saerTaSoriso 

sarkinigzo da sxva teqnikur sazogadoebaTa wevri. kareiSa warmoadgenda ruseTs bevr 

saerTaSoriso kongresze. mis mier gamoqveynda Sromebi, romlebic exeboda rkinigzis 

sadgurebis da liandagis Tovlis masebisagan dacvas, igi avtoria mravalricxovani 

bibliografiuli miTiTebebisa sarkinigzo Tematikaze. 

Tomas alva edisoni (1847-1931) - amerikeli gamomgonebeli eleqtroteqnikis 

sferoSi da mewarme. ssrk mecnierebaTa akademiis sapatio wevri. edisoni iTvleba 

1000-ze meti gamogonebis avtorad. gamogoneba edisonma daiwyo 1868 wlidan. moawyo 

saostatoebi, romlebSic mis mier damuSavebuli iqna sxvadasxva mowyobilobani. 

1872 wlidan amerikis SeerTebul StatebSi Seqmna pirveli teqnikuri kvleviTi 

laboratoria. 1877-1879 wlebSi gamoitana fonografi, srulyo varvarebis naTura, 

telefoni da telegrafi. 1830 wels edisonma Caatara pirveli cdebi eleqtruli 

wevis gamoyenebisaTvis rkinigzaze menlo-parkSi (niu-iorkis Stati). 1882 wels 

aaSena msoflioSi pirveli eleqtrosadguri da Caatara eleqtruli vagonis 

gamocda. 
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eleqtruli rkinigzebis pirveli proeqtebi gamoCnda ruseTSi jer kidev XIX 

saukunis bolos. upirveles yovlisa unda dasaxeldes ianovis proeqti, romelic 

warmodgenil iyo 1884 wels, eleqtruli sarkinigzo xazis aRWurva peterburgidan 

vitegramde sigrZiT 470 km. 1902 wels aSenda pirveli eleqtruli viwroliandagiani 

rkinigza loZi-zgerJi, sigrZiT 19,8 km, romlis mSeneblobisa da eqspluataciaSi 

monawileobdnen gzaTa mimosvlis inJinrebi - dubeliri da dmitrenko. 1898 wels 

inJinerma batalinma wamoayena eleqtruli rkinigzis yirimSi aSenebis winadadeba, 

romlis kvleva-Zieba Catarda garin-mixailovskis mier 1903 wels, Tumca am 

proeqtis ganxorcieleba, am droSi, ver moxda. 

 nikoloz giorgis Ze garin-mixailovski (1852-1906) - gzaTa mimosvlis 

inJineri, specialisti rkinigzebis mSeneblobis sferoSi, mwerali. 1878 w. 

daamTavra peterburgis gzaTa mimosvlis instituti. man Tavi gamoiCina, rogorc 

didi talantis mqone inJinerma, romelic muSaobda msxvil rkinigzebze, maT Soris 

cimbiris didi gzis. igi iyo rkinigzebis gamoCenili mSenebeli. 1886-1890 wlebSi 

garin-mixailovski monawileobda amierkavkasiis rkinigzis baqos ubnis dagebaze, 

aseve libavorovenskis, Jabinsko-pinskis, ufa-zlatouski xazebis. iyo dasavleT – 

cimbiris rkinigzis (1891 w) kvleva-Ziebis samuSaoTa xelmZRvaneli. misi xelmZRvanelobiT 

Catarda eleqtruli rkinigzis kvleva-Zieba yirimis samxreT sanapiroze (1903 w) da 

sxv. 

cimbiris didi gza iTvleba vaJkacobis, talantis, inJiner-teqnikur momuSaveTa ostatobis da 

rigiTi mSeneblebis Tavisebur Zeglad. amitom mravali sadguris dasaxeleba transcimbirSi 

darqmeulia sxvadasxva adamianebis sapativsacemod - adgilobrivi gamcileblebidan dawyebuli, 

inJiner-mSeneblebebiT da ministriT damTavrebuli.  

1903 wels Seiqmna peterburgis sarkinigzo kvanZis eleqtroficirebis aucilebloba, 

xolo 1913 wels damuSavda eleqtruli wevis Semotanis proeqti moskovis sarkinigzo 

kvanZSi. eleqtruli wevis sakiTxebSi mniSvnelovani Sromebi gamoaqveyna graftiom, 
dubelirma, kaSkinma. 

henrix osipis Ze graftio (1869-1949) - swavluli rkinigzebis eleqtrofikaciis 

da hidroteqnikuri mSeneblobis sferoSi. ssrk-s mecnierebaTa akademiis akademikosi 

(1932 w). graftiom daamTavra novorosiiskis universiteti 1896 wels da peterburgis 

gzaTa mimosvlis inJinerTa instituti. igi iTvleboda erT-erT avtorad ganyofilebisa 

“transportis eleqtrofikacia”, ГОЭЛРО - rkinigzis eleqtrofikaciis ganyofilebis 

xelmZRvaneli. volxovis hidroeleqtrosadguris xelmZRvaneli, romelsac ewoda misi 

saxeli. 1900-1917 wlebSi daaproeqta da aaSena rkinigzebi, monawileoba miiRo 

peterburgSi tramvais gzis daproeqtebasa da mSeneblobaSi. 

giorgi dimitris Ze dubeliri (1874-1942) - inJineri, specialisti sagzao 

mSeneblobis, sarkinigzo da saqalaqo transportis eleqtrofikaciis sferoSi. 

teqnikur mecnierebaTa doqtori, profesori. dubeliri iyo erT-erTi avtori 

ganyofilebisa transportis eleqtrofikaciis Sesaxeb - ГОЭЛРО,  am komisiis wevri 

(1920 w). mis mier gamocemulia Sromebi: sarkinigzo da saqalaqo transportis 

eleqtrofikaciis, miwis vakisis mdgradobis, dasaxlebuli punqtebis dagegmvis 

Sesaxeb. 

XX saukunis pirvel wlebSi erTmaneTisagan damoukideblad TbomavlebiT 

dakavebuli iyo ori jgufi: profesori grinevicki da misi moswavle Selesti, 
oSurkovi; profesori i. lomonosovi moswavleebTan lipecinTan  da dobrovolskisTan 
erTad.  amave wlebSi inJinerma hakelma, romelic dakavebuli iyo pirveli rusuli 

aeroplanebis daproeqtebiT, wamoayena idea, eleqtruli gadacemis mqone Tbomavlis 

Seqmnisa. damuSavebuli proeqtebi gaxdnen Semdgomi Tbomavlebis Seqmnis safuZvlebi. 
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rac Seexeba vagonebis konstruqciebis Seqmnas da, saerTod, mecnierebas 

vagonebis Sesaxeb, ganuzomlad didi wvlili Seitanes Semdegma cnobilma 

mecnierebma: moZravi Semadgenlobis sakiTxebSi, peterburgis mecnerebaTa akademiis 

sapatio wevrma petrovma, vagonebis grZivi dinamikis sakiTxebis fuZemdebelma 

Jukovskim, profesorebma:  SCukinma, vinokurovma, popovma, vlasovma, e. nikolskim, 
l. nikolskim, koturanovma, Sadurma, lukinma, mixalcevma, dmitrievma, Celnokovma, 
kalnickim, skibam, sokolovma, xusidovma, verigom, lvovma, graCevam, xoxlovma, 
filipovma, anisimovma, ustiCim, karvickim, kazarinovma, inozemcevma, lazarianma, 
bloxinma, manasianma, korotenkom, savCukma, bubnovma, uSkalovma, bolotinma, 
erSkovma, kiseliovma, kobiSanovma, lisovskim, lozbinevma, boCurinma, kazanskim, 
spivakovskim, deviatkovma da sxvebma. inJinrebma: travinma, matrosovma, inJinerma da 
mecnierma melnikovma, teqnikosma galaxovma, gamomgonebelma kazancevma, 
damsaxurebulma gamomgonebelma novikovma.  

CamoTvlil pirovnebaTa Soris arian saxelmwifo premiis laureatebi, 

mecnierebisa da teqnikis damsaxurebuli moRvaweni da transportis akademiis 

akademikosebi. 
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II Tavi 

rkinigzis gamwevi moZravi 

Semadgenlobebi 

 
1. zogadi ganmartebebi rkinigzis avtonomiuri da araavtonomiuri  

gamwevi moZravi Semadgenlobebis Sesaxeb 
 

rkinigzaze matarebelTa gadaadgilebisaTvis aucilebelia moZraobis mimarTulebiT 

modebul iqnes wevis Zalva, romelic miiReba gamwevi moZravi Semadgenlobis saSualebiT.  

rkinigzis gamwev moZrav Semadgenlobebs miekuTvnebian lokomotivebi da motoriani 

(Zraviani) vagonebi. 

lokomotivebs miekuTvnebian: orTqlmavali, Tbomavali, eleqtromavali, airturbomavali 

(gazoturbomavali) da Zravamavali. 

eleqtroficirebul rkinigzaze, garda eleqtromavlisa, romelic axorcielebs 

matareblis wevas, moZraobs eleqtromatarebeli, romlis gadaadgildebac xdeba wevis 

eleqtroZravebis mqone vagonebiT. xolo araeleqtroficirebul rkinigzaze ki moZraobs 

dizelmatarebeli, romelic gadaadgildeba dizelis Zraviani vagonebiT. eleqtromatareblis 

da dizelmatareblis SemadgenlobaSi, garda Zraviani vagonebisa, ganTavsdebian 

misabmeli vagonebic. 

gamwevi moZravi Semadgenlobis moqmedebaSi mosayvanad saWiroa Tavdapirvelad 

miRebul iqnes romelime saxis energia, romelic SemdgomSi gardaiqmneba matareblis 

moZraobis meqanikur energiad, e.i. mbrunavi momentis gadacema gamwevi moZravi 

Semadgenlobis wyvilTvlebze unda ganxorcieldes sxvadasxva meTodebiT. wevis 

saxeobis Sesabamisad arsebobs avtonomiuri (TviTmavali) lokomotivi, romelsac 

TviTon gaaCniaT gadaadgilebisaTvis saWiro sakuTari energetikuli wyaro da 

araavtonomiuri (araTviTmavali) lokomotivi, romelsac ar gaaCnia gadaadgilebisaTvis 

saWiro sakuTari energetikuli wyaro da damokidebulia garegani energiis wyaroze. 

samsaxuris saxeobis mixedviT ki lokomotivi arsebobs - satvirTo, samgzavro, 

universaluri, samanevro da samrewvelo daniSnulebis. satvirTo lokomotivs 

moeTxoveba ganaviTaros didi wevis Zalva, rac saSualebas iZleva gadaadgildes 

didi masis mqone matarebeli SedarebiT naklebi siCqariT. xolo samgzavro 

lokomotivs ki moeTxoveba naklebi masis mqone matareblis gadaadgileba SedarebiT 

maRali siCqariT. universalur lokomotivs miekuTvneba satvirTo-samgzavro da 

samanevro lokomotivi. lokomotivs, romelic muSaobs satvirTo da samgzavro 

daniSnulebiT ewodeba samatareblo anu magistraluri lokomotivi. xolo 

lokomotivs, romelic asrulebs samanevro samuSaos sadgurSi ewodeba samanevro 
lokomotivi. 

lokomotivs moeTxoveba Semdegi pirobebi: dauSvebelia mgzavrTa gadayvana 

uSualod lokomotiviT, memanqanis kabinaSi unda imyofebodes mxolod memanqane da 

misi TanaSemwe. gansxvavebiT lokomotivisgan - eleqtroseqciis da dizelmatareblis 

motoriani vagonis saSualebiT dasaSvebia mgzavrTa gadayvana Cveulebrivad, iseve 

rogorc misabmeli vagoniT. 

wevis saxeobis mixedviT lokomotivs moeTxoveba sxvadasxva odenobiT 

aucileblad hqondes Semdegi saekipirebo masalebi: qviSa, sawvavi, zeTi da wyali. 

 
 
 

. 
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sakontrolo kiTxvebi: 

 

1. romeli gamwevi moZravi Semadgenloba iTvleba lokomotivad? 

2. romeli vagonebisagan formirdeba eleqtromatarebeli da dizelmatarebeli? 

3. rogori lokomotivia avtonomiuri (TviTmavali) da araavtonomiuri (araTviTmavali)? 

4. ramdeni saxis lokomotivi arsebobs samsaxuris saxeobebis mixedviT? 

5. rogor rkinigzaze moZraoben eleqtromatareblebi? 

6. rogor rkinigzaze moZraoben dizelmatareblebi? 

7. dasaSvebia Tu ara lokomotivis memanqanis kabiniT mgzavrTa gadayvana? 

8. dasaSvebia Tu ara eleqtromatareblis da dizelmatareblis Zraviani vagoniT mgzavrTa 

gadayvana? 

9. ra saekipirebo masalebi esaWiroeba lokomotivs? 

 

2. orTqlmavali 
 

gasuli saukunis 50-ian wlebis Sua ricxvebamde msoflios mraval qveyanaSi 

orTqlmavali kvlavac rCeboda, rogorc matarebelTa wevis erT-erTi saSualeba. 

orTqlmavalSi Zalovan danadgarad gamoyenebulia orTqlis qvabi da orTqlis 

manqana. orTqlmavlis sacecxlurSi myari (qvanaxSiris) an Txevadi (navTi, mazuTi) 

sawvavis wvisas sasmeli wyali qvabSi gardaiqmneba orTqlad, romelic gadaecema 

orTqlis manqanas, sadac warmoebs orTqlis Tburi energiis gardaqmna moZraobis 

meqanikur energiad. mbrunavi momentis gadacema orTqlis manqanidan orTqlmavlis 

moZrav wyvilTvlebze xdeba mrudmxara-barbaca meqanizmis saSualebiT. 

wylis, sawvavis da zeTis maragi, romelic aucilebelia orTqlmavlis 

gadaadgilebisaTvis, inaxeba orTqlmavlis specialur misabmelSi, romelsac 

tenderi ewodeba. orTqlmavlis qvabis sacecxlurSi myari sawvavi (qvanaxSiri) 

miewodeba meqanikuri naxSirmimwodiT an xeliT, xolo Txevadi sawvavi (mazuTi) 

sacecxlurs miewodeba specialuri mfrqvevanebiT. 

orTqlmavlis ZiriTad kvanZebs miekuTvnebian: orTqlis qvabi, orTqlis 

manqana da ekipaJuri nawili, romelic daniSnulia - orTqlis qvabis, orTqlis 

manqanis, orTqlmavlis savali nawilebis, damrtymel-sawevi da samuxruWe 

mowyobilobebis mosaTavseblad. orTqlmavlis ekipaJis ZiriTad safuZvels 

warmoadgens misi CarCo, romelzec eyrdnoba da magrdeba orTqlmavlis yvela 

mowyobiloba. orTqlmavlis saval nawilebs miekuTvnebian resoruli Camokidebani, 

wyvilTvlebi, buqsebi da sxva kvanZebi, romlebic gaerTianebulni arian erT 

saerTo kvanZSi da mas ewodeba urika. wyvilTvlis RerZze Cawnexilia ori 

artaxiani Tvali. orTqlmavlis mamoZravebeli wyvilTvlebi erTmaneTTan 

dakavSirebulni arian gadasabmeli rvilebiT (barbacebiT), xolo erT-erTi maTgani 

_ wamyvani wyvilTvala dakavSirebulia orTqlis manqanasTan. 

orTqlmavlis muSaobis principi (nax. 1) mdgomareobs SemdegSi: qvabis 

nawilSi, romelsac ewodeba sacecxluri (1), iwvis sawvavi, romelic sakuTar 

siTbos gadascems wyliT savse qvabs. wyali gardaiqmneba orTqlad, Semdeg orTqli 

Sreba da miewodeba orTqlis manqanis cilindrs (3). cilindrSi orTqli asrulebs 

meqanikur muSaobas gafarToebas da gadaadgilebs dguSs (2), romelic brunvaSi 

moiyvans mrudmxara-barbaca meqanizmiT masTan mierTebul  moZrav wyvilTvlebs (4). 
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nax. 1. orTqlmavlis sqema. 

wevis yvelaze udidesi Zala, romelic ganviTardeba orTqlmavlis mier 

damokidebulia Tvlebis relsebTan CaWidebis Zalaze. rac ufro metia moZravi anu 

relsebTan CaWidebaSi myofi wyvilTvlebis raodenoba (mniSvnelovania masis 

sidide, romelic modis TiToeul maTganze), miT ufro meti iqneba wevis Zalis 

sidide. qvabisa da orTqlis manqanis zomebTan erTad CaWidebis masa yvelaze 

mniSvnelovani sididea Semadgenlobis im masis gansazRvrisaTvis, romelic 

SeiZleba ataros orTqlmavalma. orTqlis manqana moixmars imden orTqls, 

ramdensac mas gamoimuSavebs qvabi. maSasadame orTqlmavlis wevis Zalva SeiZleba 

SeizRudos sami saxiT: CaWidebis Zalis, orTqlis qvabisa da orTqlis manqanis 

mixedviT. 

orTqlmavals, mamoZravebel wyvilTvlebTan erTad, aqvs morbedi  (romlebic 

ganlagebulia moZravi wyvilTvlebis win) da damWeri (sayrdeni) wyvilTvlebi. 

magaliTad, orTqlmavlis RerZuli maxasiaTebeli 2-4-2 miuTiTebs, rom orTqlmavals 

aqvs ori morbedi, oTxi mamoZravebeli da ori damWeri wyvilTvala. RerZuli 

maxasiaTebeli 0-5-0 aRniSnavs, rom orTqlmavals aqvs mxolod 5 mamoZravebeli 

relsebTan CaWidebis mqone wyvilTvala. orTqlmavali daniSnulebis mixedviT arsebobs 

samgzavro, satvirTo da samanevro. satvirTo orTqlmavlisaTvis damaxasiaTebelia 

mamoZravebeli wyvilTvlebis meti raodenoba, vinaidan maTi gazrdiT izrdeba wevis 

Zalva da Cveulebrivad maTSi ganTavsdeba xuTi mamoZravebeli wyvilTvala. samgzavro 

orTqlmavlebisaTvis damaxasiaTebelia mamoZravebeli wyvilTvlebis Tvlebis didi 

diametri, amasTanave, maTTvis aucilebelia morbedi wyvilTvlebi imisaTvis, rom maRal 

siCqareebze ufro mdovred gaiaron gzis mrudi ubnebi da ar Seqmnan zedmetad didi 

gverdiTi dawolis Zala relsebze. 

qvabi awarmoebs orTqls, romelic gamoiyeneba orTqlmavlis gadaadgilebisaTvis. 

qvabi Sedgeba sami nawilisagan (nax. 2): ukana – sacecxluriani nawili “g”, 

romelSic xdeba sawvavis wva da siTbos gadacema cecxlidan wyalze; Sua – 

cilindruli nawili “b”, romelSic warmoebs airebis wviT miRebuli siTbos 

gadacema wyalze da wina nawili  sakvamle yuTiT “a”, romelic axorcielebs wevas. 

qvabis wina nawili, aseve, daniSnulia sacecxluridan da cilindruli nawilidan 

airebis gasawovad da gasadevnad atmosferoSi. qvabis yvela nawili mWidrod aris 

SeerTebuli urTierTSoris SeduRebiT. garemomcvel garemoSi siTbos danakargebis 

Sesamcireblad sacecxluris garsacmi ifareba specialuri Termosaizolacio 
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masaliT. airebis temperatura wevis yuTSi aRwevs 1000-1400 C0 , xolo gamosasvlelze 300-

400 C0 . qvabSi wylis temperatura Sesabamisad bolo modelis orTqlmavlebisaTvis 

Cveulebrivi wnevis dros - 1500 kpa temperatura aRwevs 220 C0 -s. 

 

nax. 2. orTqlmavlis qvabi. 

orTqlis manqanas aqvs Semdegi mowyobilobebi (nax. 3) - orTqlmavlis 

CarCoze mimagrebulia cilindri (1), TiToeuli cilindris SigniT ganlagebulia 

dguSi (2), romelsac aqvs SesaZlebloba gadaadgildes RerZis gaswvriv. dguSi 

yofs cilindrs or muSa Rrud: wina “a”da ukana “b”. orTqlmavlis qvabidan 

gamoSvebuli orTqli monacvleobiT xvdeba orTqlis manqanis cilindris wina da 

ukana siRrueebSi, awveba dguSs xan erTi da xan meore mxridan da aiZulebs mas 

gadaadgilos erTi ukiduresi mdgomareobidan meoremde an piriqiT. dguSis 

gadaadgileba orTqlis wnevis zemoqmedebiT uSualod WokiT (3) gadaecema cocias 

(4), romelic Tavis mxriv gadaadgildeba paralelebiT (5). cocias winsvliT-

ukusvliTi moZraoba, mrudmxara-barbaca meqanizmis daxmarebiT, gardaiqmneba 

orTqlmavlis mamoZravebeli wyvilTvlebis brunviT moZraobad. mrudmxara-barbaca 

meqanizmi Sedgeba barbacasagan (6), romelic saxsrulad aris SeerTebuli 

cociasTan (4) da mrudmxarasTan (7), romelic Camosxmulia Tvlis centrTan (8) 

erTad. dguSis svla, anu manZili, romelsac gadis dguSi erTi ukiduresi 

mdgomareobidan meoremde KK  , tolia mrudmxaras OK  ormagi sigrZisa. dguSis 

ukiduresi mdgomareoba cilindrSi, romelSic dguSi elviseburad (uecrad) 

Cerdeba da icvlis Tavisi moZraobis mimarTulebas uwodeben mkvdar wertils.  

 

nax. 3. orTqlis manqanis cilindris da masTan dakavSirebuli mrudmxara-barbaca 
meqnizmis moqmedebis principialuri sqema. 
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orTqlmavali warmoadgens martiv da saimedo lokomotivs, romelic 

upretenzioa sawvavis SerCevaSi. remontisaTvis ar moiTxovs rTul mowyobilobebs. 

Tumca, orTqlis manqanas aqvs dabali margi qmedebis koeficienti (mqk) da misi 

muSaoba xasiaTdeba garemomcveli garemos intensiuri dabinZurebiT. garda amisa, 

orTqlmavlis SezRudva simZlavreSi ar iZleva saSualebas Seqmniliyo 

lokomotivi, romelic SeZlebda mzardi tvirTnakadis gamklavebas. rkinigzaze 

Tbo- da eleqtruli wevebis SemoRebam saSualeba Seqmna, umokles droSi, 25,1   

jer amaRlebuliyo rkinigzebis gamtar- da gamzidunarianoba. 

orTqlmavlis erT-erT ZiriTad naklad iTvleba misi dabali mqk, romelic 

Seadgens 75 %-s. 

evropis, amerikis da yofili sabWoTa kavSiris rkinigzebze moZraobdnen 

sxvadasxva tipis orTqlmavlebi, maT Soris: “pasifiki”, “mikado”, “dekapodi”, 

“garata”, “teqsa”, “alko”, “maleta”, “maunteni”, “СО”, “ФД”,” ИС”, “Л”, “П-36”, “О”  “T” 

da mravali sxva.  

miuxedavad imisa, rom Tanamedrove msoflioSi orTqlmavlis, rogorc sarkinigzo 

transportze matarebelTa wevisaTvis gamoyenebuli pirveli satransporto saSualebebis  

mSenebloba praqtikulad Sewyvetilia, dResac konservaciaSi imyofeba mravali tipis 

orTqlmavlis aramarto unikaluri eqsponatebi, aramed iseTebic, romlebic 

SesaZlebelia gamoyenebul iqnes saWiroebis SemTxvevaSi eqspluataciaSi.  

vinaidan, orTqlmavals gaaCnia gadaadgilebisaTvis saWiro sakuTari 

energetikuli wyaro, orTqlis qvabisa da orTqlis manqanis saxiT, igi miekuTvneba 

avtonomiur (TviTmaval) lokomotivs.  

msoflioSi gavrcelebuli zogierTi tipis orTqlmavali warmodgenilia 

Semdegi saxiT (nax. 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15): 

nax. 4. evropis rkinigzebze moZravi kurieruli orTqlmavali  “pasifiki”, tipi 2_3_1 
martivi or an oTxcilindriani manqaniT. 

 

 

nax. 5. evropis rkinigzebze moZravi samgzavro orTqlmavali “mikado”, tipi 1_4_1 martivi 
cilindruli manqaniT. 
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nax. 6. evropis rkinigzebze moZravi (1916-1918) satvirTo orTqlmavali, “dekapodi”,  
tipi 1_6_0. 

 
 

nax. 7. rusuli warmoebis mZlavri satvirTo orTqlmavali “T
A
”, tipi 1-5-2. 

 

 
nax. 8. rusuli warmoebis mZlavri satvirTo orTqlmavali “T

<
”, tipi 1-5-1. 

 

LLLLLLL  

nax. 9. rusuli warmoebis orTqlmavali “ФД”, tipi 1_5_1. 



61 

 

 

nax. 10. evropisa da amerikis rkinigzebze moZravi SeerTebuli konstruqciis satvirTo 
orTqlmavali “garata”, tipi 1_3_0 0_3_1 martivi oTxcilindriani ZraviT. 

 

 

nax. 11. amerikis rkinigzebze moZravi kurieruli orTqlmavali, tipi 2_3_2 martivi 
orcilindriani manqaniT. 

 

nax. 12. amerikis rkinigzaze moZravi satvirTo orTqlmavali “teqsa”, tipi 1_5_2 
martivi orcilindriani 

manqaniT.

 
nax. 13. amerikuli warmoebis qarxana “alko”-s warmoebis samgzavro da daCqarebuli 
satvirTo gadazidvebis orTqlmavali, tipi 2_6_1 martivi samcilindriani manqaniT. 
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nax. 14. amerikis rkinigzebze moZravi 
msoflioSi erT-erTi yvelaze mZlavri orTqlmavali (5000 cx.Z.) “maleta”-s sistemis 

satvirTo orTqlmavali tipi 1_4_4_4_1 eqvscilindriani manqaniT. 
 

 

 

nax. 15. sabWouri warmoebis yvelaze mZlavri samgzavro orTqlmavali “ИС”, tipi 
1_4_2. 

 

sakontrolo kiTxvebi: 

 

1. Lsawvavis ra saxeobebi SeiZleba iqnes gamoyenebuli orTqlmavalSi? 

2. Lrogor xdeba mbrunavi momentis gadacema orTqlmavlis wyvilTvlebze? 

3. Lsad inaxeba orTqlmavlisaTvis saWiro sawvavis maragi? 

4. Lrogor miiReba Tburi energia orTqlmavalSi? 

5.  orTqlmavlis Lra tipebia cnobili msoflioSi? 

6.  rogor iSifreba orTqlmavlis RerZuli maxasiaTebeli (1-5-2)? 

7.  avtonomiurobis TvalsazrisiT rogori lokomotivia orTqlmavali? 

 
3. Tbomavali 

 
Tbomavali warmoadgens lokomotivs, romelsac pirvelad energetikul 

wyarod aqvs Sigawvis Tburi Zravi dizelis Zravis saxiT, sadac dizelis sawvavis 

wvis Sedegad miRebuli Tburi energia gardaiqmneba moZraobis meqanikur energiad. 

mbrunavi momentis gadacema Tbomavlis moZrav wyvilTvlebze dizelis Zravis 

lilvidan SesaZlebelia ganxorcielebul iqnes eleqtruli, hidravlikuri, hidromeqanikuri 

an meqanikuri gadacemis saSualebiT. Tbomavali miekuTvneba avtonomiur lokomotivs, 
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radganac gadaadgilebisaTvis saWiro energia gamomuSavdeba TviT lokomotivze. 

Tbomavlis mqk. 30-31%-ia. 
Tbomavali Sedgeba Semdegi ZiriTadi kvanZebisagan (nax. 16): marTvis pulti-1, 

pirveladi Zravi (dizeli)-2, wevis generatori-3, macivari-4, ekipaJuri nawili-5, 

wevis eleqtroZravebi-6. 

 
nax. 16. Tbomavlis sqema. 

Tbomavlebze gamoiyeneba ortaqtiani (2Д100, 10Д100, 11Д45, 14Д40) ukompresoro 

Sigawvis Zravebi, Tumca arseboben Tbomavlebi oTxtaqtiani ZravebiTac (5Д49, ПДГ-

1М, 2Д70, 2А-5Д49, М756). Zravis simZlavre proporciulia cilindrebSi sawvavis wvis 

raodenobisa, Tumca rac didia sawvavis xarji, ufro meti haeri unda miewodos 

mas. amasTan dakavSirebiT, Tanamedrove Tbomavlebis ZravebSi haeri cilindrebSi 

iWirxneba 135240 kpa wneviT, rac arsebiTad zrdis Zravis simZlavres. 

cilindrebSi axali haeris miwodebis am meTods Caberva ewodeba. 
Tbomavalze gadacemis yvelaze gavrcelebul saxes warmoadgens eleqtruli 

gadacema. eqspluataciaSi igi saimedoa da uzrunvelyofs maRal mqk-s, did 

SekeTebaTaSoris garbenebs, dizelis simZlavris srul gamoyenebas moZraobis 

siCqaris farTo diapazonSi. eleqtruli gadacemis dros (nax. 17) dizelis muxla 

lilvi abrunebs wevis generatoris (1) lilvs. generatori gamoimuSavebs 

eleqtrul energias, romelic moqmedebaSi moiyvans wevis eleqtroZravebs (4), 

romlebic ganlagebulia wyvilTvlebze (7). gamanawilebeli reduqtoris (2) 

saSualebiT brunvas dizelidan miiRebs amgznebi (3), romelic emsaxureba wevis 

generatoris agznebis gragnilebis kvebas.  

 

nax. 17. Tbomavlis eleqtruli gadacemis sqema: 
1-wevis generatori; 2-gamanawilebeli reduqtori; 3-amgznebi; 4-wevis eleqtroZravi; 

5-wamyvani kbilana; 6-mimyoli kbilana; 7-Tvali. 
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eleqtruli gadacemis yvelaze metad gavrcelebul saxes warmoadgens 

gadacema mudmivi an mudmiv-cvladi deniT. pirvel SemTxvevaSi dizelis muxla 

lilvi abrunebs wevis generatoris Ruzas da meqnikur energias gardaqmnis 

eleqtrul energiad, xolo generatori gamoimuSavebs mudmiv dens, romelic 

moxvdeba wevis eleqtroZravebze. eleqtroZravebis Ruzebis brunva wevis 

reduqtorebis saSualebiT gadaecema moZrav wyvilTvlebs. am dros eleqtruli 

energia, romelic miiReba wevis generatoridan kvlav gardaiqmneba meqanikur 

energiad. 

mudmiv-cvladi deniT gadacemisas gamoiyeneba cvladi denis sinqronuli 

wevis generatori da mudmivi denis wevis eleqtroZravebi. wevis sinqronuli 

generatoris mier gamomuSavebuli cvladi deni gaivlis  gammarTvels, romelsac 

aqvs siliciumiani naxevargamtaruli ventilebi. 

dizelis gaSveba mudmivi denis gadacemis mqone Tbomavalze warmoebs 

saakumulatoro batareebis saSualebiT. dizelis gaSvebisas mudmivi denis 

generatori muSaobs eleqtroZravis reJimSi, moixmars eleqtrul energias 

batareebidan da moqmedebaSi mohyavs muxla lilvi. mudmiv-cvalebadi denis 

gadacemis mqone Tbomavalze, dizelis gasaSvebad, ganlagebulia starter-

generatori.  

Tbomavlis marTvisaTvis memanqanis marTvis pultze ganlagebulia kontroliori, 

romelic warmoadgens marTvis aparats, emsaxureba marTvis eleqtruli wredebis 

CarTvas da dizelis muxla lilvis brunvis sixSiris regulirebas. am miznisaTvis 

kontroliors aqvs mTavari saxeluri 15 muSa mdgomareobiT, romelTagan TiToeuls 

Seesabameba dizel-generatoris muxla lilvis gansazRvruli brunvis sixSire. garda 

ZiriTadi saxelurisa kontroliors aqvs reversuli saxeluri ori muSa mdgomareobiT 

“win” da “ukan”. am saxeluris saSualebiT memanqane cvlis denis mimarTulebas wevis 

eleqtroZravebis agznebis gragnilebSi, rasac Sesabamisad mohyveba Tbomavlis 

mimarTulebis Secvla. eleqtruli gadacemis naklad iTvleba feradi metalis 

mniSvnelovani xarji. 

Tbomavlis meqanikuri gadacema saavtomobilo meqanikuri gadacemis analogiuria. 

igi Sedgeba kbilanuri gadacemis mqone siCqareTa kolofisagan, reversuli 

mowyobilobisagan da gadabmis qurosagan. meqanikuri gadacema martivia mowyobilobis 

mixedviT da aqvs maRali mqk. Tumca, siCqareTa gadarTvis dros swrafad ecema, Semdeg 
izrdeba wevis Zala, rac iwvevs moZravi Semadgenlobis Zlier biZgebs. amitom, meqanikuri 

gadacema gamoiyeneba mxolod ZravamavalSi, avtomotrisaSi da dizel-matarebelSi, 

romelTac aqvT SedarebiT mcire simZlavre.  

hidravlikuri gadacema eleqtrulTan SedarebiT iafi da martivia. am saxis 

gadacemis ZiriTad elementebad iTvlebian hidrotransformatori da hidroquro. 

hidroquro, Tavis mxriv, warmoadgens centridanuli tumbos Serwymas hidroturbinasTan. 

hidrotransformatori muSaobs analogiurad, rogorc hidroquro, oRond mas 

SeuZlia cvalos mbrunavi momenti gamosasvlel lilvze. 

hidrogadacema (nax. 18) muSaobs Semdegnairad: centridanuli turbos lilvi 

(2) SeerTebulia wamyvani Zravis lilvTan (1). Zravis muSaobisas tumbo Seiwovs 

siTxes miliT (10) kameridan (9) da miawodebs mas mimmarTveli aparatis gavliT 

miliT (3) turbinas (4), romlis lilvi (5) dakavSirebulia amZrav meqanizmTan, 

siTxe turbinidan miliT (6) moxvdeba kameraSi (7), romelic SeerTebulia Semwov 

kamerasTan (9) miliT (8). kameridan (9) siTxe kvlav Seiwoveba centridanuli 

tumboTi da imeorebs zemoT aRweril gzas. hidroquroSi an hidrotransformatorSi 

tumbos Tvali brunvaSi modis dizelis lilvis meSveobiT, xolo turbinis Tvali 
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brunvaSi modis muSa siTxis nakadis energiis xarjze, romelic iWirxneba muSa 

TvliT. 

 

nax. 18. Tbomavlis hidrogadacemis elementaruli sqema: 
1-wamyvani Zravis lilvi, 2-centridanuli tumbos lilvi, 3, 6, 8, 10-SemaerTebeli milebi,  
4-turbina, 5-turbinis lilvi, 7-turbinidan Camonadeni siTxis Semkrebi kamera, 9-Semwovi 

kamera. 
 

hidroquroSi an hidrotransformatorSi ganlagebulia centridanuli tumbo, 

satumbi Tvlis da hidroturbina saturbine Tvlis saxiT. orive aRniSnuli aparati 

imyofeba erT saerTo garsacmSi. 

hidrogadacemis erT-erT saxed iTvleba hidromeqanikuri gadacema. hidromeqanikuri 

gadacemebi SeiZleba iyos erTnakadiani da ornakadiani. erTnakadiani gadacemis dros 

dizelis simZlavre mcire siCqarisas gadaecema Tbomavlis wyvilTvlebs hidrotransformatoriT, 

xolo didi siCqaris dros meqanikuri gziT, kbilana gadacemis meSveobiT, am SemTxvevaSi 

hidrotransformatori dablokilia. hidromeqanikuri gadacemis ornakadian sistemas aqvs 

planetaruli meqanizmi, romelic dizelis simZlavris nawils gadascems wyvilTvlebs 

hidrotransformatoridan, xolo meore nawils _ kbilana gadacemiT. magaliTad ТГМ3 

Tbomavalze gamoyenebulia hidromeqanikuri ornakadiani gadacema, romelSic simZlavris 

nakadebi jamdeba planetaruli gadacemiT. 

hidrogadacemebs SeiZleba hqondeT erTi, ori an sami cirkulaciis wre. 

cirkulaciis erTi wris dros gadacema aRWurvilia erTi hidrotransformatoriT 

(iSviaTad erTi hidroquroTi), romelic ganlagebulia gadacemaTa kolofis 

Semaval lilvze. siCqaris erTi safexuris meoreze gadarTva warmoebs friqciuli 

an muSta quroebis daxmarebiT. hidromeqanikuri gadacema gamoyenebulia ТГМ3 

Tbomavalze, ТГК Zravamavlebze da Д1 dizel-matarebelze ori an sami cirkulaciuri 

wreebis dros, romelsac mravalcirkulaciuri gadacema ewodeba. hidrogadacemaSi 

gamoyenebulia ori an sami hidroaparati. magaliTad ТГ102Л  Tbomavalze gamoyenebulia 

ori, xolo ТГ102К, ТГП 150, ТГП 1-sami hidroaparati. 

dizelidan wyvilTvlebze simZlavris gadacemis procesSi monawileobs mxolod 

erTi hidroaparati. am dros gamoirTveba wina safexuris gadacemis hidroaparati. 

hidroaparatebis CarTva da gamorTva warmoebs avtomaturad, hidroaparatebis siTxiT 

Sevsebis gziT an dacliT. gamoyenebulia erTimpulsiani da orimpulsiani avtomaturi 

gadarTvis sistema. erTimpulsiani sistemis gadarTva warmoebs Tbomavlis moZraobis 

dadgenili siCqaris miRwevisas, xolo orimpulsiani sistemiT gadarTvis dros, garda 

Tbomavlis siCqarisa, gaiTvaliswineba, aseve, dizelis muxla lilvis brunTa ricxvic. 

Tbomavlis ekipaJuri nawili (urika) Sedgeba Semdegi kvanZebisagan: CarCo, 

wyvilTvlebi buqsebiT resoruli Camokideba da samuxruWe mowyobilobani. 
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Tbomavlebis umravlesobaSi Zaris mTavari CarCo eyrdnoba or samRerZian 

urikas, gverdiTi sayrdenebiT. mTavari CarCos Sua nawilSi ganlagebulia misi 

mTavari energetikuli wyaro dizel-generatoruli danadgari. 

mTavar CarCoze, romelic warmoadgens xist da mtkice SeduRebul 

konstruqcias, ganlagdebian: Zara memanqanis kabiniT, Tbomavlis Zalovani da 

damxmare mowyobilobebi. urika (nax. 19) Sedgeba CarCosagan, sayrdenebisagan, 

buqsebisagan, wyvilTvlebisagan, resoruli Camokidebebisagan da samuxruWe 

mowyobilobebisagan. 

 

nax. 19. 2ТЭ10В Tbomavlis urika: 
1-sabuqse kvanZi, 2-Tvlis centri, 3-artaxi, 4-Camokideba, 5-zambaraTa kompleqti, 6-weva, 
7-brjeni, 8-samuxruWe berketuli gadacema, 9-sabuqse sadave, 10-wevis eleqtroZravebis 

Camokidebis brjenebi. 
 

Tbomavlis damxmare mowyobilobebs miekuTvneba sawvavis sistema, SezeTvis 

sistema, gacivebis sistema da sxv. satvirTo 2ТЭ10В Tbomavalze mowyobilobaTa 

ganlagebis sqema warmodgenilia nax. 20-ze. 

magaliTisaTvis 2ТЭ10Л  Tbomavlis dizelis wvis sistemaSi (nax. 21) 

gaerTiandebian - sawvavis avzi, sawvavsaqaCi agregatebi, uxeSi da sufTad gawmendis 

filtrebi, koleqtorebis da milsadenebis sistemebi. 

 

nax. 20. mowyobilobaTa ganlageba 2ТЭ10В Tbomavlze: 
1-marTvis pulti; 2-xelis muxruWi; 3-Zaris ventilatori; 4-wevis generatoris gasacivebeli 
ventilatorebi; 5-ventilatoris reduqtori; 6-tifoni; 7-centridanuli saWirxni; 8-Casaberi 
haeris macivari; 9-wevis generatori; 10-dizeli; 11-gamosaSvebi mili; 12-turbokompresori;     
13-xanZarsawinaaRmdego agregatebis rezervuari; 14-wylis avzi; 15-ventilatoris saqusle;     
16-ventilatoris Tvali; 17-kardanuli lilvi; 18-macivris seqciebi; 19-ventilatoris 
hidroamZravi; 20-wevis eleqtroZravi; 21-CarCo; 22-urikebi; 23-sawvavis avzi; 24-deSifratoris 
yuTi. 
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nax. 21. 2ТЭ10Л  Tbomavlis dizelis wvis sistemis sqema: 
1-sawvavis avzi; 2-saWirxni mili; 3-sawvavsaqaCi agregati; 4-sawvavis uxeSad gawmendis 
filtri;  5-sawvavis sufTad gawmendis filtri; 6, 7-manometrebi; 8-sawvavgamaxurebeli. 
 

Tbomavlis erTi seqciis dizelis sawvavis maragi Seadgens 6300 l-s, romelic 

sakmarisia 1000-1200 km-is gasavlelad. 

dizelis SezeTvis sistema (nax. 22) cirkulaciuria da moqmedebs wneviT, 

romelsac qmnis tumbo (4), zeTi dizelis qvedidan (5) miemarTeba macivarSi (13), 

sadac misi temperatura ecema 1520 C0 -mde. gacivebuli zeTi gaivlis xvrelur 

filtrs (10) da moxvdeba dizelis zeTgamanawilebel koleqtorze 7 da Semdgom 

muxla lilvis sakisrebze da sxva detalebze. 

 

nax. 22. 2ТЭ10Л  Tbomavlis dizelis SezeTvis sistemis sqema: 
1-zeTgamacxelebeli; 2-centrifuga; 3-centrifugas tumbo; 4-zeTgamacxelebelSi zeTis 
amosaqaCi tumbo; 5-dizelis qvedi; 6-dizelis gaSvebis win saWiro zeTis amosaqaCi tumbo;  
7-zeTgamanawilebeli koleqtori; 8-mTavari sacirkulacio tumbo; 9-cxeli zeTis 
milsadeni; 10-zeTis uxeSad gawmendis filtri; 11-zeTis sufTad gawmendis filtri;  
12-gacivebuli zeTis milsadeni; 13-macivari.  
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Tbomavlis gacivebis sistema emsaxureba - dizelidan siTbos arTmevas, 

zeTis temperaturis Semcirebas wyalzeTian siTbomimomcvlelebSi, agreTve, 

sawvavis zeTis da memanqanis kabinaSi misawodebeli haeris gaTbobas. 

dizelis gaxurebuli nawilebidan macivarSi, romelSic aris wyali da zeTi, 

warmoebs sawvavis wvisas warmoSobili mTeli siTbos raodenobis 25-30%-mde 

arTmeva. saTbomavle macivrebi SeiZleba iyos sahaero-radiatoruli da Sereuli 

wyalzeTiani siTbomimocvlis gamoyenebiT. 

sahaero-radiatorul sistemaSi wyali da zeTi civdeba sahaero 

radiatorebis (3) da (4) seqciebSi (nax. 23a). Sereuli tipis macivrebSi ki wyali 

civdeba sahaero radiatorebis (5) da (6) seqciebSi, xolo zeTi milisebur wylis 

siTbomimomcvlelSi (3) (nax. 23b). upiratesoba eniWeba Sereul sistemas. 

 

nax. 23. Tbomavlebis macivrebis sqema: 
a-wylis da zeTis gacivebis sahaero-radiatoruli sistema: 1-cxeli zeTi; 2-zeTis tumbo;  
3-zeTis seqciebi; 4-wylis seqciebi; 5-wylis tumbo; 6-zeTsarigebeli koleqtori; 7-
gacivebuli wylis koleqtori; 8-cxeli wylis koleqtori; 9-ventilatori. b-gacivebis 
sistema wyalzeTiani siTbomimomcvleliT:L1-cxeli zeTi; 2-zeTis tumbo; 3-siTbomimomcvleli; 4-
siTbomimomcvlelis wylis tumbo; 5-siTbomimomcvlelis wylis gasacivebeli seqciebi; 6-
dizelis wylis gasacivebeli seqciebi; 7-wylis tumbo; 8-zeTsarigebeli koleqtori; 9-
gacivebuli wylis koleqtori; 10-cxeli wylis koleqtori. 

 

Tbomavlis damxmare eleqtrul mowyobilobebs, aseve, miekuTvnebian: ormanqaniani 

agregati, saakumulatoro batarea, kontaqtorebi, rele, regulatorebi, kontroliori, 

reversori da sxva mowyobilobani. 

Tbomavals aqvT seriebi asoebis da cifrebis saxiT, romelic iSifreba 

Semdegnairad: Т- Tbomavali; Э- eleqtruli gadacemiT; Г- hidravlikuri gadacemiT; 

П- samgzavro; М- samanevro. seriaSi Semavali cifrebi, romlebic iwerebian asoebis 

Semdeg miuTiTeben Tbomavlis serias da qarxana-damamzadebels, magaliTad: #1-dan 

49-is CaTvliT eniWeba xarkovis TbomavalmSenebel qarxanas, #50-dan 99-is CaTvliT 

kalomenis qarxanas, #100-dan zeviT luganskis qarxanas. cifri asoebis win 

aRniSnavs seqciebis raodenobas TbomavalSi. magaliTad: 2ТЭ116, ТЭП 70; ТЭМ 2; ТГМ 

11. Tu Tbomavals П an М aRniSvna ar erTvis, maSin igi satvirTo Tbomavalia, 

kerZod Tbomavali ТЭ 3 niSnavs, rom Tbomavali aris eleqtruli gadacemiT da 

satvirTo. saqarTvelos rkinigzaze moZraobs eleqtruli gadacemis mqone Cexuri 

warmoebis samanevro Tbomavali ЧМЭ 3. 

samgzavro Tbomavali ТЭП 75  da samanevro Tbomavali ТЭМ 7 naCvenebia 24-e 

naxzze.. 

ruseTis warmoebis Tbomavlebis ZiriTadi teqnikuri parametrebi mocemuliaLqvemoT 

moyvanil cxrilSi 1.    
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nax. 24. samgzavro Tbomavali ТЭП 75(a)  da samanevro Tbomavali ТЭМ7(b).  
 

me-20-e saukunis 80-ian wlebSi Seiqmna 2ТЭ10Г orseqciani airTbomavali 

(gazoTbomavali), 2ТЭ10 da 2ТЭ116 Tbomavlebis bazebze. Sesabamisad 2Д100 Zravis 

bazaze Seiqmna airdizelis Zravi 11ГД100. dizelis, airdizelis da airis 

saTbomavlo Zravebis maketuri da sacdeli nimuSebis Sedegad miRebuli  ZiriTadi 

teqnikuri monacemebi mocemulia cxrilSi 2. CineTis rkinigzebze moZravi mudmivi 

denis Tbomavlebis ZiriTadi teqnikuri monacemebi mocemulia cxrilSi 3. CineTis 

rkinigzebze moZravi samanevro Tbomavlebis ZiriTadi teqnikuri monacemebi 

mocemulia cxrilSi 4. CineTis rkinigzebze moZravi asinqronuli Zravebis mqone 

Tbomavlebis ZiriTadi teqnikuri monacemebi mocemulia cxrilSi 5. aSS-s rkinigzebis 

Tbomavlebi wevis asinqronuli ZravebiT cxrilSi 6. aSS-s rkinigzebis Tbomavlebi 

mudmivi denis wevis eleqtroZravebiT  mocemulia  cxrilSi 7. 

 

 

a 

b 
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cxrili 1 
ruseTis warmoebis Tbomavlebis zogierTi teqnikuri monacemebi. 
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ТЭ3 satvirTo 2(30-30) 2126 100 (28) 
2 1470 

(2 1999) 
2 16969 

2ТЭ10 Л satvirTo 2(30-30) 2129 100 (28) 
2 2210 

(2 3006) 
2 16969 

2ТЭ10 В satvirTo 2(30-30) 2129 100 (28) 
2 2210 

(2 3006) 
2 16969 

ТЭП 60 samgzavro 30-30 129 160 (44) 2210 (3006) 19250 

2М62 satvirTo 2(30-30) 2120 100 (28) 
2 1470 

(2 1999) 
2 16969 

ТЭМ 2 samanevro 30-30 120 100 (28) 880 (1197) 16970 

2ТЭ116 satvirTo 2(30-30) 2138 100 (28) 
2 2210 

(2 3006) 
2 18150 

2ТЭ116Л satvirTo 2(30-30) 2138 100 (28) 
2 2210 

(2 3006) 
2 18150 

ТЭП70 samgzavro 30-30 129 160 (44) 2940 (3998) 20470 

ТЭМ7 samanevro 20+20-20+20 180 100 (28) 1470 (1999) 21500 

ТГ16 satvirTo 2(2-2) 268 85 (24) 
2 1200 

(2 1632) 
15450 

ТГ102
*
 

satvirTo-
samgzavro 

2(2-2) 282 100/120 (28/33) 
2 1470 

(2 1999) 
14730 

ТГМ3
** samanevro-

samatareblo 
2-2 68 30,6/61,6 (8,5/17) 550 (748) 12600 

 

SeniSvna: * _ mricxveli satvirTo reJimi, mniSvneli samgzavro reJimi 
    ** _ mricxveli samanevro reJimi, mniSvneli samatareblo reJimi 

 

sakontrolo kiTxvebi: 

1. avtonomiurobis TvalsazrisiT, rogori lokomotivia Tbomavali? 

2. romeli ZiriTadi kvanZebisagan Sedgeba Tbomavali? 

3. romeli markis dizelebi gamoiyeneba Tbomavalze? 

4. gadacemis ra saxeebia gamoyenebuli Tbomavalze? 

5. ras emsaxureba memanqanis kontroliori? 

6. ra ZiriTadi kvanZebisagan Sedgeba Tbomavlis hidrogadacema? 

7. romeli kvanZebisgan Sedgeba Tbomavlis ekipaJuri nawili? 

8. romeli sistemebisagan Sedgeba Tbomavlis dizelis Zravi? 

9. ras emsaxureba Tbomavlis gacivebis sistema? 

10. ras niSnavs TbomavalSi aRniSvnebi Т;  Э;   Г;   М;   П? 
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cxrili 2 
dizelis, airdizelis da airis saTbomavlo Zravebis ZiriTadi teqnikuri monacemebi. 
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cxrili 3 
CineTis rkinigzaze moZravi mudmivi denis Tbomavlebis ZiriTadi teqnikuri monacemebi. 

 

parametrebi mudmivi deni 1500 v. 

Tbomavlis 
seria 

DF4, 

DF4A, 

DF48, 

DF4C 

DF4D DF8 DF88 DF10F DF11 
DF11Z, 

DF11G 
DF12 

simZlavre 
xangrZliv 
reJimSi, 
kvt. 

2430 2940 3310 3680 2*2200 3680 7220 2437 

sawyisi 
wevis Zalva, 
kn. 

435/327 480,5/302,6 450 480 605 245 386 437 

wevis Zalva 
xangrZliv 
reJimSi, kn. 

324/243 341/214,8 318 340 430 160 250 317,7 

masa t. 138 138 138 138 240 138 276 138 

maqsimaluri 
siCqare, 
km/sT. 

100/120 100/145 100 100 160 160 170 100 

dizelis 
Zravis tipi 

16V240 

ZJB 

16V240 

ZJD 

16V280 

ZJ 

16V280 

ZJA 

12V240 

ZJD 

15V280 

ZJA 

16V280 

ZJA 

16V240 

ZJB 

 
cxrili 4 

CineTis rkinigzaze moZravi samanevro Tbomavlebis ZiriTadi teqnikuri monacemebi. 
 

parametrebi 
importuli 
Tbomavlebi 

samanevro Tbomavlebi 
4-RerZiani Tbomavlebi 

hidravlikuri 
gadacemiT 

Tbomavlis 
seria ND2 ND5 DF5 DF7 DF7B DF7C 

DF 

100 
BJ DFH3 

DF

H5 

DF

H21 

simZlavre 
xangrZliv 
reJimSi, kvt. 

1280 2940 1210 1470 1840 
1470/ 

1840 
2200 1980 1980 790 810 

sawyisi wevis 
Zalva, kn. 280 534 392 428 428 428 480 227 278 

wevis Zalva 
xangrZliv 
reJimSi, kn 

169 360 316 307 307 307 341 163 158 

masa t. 
118 138 135 135 138 

135/ 

138 
138 92 92 86 60 

maqsimaluri 
siCqare, km/sT. 120 118 80 100 100 100 100 120 120 40 60 

dizelis Zravis 
tipi 

(sulzer) 

12LDA 

268 

FDL 

16 

824 

OZJ 

12V 

240 

ZJ1 

12V 

240 

ZJ7 

12V 

240 

ZJ6 

12V 

240 

ZJID 

12V240ZJ 12V180ZJ 

firma 
damamzadebeli 

E GE D,S B  B D B S Z S 
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cxrili 5 
CineTis rkinigzebze moZravi asinqromuli Zravebis mqone Tbomavlebis ZiriTadi teqnikuri 

monacemebi. 
 

parametrebi Tbomavlebi asinqronuli wevis ZravebiT 
lokomotivis 
seria 

NJ1 DF4DJ DF8BJ HXN5 HXN3 

dizelis Zravis 
simZlavre, kvt. 
(cxZ) 

1050 2940 4000 4660 (6250) 4500 (6000) 

sawyisi wevis 
Zalva, kn. 

470 480 560 620 620 

wevis Zalva 
xangrZliv 
reJimSi, kn 

380 341 410  578 

masa t. 1380 138 150 150 150 
maqsimaluri 
siCqare, km/sT. 

80 100 120 120 120 

dizelis Zravis 
tipi 

 16V280ZJG 16V280ZJG GEVO 16 EMD H 

gardamqmnelis 
Zaluri 
xelsawyoebis 
tipebi 

GTO IGBT GTO IGBT IGBT 

eleqtruli 
damuxruWeba 

PC PC PC PC PC 
wevis Zravebis 
raodenoba, 
romlebic 
ikvebeba erTi 
gardamqmnelidan 

3 3 3 3 3 

 
cxrili 6 

aSS-s rkinigzebis Tbomavlebi wevis asinqronuli ZravebiT. 

seria 
SD60 

MAC 

SD70 

MAC 
AC4400 

SD80 

MAC 

SD90 

MAC 

SD90 

MAC

HII 

AC 

6000 

SD70 

ACE 

ES44 

AC 

simZlavre 
xangrZliv 
reJimSi, kvt. 

2835 2985 3240 3730 4413 4413 4413 
3160 

(4300) 

3234 

(4400) 

sawyisi wevis 
Zalva, kn. 

780 780 800 823 890 910 915 850 812 

wevis Zalva 
xangrZliv 
reJimSi, kn. 

610 610 645 654 610 610 738 712 738 

masa t. 177 188 180 190 188 193 190 195 196 

maqsimaluri 
siCqare, km/sT. 

113 113  128 113 113 120 112 112 

dizelis Zravis 
tipi 

16-710 

G3 

16-710 

G3A 

GE7FDL

16 

GM20-

710G3 

GM16

V265H 

GM 

265H

16 

GE7H

DL16 

710G3-

ES16 

GEVO

12 

wevis Zravebis 
raodenoba, 
romlebic 
ikvebeba erTi 
gardamqmnelidan 

3 3 1 3 3 3 1 3 1 

firma 
damamzadebeli 

EMD, 

Semens 

EMD, 

Semens 
GE 

EMD, 

Semens 
EMD, Semens GE EMD GE 
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cxrili 7 
aSS-s rkinigzebis Tbomavlebi mudmivi denis wevis eleqtroZravebiT. 

 

seria SD70M SD70m-2 Dash9-44SW ES44DC 

RerZuli  
formula 

30+30 30+30 30+30 30+30 
simZlavre 
xangrZliv 
reJimSi, kvt. 

2985 3160 3267 3267 

sawyisi wevis 
Zalva, kn. 

725 725 632 632 

wevis Zalva 
xangrZliv 
reJimSi, kn. 

500 500 470 485 

masa t. 184,6 176 181 186 

maqsimaluri 
siCqare, km/sT. 

113 113 105 113 

dizelis Zravis 
tipi 

710G3B/710G3C 16-710 G3C-T2 GE7FDL16 GEVO 12 

eleqtruli 
damuxruWeba 

PC PC PC PC 

firma 
damamzadebeli 

EMD EMD GE GE 

 

4. airturbomavali da atommavali 
 

airturbomavali (gazoturbomavali) (nax. 25) warmoadgens lokomotivs, 

romelSic Zravad pirvelad gamoyenebulia danadgari airturbinuli ZraviT. igi 

avtonomiuri lokomotivia, vinaidan uSualod TviTon gamoimuSavebs gadaadgilebisaTvis 

saWiro energias. Tburi energia, romelic miiReba airis turbinaSi, airis an 

Txevadi sawvavis wvis Sedegad, gardaiqmneba moZraobis, jer kinetikur energiad da 

Semdeg meqanikur muSaobad. 

 

 
nax. 25. Г1-01 airturbomavlis sqema: 

1-airturbinuli Zravi (atZ); 2-kompresori; 3-wvis kamera; 4-airis turbina; 5-gamanawilebeli 
reduqtori; 6-wevis generatori; 7-damxmare generatori; 8-amgznebi; 9-saaparato kamera;  
10-motorventilatori; 11-damxmare Sigawvis Zravi; 12-generatori; 13-kompresorebis sahaero 
filtrebis kasetebi; 14-macivris ventilatori; 15-zeTis radiatorebi. 
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airturbinuli Zrava (aZ) Tburi Zravaa, romelSic airi ikumSeba da xurdeba, 

Semdeg ki SekumSuli da gaxurebuli airis energia gardaiqmneba lilvis kinetikur 

energiad. aZ-ebs ganasxvaveben siTburi ciklis mixedviT (mudmivi wnevis dros 

saTbobis uwyveti wviT, xolo mudmivi moculobis pirobebSi saTbobis wyvetili 

wviT momuSave). turbina (frangulad, inglisurad _ grigali, didi siCqariT 

brunva) pirveladi Zravaa, romlis muSa organo (rotori) uwyvetad brunavs da 

miwodebuli muSa sxeulis (orTqli, airi an wyali) kinetikur energias gardaqmnis 

meqanikur muSaobad.  

aZ-is idea ekuTvnis inglisel gamomgonebel j. barbers (1791 w), xolo 

Semdgom rusma inJinerma p. kuzminskim 1892 wels, jer Seqmna aZ-is proeqti, xolo 

Semdgom 1900 wels aago TviT Zravac. amis Semdgom kvlav rusma mecnierma v. 
karavodinma 1906 wels daaproeqta da 1908 wels aago ukompresoro wyvetili wvis 4 

kameriani aZ. mimdinareobs, ra ideis srulyofisaTvis didi mecnieruli muSaoba 

slovaki mecnieris a. stodolis mier 1940 wels gamoqveynda naSromi 4000 kvt (5400 

cx.Z.) simZlavris aZ-is gamocdis Sesaxeb, ramac xeli Seuwyo turbinaTmSeneblobis 

Semdgom ganviTarebas. gansakuTrebiT didi samrewvelo gavrceleba moipova mudmivi 

wnevis pirobebSi saTbobis uwyveti wviT momuSave aZ-ebma. aseT aZ-ebSi kompresori 

Seiwovs atmosferodan haers, SekumSavs da gadava wvis kameraSi sadac mfrqvevaniT 

Seifrqveva tumbos mier miwodebuli Txevadi saTbobic. haeris nawili monawileobs 

wvaSi, xolo meore nawili ki zRudavs muSa frTebis gadametxurebas. msoflioSi 

aZ-is simZlavrem Zalian maRal niSnulebs miaRwia, xolo efeqturma mqk-m 35%-s. 

airturbinuli danadgaris upiratesoba dguSian ZravebTan SedarebiT 

mdgomareobs imaSi, rom SesaZlebelia ganxorcieldes didi agregatuli simZlavre 

- SedarebiT mcire gabarituli zomebiT da maTi sruli gawonasworebulobiT, 

winsvliTi-ukusvliTi moZraobis mqone detalebis arqoniT, sakisrebis raodenobis 

simciriT, wyliT gacivebis sistemis arqoniT, dabali xarisxis Txevad sawvavze 

muSaobis SesaZleblobiT. Tavisufali airis turbinis xelsayreli weviTi 

TvisebiT, romelic saSualebas iZleva gamoyenebul iqnes “xisti” gadacemebi 

(meqanikuri an cvladi denis eleqtruli). airturbinuli Zravis naklovanebad 

iTvleba dabali mqk, romelic mniSvnelovnad dabldeba nawilobriv datvirTvebze 

muSaobis procesSi. 

eleqtruli gadacemis mqone airturbomavlis muSaobis principialuri sqema 

warmodgenilia naxazze 26. RerZul kompresorSi 3600 kpa. wnevamde SekumSuli haeri 

moxvdeba wvis kameraSi (4) sadac iwveba Txevadi sawvavi. wvis produqtebi 7300C 

temperaturamde moxvdeba airis turbinis (5) frTebze. realizebuli simZlavre im 

simZlavris gamoklebiT, romelsac moixmars kompresori reduqtoris (2) Semdeg  

gadaecema generators (1), ris Sedegadac moqmedebaSi mova wevis eleqtroZravi (8) 

da kbilana gadacemis (7) meSveobiT mbrunavi momenti gadaecema airturbomavlis 

wamyvan wyvilTvalas. 

airturbomavalSi gamoyenebul umartivesi tipis erTlilvian danadgarSi, 

erTmaneTTan kompresoris da turbinis lilvebi xistad arian dakavSirebulni (nax. 

27a), kompresori kumSavs haers mocemul wnevamde da Wirxnis mas wvis kameraSi (4). 

amavdroulad am kameraSi tumboTi (3) mfrqvevanas meSveobiT Seifrqveva sawvavi. 

airturbomavalSi gamoiyeneba wvis seqciuri kamerebi, rodesac sawvavi iwvis 

ramdenime, paralelurad CarTul kamerebSi. sawvavis wva warmoebs haeris nakadSi, 

praqtikulad mudmiv wnevaze. kompresori miawodebs SekumSul haers mets, vidre 

saWiroa sawvavis dawvisaTvis. haeris Warbi raodenoba gamoiyeneba airebis 
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gasaciveblad, romelTac aqvT C020001800   temperatura, iseT temperaturamde, 

romelsac SeiZleba gauZlos turbinis frTebma - kerZod C01100800 -mde. wvis 

produqtebi da haeri, romelic ar monawileobs wvis procesSi, gadaereva kameraSi 

(4) da warmoqmnian haer-airovan narevs. narevi moxvdeba turbinaSi (5) da gaivlis ra 

mis safexurebs igi gafarTovdeba. sabolood airebis Tburi energia gardaiqmneba 

meqanikur energiad. 

 
 

nax. 26. eleqtruli gadacemis mqone airturbomavlis airturbinuli danadgarebis sqema: 
1-generatori; 2-reduqtori; 3-kompresori; 4-wvis kamera; 5-turbina; 6-wamyvani wyvilTvala;  
7-kbilana gadacema; 8-wevis eleqtroZravi. 
 

haeris damWirxni kompresoris (2) amZravze, iWirxneba airis turbinis (5) 

simZlavris mniSvnelovani wili ( %7065 ), xolo energiis danarCeni nawili 

simZlavris asarTmevi miltuCiT (6) gadaecema lokomotivis wyvilTvlebs wevis 

gadacemis daxmarebiT. 

air-haerovani narevis temperatura airis turbinis gamosasvlelze sakmarisad 

maRalia ( C0450420 ), xolo kompresorSi SekumSuli haeris temperatura, romelic 

xvdeba wvis kameraSi, C0250230  -isa. maSasadame SesaZlebelia, rom gamavali airebis 

siTbo gamoyenebul iqnes SekumSuli haeris gasaTbobad da Sesabamisad Semcirdes 

sawvavis saWiro xarji. aseT process ewodeba siTbos regeneracia da igi 

xorcieldeba specialur siTbomimomcvlel regeneratorebSi (7) (nax. 27b). 

 

nax. 27. erTlilviani airturbinuli danadgaris sqema: 
a)umartivesi; b) siTbos regeneraciiT. 

1-gamSvebi Zravi; 2-kompresori; 3-sawvavis tumbo; 4-wvis kamera; 5-airis turbina; 6-simZlavris 
asarTmevi miltuCi; 7-regeneratori. 
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siTbos regeneracia saSualebas iZleva amaRldes mqk. %3020 -iT, Tumca 

regeneratorebis arseboba airturbinul danadgars xdis gansakuTrebiT did rTul 

danadgarad da rig SemTxvevebSi muSaobaSi isini arasaimedoa. 

orlilvian danadgars (nax. 28) aqvs turbokompresoris ZiriTadi lilvi, 

romlidanac ar moixsneba simZlavre da turbina (3) iTvleba mxolod airis 

generatorad, xolo simZlavre momxmarebels gadaecema danadgaris Tavisufali 

turbinis (4) lilvidan. Tavisufali (wevis) turbina (4) orlilvian ZravSi 

saSualebas iZleva gamoviyenoT misi xelsayreli weviTi Tviseba (adgilidan 

daZvrisas Tavisufali turbina aviTarebs maqsimalur mbrunav moments), rom 

ganxorcieldes simZlavris konstruqciulad martivi gadacema. 

 

 

 

 

 

 
 
 
 
 

. 

 

 
 

airturbinuli Zravebis ekonomiuroba damokidebulia airis temperaturaze 

turbinis win: rac maRalia temperatura, miT maRalia Zravis mqk. rodesac 

Ct 0850800   umartivesi (regeneraciis gareSe) airturbinuli Zravebis mqk. 

25_27%-ia, xolo rodesac Ct 011001000   mqk. %4038 -ia. unda aRiniSnos, rom 

Zravis ekonomiurobis optimaluri donis misaRwevad mxolod temperaturuli 

piroba ar aris sakmarisi da aq mniSvnelovania wnevis faqtoric, rac SeuZlebelia 

Seqmnas erTma kompresorma, risTvisac iqmneba aucilebloba mravalkompresoriani 

sqemis Seqmnisa rodesac haeri Tanmimdevrulad ikumSeba kompresorebSi, romelTac 

aqvT lilvebis gansxvavebuli brunTa ricxvebi. 

naxazze 29 warmodgenilia samlilviani airturbinuli Zravis sqema dabali 

da maRali wnevis turbokompresorebiT da Tavisufali wevis airis turbiniT. 

 

 

nax. 29. samlilviani airturbinuli 
danadgaris sqema cvladi denis eleqtruli 

gadacemiT: 
1-dabali wnevis kompresori; 2-maRali wnevis 
kompresori; 3-pirveladi lilvi; 4-meoradi 
lilvi; 5-wvis kamera; 6,7-maRali da saSualo 
wnevebis airis turbinebi; 8-dabali wnevis 
wevis airturbina; 9-gamosasvleli lilvi;  
10-sinqronuli generatori; 11-sawvavis tumbo. 

 

nax. 28. orlilviani airturbinuli 
danadgari meqanikuri gadacemiT: 

1-kompresori; 2-wvis kamera; 3-maRali 
wnevis airis turbina; 4-dabali wnevis 

airis turbina; 5-reduqtori;  

6-kardanuli amZravi; 7-sawvavis tumbo. 
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pirveladi airturbomavli gamoCnda aSS-Si iunion pasifikis gzebze 1948 w. 
Semdeg ki inglisSi, SveciaSi, SveicariaSi da CexoslovakiaSi. 

yofil sabWoTa kavSiris sivrceSi, pirvelad 1959 wels, kalomenis qarxnis 

mier aSenebul iqna Г1-01 airturbomavlis (nax. 25) gamocdili seqcia, simZlavriT 

2570 kvt. (3500 cx.Z.) da konstruqciuli siCqariT 100 km/sT, romelsac hqonda 

erTlilviani airturbinuli danadgari da eleqtruli gadacema. airis turbina 

anviTarebda 8500 br/wT da reduqtoriT moqmedebaSi mohyavda mudmivi denis wevis 

generatoris lilvi, simZlavriT 2200 kvt. wevis generatoris brunvaTa ricxvi 

Seadgenda 1800 br/wT. wvis kamera Sedgeboda eqvsi seqciisagan, romelic aRWurvili 

iyo mfrqvevanebiT. airis muSa temperatura turbinis win 7300C. airturbomavalze 

gamoyenebuli iyo Tormetsafexuriani RerZuli kompresori. aRniSnuli tipis 

airturbomavlis Zara eyrdnoba or samRerZian urikas da RerZze mosuli 

datvirTva Seadgens 23 tZ-s. airturbomavlis TiToeul seqciaze moTavsebulia 

dizel-generatori da dguSiani kompresori. dizelis simZlavrea 162 kvt. (220 cx.Z) 

rodesac brunvaTa ricxvi 150 br/wT-ia. damxmare generatoridan mudmivi deniT 

ikvebeba yvela damxmare agregatis eleqtroZravebi, aseve, ukana urikis ori 

eleqtroZravi, rac saSualebas iZleva airturbinuli danadgaris CaurTvelad 

gadaadgilos erTeuli lokomotivi, sasadgure gzebze. dguSiani komresoris 

daniSnulebaa SekumSuli haeriT kvebos pnevmaturi samuxruWe magistrali. 

airturbinuli danadgaris gaSveba xdeba eleqtroZravis reJimSi momuSave wevis 

generatoris meSveobiT, romelic am periodSi ikvebeba damxmare generatoris 

deniT. 

saeqspluatacio gamocdilebam aCvena, rom Г1-01 tipis  airturbomavlis mqk. 
Seadgenda 10-12%-s, rac mniSvnelovnad dabalia, vidre samatareblo Tbomavlebis 

igive maCvenebeli. amave dros, airturbomavli mdgradad muSaobs navTobis 

gadamuSavebis Sedegad miRebul narCenebze, romlebic Seicavdnen %35,2    

nedleuls, romelTa fasic mniSvnelovnad mcirea dizelis sawvavis fasze. 

airturbomavlis zeTis xarji 107 -jer ufro naklebia vidre Tbomavlis. 

SemdgomSi Г1-01 airturbomavlis bazaze 1964 wels Seiqmna ori samgzavro 

ГП1-01  da ГП1-02  tipis samgzavro airturbomavlebi simZlavriT 2200 kvt. (3000 

cx.Z), romelSic gamoyenebuli iqna ТЭП-60 Tbomavlis ekipaJuri nawilebi. 

aRniSnuli airturbomavlebi xangrZlivi periodis ganmavlobaSi iyvnen 

eqspluataciaSi. aramarto yofil sabWoTa kavSirSi, aseve amerikis SeerTebul 

StatebSi, kanadaSi, inglisSi, safrangeTSi. iaponiaSi didi mniSvneloba eqceoda 

airturbinuli Zravebis gamoyenebas airturbomavalSi, romelic gamoiyeneboda 

rkinigzaze Cqarosnuli samgzavro moZraobisaTvis.  

SemdgomSi, 1970 wels gzaTa mimosvlis saministros poeqtiT aSenda 

orvagoniani eqsperimentaluri turbomatarebeli, orlilviani saaviacio 

airturbinuli ZraviT, cvladi denis eleqtruli gadacemiT, maRalsixSiriani 

sinqronuli generatoriT da mokled SerTuli wevis ZravebiT. 

airturbinuli danadgaris principialuri sqema, romelsac aqvs Tavisufal-

dguSiani airis generatori (Tdag) warmodgenilia naxazze 30. 

airis ulilvo generatori, Tavis mxriv, warmoadgens kompresoris da 

ortaqtiani dizelis Serwymas ukusvliTi dguSebiT da pirdapirmoqmedi ganiavebiT. 

dizelis dguSebiT (2) xistad arian dakavSirebuli kompresoris dguSebi (1). 

dizelis cilindris Sua nawilis irgvliv ki ganlagebulia eqvsi mfrqvevana. 

dguSis muSa svlisas haeri Seiwoveba kompresoris cilindrebis Siga siRrueSi, 
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xolo gare buferul siRrueebSi ki haeri ikumSeba. SekumSuli haeri cilindrebis 

buferuli siRruidan ukan abruneben kompresoris da dizelis dguSebs, rac 

uzrunvelyofs muSa narevis kumSvas da TviTaalebas wvis kameraSi. amavdroulad 

warmoebs SekumSuli haeris daWirxna gasaniavebel resiverSi (3). narCeni airebis 

ganiaveba da dizelis cilindrebis Sevseba haeris axali muxtiT warmoebs muSa 

svlis bolos, gamosaSvebi da gasaniavebeli fanjrebidan. maRali wnevis 

gasaniavebeli haeri (5-6 kgZ/sm2) wneviT axdens dizelis Cabervas. dizelis 

gamosaSvebi airebi gasaniavebel haerTan erTad xvdeba koleqtorSi (4) da 

Sesabamisad airis turbinis frTebze (5). 

 

 

nax. 30. Tavisufal-dguSiani 
airis generatoris (Tdag) 

mqone airturbinuli 
danadgaris principialuri 

sqema: 
 

1-kompresoris dguSi; 
2-dizelis dguSi; 

3-gasaniavebeli haeris 
resiveri; 4-gamosaSvebi 

airis koleqtori; 5-airis 
turbina; 6-simZlavris 
asarTmevi miltuCi. 

 

 

 

 

 

sawvavis wvisas Tdag-s dguSian kamerebSi maRali temperaturis mqone airebi 

gamoiyeneba dizelSi haeris SesakumSad, xolo airturbinul danadgarebSi gazebi 

miemarTebian SedarebiT dabali temperaturiT ( C0500400  ). aRniSnuli ori Tburi 

Zravis Sexameba iZleva gacilebiT maRal mqk-s, vidre iseTi airis gamoyenebis 

dros, romelic miiReba wvis kamerebSi moZravi haeris nakadTan erTad. gamosaSvebi 

airebis dabali temperatura, romlebic xvdebian Tdag-dan turbinaze, saSualebas 

iZlevian gaizardos turbinis frTebis samsaxuris vada. 

Tdag-ian airturbinul danadgarebs aqvT maRali mqk. ( %3632  )  

mTlianobaSi aseTi airturbomavlis mqk. meqanikuri gadacemisa da sruli 

datvirTvisas Seadgens %3230  -s. Tdag-ian airturbomavalSi airis turbinebis 

simZlavre TiTqmis samjer naklebia, vidre umartives airturbinul danadgarSi, 

RerZul kompresorze energiis danaxarjebis aRmofxvris xarjze. Tumca 

saeqspluatacio gamocdilebam aCvena, rom Tdag-is Zalovani danadgari ar aris 

bolomde srulyofili. Tavisi masiTa da gabarituli maxasiaTeblebiT igi 

CamorCeba aramarto airturbinul Zravebs, aramed dizelebsac. 

amgvarad Cveulebriv airturbinul danadgars aqvs dabali xvedriTi wona, 

erTeul simZlavreze 0,16,0   kg/cx.Z nacvlad 3_5 kg/cx.Z, romelic aqvs Sigawvis 

Zravebs. mas aqvs maRali saimedooba, rac aisaxeba konstruqciuli simartiviT, 

wylisa da SezeTvis sistemis arqoniT, momsaxurebasa da SekeTebaze dabali 
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danaxarjebiT, zeTis dabali xarjiT da, rac yvelaze mniSvnelovania, mas SeuZlia 

imuSaos sawvavis nebismier saxeobaze. 

airturbomavlis mTavar naklovanebad iTvleba misi dabali mqk (daaxloebiT 

20%), sawvavis didi xarji da Sesabamisad is garemoeba, rom isini moiTxoven didi 

moculobis sawvavis maragis avzebs. 

aRsaniSnavia, rom ZiriTad airturbinul saTbobs (as)  miekuTvnebian 

naxSirwyalbadiani airebi da navTobis saTbobi. bunebriv airebs iyeneben 

umTavresad magistraluri airsadenebis satumbavi sadgurebis airturbinul 

danadgarebSi, Txevads ki satransporto da did stacionalur airturbinebSi. 

airturbinuli saTbobi unda iyos naklebad nacriani da Seicavdes vanadiums mcire 

raodenobiT ( 62 ) %410 . turbinis frTebis koroziisa da minawvebis Sesamcireblad 

as-s umateben specialur misarTs. mrewveloba uSvebs ori saxeobis as-s 

lokomotivebisa da airturbinuli ZravebisaTvis ( Ct 05gamy. ) da stacionaluri 

airturbinebisaTvis ( Ct 012gamy. ). 

2009 wlis 23 ianvars, rusuli warmoebis pirvelma orseqcianma 12 RerZianma 

airturbomavalma ГТ1-001, sruliad ruseTis rkinigzis transportis samecniero 

kvleviTi institutis saeqsperimento wreze SCerbinkaSi atara rekorduli sigrZis 

mZimewoniani matarebeli 15 aTasi tona masiT (159 vagoni) (nax. 31). 

 

nax. 31. orseqciani didi simZlavris airturbomavlis saerTo xedi (2009 w). 

atommavali aris atomuri Zalovani danadgariT aRWurvili lokomotivi, 

romelSic atomuri energia  SesaZlebelia gamoyenebuli iqnes lokomotivis 

moqmedebaSi mosayvanad. 1982 wels Seiqmna atommavlis proeqti simZlavriT 4400 kvt. 

konstruqciuli siCqariT 100 km/sT. atommavalze mowyobilobaTa ganlagebis sqema 

warmodgenilia naxazze 32. 

atommavlis moqmedebis principi mdgomareobs SemdegSi: reaqtorSi aRigzneba 

uran-238, romelic warmoadgens sawvavs. reaqciis Sedegad gaxurdeba pirveli 

konturis natriumi (damuxtuli). igi gaaxurebs sufTa konturis natriums C0700 -

mde, romelic Tavis mxriv axurebs C0600  temperaturamde airturbinuli Zravidan 

moxvedril airs. SemdgomSi atommavlis muSaoba analogiuria airturbomavlis 

muSaobisa, e.i. airis turbina abrunebs wevis generatoris Ruzas, romelic kvebavs 

wevis eleqtroZravebs. 
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nax. 32. atommavlis sqema: 

1-birTvuli reaqtori; 2-natriumiani siTbomimomcvleli; 3-airnatriumiani siTbomimomcvleli; 

4-airturbinuli Zravi; 5-wevis generatori; 6-wevis eleqtroZravi; 7-damxmare Sigawvis Zravi; 

8-kompresori; 9-regeneratori. 

 

regeneratorSi airi, romelic gagrildeba C0400 -mde Seereva atmosferul 

haers, romelic xvdeba kompresoridan. SemdgomSi es narevi miemarTeba haernatriumian 

siTbomimomcvlelSi. atommavlis eqspluataciis ZiriTad problemad iTvleba atomuri 

reaqtorebis momsaxurebis, SekeTebis da eqspluataciis usafrTxoebis uzrunvelyofa, 

radiaqtiuli narCenebis damarxva. atommavlis mqk-m SeiZleba Seadginos 15%. 

vinaidan atommavali TviTon gamoimuSavebs gadaadgilebisaTvis saWiro energias, 

igi iTvleba avtonomiur lokomotivad. aqve unda aRiniSnos, rom vinaidan is 

ekologiurobis TvasazrisiT iTvleba maRali riskis mqone gamwev sarkinigzo 

satransporto saSualebad, msoflios rkinigzebze misi gamoyenebis sfero mkacrad 

SezRudulia. 
 

sakontrolo kiTxvebi: 

 

1. ras warmoadgens airturbinuli Zravi? 

2. vis ekuTvnis airturbinuli Zravis idea? 

3. vin Seqmna airturbinuli Zravi? 

4. ra upiratesoba aqvs airturbinul Zravas dguSian ZravebTan SedarebiT? 

5. ra iTvleba airturbinuli Zravis naklovanebad? 

6. ra tipis airturbomavlebs icnobT? 

7. ra saxis sawvavebi gamoiyeneba airturbomavalSi? 

8. rogori saxis lokomotivia airturbomavali avtonomiuri Tu araavtonomiuri? 

9. ra saxis sawvavi gamoiyeneba atommavalSi? 

10. rogori saxis lokomotivia atommavali avtonomiuri Tu araavtonomiuri? 

11. ra problemebia atommavlis momsaxurebaSi da ratom? 
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5. rkinigzis araavtonomiuri  gamwevi moZravi Semadgenlobebi 

 

1. zogadi ganmartebebi eleqtruli wevis Sesaxeb 
 

sarkinigzo satransporto teqnikis ganviTarebam mecnierebi miiyvana im daskvnamde, rom 

Seqmniliyo araavtonomiuri lokomotivi da Zraviani vagoni. eleqtromoZrav Semadgenlobebs (emS.) 

miekuTvnebian eleqtromavali  da  eleqtromatarebeli.  gansxvavebiT avtonomiuri gamwevi moZravi 
Semadgenlobisa, pirveladi (eleqtruli) energia maTze miitaneba garegani energiis 

wyarodan. TviT lokomotivze an Zravian vagonze xorcieldeba mxolod eleqtruli 

energiis gardaqmna moZraobis meqanikur energiad. araavtonomiuri gamwevi moZravi 

Semadgenloba kvebas Rebulobs sakontaqto qselidan, romelsac eleqtruli energia 

miewodeba eleqtrosadguridan an wevis qvesadguridan.  eleqtruli wevis dros gamwevi 

moZravi Semadgenlobis kveba SezRudulia eleqtromomaragebis sistemis mxolod 

garegani elementebis simZlavriT, amitom eleqtromavals SeiZleba hqondes ufro didi 

simZlavre avtonomiur lokomotivebTan SedarebiT. am SemTxvevaSi gamwevi moZravi 

Semadgenlobis mqk., romelic axasiaTebs energomatareblis gamoyenebis xarisxs, 

sasargeblo muSaobis misaRebad miT ufro maRalia, rac ufro srulyofilia 

pirveladi energetikuli danadgari. eleqtromoZravi Semadgenlobis mqk. icvleba 

%3225 -is farglebSi da damokidebulia momwodebeli eleqtroenergiis eleqtrosadguris 

saxeze _ Tburia, atomuri Tu hidravlikuri. magaliTad – eleqtruli wevis mqk., 
rodesac wevis qvesadguri ikvebeba hidroeleqtrosadguridan (hes) pirobiTad 

Seadgens 60-65%-s. eWvgareSea, rom pirvelsawyisi danaxarjebi rkinigzaze eleqtruli 

wevis Semosatanad sakmarisad didia, vinaidan saWiro xdeba eleqtrogadamcemi 

xazebis farTo infrastruqturis Seqmna, wevis qvesadgurebis da sakontaqto qselis 

saxiT. magram, aRniSnuli xarjebis gamosyidva warmoebs swrafad da eleqtruli 

weva, Tanamedrove pirobebSi, aris matarebelTa wevis erT-erT yvelaze Tanamedrove 

meTodi, xolo eleqtromavali, ekologiurobis TvalsazrisiT, iTvleba yvelaze 

usafrTxo sarkinigzo gamwev saSualebad. 

 

2. eleqtromavali 
 

eleqtromavali ewodeba araavtonomiur (araTviTmaval) lokomotivs. igi 

moqmedebaSi modis wevis eleqtroZravebiT, romlebic eleqtrul energias Rebuloben 

denmimRebis (pantografis) gavliT sakontaqto qselidan, romelic Tavis mxriv 

CarTulia wevis eleqtrosadgurTan. wevis eleqtroZravebi kbilaTvlebis sistemiT 

mbrunav moments gadascemen wyvilTvlebs, ris Sedegadac eleqtruli energia 

gardaiqmneba moZraobis meqanikur energiad. arsebobs aseve mcire simZlavris 

kontaqtur-akumulatoriani eleqtromavali, romlis eleqtroZravebsac SeuZliaT 

imuSaon rogorc sakontaqto qselidan, aseve saakumulatoro batareebidan. eleqtromavali 

araavtonomiuri lokomotivia imitom, rom igi damokidebulia garegani energiis wyaroze, 

romelsac ar gaaCnia gadaadgilebisaTvis saWiro sakuTari energetikuli wyaro. 

rkinigzis teqnikuri eqspluataciis wesebiT reglamentirebulia nominaluri 

Zabvis doneebi, eleqtromoZravi Semadgenlobis denmimRebze (pantografze): 3 kv. (3000 
v) mudmivi denis dros da 25 kv. (25000 v) cvladi denis dros. aseve gansazRvrulia 

moZraobis stabilurobis uzrunvelyofis TvalsazrisiT Zabvis cvalebadoba: mudmivi 

denis dros 47,2  kv; cvladi denis dros 2921 kv. rkinigzis calkeul ubnebze 

denis Zabva aranaklebi 2,4 kv. mudmivi denis dros da 19 kv. cvladi denis dros. 
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rkinigzaze denis sixSired miRebulia samrewvelo sixSire 50 hc. Tavdapirvelad 

eleqtrosadgurebze gamomuSavdeba samfaza cvladi deni. Sesabamisad emS-ebi 
arseboben mudmivi denis, cvladi denis da ormagi kvebis (muSaoben, rogorc mudmiv 

aseve cvlad denze). 

ВЛ seriis elmavlebSi momyoli cifrebi 1956 wlamde aRniSnavda RerZze mosul 

datvirTvas (ВЛ19,  ВЛ22,  ВЛ23), xolo 1956 wlis Semdeg seriis nomers da denis 

saxeobas, kerZod: #1 18 rvaRerZiani, mudmivi denis (ВЛ8,  ВЛ10,  ВЛ11); #19 39 _ 

eqvsRerZiani mudmivi denis; # 40-59 oTxRerZiani cvladi denis; #60 79 eqvsRerZiani 

cvladi denis (ВЛ60); #8099 rvaRerZiani cvladi denis (ВЛ80,  ВЛ85). 

eleqtromavlis seriis da cifruli aRniSvnis gverdiT SesaZlebelia daematos 

indeqsi, magaliTad ВЛ80
а
  (asinqronuli wevis ZravebiT),  ВЛ80

т (reostatuli damuxruWebiT); 

ВЛ80
р (rekuperaciuli damuxruWebiT). rkinigzis iseT ubnebze, sadac xdeba mudmivi da 

cvladi denis sistemebis Sepirapireba, eqspluataciaSia ormagi kvebis eleqtromavlebi 

ВЛ82 da ВЛ82
м
. 

Cexuri warmoebis eleqtromavlebi aRiniSnebian Semdegnairad: ЧС1, ЧС2, ЧС3, - 

eqvsRerZianebi mudmivi deniT:  ЧС4 - eqvsRerZiani cvladi deniT, ЧС6, ЧС7, ЧС200 -

rvaRerZianebi mudmiv denze momuSave; ЧС8 - rvaRerZiani cvlad denze momuSave. 

eleqtromavali Sedgeba meqanikuri nawilisagan, pnevmaturi da eleqtruli 

mowyobilobebisagan. 

meqanikur nawils miekuTvnebian Zara da urikebi (ekipaJuri nawili). 

eleqtrul mowyobilobebs miekuTvnebian: wevis eleqtroZravebi, marTvis 

aparatebi da dacvis mowyobilobani, damxmare eleqtruli manqanebi, saakumulatoro 

batareebi; xolo cvladi da ormagi kvebis mqone eleqtromavlebsa da eleqtromatareblebSi, 

aseve, ganlagebulia wevis transformatori da denis gardamsaxi. mudmivi denis 

rvaRerZian elmavalze ВЛ10 mowyobilobaTa ganlageba warmodgenilia naxazze 32. 

eleqtromavlis ZaraSi ganlagdebian memanqanis kabinebi, eleqtruli manqanebi 

da aparatebi. Zaris karkasi Sesruldeba metalisagan. misi garegani Semosva, 

Cveulebrivad, Sedgeba metaluri furclebisagan, xolo memanqanis kabinas aqvs aseve 

Siga Semosva Tbo- da xmaurizolaciebiT. oTx da eqvsRerZian eleqtromavlebSi 

memanqanis kabinebi ganlagdebian Zaris orive mxares; xolo rvaRerZianebSi TiToeuli 

seqciis erT mxares, memanqanis kabinaSi, montaJdebian marTvis aparatebi, sakontrolo-

gamzomi xelsawyoebi da samuxruWe onkanebi. Zaris Sua nawilSi ganlagebulia 

maRalZabviani kamera, Zaluri wredebis eleqtruli aparaturiT. damxmare manqanebi, 

motor-kompresorebi, motor-ventilatorebi, denis marTvis generatorebi ganlagdebian 

maRalvoltian kamerebsa da memanqanis kabinebs Soris an seqciidan seqciaSi gadasasvlelebSi. 

(nax. 32). 

mudmivi denis ВЛ10 da cvladi denis ВЛ85 rvaRerZiani elmavlebis saerTo xedebi 

warmodgenilia naxazze 33 da 34. 

eleqtruli mowyobilobani daniSnulia emS-s gasaSvebad, siCqaris da mimarTulebis 

Sesacvlelad, wevis eleqtroZravebis dasacvelad gadatvirTvebisagan, gadametZabvebisagan 

da mokled SerTvis denebisagan, agreTve, eleqtruli damuxruWebis reJimis marTvisaTvis. 

eleqtruli mowyobilobani imyofebian maRali Zabvis qveS, romelnic gaerTianebulni arian 

or eleqtrul wredSi: wevis eleqtroZravebis Zalovani wredi, Tavisi aparatebiT da damxmare 

manqanebis Zalovani wredi, Tavisi aparatebiT. maRalvoltiani eleqtroaparatura _ gamSvebi 

winaRobebi, kontaqtorebi, reversori, samuxruWe gadamrTveli, swrafmoqmedi amomrTveli, rele da 

sxva aparatebi ganlagebulia maRalvoltian kameraSi. misi karebis gaxsna SeiZleba mxolod maSin, 

rodesac ar aris maRali Zabva, e.i. rodesac daSvebulia sakontaqto qselidan pantografi, 
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risTvisac gaTvaliswinebulia specialuri mablokirebeli mowyobiloba. amgvarad, uzrunvelyofilia 

eleqtromavlis momsaxure personalis usafrTxoeba. 

 

 
nax. 32. ВЛ10 mudmivi denis rvaRerZian eleqtromavalebze mowyobilobaTa 

ganlagebis sqema: 
1-marTvis pulti; 2-memanqanis savarZeli; 3-swrafmoqmedi amomrTvelebi; 4, 5-induqtiuri 
Suntebis da rezistorebis Zelebi; 6, 8-gamSvebi rezistorebis da agznebis mosustebis 
blokebi; 7-denmimRebi (pantografi); 9-motor-ventilatori; 10-motokompresori; 11-elmavlis 
meore seqciis Zara; 12-wevis eleqtroZravi; 13-wyvilTvala.  

 

 

 

nax. 33. mudmivi denis rvaRerZiani eleqtromavli ВЛ10. 
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nax. 34. cvladi denis rvaRerZiani eleqtromavli  ВЛ85. 

mudmivi denis eleqtromavalze wevis eleqtroZravebad, ZiriTadSi, gamoiyeneba 

TanmimdevrobiTi agznebis eleqtroZravebi. isini gaTvlilia nominalur Zabvaze 1500 v. 

mudmivi denis eleqtromavlis moZraobis siCqare SeiZleba regulirdebodes wevis 

Zravebze miwodebuli Zabvis cvalebadobiT, an Ruzis denis agznebis denTan SefardebiT. 

Zabvis varireba SesaZlebelia wevis eleqtroZravebTan rezistorebis mimdevrobiT 

CarTviT da wevis eleqtroZravebis gadajgufebiT. Zravebis gadajgufebisas maT 

SeaerTeben erTmaneTTan mimdevrobiT, mimdevrobiT-paralelurad an paralelurad 

(nax. 35.) am dros Zabva eleqtroZravebis momWerebze Seesabameba 500, 1000 da 1500 

volts. ukanasknel xanebSi Sesrulebulia samuSaoebi Zabvis impulsuri regulirebisaTvis 

naxevradgamtaruli marTvadi ventilebiT, tiristorebiT.  

 

elmavlis marTvis ZiriTad aparatad iTvleba memanqanis kontroliori, romelic 

ganlagebulia memanqanis yvela kabinaSi. kontroliori uSualod ar aris dakavSirebuli 

elmavlis Zalovan wredTan. kontrolioris ZiriTadi saxeluri emsaxureba wevis 

eleqtroZravebis gadarTvas SeerTebis erTi sqemidan meoreze da gamSvebi winaaRmdegobis 

nax. 35. eqvsRerZiani eleqtromavlis wevis 
eleqtroZravebis CarTvis sqema: 

a) mimdevrobiTi; 
b) mimdevrobiT-paraleluri; 
g) paraleluri. 

1-gamSvebiLrezistori;L2-wevis eleqtroZravis 
Ruza; 3-agznebis gragnili. 
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cvlilebas. reversuli saxeluri cvlis moZraobis mimarTulebas (win da ukan), xolo 

samuxruWe saxeluriT warmoebs eleqtruli damuxruWeba. yvela gadarTvebi Zalovan 

wredSi xorcieldeba xelsawyoebiT, romelTac aqvT pnevmaturi da eleqtromagnituri 

amZravebi, romlebic dakavSirebulia dabalvoltian eleqtrul wredebTan kontrolioriT. 

amgvari sistema saSualebas iZleva ganxorcieldes ramdenime lokomotivis erTi 

postidan marTva. damxmare manqanebis CarTva da gamorTva, romelTa kvebac xdeba 

sakontaqto qselidan warmoebs RilakebiT da tumblerebiT, romlebic ganlagebulia 

memanqanis kabinebis panelze. 

wevis eleqtroZravebis gadatvirTvebisa da mokled SerTvis wredebidan, Tavidan 

asacilebel damcav mowyobilobad gamoiyeneba swrafmoqmedi amomrTveli, diferencialuri 

rele da gadatvirTvebis rele. 

pantografi aerTebs eleqtromavlis Zalovan wreds sakontaqto sadenTan. 

eleqtromavlebs aqvT or-ori pantografi. normalur pirobebSi moZraobisas muSaobs 

erT-erTi maTgani. zogierT SemTxvevaSi, magaliTad mZime Semadgenlobis gaqanebisas an 

yinvisas, aweulia erTdroulad orive pantografi. moZraobis nebismieri dasaSvebi 

siCqarisas pantografma unda uzrunvelyos daaxloebiT 8 12 kgZ.-iT dawola sakontaqto 

sadenze. am rTuli amocanis gadasawyvetad pantografi konstruqciulad Sesruldeba 

saxsruli CarCos saxiT, romelsac aqvs rombis forma. sistemaSi CarTulia zambarebi. 

pantografi zeviT aiweva mxolod maSin, rodesac misi amZravis cilindrebSi miewodeba 

SekumSuli haeri. haeris gamoSvebiT pantografi daeSveba qvemoT. 

eleqtromavlis damxmare eleqtrul manqanebs miekuTvnebian: motor-ventilatorebi, 

macivar kompresorebi, motor-generatorebi da denis marTvis generatorebi. 

motor-ventilatori emsaxureba gamSvebi rezistorebis da wevis eleqtroZravebis 

sahaero gacivebas, rac saSualebas iZleva ufro srulad iqnes gamoyenebuli maTi simZlavreebi. 

motor-kompresori kvebavs samuxruWe sistemas da eleqtromavlis pnevmatur mowyobilobebs 

SekumSuli haeriT. 

motor-generatori gamoiyeneba eleqtromavlis rekuperaciuli damuxruWebis 
dros, wevis eleqtroZravebis agznebis gragnilebis kvebisaTvis, maTi rekuperaciul 

reJimSi muSaobis dros. 

denis marTvis generatoris daniSnulebaa marTvis wredebis kveba, gare da 

Siga ganaTebis uzrunvelyofa da saakumulatoro batareebis damuxtva, romlebic 

iTvlebian igive wredebis kvebis sarezervo wyaroebad. 

cvladi denis eleqtromavalze siCqaris regulireba warmoebs wevis eleqtroZravebze 

miyvanili Zabvis cvalebadobiT, maTi CarTvis gziT transformatoris meoradi gragnilis 

sxvadasxva an avtosatransformatori gragnilis gamosasvlelebTan. regulirebis amgvari meTodis 

dros ar saWiroebs gamSvebi reostatebis gamoyenebis da Zravebis gadajgufebis aucileblobas. 

cvladi denis eleqtromavalze wevis eleqtroZravebi mudmivad SeerTebulia 

erTmaneTTan paralelurad, rac aumjobesebs eleqtromavlis wevis maxasiaTeblebs 

da amartivebs eleqtrul wredebs. 

cvladi denis eleqtromavali, garda im damxmare mowyobilobebisa, romlebic 

gamoiyeneba mudmivi denis eleqtromavalze, damatebiT aRiWurveba motor-tumboebiT, 
romlebic uzrunvelyofen transformatoris gamacivebeli zeTis cirkulacias motor-
ventilatoriT, romelic Tavis mxriv acivebs transformators da gammarTvels. 

cvladi denis eleqtromavlebze damxmare manqanad yvelaze xSirad gamoiyeneba 

samfaza asinqronuli eleqtroZravebi. samfaza deni miiReba erTfazadan gardamsaxebis 

daxmarebiT, romelTac fazebis damyofebi ewodebaT. 

transformatorebi konstruqciulad arseboben intensiuri cirkulaciuri zeThaeriani 

gacivebiT. 
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cvladi denis eleqtromavlebis ZaraSi ZiriTad mowyobilobaTa ganlagebis 

sqema warmodgenilia naxazze 36. 

denis gammarTvelebad Cveulebrivad gamoiyeneba naxevradgamtaruli (siliciumiani) ventilebi 

_ diodebi (nax.  37a) da ukanasknel xanebSi aseve gavrcelebuli marTvadi siliciumiani ventilebi 

_ tiristorebi (nax. 37b), romlebmac gamoyenebidan gamoaTavisufles meqanikuri komutaciuri 
aparatebi. 

 
nax. 36. cvladi denis eleqtromavlis ZaraSi ZiriTad mowyobilobaTa ganlagebis sqema: 

1-marTvis pulti; 2-memanqanis kabina; 3-denmimRebi; 4-aparatebi; 5, 7-gammarTveli danadgarebi; 
6-safexurebis gadamrTveli transformatori; 8-gacivebis sistemis bloki; 9-gamanawilebeli 
fari; 10-motor-kompresori; 11-seqciaTaSorisi SeerTeba. 
 

 
nax. 37. siliciumiani ventilebi. 

a _ diodi;  b _ marTvadi ventili (tiristori) 
1-daboloeba; 2-drekadi garegani gamosasvleli;L3-SemaerTebeli milisa; 4-izolatori;  
5-kompresoris saxuravi; 6-Siga drekadi gamosasvleli; 7-monokristaluri siliciumis 
firfita; 8-spilenZis korpusi; 9-korpusis SemaerTebeli Rero; 10-marTvadi eleqtrodis 
gamosasvleli. 
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novoCerkaskis eleqtromavalmSenebeli qarxnis mier, 2000 wlidan, daiwyo 

axali ЭП seriis eleqtromavlebis gamoSveba ЭП1, ЭП2, ЭП100 da ЭП300. 

eleqtromavlebis mSeneblobaSi udidesi wvlili miuZRvis samamulo warmoebas. 

saaqcio sazogadoeba “elmavalmSenebli”-s mier dawyebuli gasuli saukunidan dRemde 

iwarmoeboda da iwarmoeba sxvadasxva modifikaciisa da daniSnulebis eleqtromavlebi, 

romelTa Soris arian: ЕТ-42М,  ВЛ11,  ВЛ11
М

,  ВЛ10У,  ВЛ15,  4Е10,  Э13,  4Е10
М

,  4Е1,  ЭК13,  

ЭК14,  ЭК15.  maT Soris ВЛ15 iTvleba, yofili sabWoTa kavSiris masStabiT, mudmivi 

denis yvelaze mZlavr satvirTo TormetRerZian elmavlad, saerTo simZlavriT    

9000 kvt. (12240 cx.Z.). ВЛ15 eleqtromavali damzadda specialurad irkutskis 
rkinigzebisaTvis, sadac gamoyenebuli iyo damuxruWebis rekuperaciuli reJimi, Tumca 
sxvadasxva obieqturi mizezebis gamo misi warmoeba Sewyda. 

qarxana iTvleba, yofili sabWoTa kavSiris masStabiT, sxvadasxva modifikaciis 

ЭК-seriis samrewvelo “koqsmaqrobi” eleqtromavlebis erTaderT mwarmoeblad, 

romelsac aqvs maTi warmoebis didi gamocdileba. aRniSnuli eleqtromavlebis didi 

raodenoba muSaobs ruseTis, ukrainis, yazaxeTis, poloneTis, slovakeTis, CineTis, 
pakistanis, iranis, indoeTis, bulgareTis, fineTis, egviptis, alJiris da msoflios 

sxva qveynebSi. 

mudmivi denis magistraluri elmavali ЕТ-42М, romelic daniSnulia satvirTo 

gadazidvebisaTvis poloneTis saxalxo respublikis rkinigzebze ZabviT sakontaqto 

qselSi 3000 v. igi Sedgeba ori mudmivad SeerTebuli seqciisagan, TiToeul seqcias 

aqvs mowyobilobaTa kompleqti, romlebic uzrunvelyofen wevis da damuxruWebis 

reJims nebismieri seqciis memanqanis kabinidan marTviT. eleqtromavlis urika 

orRerZiania, uybo buqsebiT, misi CarCo aris SeduRebuli konstruqciis da samuxruWe 

sistema iTvaliswinebs Tvlebze xundebis ormxriv dawolas. wyvilTvlebi aRWurvilia 

sakotaqto qselidan eleqtromavlis mier moxmarebuli denis asacilebeli mowyobilobiT. 

Zara Sedgeba ori seqciisagan, TiToeul seqcias aqvs memanqanis kabina. wevis da 

samuxruWe Zalvebi urikidan Zaras gadaecema daxrili wevebiT. Zara dakavSirebulia 

urikebTan akvnuri CamokidebiT. elmavlze gamoyenebulia OERLIKON-is sistemis 

sahaero avtomaturi da damxmare salokomotivo muxruWebi. aseve ПК-3,5 tipis ori 

kompresori, mwarmoeblobiT 3,5 m3/wT TiToeuls da damxmare kompresori denmimRebis 

asawevad. imisaTvis, rom srulad iqnes gamoyenebuli simZlavreebi da uzrunvelyofili 

iyos wevis eleqtroZravebis, kompresoris eleqtroZravebis, gamSvebi rezistorebis, 

agznebis Semasustebeli rezistorebis da individualuri Suntebis normaluri muSaobis 

pirobebi, gaTvaliswinebulia maTi iZulebiTi ventilacia.  

eleqtromavlis gadasvla wevis reJimidan reostatuli damuxruWebis reJimSi 

da piriqiT, warmoebs eleqtromavlis Zalovani wredis winaswari gamorTviT. reostatuli 
damuxruWebis reJimSi TiToeuli mimdevrobiT SeerTebuli wevis Zravebis Ruzebis wyvili 

mudmivad mierTebulia sakuTar reostatze. samuxruWe Zalis regulireba xorcieldeba 

wevis eleqtroZravebis agznebis denis cvlilebiT statikuri gardamsaxidan. 

reostatuli muxruWis moqmedebaSi mosayvanad gamoiricxeba eleqtromavlis 

pnevmaturi muxruWiT damuxruWeba. reostatuli muxruWis gawyvetisas maSinve amoqmeddeba 

pnevmaturi muxruWi, miuxedavad imisa, Tu romel mdgomareobaSi imyofeba memanqanis 

onkani. 

dabalvoltiani wredebis kveba xdeba mudmivi denis wyaroebidan nominaluri 

ZabviT 110 v. mudmivi denis wyaroebad iTvlebian saakumulatoro batarea da statikuri 

gardamsaxi. 
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qarxnis specialuri saproeqto-sakonstruqtoro biuros proeqtis mixedviT 

Seiqmna mudmivi denis rvaRerZiani satvirTo magistraluri elmavali ВЛ11. aRniSnuli 

modelis eleqtromavlebi gamodian orseqciani konstruqciuli SesrulebiT, Tumca 

aucileblobis SemTxvevaSi SesaZlebelia lokomotivis formireba sam da oTx 

seqciad, romelic muSaobs mraval erTeuliani sistemiT. ВЛ11 elmavals samseqciani 

SesrulebiT Seswevs unari ataros matarebeli masiT 6000 t, rac saSualebas iZleva 

mniSvnelovnad amaRldes rkinigzis gamtarobis unari da Semcirdes saeqspluatacio 

xarjebi. SemdgomSi qarxanam daiwyo gamoSveba ВЛ11
М modifikaciis elmavlebis 

modernizirebuli rvaRerZiani magistraluri eleqtromavali, mudmivi denis, satvirTo, 

mravalseqciuri formirebiT. eleqtromavali daniSnulia tvirTdaZabul eleqtroficirebul 

rkinigzebze eqspluataciisaTvis, liandagis siganiT 1520 mm, pnevmaturi da ZiriTadi 

eleqtruli mowyobilobani unificirebulia eleqtromavlebis - ВЛ10, ВЛ10У, ВЛ11. 

rvaRerZian magistralur eleqtromavalze Cexur firma “DI-ELCOM”-Tan erTad 

danergilia statikuri gardamsaxi Zalovan transformatorebze IGBT, romlebic 

kvebaven wevis eleqtroZravebis agznebis gragnilebs rekuperaciuli damuxruWebis 

reJimSi muSaobisas mikroprocesoruli marTviT da diagnostirebiT. 

saqarTvelos rkinigzis SekveTiT, umokles vadebSi, 2000 wels qarxnis sakonstruqtoro 

biuros proeqtiT Seiqmna oTxRerZiani axali tipis samgzavro eleqtromavali 4Е1. eleqtromavali 

gamoiyeneba aramarto samgzavro matareblebis, aramed mcire masebis mqone satvirTo 

matareblebis tarebisaTvisac magistralur rkinigzebze. eleqtromavali muSaobs mudmiv 

denze ZabviT sakontaqto qselSi 3000 v. 4Е1 eleqtromavali Seqmnilia ВЛ15 da Э13 

eleqtromavlebis bazaze, mzaddeba erTseqciani SesrulebiT. imave 2000 wels SemkveTi 

kvlav saqarTvelos rkinigzaa, qarxnis sakonstruqtoro biuro qmnis oTxRerZian 

satvirTo magistralur axali tipis mudmivi denis  eleqtromavals 4Е10. Catarda 

rvaRerZiani eleqtromavlis gadakeTeba modernizacia oTxRerZianad. aRniSnuli 

konstruqcia iTvleba namdvilad gansakuTrebul eleqtromavlad, romelsac aqvs 

mxolod oTxi RerZi da aWarbeben eqvsRerZian yvelaze gavrcelebul eleqtromavlebs 

ВЛ22
М simZlavreSi 25%-iT. 

oTxRerZiani eleqtromavali 4Е102 damzadebulia ВЛ10,  ВЛ11,  ВЛ11
М eleqtromavlebis 

bazaze. wevis eleqtroZravebad gamoyenebuli iyo ТЛ-2К1 Zravebi saaTuri simZlavriT 670 kvt. 

wevis da samuxruWe Zalebi urikasa da Zaras Soris ganxorcielebulia satabike mowyobilobiT. 

eleqtromavali 4Е102 aRWurvilia eleqtrodinamikuri muxruWiT stabilizaciis cikluri sqemiT 

TviTagznebiT. gaZlierebulia gamSvebi da samuxruWe rezistorebi. eleqtromavali Sesrulebulia 

eleqtropnevmaturi muxruWis gareSe; aRWurvilia gantvirTvis sawinaaRmdego mowyobilobiT. 

gaTvaliswinebulia signalizacia samuxruWe magistralis mTlianobis darRvevis SemTxvevaSi. 

dazianebuli wevis Zravebis gamorTva xdeba Zravebis daniseburi gamomrTveliT. 

samuxruWe sistemis da sxva pnevmaturi mowyobilobebis uzrunvelyofa SekumSuli 

haeriT ganxorcielebulia ПК-3,5 kompresoris meSveobiT, amZravi eleqtroZraviT ТЛ-121. 

motorventilatorad gamoiyeneba eleqtroZravi ТЛ-120. Zalovani da damxmare wredebis dacva 

xdeba swrafmoqmedi amomrTvelebiT БВП5-02  da  БВЗ-2. 

Tbilisis elmavalmSenebeli qarxnis aseve did miRwevad unda CaiTvalos 

axali samanevro eleqtromavlis 4Е10
M-is Seqmna. misi gamoyenebis sferoebia: 

samanevro samuSaoebis Sesruleba metalurgiul warmoebebSi, salokomotivo depoebSi, 

eleqtroficirebuli rkinigzebis sasadgure gzebze da, aseve, maxarisxebeli sadguris 

maxarisxebeli gorakis momsaxureba. 

4Е10
M samanevro eleqtromavlis ZiriTadi teqnikuri maxasiaTeblebi mocemulia 

cxrilSi 8. 
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saaqcio sazogadoeba “elmavalmSenebeli” erTaderTi warmoeba iyo yofili 

sabWoTa kavSiris teritoriaze, romelic awarmoebda samrewvelo “koqsmaqrob” 

elmavlebs - ЭК13,  ЭК14,  ЭК14У,  ЭК15.  ЭК13-is warmoeba mimdinareobda 1977-1981 

wlebSi da gamoSvebulia 32 erTeuli, ЭК14 iwarmoeboda 1977-2005 wlebSi - 391, 

xolo ЭК15 2000 wlidan. jerjerobiT am droisaTvis gamoSvebulia sul 2 cali. 

samrewvelo koqsmaqrobi eleqtromavlis ЭК13-is warmoeba aTvisebul iqna 1970 

wels. am produqciam didi saxeli moutana sawarmos. pirveli ЭК13 eleqtromavlebi 

gaigzavna TurqeTSi, indoeTSi, poloneTSi, bulgareTSi, rumineTSi da 
CexoslovakiaSi. Tumca aRniSnuli modelis eleqtromavlebs gaaCniaT garkveuli 

naklovanebani. daisva amocana qarxnis specialuri saproeqto-sakonstruqtoro biuros 

winaSe, Seqmniliyo eleqtromavali ЭК14 tiristoruli amZraviT da distanciuri 

marTviT. proeqti ganxorcielda 1973 wels. yvelafris avtoria eleqtrosistemis 

eleqtroaparaturebisa da sagardamqnelo teqnikis ganyofilebis maSindeli gamge da 

SemdgomSi cnobili mecnieri saqarTvelos teqnikuri universitetis satransporto da 
manqanaTmSeneblobis fakultetis “eleqtruli transportis” #62 kaTedris gamge 
teqnikur mecnierebaTa doqtori, profesori, sergo karipidisi, romelic amJamadac 

xelmZRvanelobs aRniSnul kaTedras. ЭК14 uzrunvelyofs maRali saimedoobas eqspluataciaSi, 

avtomatizirebuli marTvis SesaZleblobis da teqnologiuri siCqareebis zust stabilizacias, 

romelic saWiroa metalurgiuli qarxnebis mZlavri sakoqse batareebis momsaxurebisaTvis. 

ЭК14 warmatebiT muSaobs msoflios mravali qveynis metalurgiul kombinatebSi. eleqtromavlis 

eqspluataciis vada 25  30 welia. 
cxrili 8 

4Е10
M samanevro eleqtromavlis ZiriTadi teqnikuri maxasiaTeblebi.    

teqnikuri maxasiaTeblebi eleqtromavali 4Е10
M 

nominaluri Zabva, v. 3000 

RerZuli maxasiaTebeli (RerZuli formula) 20-20 
liandagis sigane, mm. 1520 

wyvilTvlidan relsebze gadacemuli datvirTva kn. (tZ). %)(, 2234225   

kbilana gadacemis gadacemiTi fardoba (gadacemis ricxvi) 88 : 23=3,826 

simZlavre saaTur reJimze, wevis eleqtroZravebis lilvebze 
aranakleb kvt 

1460 

wevis Zalva saaTur reJimze, kn (tZ) aranakleb  218 (22,2) 

siCqare saaTur reJimSi, km/sT aranaklebi 23,2 
simZlavre gaxangrZlivebul reJimSi wevis eleqtroZravebis 
lilvebze, kvt. 1300 

wevis Zala gaxangrZlivebul reJimSi kn (tZ) 24,2 

konstruqciuli siCqare, km/sT 70 

saangariSo reJimis siCqare, km/sT 22,4 

saangariSo reJimis wevis Zala, kn (tZ) 16470 

simaRle relsis Tavidan muSa zedapiramde, mm: 
daSvebul mdgomareobaSi 
muSa mdgomareobaSi 

 
5200 

5500-5700 
gasavleli mrudis minimaluri radiusi, 10 km/sT moZraobis 
siCqaris dros, m. 

125 

samomsaxuro masa, 0,7 qviSis maragiT, t.  %292  
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SemdgomSi gamoSvebul iyo ЭК14У modifikaciis “koqsmaqrobi” elmavali, 

romelsac aqvs memanqanis muSaobisaTvis gaumjobesebuli pirobebi. 2005 wlidan 

damzadda da moicva ЭК14У-m ruseTis, ukrainis da yazaxeTis sawarmoebi. maT 

Soris, msoflioSi cnobili metalurgiuli koncerni MITALL  STAIL. mimdinareobs 

muSaoba maT gasavrceleblad msoflios sxva qveynebSi. 

memanqanis ufro komfortulad muSaobisaTvis 2005 wels qarxanaSi Seiqmna 

eleqtromavali ЭК15, romelSic blokebad aris dayofili elmavlis meqnikuri da 

eleqtruli nawilebi. jerjerobiT “elmavalmSenebelma” ЭК15 daamzada warmoeba 

“severstal”-is SekveTiT. 
sawarmo, aseve, awarmoebs moTxovnili nomenklaturis 80%-s. kerZod: wevis 

eleqtroZravebi, damxmare manqanebi, gamSveb _ maregulirebeli aparatebi, dacvis 

xelsawyoTa nawili, denmimRebi da sxv. 
 

sakontrolo kiTxvebi: 

1. ratom iTvleba eleqtromavali araavtonomiur lokomotivad? 

2. rogoria nominaluri Zabva sakontaqto qselSi mudmivi da cvladi denis dros? 

3. romeli ZiriTadi nawilebisagan Sedgeba eleqtromavali? 

4. ra ZaliT awveba pantografi sakontaqto sadens? 

5. ras emsaxurebian motor-ventilatorebi? 

6. ras emsaxureba motor-kompresori? 

7. ras emsaxureba motor-generatori?   

8. ras emsaxureba denis marTvis generatori? 

9. ras emsaxureba motor-tumbo? 

  

3. eleqtromoZravi Semadgenlobis meqanikuri nawili 
 

eleqtromavlis da eleqtromatareblis urika. eleqtromavlis Zara, masze 

ganlagebuli mowyobilobebiT, eyrdnoba urikebze. urikis ZiriTad nawilebad 

iTvlebian: CarCo, wyvilTvlebi buqsebiT, resoruli Camokidebani, gadasabmeli 

xelsawyoebi, satabike SeerTeba (eleqtromavals, romelsac aqvs SeerTebuli urikebi) 

da samuxruWe mowyobilobani. Tanamedrove eleqtromavlebs, moTxovnil simZlavreze 

damokidebulebiT aqvT oTxi, eqvsi, rva da meti wyvilTvala, wevis eleqtroZravebiT. 

urikis CarCoebi emsaxurebian datvirTvis miRebas Zaridan da masSi ganlagebuli 

aparaturidan da am datvirTvis gadacemas buqsebis saSualebiT wyvilTvlebze. Cveulebrivad 

erT urikaSi gaiTvaliswineba ori an sami wyvilTvala. urikis CarCo Rebulobs, aseve, 

samuxruWe da wevis Zalvebs, romlebic viTardebian wyvilTvlebis meSveobiT da maT 

moeTxovebaT hqondeT maRali simtkice. 

avtogadabmulobaze wevis Zalvis gadacemas miRebul sistemaze damokidebulebiT 

ganasxvaveben SeerTebul da SeuerTebel (gancalkevebul) urikebs. SeerTebuli 

urikebis dros wevis Zalva wyvilTvlebidan avtogadabmulobas gadaecema buqsebiT da 

urikis CarCoTi. amitom, avtogadabmuloba ganlagdeba urikis CarCos sabufere Zelze. 

SeuerTebel urikebSi wevis Zala gadaecema buqsebidan urikis CarCos da Semdgom, 

Zaris sayrdenebidan Zaris CarCos. am SemTxvevaSi avtogadabmuloba ganlagdeba Zaris CarCos 

bolo Zelze. 

SeerTebuli urikis CarCo (nax. 38.) Sedgeba grZivi gverdulebisgan (3) da 

CarCos ganivi samagri Zelebisagan (1-5), romlebic emsaxurebian gverdulebis 

dakavSirebas. aRniSnuli tipis CarCoebi aqvT ВЛ19, ВЛ22
М

,  da ВЛ23 _ modelis 

eleqtromavlebs. CarCos gverdulebi Sesrulebulia naglini furclebisagan, 
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xolo ganivi samagri Zelebi ki sxmulia. bolo CarCoTa Soris samagr Zels, 

romelzedac ganlagdeba avtogadabmuloba ewodeba wina (sabufere) Zeli. satabike 
Zeli (4) emsaxureba Zaris sayrdenebis ganlagebas, Zeli (2) gamoiyeneba CarCos Sua 

gamagrebisaTvis, xolo Zeli (1) axorcielebs meore urikis CarCosTan SeerTebas. 

gverdulebi Camosxmuli ganivi CamagrebebiT SeerTebulni arian specialuri 

WanWikebiT (6). wyvilTvlebze ganlagebuli buqsebis ganlagebis adgilebSi iqmneba 

sabuqse Wrili. qvemodan sabuqse Wrili daxurulia furcliT (7), romelic 

emsaxureba CarCos gantvirTvas gazrdili Zabvisagan kveTis Sesustebul WrilebSi. 

 
nax. 38. SeerTebuli urikis CarCo. 

 

CarCos gverdulebis cveTebis Semcirebis mizniT, sabuqse Wrilebis vertikalur 

dgarebze ganlagdeba sabuqse mimmarTvelebi (8), romlebzedac srialeben buqsebi, 

rodexac wyvilTvlebi moZraoben liandagis uswormasworo ubnebze, xolo sabuqse 

mimmarTvelebidan urikis CarCoze gadaecema wevis da samuxruWe Zalebi. 

urikebi urTierTSoris dakavSirebulni arian specialuri SeerTebiT, romelic 

saSualebas aZlevs ganlagdes urika garkveuli kuTxiT vertikalur da horizontalur 

sibrtyeSi, maTi ganivi gadaadgilebis gareSe. SeerTebis yvelaze martiv tipad, romelsac 

SeuZlia gadasces didi wevis da samuxruWe Zalebi iTvleba tabikuri SeerTeba. (nax. 39.). 

erTi urikis meoresTan SeerTebis sxmuli Zeli qmnis Cangals (1), romelSic 

Sedis meore SesaerTebeli urikis Zelis sayure (2). Canglis orive korZs aqvs 

naxvretebi Cawnexili milisebiT (4) tabikis (5) qvemodan. korZis budeSi ganlagebulia 

burTula (3) ori Semomkvreli fasonuri sadebebiT (7) da (8). SeerTebis awyobisas 

sadebebi gaiWimebian WanWikebiT (6). tabiki ganlagdeba qvemodan urikebis erTmaneTTan 

Segorebis Semdgom da daamagreben, Camovardnis dacvis mizniT, sayrdeniT (9). 

arseboben, aseve, mTlianad Camosxmuli CarCoebi, rodesac orive gverdulebi 

Camoisxmebian yvela ganiv samagr ZelebTan erTad, Tumca upiratesoba eniWebaT 

SeduRebul konstruqciebs. 
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urikebis zemoxsenebuli CarCoebi, romelTa saSualebiTac wevis Zala uSualod 

gadaecema avtogadabmulobaze konstruqciulad gamodis Zalian mZime da Tanamedrove 

pirobebSi maTi warmoeba SeCerebulia. 

 
nax. 39. eleqtromavlis urikebis tabikuri SeerTeba. 

 

eleqtromavlebis svliTi da dinamikuri xarisxianobis gazrdis mizniT upiratesoba 

mieniWa SeuerTebel (gancalkevebul) urikebs. eleqtromavlebiLВЛ10,LBЛ60,LВЛ60
К
,LВЛ80

К
  (nax. 40).  

 

 
nax. 40. ВЛ 80

К elmavlis urika: 
1-wyvilTvala; 2-furclovani resora; 3-xviiseburi zambara; 4-urikis CarCos gverdula;  
5-brjeni (kronSteini); 6-satabike Zeli; 7-wevis eleqtroZravi; 8-centraluri bude (saqusle). 
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CarCos gverdulebi (4) SeduRebulia oTxi furclisagan, romelic qmnis Caketil kveTs. 

masalis ukeTesad gamoyenebis mizniT gverdulis Sua nawili Sesrulebulia ufro maRali vidre 

misi bolo nawilebi. CarCos satabike Zeli (6), romelic ganlagebulia SuaSi sxmuli 

konstruqciisaa. es Zeli gatarebulia gverdulebSi da SeduRebulia konturis mixedviT da Zelis 

centralur budeSi (8) ganlagebulia tabiki zambaruli damabrunebeli mowyobilobiT. urikebs 

aqvT sadaviani buqsebi. CarCos gverduls qvemodan miduRebuli aqvs brjenebi (kronSteinebi) (5) 

lilvakis daboloebebis qvemoT trapeciadaluri kiloebiT. yvela horizontaluri (grZivi da 

ganivi) Zalvebi gadaecema buqsebidan CarCos brjenebze (5) rezinometaluri sadaveebis daxmarebiT. 

buqsebis vertikaluri gadaadgileba CarCos mimarT, maTi garkveuli mobrunebis xarjze, 

uzrunvelyofilia sadaveebis eqscentruli ganlagebiT, wyvilTvlis RerZis simetriis RerZebis 

mimarT. 

eleqtromatareblebs, aseve, aqvT SeuerTebeli urikebi. urikis CarCos aqvs 

H-seburi forma da SeduRebuli konstruqciisa, romelic damzadebulia naglini 

profilebisagan. gverdulebi SeduRebulia ori Svelerisagan da gaZlierebulia 

zemodan da qvemodan zesadebebiT. ganivi Zelebi SeduRebulia oTxi furclisagan, 

romelic iseve rogorc gverdulebi, qmnis yuTisebur kveTs. 

eleqtromoZravi Semadgenlobis urikebSi gamoyenebuli wyvilTvlebi Rebuloben 

emS-s mTlian masas da maTze gadaecema wevis eleqtroZravebis mgrexavi momenti, garda 

amisa, Tvlebze zemoqmedeben dartymebi gamowveuli gzis uswormasworobebisagan. amitom, 

wyvilTvlis damzadebis xarisxs da maT gamarTul mdgomareobaSi Senaxvas eTmoba 

gansakuTrebuli yuradReba. emS-s wyvilTvlis formireba warmoebs elementebisagan, 

romlebSic gaerTiandebian: RerZi, ori Tvlis centri, artaxebi da kbilaTvlebi. ВЛ60,  

ВЛ80,  ВЛ80
К
  da ВЛ10  eleqtromavlebis unificirebuli wyvilTvala warmodgenilia 41-e 

naxazze. 

 
nax. 41. eleqtromavlis wyvilTvali: 

1-buqsa; 2-artaxi; 3-kbila Tvlis gvirgvina; 4-kbila Tvlis centri; 5-Tvlis centris morgvi; 
6-RerZi. 
 

Tvlis centris konstruqciaze damokidebulebiT emS-ze miRebulia wyvilTvlebis 

Semdegi klasifikacia: manebiani _ eleqtromavlebisaTvis ВЛ19, ВЛ22
М da eleqtromatareblebis 
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motoriani vagonebisTvis; diskuri (badroiani) Camosxmuli eleqtromavlebisTvis ВЛ8,  ВЛ60,  

ВЛ80;  diskuri gaglinuli _ eleqtromavlebisTvis К,  Ф,  Ф
П
. 

manebiani da diskuri Camosxmuli Tvali Sedgenilia da igi Sedgeba Tvlis 

centrisagan, artaxisa da samagri rgolisagan, amitom mas artaxian Tvals uwodeben. 

diskur mTlian gaglinul Tvals ara aqvs calke artaxi. am SemTxvevaSi disko 

mTliania da mas uartaxo Tvali ewodeba.  

wevis momentis wyvilTvalaze gadacemis tipze damokidebulebiT kbilaTvlebi 

Caiwnexebian RerZze ВЛ19 da Ф tipis eleqtromavlebze, Tvlis dagrZelebul 

milisaze ki eleqtromavlebze ВЛ22
М

, ВЛ8,  ВЛ60
К
, ВЛ80

К
, ВЛ10  da К an kbilana 

gvirgvinebs daamagreben WanWikebiT YTvlis centrze eleqtromavlebze ЧС1, ЧС2, ЧС3. 

kbilaTvlebi (4) dasmulia Tvlis centris (5) wagrZelebul morgvze (milisaze). 

aseTi konstruqcia warmoadgens ormxriv kbilanur gadacemas.  

ЧС1, ЧС2, ЧС3 eleqtromavlebis wyvilTvlebi, aseve ЭР seriis eleqtromatareblis 

motoriani vagonis da metropolitenis vagonis wyvilTvlebs aqvT erTmxrivi 

kbilanuri gadacema. 

emS-ze buqsebSi gamoiyeneba gorgolaWiani sakisrebi. buqsebis daniSnulebas 

warmoadgens miiRos wevis da samuxruWe Zalvebi da gadasces igi emS-s urikebis 

CarCoebs, aseve, gadasces statikuri da dinamikuri Zalebi wyvilTvlebs. ВЛ80
К
  

eleqtromavlis buqsa gorgolaWiani sakisrebiT naCvenebia 42-e naxazze. 

emS-s urikebs resoruli Camokidebani gadascemen datvirTvas CarCodan, 

romelsac igi anawilebs calkeul Tvlebze da inarCunebs mudmiv mdgomareobaSi 

Tvlebis moZraobisas liandagis uswormasworo ubnebze, aseve uzrunvelyofen 

usafrTxo da mdovre svlas. svlis simdovrisa da gzaze zemoqmedebis pirobis 

mixedviT emS-s aqvs Camokidebis ori safexuri: wyvilTvlebis buqsebsa da CarCos 

Soris, romelic warmoadgens pirvelad Camokidebas da urikis CarCosa da Zaras 

Soris, romelic warmoadgens meorad Camokidebas. 
 

 
nax. 42. ВЛ 80

К
  eleqtromavlis buqsa: 

1-qveda resoris dasamagrebeli garepiri; 2-gorgolaWiani sakisrebi; 3-Siga rgoli;  
4- labirinTuli rgoli; 5-Cobali; 6-Suasadebi; 7-wina saxuravi; 8-WanWikebi; 9-Camketi 
firfita; 10-qanCi. 
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resorul Camokidebebs aqvT drekadi elementebi, kerZod: furclovani resorebi, 

zambarebi, rezinuli blokebi, pnevmobalonebi da, agreTve, rxevebis STanmTqmelebi, 

amortizatorebi, romlebic amsubuqeben mkveTr dartymebs Tvlebis gavlisas gzis 

uswormasworo ubanze. resoruli Camokidebani SeiZleba Sesruldes damoukideblad 

(eleqtromavlebi ВЛ10, ВЛ80 da eleqtromatareblebi) an gabalansebulni (eleqtromavlebi 

ВЛ22
М

,  ВЛ8,  ВЛ60). 

damoukidebeli Camokidebis dros (ix. nax. 40.) resorebzeda nawilebi eyrdnoba 

calkeul erTmaneTTan daukavSirebel resorebs (zambarebs). imisaTvis, rom uzrunvelyofili 

iqnes resorebis orive mxares erTi da igive datvirTva, resoris caluRis sayrden zedapirs, 

romelic ganlagebulia buqsis zemoT amzadeben cilindruls, rac uzrunvelyofs mis 

mobrunebas. qveda Camokidebisas, e.i. resorebis ganlagebisas, buqsis qvemoT moewyoba 

saxsruli kavSiri lilvakis meSveobiT. Tu zambarebi ganlagdebian brjenebze 

(kronSteinebze), maSin sadaveebis gamoyeneba, romlebic uSveben buqsis garkveul mcire 

Semobrunebas, uzrunvelyofs erTi buqsis orive zambarebs Soris datvirTvebis ganawilebas. 

imisaTvis, rom eqspluataciaSi SenarCunebul iqnes Tvlebs Soris datvirTvebis Tanabari 

ganawileba da gaxdes igi damoukidebeli, resoruli Camokidebis mdgomareobis miuxedavad, 

axdenen resorebisa da zambarebis balansirebas. Tumca balansirebuli sistemebis 

inerciuloba maRali siCqareebis dros amcirebs balansirebis muSaobis efeqtianobas gzis 

uswormasworo ubnebze moZraobis SemTxvevaSi, amitom, Cqarosnuli eleqtromavlebisaTvis 

resorul CamokidebaTa balansireba ar warmoebs. 

Zaris masisagan mosuli vertikaluri datvirTva urikebis CarCoebze SeiZleba 

gadaeces xistad qanqariseburi sayrdenebiT an drekadi kavSirebiT. ВЛ19, ВЛ22
М 

eleqtromavlebze Zara, centraluri brtyeli saqusle mowyobilobiT, xistad eyrdnoba 

urikis CarCos ganiv Zelebs. brtyeli sayrdenebi martivia konstruqciulad, Tumca 

moiTxovs damatebiT sayrdenebs Zaris mdgradobis uzrunvelyofis mizniT. garda amisa, 

moZraobis maRali siCqareebis dros iqmneba eleqtromavlis gazrdili zemoqmedeba 

liandagze, vinaidan dinamikur procesebSi erTdroulad monawileoben Zaris da urikis 

masebi. amitom, eleqtromavlebis savali Tvisebebis gaumjobesebisaTvis mizanSewonili 

aRmoCnda Zaris urikasTan kavSirSi CarTuli iqnes drekadi elementebi.  

Zaris urikasTan drekadi kavSirebis konstruqciuli Sesruleba mravalgvaria. 

magaliTad, ВЛ60 tipis eleqtromavalze gamoyenebulia Zaris centraluri moqanave 

(qanqariseburi) sayelurebi, romlebic ara marto gadascemen vertikalur datvirTvas 

urikis CarCos, aramed aseve emsaxurebian wevis Zalvis gadacemas. garda amisa, isini 

uSveben erTdroulad Zarisa da urikis Semobrunebas horizontalur sibrtyeSi. am 

dros Zaris mdgradoba uzrunvelyofilia gverdiTi sayrdenebiT da specialuri 

damabrunebeli mowyobilobebiT, romlebic akavSireben centralur sayrdenebs da 

Zaras. datvirTva Zaridan urikaze (nax. 43.) gadaecema rezinuli konusuri SuasadebebiT 

(2) qanqarisebur sayrdenze (1). Sualedur mdgomareobaSi mas ikaveben wevebi (3) da 

damabrunebeli zambarebi (4). 

oTx da rvaRerZian eleqtromavalze didi gavrceleba moipova mowyobilobam 

centraluri sayrdenebis gareSe. magaliTad ВЛ80 eleqtromavlis TiToeuli 

seqciis Zara eyrdnoba or orRerZian urikaze zambaruli sayrdenebiT, romelic 

individualur buqsebzeda resorul CamokidebasTan erTad uzrunvelyofs saWiro 

mdgradobas. am konstruqciis dros wevis Zala urikis CarCoze gadaecema urikis 

centraluri tabikidan. 

emS-s umravlesobaSi gamoiyeneba Zaris centraluri akvnuri Camokideba. 

akvani uSvebs urikis da Zaris fardobiT ganiv gadaxrebs. centralur akvnur 
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CamokidebaSi ganlagdeba furclovani resorebi da zambarebi. rxevis energiis 

CaqrobisaTvis sabuqse da centralur akvnur CamokidebebSi gamoiyeneba rogorc  

 
 

nax. 43. qanqariseburi sayrdeni 

 

friqciuli, aseve hidravlikuri Camqrobebi. rac Seexeba Cqarosnul moZraobas, aq 

saval nawilebSi gamoiyeneba pnevmaturi resorebi. 

 

sakontrolo kiTxvebi: 

 

1. romeli ZiriTadi nawilebisagan Sedgeba eleqtromavlis urika? 

2. ras emsaxureba urikis CarCo? 

3. rogor gadaecema wevis Zalva eleqtromavlis SeerTebul urikebSi? 

4. rogor gadaecema wevis Zalva eleqtromavlis SeuerTebul urikebSi? 

5. romeli nawilebisagan Sedgeba eleqtromavlis Tvali? 

6. ramdeni kbilaTvali ganTavsdeba eleqtromavlis wyvilTvalas RerZze? 

7. ramdeni kbilaTvali ganTavsdeba eleqtromatareblis wyvilTvalas RerZze? 

8. rogori buqsebi gamoiyeneba emS-ze ? 

 

 
eleqtromavlis da eleqtromatareblis Zara. daniSnulebis mixedviT emS-s Zara 

arsebobs salokomotivo da savagono. savagono Zaras moekuTvneba eleqtromatareblis 

vagonis Zara. Zara Sedgeba qveda CarCosagan, gverdiTi kedlebisagan, torsuli kedlebisa 

da saxuravisagan.  

salokomotivo Zara Rebulobs vertikalur datvirTvebs mowyobilobaTa masisagan, 

romlebic ganlagebulni arian SigniT, xolo savagono Zarebi ki mowyobilobaTa masisagan, 

romlebic ganlagebulia vagonis qveS, nawilobriv SigniT, aseve mgzavrebisagan. garda amisa 

Zaraze moqmedeben liandagis uswormasworobiT gamowveuli horizontaluri datvirTvebi, 

centridanuli Zala da qaris dawolis Zala, aseve grZivi Zalvebi, romlebSic gaerTiandebian 

wevis da inerciis Zalebi, warmoSobilni damuxruWebisa da moZrav SemadgenlobaTa 

avtogadabmulobebiT maTi urTierTdajaxebis dros.  

datvirTvis miRebis meTodis mixedviT ganasxvaveben Zaras mzidi CarCoTi, 
romelSic ZiriTad datvirTvas Rebulobs Zaris CarCo (mzidi ewodeba 

konstruqciis elementebs, romlebic Rebuloben ZiriTad datvirTvebs); mzidi 
gverdiTi kedlebiT da CarCoTi, romelSic gverdiTi kedlebi Sesrulebulia 
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meseriseburi formis saxiT (an arairibanuli sistema garsamosiT) da Rebulobs 

vertikalur datvirTvas da mTlianmzidi Zara, romelSic CarCo, gverdiTi kedlebi 

da saxuravi muSaoben, rogorc erTi mTliani konstruqcia. konstruqciuli 

Sesrulebis mixedviT emS-s Zara SeiZleba iyos foladis SeduRebuli, sadac mzidi 

nawilebi Sesrulebulia foladisagan, aluminisagan da plastmasisagan. 

yofil sabWoTa kavSiris masStabiT eleqtromavalze farTo gavrceleba 

moipova Zaram mzidi CarCoTi. Zaris konstruqcia ganisazRvreba avtogadabmulobis 

ganlagebis mixedviT, Tu avtogadabmuloba ganlagebulia Zaris CarCos bolo 

Zelze, Sesabamisad CarCo Rebulobs dartymas uSualod avtogadabmulobidan, 

xolo, Tu avtogadabmuloba ganlagebulia urikis CarCoze, maSin Zaris CarCo 

Rebulobs dartymis dros TviT Zarisagan warmoSobil mxolod inerciul Zalebs. 

 ВЛ19, ВЛ22
М

,  ВЛ23 da ВЛ8  eleqtromavlebze avtogadabmuloba ganlagebulia 

urikis CarCoze, xolo Zaris CarCos aqvs gaZlierebuli Sua grZivi Zelebi, 

romlebic gadascemen Zaris datvirTvas urikis centralur sayrdens, romelic 

ganlagebulia urikis satabike Zelze.  

Tanamedrove eleqtromavalze avtogadabmuloba ganlagebulia Zaris 

CarCoze. ВЛ60
К eleqtromavlis Zaris CarCo warmodgenilia 44-e naxazze. 

 
nax. 44. ВЛ 60

К eleqtromavlis Zaris CarCo: 
    1-gadasabmeli Zeli; 2-gverdiTi saxerxemlo Zeli; 3-satabike Zeli; 4-ganivi Zeli. 
 

eleqtromatareblis vagoni Sesruldeba mzidi ZariT. ЭР seriis eleqtromatareblis Zaris 

CarCos (nax. 45.) aqvT gverdiTi saxerxemlo Zelebi (2), romlebic ganlagebulia CarCos boloebSi 

gadasabmel (1) da satabike Zelebs (3) Soris, sadac ganlagdeba avtogadabmulobaTa STanmTqmeli 

aparatebi. satabike Zelebze ganlagebulia tabiki da srialebi. satabike Zelis Sua adgilebidan 

gamodian iribanebi (4), romelTaganac gadaecema dartymisa da wevis Zalvebi; gverdiT grZiv Zelebze (6). 

mTel sigrZeze, satabike Zelebs Soris, ganlagebulia ganivi Zelebi (5, 7). CarCos zemodan daduRebulia 

iataki liTonis gofrirebuli furclebisagan. 
 

 
nax. 45. ЭР seriis eleqtromatareblebis Zaris CarCo. 
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sakontrolo kiTxvebi: 

1. daniSnulebis mixedviT ra saxis Zarebi arseboben emS-ze? 
2. mzidunarianobis mixedviT rogori Zarebi gamoiyeneba emS-ze? 
3. mzidunarianobis mixedviT, romeli Zara aris yvelaze Lgavrcelebuli    L   

eleqtromavlebze? 

4. romeli ZiriTadi elementebisagan Sedgeba eleqtromavlis Zaris CarCo? 

 

eleqtromatarebeli. sagareubno da saqalaqTaSoriso mimosvlisaTvis eleqtroficirebul 

rkinigzebze gamoiyeneba eleqtromatarebეli, romეlic Sedgeba motoriani da misabmeli vagonebisagan. 

mgzavrnakadebze damokidebulebiT eleqtromatarebeli formirdeba 4, 6, 8, 10 an 12 vagonisagan. 

vagonis meqanikuri nawili Sedgeba Zarisagan, urikisagan, gadasabmeli xelsawyoebisa da 

samuxruWe mowyobilobebisagan. gadasabmeli xelsawyoebi ganlagebulia Zaris CarCos sabufere Zelze. 

eleqtromatareblis motorian vagonze, Cveulebrivad, ganlagdeba wevis oTxi eleqtroZravi CarCoze 

CamokidebiT. gansxvavebiT eleqtromavlis wevis eleqtroZravisa motorian vagons aqvs ventilatori, 

romelic ganlagebulia Ruzis lilvze. 

eleqtromatareblis eleqtruli mowyobilobani, ZiriTadSi, eleqtromavlis analogiuria. 

imisaTvis, rom gaizardos farTobi mgzavrebisaTvis, eleqtrul mowyobilobebs ganalageben Zaris qveS, 

nawilobriv vagonis saxuravze. eleqtromatareblis marTva xorcieldeba memanqanis kabinidan 

kontrolioris saSualebiT. wevis eleqtroZravis moqmedebis principi igivea, rogorc 

eleqtromavalSi, Tumca eleqtromavalSi gaTvaliswinebulia avtomaturi gaSvebis mowyobiloba, 

romelSic specialuri aCqarebis rele uzrunvelyofs gamSvebi rezistorebis TandaTanobiT 

gamorTvas an transformatoris meoradi gragnilis gamosasvlelebis gadarTvas, amavdroulad, 

gaSvebis mocemuli denis SenarCunebiT. 

rigis vagonSemkeTebeli qarxana awarmoebda ЭР seriis eleqtromatarebels 

(eleqtromatarebeli rigis). 1975 wels man daiwyo gamoSveba mudmivi denis 14 

eleqtromatareblis ЭР 200  (nax. 46.), romelsac aqvs konstruqciuli siCqare       

200Lkm/sT. aseTi eleqtromatarebeli daniSnulia samgzavro mimosvlisaTvis 

Cqarosnul rkinigzebze. amJamad igi kursirebs sankt-peterburgi-moskovis sarkinigzo 

magistralze. 

 
nax. 46. eleqtromatarebeli ЭР 200.  
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1994 wlidan mudmivi denis eleqtroficirebul gzebze eqspluataciaSia 

sagareubno eleqtromatarebeli, romelic aSenebulia demixovos (ЭД2Т) da 

toroJokis (ЭТ2) vagonmSenebel qarxnebSi, xolo 1996 wlidan cvladi denis 

eleqtromatarebeli ЭД9Т. 

1977 wels demixovos  vagonmSenebel qarxnaSi daiwyo gamoSveba ЭД4 da ЭД4М 

eleqtromatareblebis. tixvinis qarxana “transmaS”-is mier aSenda eleqtromatarebeli 

“sokoli”, romelic gaTvaliswinebulia 350250  km/sT siCqareze. 

eleqtromatarebeli “sokoli”-is motorvagoniani Semadgenloba formirdeba 

sam vagoniani seqciebisagan. sabazo 12 vagoniani eleqtromatareblis varianti 

Sedgeba oTxi seqciisagan. misabmel, motorian da transformatorian vagonebs aqvT 

sigrZe 26 m, saTaves-27 m. TiToeuli sam vagoniani seqcia moicavs wevis, samuxruWe 

da sakontrolo mowyobilobaTa srul kompleqts. 

seqciis vagonebis Zarebi mTlianSeduRebuli da mTlianmzidi konstruqciisaa, 

romlebic damzadebulia aluminis Senadnobisagan. Zara iatakiT gayofilia or 

nawilad: samgzavro saloni da vagonqveSa ganyofileba, romelic gankuTvnilia 

mowyobilobaTa mosaTavseblad. garda saTave vagonisa, yvela vagons aqvs samgzavro 

salonebis erTnairi Siga zomebi. Zaris TiToeul bolo nawilSi, tamburis 

raionSi, gaTvaliswinebulia e. w. “sasikvdilo nawili”, romelsac aqvs dadablebuli 

simtkice konstruqciis ZiriTad nawilTan SedarebiT. es nawilebi vagonebis 

avariuli urTierTdaqanebisas iwyeben ra deformirebas, aqroben dartymis energiis 

mniSvnelovan nawils, romelic zrdis mgzavrebis usafrTxoebas, avariuli 

situaciebis SemTxvevebSi. 

eleqtromatarebel “sokoli”- s samuxruWe sistema moicavs eleqtrul da 

diskur (badrosebur) friqciul muxruWebs. 

samuxruWe badroebi ganlagebulia misabmeli vagonebis urikis wyvilTvlebis 

RerZebze da motoriani vagonebis urikebis reduqtoris RerZze. saswrafo 

damuxruWebis damatebiT muxruWad gamoiyeneba magnitorelsuri muxruWi. motoriani 

da misabmeli vagonebis urikebi aRWurvilia antimablokirebeli sistemiT, romelic 

uzrunvelyofs maqsimalur dasaSveb samuxruWe Zalas, Tvlebis relsebTan CaWidebis 

koeficientis nebismieri sididis dros, samuxruWe magistralSi haeris xarjis 

Semcirebas da eleqtruli sarqvelebis samsaxuris vadis gazrdas. sistema aRWurvilia 

yvela elementebis makontrolebeli sistemiT. 

ganaTebis, haeris kondicirebis da vagonebis sxva mowyobilobaTa qselebis 

kveba uzrunvelyofilia gardamsaxebis kompleqsiT, romelSic Sedis maRalvoltiani 

gardamsaxi, romelic ikvebeba mudmivi denis sakontaqto qselidan ZabviT 3 kv. an 

transformatoridan cvladi denis qselidan ZabviT 25kv. da uku gardamsaxi, 

romelic daniSnulia saakumulatoro batareebis damuxtvis normaluri reJimis 

SesanarCuneblad. 

pirveli da meore klasis vagonebi eleqtromatarebel “sokol”-Si aRWurvilia 

rbili dasajdomi adgilebiT, Tu mgzavrobis xangrZlivoba 3,5 4 sT-ia, xolo 

aucileblobis SemTxvevaSi SesaZlebelia dasawoli adgilebis modificireba. 

pirveli klasis vagons aqvs gaxsnili salonuri an kupirebuli dagegmva Suaze 

gayofiT or seqciad, rac amcirebs “gvirabuli efeqtis” SegrZnebas. SekveTaze 

damokidebulebiT upiratesoba eniWeba Ria salonur dagegmvas, Tumca SesaZlebelia 

Sesruldes kupe 2 da 4 adgiliT an “naxevarkupe” karebebis gareSe (savarZlebs Soris 

msubuqad gadasatixri mowyobilobiT), romelTac aqvT saSualo simaRlis mqone 

adamianis simaRle. 
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meore klasis, turistuli tipis vagons aqvs gaxsnili salonuri dagegmva 

oTxi savarZlis rigobrivi ganlagebiT (pirvel klasSi sami savarZlis), romelic 

ganTavsdeba Zaris gverdiT kedlebTan, maT Soris, Zaris SuaSi, aris gamWoli 

gasasvleli. 

12 vagoniani eleqtromatarebeli “sokoli” gaTvlilia 690 dasajdom adgilze, 

romelTagan 158 pirveli da 532 meore klasisaa. saTave vagonebSi gaTvaliswinebulia 

gazrdili komfortabelurobiT aRWurvili saloni Svid mgzavrze. 

maSasadame, konstruqciuli SesrulebiT eleqtromatarebeli “sokoli”, 

vagonebis salonis klasis mixedviT SeiZleba iyos Semdegi saxis: saTave vagoni 

pirveli klasis saloniT; Zraviani vagoni pirveli klasis saloniT; misabmeli 

vagoni meore klasis saloniT; transformatoriani vagoni bariT da pirveli 

klasis saloniT. 

2003 wels damTavrda axali Taobis eleqtromatareblis ЭМ 4 “sputnik”-is 
Seqmna. 

mimdinareobs samecniero-kvleviTi muSaoba axali Taobis eleqtromatareblebis 

Sesaqmnelad, asinqronuli wevis eleqtroZravebis gamoyenebiT da siCqaris impulsuri 

regulirebiT. 

2009 wels moskovi-sankt-peterburgis ubanze eqspluataciaSi Sevida germanuli 

kompania “simensi”-s  mier Seqmnili Cqarosnuli eleqtromatarebeli “sapsani”, igive 
“velaro rusi”, romelic damzadebulia ruseTis rkinigzis dakveTiT. mas SeuZlia 

ganaviTaros 275 km/sT siCqare da dafaros aRniSnul qalaqebs Soris manZili 3 sT da 

45 wT-Si, risTvisac igegmeba aRniSnuli sarkinigzo magistralis 100 km-mde gzis da 

10 sadguris modernizacia. 

ZiriTadi monacemebi zogierTi tipis eleqtromatareblis Sesaxeb mocemulia 

cxrilSi 9. 
cxrili 9 

eleqtromatareblebis teqnikuri maxasiaTeblebi. 
 

maCvenebeli 

eleqtromatareblebis seriebi 

ЭР 1, ЭР 2, 

ЭР 12, ЭР2Р, 

ЭТ 2, ЭД2Т 

ЭР22М, 

ЭР22В 
ЭР200 ЭР29*** 

ЭР9П, ЭР9М, 

ЭР9Е, ЭД9Т 

denis saxe mudmivi cvladi 
matareblis 
Semadgenloba* 

5М+3П+2Пг Мг+2П+Мг 2Пг+12М 2Пг+6М+4П 5М+3П+2Пг 

konstruqciuli 
siCqare m/wm 
(km/sT) 

36(130) 36(130) 55(200) 33(120) 36(120) 

dasajdomi 
adgilebis 
raodenoba 

1050 988 816 _ 1060 

matareblis 
sigrZe, m. 

201,5 200,5** 347,42 264,9 201,8 

 

*vagonebi: М _ Zraviani (motoriani); П _ misabmeli; Пг _ misabmeli saTave; Мг _ Zraviani 
saTave. 
** _  ori seqciis sigrZe. 
*** _ 12 vagoniani seqciis SemTxvevaSi vagonis sigrZe udris 21,6 m. 
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sakontrolo kiTxvebi: 

1. vagonebis ra raodenobiT formirdeba eleqtromatarebeli? 

2. ramdenia Cqarosnuli eleqtromatareblis ЭР 200 konstruqciuli siCqare? 

3. ramdeniaLCqarosnuliLeleqtromatareblisL“sokoli”Lkonstruqciuli siCqare? 

4. ramdenia Cqarosnuli eleqtromatareblis “sapsani” konstruqciuli siCqare? 

5. rogoria mzidunarianobis mixedviT eleqtromatareblis Zara? 

6.  komfortabelobis TvalsazrisiT rogor formirdeba 12 vagoniani Cqarosnuli 

eleqtromatarebeli “sokoli”? 

7. romeli qarxana amzadebs ЭР seriis eleqtromatarebels? 
 

lokomotivis RerZuli maxasiaTebeli. wevis Zalva, romelic iwvevs 

matareblis gadaadgilebas, warmoiSveba lokomotivis an Zraviani vagonis Tvlebis 

relsebTan urTierTqmedebis dros Zravebidan wyvilTvlebze gadacemuli mbrunavi 

momentis Sedegad. 

eleqtromavalze da Tbomavalze gamoyenebuli wevis eleqtroZravebi saSualebas 

iZlevian gamoyenebul iqnes, rogorc individualuri aseve jgufuri amZravebi. 

individualuri amZravis dros yoveli moZravi wyvilTvala SeerTebulia Tavis 

wevis ZravasTan kbilanuri gadacemiT. jgufuri amZravis dros moZravi wyvilTvlebi, 

romlebic ganlagebulia erT xist CarCoze, urTierTSoris dakavSirebulia Sualeduri 

kbilaTvlebiT. 

Tu lokomotivSi wyvilTvlebis raodenoba ar aRemateba eqvss, maSin aseTi 

lokomotivi konstruqciulad Tavsdeba erT ZaraSi da mas erTseqciani lokomotivi 

ewodeba. 

wyvilTvlebis meti raodenobis SemTxvevaSi lokomotivi xdeba zedmetad 

grZeli da mZime, rac Zlier arTulebs mis liandagis mrud ubnebSi Caweras, ris 

gamoc aseTi lokomotivi Cveulebrivad Sesruldeba ara erT, aramed or da 

xandaxan sam ZaraSi, romelsac Sesabamisad or da samseqciani lokomotivebi 

ewodebaT. TviT seqciebi erTmaneTTan dakavSirebulni arian specialuri kavSirebiT 

an avtogadabmulobiT. arsebobs oTxseqciani Tbomavlis ramdenime gamocdili 

nimuSi. zogierT SemTxvevebSi seqciuri lokomotivebis mowyobilobani saSualebas 

iZlevian, rom TiToeulma, calke aRebulma seqciam, damoukideblad ataros 

matarebeli. lokomotivis aseT marTvas seqciuri marTva ewodeba.  

lokomotivis ekipaJur nawilSi wyvilTvlebis ganlageba wevis eleqtroZravebidan 

ganxorcielebuli amZravis saxe da avtogadabmulobaze wevis Zalvis gadacemis meTodi 

miRebulia gamoixatos lokomotivis RerZul maxasiaTeblebSi (RerZul formulaSi). 

formulaSi Cawerili cifrebi “2” an “3” miuTiTeben RerZebis raodenobas 

lokomotivis erT saval nawilSi (erT urikaSi). RerZul maxasiaTebelSi mocemuli 

aRniSvna “_” aRniSnavs, rom urikebi ar arian erTmaneTTan kavSirSi, e.i. ar arian 

erTmaneTTan saxsrul kavSirSi da wevis Zalva moZravi wyvilTvlebidan avtogadabmulobaze 

gadaecema lokomotivis Zaris CarCodan, romelsac mocemul SemTxvevaSi aqvs gazrdili 

simtkice. aRniSvna “+” miuTiTebs, rom urikebi saxsrul urTierTkavSirSia da 

wevis Zalva moZravi wyvilTvlebidan avtogadabmulobaze gadaecema urikebis 

CarCoebidan. Tu moZrav wyvilTvlebs aqvT individualuri amZravi, maSin cifrs, 

romlis saSualebiTac aRiniSneba RerZTa raodenoba, lokomotivis erT ekipaJSi 

daemateba indeqsi “0”. magaliTad eleqtromavali RerZuli maxasiaTeblebiT 00 33   

warmoadgens erTseqcian da eqvsRerZian lokomotivs, ori urTierTdakavSirebuli 

samRerZiani urikiT, moZravi wyvilTvlebis individualuri amZraviT da wevis 

Zalvis gadacema avtogadabmulobaze mimdinareobs urikebis CarCoebidan. 
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orseqciani lokomotivis SemTxvevaSi, rodesac TiToeul seqcias SeuZlia 

damoukideblad muSaoba (seqciuri marTva), RerZuli maxasiaTeblis win, romelic 

moTavsebulia frCxilebSi, Caiwereba cifri 2. magaliTad: RerZuli maxasiaTebeli 

2(
00 22  ) miekuTvneba orseqcian rvaRerZian lokomotivs, romlis TiToeul seqcias 

aqvs ori urTierTdakavSirebuli orRerZiani urika, moZravi wyvilTvlebis individualuri 

amZraviT, wevis Zalvis gadacema avtogadabmulobaze mimdinareobs lokomotivis 

Zaris CarCodan. lokomotivis TiToeul seqcias SeuZlia damoukideblad muSaoba 

e.i. xorcieldeba seqciis marTva. Tu lokomotivis seqciebs damoukideblad muSaoba ar 

SeuZliaT, maSin RerZuli maxasiaTebeli miiRebs saxes 
0000 2222  . 

ZiriTadi monacemebi msoflioSi gamoyenebuli zogierTi tipis eleqtromavlebis 

Sesaxeb mocemulia qvemoT moyvanil cxrilebSi 10-dan 23-is CaTvliT.  
cxrili 10 

saqarTvelos, ruseTis da CexeTis warmoebis eleqtromavlebis ZiriTadi teqnikuri 
monacemebi. 

 

maCveneble-

bi 

eleqtromavlebis seriebi 

ВЛ23 

ВЛ8 

ВЛ10, 

ВЛ10
у
 

ВЛ11 

ЧС2 
ЧС2

т 
ЧС6 

ЧС200 

ВЛ80
т
 

ВЛ80
р
 

ВЛ80
с 

ВЛ85 
ЧС4 

ЧС4
т 

ВЛ82 
ВЛ82

м 

denis saxe 
mudmivi cvladi 

mudmivi 
da 

cvladi 

RerZuli 
maxasiaTeb- 
lebi 

30+30; 
20+20+20+20 

20-20-20-20; 
2(20-20) 

30-30; 
 

2(20-20); 
20-20-20-20 

20-20- 
-20-20 

2(20-20) 
 

30-30 
 

20-20-20-20 
 

daniSnule-
ba 

satvirTo samgzavro satvirTo samgzav-
ro 

satvir-
To da 
samgzav-

ro 
konstruq- 
ciuli 
siCqare m/wm 
(km/sT) 

28 (100) 28 (100) 
44 

(160) 

50 (180) 

61 (220) 
31 (110) 

31 
(110) 

44 (160) 
50 (180) 

31 (110) 

gadabmuli 
(mTliani) 
masa, t. 

132; 
184 

184 
123; 
126 

160; 
156 

184; 
184; 
192 

288 
123; 
126 

184; 
200 

sigrZe 
avtogadab- 
mulobis 
RerZebs 
Soris, mm. 

17020; 
27520 

32840 18920 
33000; 
33080 

32840 45000 19980 32840 
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cxrili 11 
indoeTis rkinigzis mudmivi denis eleqtromavlebi 

 
                                cxrili 12 

indoeTis rkinigzis cvladi denis eleqtromavlebi. 
 

parametrebi cvladi denis eleqtromavlebi 25 kv. 50 h. 
seria WAP1/ 

WAP3 

WAP4/ 

WAP6 

WAP

5 

WAG5 WAP7 WAG 

6A 

WAG 

6B 

WAG 

6C 

WAG

7 

WAG9/ 

WAG9H 

RerZuli 
formula 

30+30 30+30 20+20 20+20 30+30 20+20 
+20 

20+20 
+20 

20+20+ 
+20 

30+30 30+30 

wevis Zravis  
tipi 

TAO 

659 

HS 

15250 

6FX

A 

7059 

TAO 

659 

FRA 

6068 

L3M 

450-

2ASE

A 

Hitachi 

HS 

15556 

Hitachi 

HS 

15256 

Hitac

hi 

HS 

15250

-G 

FRA 

6068 

nominaluri 
simZlavre,  
kvt. 

3730 3730 2985 2870 4565 4475 4475 4475 3750 4500 

wevis Zala 
gaSvebisas,  
kn. 

220 302 258 329 353 440 441 441 400 460/510 

masa, t. 107 107 78 90 123 123 123 123 123 123/135 

maqsimaluri 
siCqare,  
km/sT. 

140 140 160 100 140 100 100 100 100 100 

wevis 
Zravebis 
Zabvis 
regulire-
bis meTodi 

ВПС+

В 

ВПС+

В 

АТП ВПС+В АТП УВ УВ УВ ВПС

+В 

АТП 

firma 
damamzadebe- 
li 

CLW CLW ABB CLW/B

HEL 

CLW/ 

Bombar-

dier 

ASE

A 

Hitachi Hitachi CLW Adtranz/ 

CLW 

 
 
                             
 
 

parametrebi 
mudmivi denis 

eleqtromavlebi 
orsistemiani eleqtromavlebi (25 kv, 50 h. da 

1,5 kv. mudmivi denis) 
seria WCM6 WCG2 WCAM1 WCAM2 WCAM3 WCAG1 

RerZuli 
formula 

30+30 30+30 30+30 30+30 30+30 30+30 

wevis Zravis 
tipi 

Hitachi HS  

15250 

Heil TM493 

AZ 

Alstom/CLW 

TAO 659A1 

TAO 659 Hitachi HS  

15250 

Hitachi 

HS  

15250A 

simZlavre, kvt. 3430 3120 2715/2870 3505/2160 3730/3432 3730/3432 
wevis Zala 
gaSvebisas, kn. 

  294/275 329/255 400/255 427/290 

masa, t. 105 90 100 120/80 105 100 
maqsimaluri 
siCqare, km/sT. 

120 132 113 113 121 128 

wevis Zravebis 
Zabvis 
regulirebis 
meTodi 

PP PP PP ПДЭ ПДЭ ПДЭ 

firma 
damamzadebeli 

CLW CLW BHEL BHEL BHEL BHEL 
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cxrili 13 
indoeTis rkinigzaze moZravi Tbomavlebi.  

 

parametrebi indoeTis rkinigzis Tbomavlebi 
seria 

WDM2 WDM4 WDP1 
WDP3A 

(WDG2) 
WDP3 WDP4 

WDP3A 

(WDG2) 
WDG4 

simZlavre 
xangrZliv 
reJimSi, kvt. 

1950 1950 1710 2300 1710 2984 2300 2984 

sastarto 
wevis Zalva, 
kn. 

300 280 196 353 285 270 389 540 

RerZuli 
formula 

30+30 30+30 20+20 30+30 30+30 201+201 30+30 30+30 

masa, t. 112,8 112,8 80,1 117 117 119 123 126 
maqsimaluri 
siCqare, km/sT. 

120 130 140 140 160 160 100 100 

dizelis 
Zravis tipi 

ALCO 

251B-16 
GM567D3 

ALCO 

251C-12 

ALCO 

251C-16 

ALCO 

251C-12 

16-710 

G3B 

ALCO 

251C-16 

16-710 

G3B 

firma-
damamzadebeli 

Alco, 

DLW 
GM DLW DLW DLW 

GM, 

DLW 
DLW 

GM, 

DLW 

  
     cxrili 14 

iaponiis rkinigzis eleqtromavlebi mudmivi denis eleqtroZravebiT. 
  

parametrebi 
eleqtromavlebi mudmivi denis ZravebiT (iaponia) 

mudmivi deni 1500v. 
seria EF 64 EF 65 EF 66 EF 67 EF 200 EF 210 EH 200 

RerZuli 
formula 

20+20+20 20+20+20 20+20+20 20+20+20 20+20+20 20+20+20 2(20+20) 

nominaluri 
simZlavre, 
kvt. 

2550 2550 3900 2850 6000 3390 4520 

wevis Zravebis 
simZlavre 
xangrZliv 
reJimSi, kvt. 

425 425 650 475 1000 665 565 

masa, t. 96 96 100,8 99,6 100,8 100,8 134,4 
maqsimaluri 
siCqare, km/sT. 

100 100 110 100 120 110 110 

firma-
damamzadebeli 

T/K/TO K/TO/T/N K/TO TO H M/K T 

         
  cxrili 15 

iaponiis rkinigzis eleqtromavlebi cvladi denis eleqtroZravebiT. 
 

parametrebi 
cvladi denis eleqtromavlebi 

20 kv, 50 h. 
mravalsistemiani eleqtromavlebi 

seria ED 75 ED 76 ED 79 EF 81 EH 500 EF 510 

RerZuli 
formula 

20+20 20-20-20 20+20 20+20+20 2(20+20) 20+20+20 

nominaluri 
simZlavre, 
kvt. 

1900 1900 1900 2550/2370 4000 3390 

masa, t. 67,2 87 68 100,8 134,4 100,8 
maqsimaluri 
siCqare, km/sT. 100 100 110 110 110 110 

firma-
damamzadebeli 

M/H/T H/M/T H/M H/M T M/K 
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cxrili 16 
    iaponiis rkinigzis eleqtromavlebi asinqronuli wevis eleqtroZravebiT. 

 

parametrebi 
eleqtromavlebi asinqronuli wevis ZravebiT 

mudmivi deni 1500 v. 
seria EF 200 EF 210 EF 500 EF 510 EF 200 EH 500 

sakontaqto 
qselis Zabva, 
kv. 

1,5 1,5 1,5 20 25 1,5 20 25 1,5 1,5 20 25 

sakontaqto 
qselis denis 
sixSire, h. 

0 0 0 60 50 0 60 50 0 0 60 50 

RerZuli 
formula 

20+20+20 20+20+20 20+20+20 20+20+20 2(20+20) 2(20+20) 

nominaluri 
simZlavre, 
kvt. 

6000 3390 6000 33910 4520 4000 

wevis Zravebis 
simZlavre 
xangrZliv 
reJimSi, kvt. 

1000 565 1000 565 565 500 

masa, t. 100,8 100,8 100,8 100,8 134,4 134,4 

maqsimaluri 
siCqare, km/sT. 120 110 110 110 110 110 

wevis 
sastarto 
Zala, kn. 

350  350 330 420 460 

gardamsaxis 
elementebis 
baza 

ЗТ ЗТ ЗТ СТ СТ СТ 

firma-
damamzadebeli 

M/H/T H/M/T H/M H/M T M/K 

 

cxrili 17 
samxreT afrikis rkinigzis eleqtromavlebi. 

 

parame-
trebi 

mudmivi denis eleqtromavlebi, 
3 kv. 

cvladi denis 
eleqtromavlebi 

orsistemiani 
eleqtromavlebi 

seria 6E/6E

1 

8E 10E/ 

10E1 

12E 17E 18E 7E- 

7E3 

9E 11E 15E 14E/ 

14E1 

19E 

sakontaq-
to qselis 
Zabva  

3 
kvt. 
mud. 
deni 

3 
kvt. 
mud.
den. 

3 
kvt. 
mud.
den. 

3 
kvt. 
mud. 
den. 

3 
kvt. 
mud. 
den. 

3 
kvt. 
mud. 
den. 

25 
kv. 
50 
h. 

50 
kv. 
50 
h. 

25 
kv. 
50 
h. 

50 
kv. 
50 
h. 

25 kv. 
50 h., 
3 kv. 
mudm. 
deni 

25 kv. 
50 h., 
3 kv. 
mudm. 
deni 

RerZuli 
formula 

B0-B0 B0-

B0 

C0-

C0 

B0-

B0 

B0-

B0 

B0-

B0 

C0-

C0 

C0-

C0 

C0-

C0 

C0-

C0 

B0-B0 B0-B0 

maqsimalu-
ri 
siCqare, 
km/sT. 

115 115 90 150 105 105 100 90 90  130  

masa, t. 88,9 82 125 83,6 90 90 123,5
/ 

126 

166,3 168-
172 

 92/97 100 

simZlavre  
1-saaTian 
reJimSi, 
kvt. 

2492 800 3240 2492         

simZlavre 
xangrZliv 

2252 704 3090 2252 2495 2495 3000 3840 3900 4500 4080/ 
4000 

3000 



107 

 

reJimSi, 
kvt. 
wevis 
sastarto 
Zala, kn. 

311 288 450 240   450 570 580  369  

wevis Zala 
xangrZliv 
reJimSi,   
kn. 

193 145 310 149   300 388  480   

 
cxrili 18 

italiis rkinigzis mudmivi denis eleqtromavlebi. 
 

seria E424 E645 E646 E444

R 

E656 E632 E633 E652 

sakontaqto 
qselis Zabva, kv. 

3 3 3 3 3 3 3 3 

sakontaqto 
qselis denis 
sixSire, h. 

0 0 0 0 0 0 0 0 

RerZuli 
formula 

20+20 20+20+20 20+20+20 20+20 20+20+20 2+2+2 2+2+2 2+2+2 

nominaluri 
simZlavre, kvt. 

1500/ 
1660 

3780/ 
4320 

3780/ 
4320 

4000/ 
4400 

4200/ 
4800 

4350/ 
4900 

4350/ 
4900 

4950 

masa, t. 73 110 110 83 120 103 103 106 
maqsimaluri 
siCqare, km/sT. 

100/120 120 140 200 150 160 130 160 

wevis sastarto 
Zala, kn. 

155 286 233 242 239 227 282 273 

eleqtroamZravis 
sistema 

Р Р Р Р Р ИП ИП ИП 

firma-
damamzadebeli 

Ansaldo Brown 

Bovery/ 

Breda 

Brown 

Bovery/ 

Breda 

Breda

/ Fiat 

ABB/ 

Ansaldo 

Fiat/ 

Ansaldo 

Fiat/ 

Ansaldo 

ABB/ 

Ansaldo 

 

                cxrili 19 
CineTis rkinigzaze moZravi mudmivi denis eleqtromavlebi. 

 

paramet
rebi 

CineTis rkinigzaze moZravi mudmivi denis eleqtromavlebi 

seria SS1 SS3 SS3BG SS4 SS6 SS7 SS8 SS9 8K 6K 8G 

RerZu
li 
formu
la 

30-30 30-30 2(30-30) 2(20+20) 30-30 20-20-

20 

20+20 30-30 2(20+20) 20-20-20 2(20+

20) 

nomina
luri 
simZla
vre, 
kvt. 

3780 4350 8700 6400 4800 4800 3600 4800 6400 4800 6400 

masa, t. 138 138 276 184 138 138 88 126 184 132 184 

maqsima-
luri 
siCqare 
km/sT. 

93 100 100 100 100 100-

160 

160 160 100 80 100 

firma-
damamza
debeli 

ч ч,д ч,д,т ч,д,т ч,н д ч ч к50 м./к нэвз. 

ссср 
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 cxrili 20 
CineTis rkinigzaze moZravi eleqtromavlebi asinqronuli wevis ZravebiT. 

 

seria AC 

4000 

DJ DJ2 DJ1 HXD1 HXD2 HXD3 HXD2B HXD3B HXD1

B 
simZlavre 
xangrZliv 
reJimSi, kvt. 

4000 4800 4800 6400 9600 9600 7500 9600 9600 9600 

RerZuli 
formula 

20+20 20+20 20+20 2(20+20) 2(20+20) 2(20+20) 30+30 30+30 30+30 30+30 

wevis Zala 
daZvrisas, kn. 

325 264 264 760 700/760 700/760 570 570 570 570 

masa, t. 98 82 84 200 184 

(200) 

184 

(200) 

150 150 150 150 

maqsimaluri 
siCqare, km/sT. 

120 220 220 120 120 120 120 120 120 120 

Zaluri 
gardamsaxis 
elementebis 
baza 

ЗТ ЗТ ЗТ ЗТ СТ СТ СТ СТ СТ СТ 

wevis Zravebis 
raodenoba, 
romlebic 
ikvebeba erTi 
gardamsaxidan 

1 1 1 2 1 1 1 1 1 1 

firma-
damamzadebeli 

Z Z,B Z,B S S,Z A,D T,Dal A,D B,Dal S,Z 

G cxrili 21 
germanuli Railion Deutschland warmoebis eleqtromavlebis ZiriTadi 

teqnikuri monacemebi. 
 

parametrebi kompania Railion  Deutschland 
seria 139 140 145 151 152 155 180 182 185,1 185,2 189 

RerZuli 
formula 20-20 20-20 20-20 30-30 20-20 30-30 20-20 20-20 20-20 20-20 20-20 

wevis Zravis 
tipi 

ОКТ

Д 

ОКТ

Д 
АТД 

ОКТ

Д 
АТД 

ОКТ

Д 
ТДПТ АТД АТД АТД АТД 

sakontaqto 
qselis Zabva 1 1 1 1 1 1 2а 2 2 2 4 

nominaluri 
simZlavre, 
kvt. 

3700 3620 4200 6000 6400 5100 3620 6400 5600 5600 6400 

maqsimaluri 
siCqare,  
km/sT. 

110 110 140 120 140 120 120 140 140 140 140 

 

cxrili 22 
germanuli DB Fernverkehr warmoebis eleqtromavlebis ZiriTadi  

teqnikuri monacemebi.  
 

parametrebi kompania DB Fernverkehr 
seria 101 103 120 181 
RerZuli 
formula 20-20 30-30 20-20 20-20 

wevis Zravis tipi АТД ОКТД АТД ДПТ 

sakontaqto 
qselis Zabva 1 1 1 2 

nominaluri 
simZlavre, kvt. 6400 7080 5600 3200 

maqsimaluri 
siCqare, km/sT. 220 200 200 160 
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cxrili 23 
germanuli DB Regio warmoebis eleqtromavlebis ZiriTadi 

teqnikuri monacemebi. 

 

sakontrolo kiTxvebi: 

1. amZravis ra saxeebi arsebobs lokomotivebSi? 

2. ra SeiZleba gavigoT lokomotivis RerZuli maxasiaTebliT? 

3. ras aRniSnaven RerZul formulaSi cifrebi “2” an “3”? 

4. ras miuTiTebs RerZul formulaSi cifrTan miTiTebuli indeqsi“0”? 

5. ras miuTiTeben RerZul formulaSi aRniSvnebi “_” da “+”? 

6. ramden RerZiania lokomotivi  RerZuli formuliT 00 22  ? 

7. ramden RerZiania lokomotivi RerZuli formuliT 00 33  ? 

6. dizel-matarebeli, Zravamavali, avtomotrisa, turbomatarebeli, 
avtodrezina, aRmdgeni da saxanZro matareblebi. 

 

dizel-matarebeli warmoadgens mudmivad formirebul Semadgenlobas, romelic upiratesad 

gamoiyeneba araeleqtroficirebul gzebze saqalaqTaSoriso da adgilobrivi 

samgzavro gadayvanebisaTvis. maT Cveulebrivad aqvT or Zraviani (motoriani) vagoni 

(matareblis TavSi da boloSi) da erTidan oTxamde misabmeli vagoni. motorian 

vagonebSi mowyobilobaTa ganlageba gansxvavdeba Tbomavlisagan maqsimaluri 

kompaqturobiT, vinaidan maTi daniSnulebaa, aseve, mgzavrebis gadayvanac. dizel-

matareblis saloni aRWurvilia gamaTbobeli da saventilacio danadgarebiT. 

misabmeli vagoni gamoiyeneba mxolod mgzavrebis gadasayvanad. misabmel vagonSi 

adgilebis raodenoba Cveulebrivad %2520 -iT metia vidre motorian vagonSi. 

dizel-matareblebi klasificirdebian Semdegi monacemebis mixedviT: Zraviani da 

misabmeli vagonebis saerTo raodenobis mixedviT; gadacemis saxeobis mixedviT _ 

meqanikuri, hidravlikuri da eleqtruli; dizelis Zravis, gadacemis saxeobis da 

damxmare meqanizmebis mowyobis mixedviT (dizelis danadgari da, aseve, gadacemebi 

SeiZleba ganlagebuli iyos mTavar CarCoze an urikis CarCoze). pirveli dizel-

matarebeli, romelic aSenda evropaSi, 1946 wlidan eqspluataciaSi iyo Sua aziasa 

da amierkavkasiaSi, 1949 wels ki baltiispireTSi. 1960 wlidan moskovis gzaze 

moZraoba daiwyo ungreTis saxalxo respublikaSi aSenebulma dizel-matarebelma. 1961 

wels ungreTi uSvebs jer samvagonian, xolo 1964 wlidan oTxvagonian dizel-

matarebels. adre aSenebul dizel-matarebels eniWeboda seriebi ДП-3 

(samvagoniani) da ДП-6 (eqvsvagoniani).  SemdgomSi samvagonian matarebels mieniWeba 

seria Д, oTxvagonians Д1,  romlebic teqnikur-ekonomikuri maCveneblebiT ukeTesia 

ДП- seriaze. 

parametrebi kompania DB Regio 
seria 110 111 112 114 120 143 146 146,1 146,2 

RerZuli formula 20-20 20-20 20-20 20-20 20-20 20-20 20-20 20-20 20-20 

wevis Zravis tipi ОКТД ОКТД ОКТД ОКТД АТД ОКТД АТД АТД АТД 

sakontaqto qselis 
Zabva 1 1 1 1 1 1 1 2 2 

nominaluri 
simZlavre, kvt. 3620 3620 4220 4220 5600 3720 4200 5600 5600 

maqsimaluri 
siCqare, km/sT. 150 160 160 160 200 125 160 160 160 
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1963 wlidan rigis vagonmSenebeli qarxana iwyebs “baltika” ДР1 dizel-

matareblis mSeneblobas, xolo 1966 wels - ДР2-is sacdel nimuSs.  

zogierTi tipis dizel-matareblis teqnikuri maxasiaTeblebi mocemulia cxrilSi 24. 
      cxrili 24 

dizel-matareblebis teqnikuri maxasiaTeblebi. 

maxasiaTebeli elementebi 
dizel-matareblis tipi 

ДР1
* Д Д1 

1 2 3 4 
formirebis sqema М+П+П+М

**
 

М+П+П+П+П+М 
М+П+М М+П+П+М 

konstruqciuli siCqare, km/sT (m/wm) 120 (33) 120 (33) 120 (33) 
dasajdomi adgilebis ricxvi: 
motorian vagonebSi 
misabmel vagonebSi 

 
68 

124 

 
77 

128 

 
77 

128 

gabariti 1-T 01-T(0-BM) 01-T(0-BM) 

motoriani vagonis sigrZe 
avtogadabmulobis  RerZebis 
gadabmis mixedviT, mm. 

26012 24540 25000 

matareblis saerTo sigrZe, mm. 103188/154352 73620 99080 

gadacemis saxe hidravlikuri meqanikuri  hidromeqanikuri 

motorian vagonze RerZze mosuli 
datvirTva, t. 19,5 16 17 

wamyvani wyvilTvlebis ricxvi 4 4 4 

dizelis tipi М756Б 121Y17/24 12YFE17/24 

dizelis simZlavre TiToeul 
motorian vagonze kvt (cx.Z) 

736 (1001) 368 (500) 536 (729) 

lilvis brunTa ricxvi 1500 1250 1250 

saekipirebo masalebis maragi 
TiToeul Zravian vagonze, t:  
sawvavis  
qviSis  
dizelis zeTis 
hidrogadacemis zeTis 

 

 

1,5 

0,16 

0,25 

0,28 

 

 

1,0 

0,1 

0,14 
_ 

 

 

1,0 

0,1 

0,18 

0,3 

dizel-matareblis masa erT 
mgzavrze gadaangariSebiT, tZ. 0,408 0,665 0,512 

* _ oTxi da eqvsi vagoniT 
**M _ motoriani vagoni 
П _ misabmeli vagoni 

Д-seriis dizel-matarebels aqvs ori motoriani da erTi misabmeli vagoni. 

Zraviani vagonebi aRWurvilia meqanikuri gadacemebiT. Zraviani vagonis Zara (nax. 

47.) Zalovani danadgaris mxares eyrdnoba samRerZian wamyvan urikas, xolo meore 

mxares _ orRerZian damakavebel urikas. motoriani vagonis Zaris konsolur 

nawilSi ganlagebulia marTvis kabina (1), xolo mis ukan samanqano ganyofileba (2) 

gaTbobis qvabiT (5), sabargo ganyofileba (7) da Semdeg ganyofileba (saloni) 

mgzavrebisaTvis (9) ori tamburiT (8). misabmel vagons aqvs ori tamburi. 

dizeli (3) oTxtaqtiania kameris wina SefrqveviT da ganlagebulia samRerZiani 

urikis CarCoze, gadabmulobis qurosTan da siCqaris kolofTan erTad. yvela 

damxmare manqana: kompresori, ventilatorebis amZravis eleqtromomaragebis kvebis 

generatori, gacivebis sistema, saakumulatoro batareis dasamuxti generatori 

ganlagebulia Zraviani vagonis iatakis qveS, rezinuli amortizatorebis mqone 

specialur CarCoze. gacivebis sistema Sereuli tipisaa da wyali civdeba 
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radiatorebSi, xolo zeTi zeTwylian siTbomimomcvlelSi. yvela 

siTbomimomcvleli aparati moTavsebulia saxuravis qveS, xolo macivris 

ventilatorebs aqvT eleqtruli amZravi. 

wamyvani samRerZiani urika utabikoa erTsafexuriani resoruli CamokidebiT. 

vagonis Zara eyrdnoba urikis SeduRebul CarCoze mimmarTveli srialebiT. vertikaluri 

rxevebi STainTqmeba meqanikuri amortizatorebiT. ori ganapira wyvilTvala iTvleba 

wamyvanad, xolo Sua damkaveblad. misi RerZi moRunulia kardanuli lilvis 

gasatareblad da TviTon ar brunavs. 

yvela damakavebeli orRerZiani urika aris orsafexuriani, akvnuri 

resoruli CamokidebiT. maT aqvT tabiki, romelic ar Rebulobs vertikalur 

Zalebs, vinaidan Zara eyrdnoba or srialaze. Zara da CarCo mTlianad 

SeduRebulia da iTvleba mzid konstruqciad. Zaris Siga garsacms da iataks aqvs 

xmaur da TermosawinaaRmdego izolacia. meqanikuri gadacema uzrunvelyofs 

dizelis gaSvebas datvirTvis gareSe da dizelis simZlavris srul realizacias 

siCqaris TiToeul safexurze. gadacemaTa kolofi xuTsiCqariania, romelic 

damontaJebulia erT korpusSi reversTan erTad. motoriani vagonis samgzavro 

ganyofilebis qveS ganlagebulia tutiani saakumulatoro batarea, romelic 

emsaxureba matareblis ganaTebis da marTvis wredebis kvebas. 

ДР-1 dizel-matareblis motoriani vagoni mTlianmzidi konstruqciisaa da 

eyrdnoba or orRerZian urikas. salonSi mowyobilia naxevradrbili savarZlebi. simZlavre 

dizelidan or moZrav wyvilTvalas gadaecema hidrogadacemiT, romelsac aqvs 

hidrotransformatori. urikebs aqvT orsafexuriani resoruli Camokidebani spiraluri 

zambarebiT. horizontaluri amortizacia xorcieldeba zambarebis deformaciiT. wamyvan 

urikebze moTavsebulia or-ori hidravlikuri dempferi, romlebic STanTqaven 

horizontalur da vertikalur rxevebs. Zaridan vertikaluri datvirTva urikaze 

gadaecema zambaraTa oTxi kompleqtiT, xolo Semdeg - Zelidan, romelsac aqvs 

srialebi da tabiki CarCos gverdulebze. grZivi Zalebi urikidan Zraviani vagonis 

CarCoze gadaecema saxsruli wevebiT. urikebi aRWurvilia diskuri muxruWebiT.  

 

nax. 47. Д-seriis dizel-matarebelze mowyobilobaTa ganlagebis sqema: 
1-memanqanis kabina; 2-samanqano ganyofileba; 3-dizeli; 4-karada instrumentebisaTvis; 5-qvabi;  
6-marTvis aparatebis kamera; 7-sabargo ganyofileba; 8-tamburi; 9-samgzavro saloni;         
10-oradgiliani savarZeli; 11-samadgiliani savarZeli; 12-sasmeli wylis onkani; 13-
sanitaruli kvanZi; 14-cecxlmaqrobebi. 
 

memanqanis kabinas da samgzavro salons aqvs Tbo da xmaurizolacia. 

vagonebis gaTboba Serwymulia ventilaciasTan. TiToeul motorian da misabmel vagonSi 



112 

 

ganlagebulia zemoT aRniSnuli danadgarebi. ventilatorebis muSaobisaTvis gamoiyeneba 

cvladi denis eleqtroZravebi. maTi kvebisaTvis da, aseve, luminescenturi 

naTebisaTvis gamoyenebulia 16 kvt simZlavris eleqtrogeneratori, romelic moqmedebaSi 

modis oTxtaqtiani dizeliT, simZlavriT 20,6 kvt (28 cx.Z). sahaero-radiatoruli 

macivari ganlagebulia saxuravis qveS. 

ДР-2 dizel-matareblis konstruqciaSi Sedis ori Zraviani da ori misabmeli 

vagoni. TiToeuli vagonis Zara eyrdnoba or orRerZian urikas. CarCo da Zara 

mTlianad SeduRebulia da warmoadgens mzid konstruqcias. Zraviani vagonis 

konsolur nawilSi ganlagebulia memanqanis kabina, xolo mis ukan samosamsaxuro 

tamburi da Semdeg samgzavro ganyofileba (saloni). dizeli, macivari da damxmare 

meqanizmebi ganlagebulia vagonis iatakis qveS, ramac warmoSva saSualeba, ДР-1 

dizel-matareblTan SedarebiT, gazrdiliyo memanqanis TiToeuli kabinis tevadoba 

da gamoyofiliyo samosamsaxuro saTavso, brigadis tansacmlis da sxvadasxva 

instrumentebis Sesanaxad. samgzavro saloni aRWurvilia or da samadgiliani 

naxevradrbili savarZlebiT. 

motorian vagonSi ganlagebulia 12ЧН15/18 markis dizeli, romelic muSaobs 

Cabervis principze. mas aqvs nominaluri simZlavre 442 kvt (601 cx.Z) da 

cilindrebis horizontaluri ganlageba. TiToeuli motoriani vagonis qveS ganlagebulia 

radiatorebi, wylis gasaciveblad da damxmare siTbomimocvleli dizelis zeTis da 

hidrogadacemis zeTis gasaciveblad. macivris ventilatorebis amZravi 

eleqtrulia. 

hidravlikuri gadacema Sedgeba ori hidrotransformatorisagan gasaSvebi 

da svlis. gadacemaTa kolofi mbrunav moments gadascems wyvilTvlebs da damxmare 

meqanizmebs RerZuli reduqtoriT. erT-erTi gamomavali lilvidan, romelic gadascems 

simZlavres kompresors, Rebulobs brunvas cvalebadi Sevsebis hidroqurodan. 

sxvadasxva meqanizmebis energomomaragebisaTvis gamoyenebulia cvladi da 

mudmivi denis generatorebi. cvladi denis generatori simZlavriT 30 kvt. daniSnulia 

macivris da samgzavro saTavsos ventilatorebis eleqtroZravebis kvebisaTvis, aseve, 

luminescenturi ganaTebisaTvis. generatoris brunva uzrunvelyofilia hodroamZraviT. 

mudmivi denis generatori simZlavriT 7 kvt daniSnulia saakumulatoro batareebis 

dasamuxtad, marTvis wredis da, agreTve, sawvav da zeTamomqaCi tumboebis 

eleqtroZravebis kvebisaTvis. 

dizel-matareblis urikebi aRWurvilia uybo buqsebiT.  resorul 

CamokidebaSi gamoyenebulia rezinuli elementebi, romlebic aumjobeseben svlis 

simdovres. garda amisa misabmeli vagonebis urikebze dayenebulia pnevmaturi 

resorebi. matareblis ZiriTad muxruWad iTvleba eleqtropnevmaturi muxruWi. 

Zravamavali ewodeba mcire simZlavris lokomotivs, romelic daniSnulia 

rkinigzis sadgurebze da samrewvelo dawesebulebebis misasvlel gzebze samanevro 

samuSaosaTvis. Tbomavals, romlis simZlavrec ar aWarbebs 221 kvt (300 cx.Z) uwodeben 

Zravamavals.  
Zravamavali gamoiyeneba samrewvelo transportis misasvlel gzebze 

samanevro samuSaoebis sawarmoeblad, masalebis misatanad gadasarbenebze gzis 

remontisas, sarkinigzo da samrewvelo transportis sxva sameurneo saxazo samuSaoebis 

Sesasruleblad. rkinigzazeGgavrcelebul Zravamavlebs miekuTvnebian М
2

3
,  M 15

2

K
,  

МЭС,  ТГК1  da ТГК2. Zravamavlebze benzinze momuSave saavtomobilo Zravebi 

Seicvala dizelis ZravebiT 220 kvt (299cx.Z) simZlavremde. Zravamavlebis gadacemis saxe 
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sxvadasxvagvaria: meqanikuri, hidromeqanikuri, xolo МЭС (Zravamaval-eleqtrosadguri) 

Zravamavalze pirvelad gamoyenebuli iqna eleqtruli gadacema. meqanikuri gadacemis 

dros (М
2

3
, M 15

2

K
, da sxva) gamoiyeneba gadacemaTa kolofebi oTxi an xuTi 

safexuriT. kavSiri Zravasa da wamyvan RerZebs Soris mimdinareobs kardanuli an 

jaWvuri gadacemiT. ТГК2 tipis Zravamavalze, romelsac aqvs dizelis Zravi 1ДВН 

simZlavriT 160 kvt (219 cx.Z), orive wyvilTvalis moqmedebaSi moyvana xdeba 

hidromeqanikuri gadacemis gamosasvleli lilvakidan, kardanuli lilvebis da RerZuli 

reduqtorebis Semdeg. hidromeqanikuri gadacemis gamoyeneba siCqareTa avtomaturi 

gadamrTveliT, muSaobis ori reJimis arsebobiT (samanevro da samatareblo) 

uzrunvelyofs Zravamavlis maRal efeqtianobas. Zravamaval-eleqtrosadguri МЭС 

warmoadgens lokomotivs eleqtruli gadacemiT moZravi wyvilTvlebiT, romelic 

aRWurvilia samfaza cvladi denis eleqtrosadguriT, samrewvelo sixSiriT da 

simZlavriT 200 kvt (272 cx.Z). dizeli 1Д12  simZlavriT 220kvt (299 cx.Z) brunvaSi 

moiyvans mudmivi denis generators МПТ 49/25, romelic kvebavs deniT wevis 

eleqtroZravebs. aseTi Zravamavlebidan eleqtroenergias Rebuloben saliandago 

manqanebis eleqtroxelsawyoebi. 

avtomotrisa (gh-automotrise-TviTmavali) warmoadgens avtonomiur Zravian 

TviTmaval vagons, dizelis an karburatoriani Sigawvis ZraviT, romelic 

daniSnulia mcire moculobis samgzavro gadayvanebisaTvis an safosto 

gadazidvebisaTvis da Sesabamisad gamoiyeneba iseT rkinigzaze, sadac SedarebiT mcire 

mgzavrnakadebia. unda aRiniSnos, rom SesaZlebelia avtomotrisa, gamoyenebul iqnes 

samsaxureobrivi sargeblobisaTvis, magaliTad, emsaxurebodes rginigzis ufross. am 

SemTxvevaSi avtomotrisa aRWurvilia individualuri sargeblobisaTvis aucilebeli 

Semdegi mowyobilobebiT da saTavsoebiT: misaRebi ganyofileba yvela mowyobilobiT, 

saZinebeli, saSxape, sasadilo bufetiT, sanitaruli kvanZi, tele da radiokvanZi, 

kavSirgabmulobis saSualeba da sxv. rogorc wesi, es calke aRebuli avtonomiuri 

vagonebi aRWurvilni arian marTvis ori kabiniT. aseT avtomotrisas miekuTvneba AC-1 

tipis benzinze momuSave karburatoriani ГАЗ-51 tipis Sigawvis ZraviT, simZlavriT 

51,5 kvt (70 cx.Z). avtomotrisas Sigawvis Zravis muxla lilvi gadacemaTa kolofiT, 

kardanuli lilvi da RerZuli reduqtori dakavSirebulia moZrav wyvilTvlebTan. 

arsebobs avtomotrisa dizelis ZraviT ЯМЗ-238 tipis simZlavriT 175 kvt (238 cx.Z). 

gadacemis saxe hidromeqanikuria. samgzavro avtomotrisas saloni gaTvlilia 9060  

adgilze. Zalovani sadizele danadgari ganlagebulia vagonis qveS, saidanac 

energetikuli gadacema Tvlebze upiratesad xorcieldeba hidravlikuri gadacemiT 

da kardanuli lilviT, rac uzrunvelyofs moZraobis siCqares 120 km/sT-mde (33 

m/wm). 

turbomatarebeli gamoiyeneba Cqarosnuli mimosvlisaTvis, rac aixsneba 

imiT, rom matarebelTa moZraobis siCqareebis gazrdiT gansakuTrebul 

mniSvnelobas iZens rogorc TviT moZravi Semadgenlobis, aseve misi Zalovani 

mowyobilobebis masebis Semcireba. pirvelad 1970 wels damzadebul iqna 

Cqarosnuli vagon-laboratoria, eleqtromatarebel ЭР-22-is saTave vagonis bazaze. 

vagonqveSa mowyobilobani da savali nawilebi daifara gasaxsneli safarebiT. vagonis 

saxuravze ganlagda energiis pirveladi wyaro - ori saaviacio turboreaqtiuli ЯК-40 

TviTmfrinavis Zrava. cvladi denis miwodebiT vagons SeeZlo ganeviTarebina 200 

km/sT-mde (55 m/wm). 



114 

 

sruliad ruseTis rkinigzis transportis inJinerTa institutSi Seqmnili 

da gamocdil iqna orvagoniani turbomatarebeli. aseve sruliad ruseTis 

vagonmSeneblobis samecniero kvleviTi institutis da a.s. iakovlevis sakonstruqtoro 

biuros erToblivi muSaobiT, Seiqmna Cqarosnuli vagon-laboratoria (СВЛ) reaqtiuli 

saaviacio ZraviT (nax. 48.), romelmac saeqsperimento gamocdebisas ganaviTara 250 km/sT 

(69 m/wm) siCqare. 

 

nax. 48. reaqtiuli Zravis mqone Cqarosnuli vagon-laboratoriis (СВЛ) saerTo xedi. 
Aavtodrezina warmoadgens TviTmaval oTxTvalas Sigawvis ZraviT, romelic 

gamoiyeneba rkinigzis sxvadasxva samsaxurebSi sameurneo gadazidvebisaTvis. satvirTo 

avtodrezinebma farTo gavrceleba moipoves rkinigzebis saliandago meurneobaSi. 

isini konstruqciulad Sesrulebulni arian baqanze, romelTac aqvT kalTebi, 

romlebzedac SeiZleba dawyobil iqnes gzis zeda naSenis elementebi (relsebi, 

Spalebi, saisro gadamyvanebi, sarelso samagrebi) da sxva masalebi, romlebic 

aucilebelia samuSaoTa warmoebisaTvis daniSnulebis adgilze misatanad. 

satvirTo avtodrezina aRWurvilia tvirTamwe manqaniT. farTod gavrcelebul 

avtodrezinas miekuTvnebian АГМ,  АГМ
У
, ДГК

У
,  ДГК

У5
.  satvirTo avtodrezinasTan erTad, 

gansakuTrebiT rkinigzebis eleqtroficirebul ubnebze sakontaqto qselis mimdinare 

Senaxvisa da saavario-aRmdgeni samuSaoebis sawarmoeblad, gamoiyeneba samontaJo-aRmdgebi 

avtodrezina ДМ. 

zogierT sadgurSi mudmiv mzadyofnaSi imyofeba sxvadasxvagvari aRmdgeni 

saSualebani, romlebic gamoiyeneba marcxis an avariis Sedegebis likvidaciisaTvis 

rkinigzis ubanze da ganlagdebian, umravles SemTxvevebSi, salokomotivo meurneobis 

teritoriaze. amgvar saSualebebs miekuTvnebian aRmdgeni da saxanZro matareblebi, 
avtodreza da avtomobilebi liandagis, sakontaqto qselis da kavSirgabmulobis 

xazebis aRsadgenad momsaxure saavario-savele razmebiT.  

aRmdgeni matareblis SemadgenlobaSi Sedis amwe, tvirTamweobiT 250 t-mde, 

sanitaruli vagoni, vagon-eleqtrosadguri proJeqtoruli danadgariT, daxuruli 

vagonebi da baqnebi amwe-satransporto manqanebiT, mowyobilobebiT da liandagis 

zeda naSenis Semadgeneli elementebis maragiT. 
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aseT matarebelSi gaTvaliswinebulia mudmivad momuSaveTa Stati, 

matareblis ufrosiT da saavario-savele razmiT, romelic dakompleqtebulia 

gauTavisuflebeli momuSaveebiT _ depos zeinklebiT, liandagis momuSaveebiT da 

eleqtromeqanikosebiT. aRmdgeni matarebeli dgas iseT liandagze, saidanac igi 

SeiZleba gagzavnil iqnes nebismieri mimarTulebiT, romelic SeuerTdeba sadgurs 

raime manevrebis gareSe. 

saxanZro matarebeli gamoiyeneba rkinigzebze xanZrebis Casaqrobad, 

romelsac Tavis SemadgenlobaSi aqvs cisternebi da mZlavri satumbi da 

xanZarsawinaaRmdego mowyobilobani.  

Tbur Zravebze momuSave zemoT CamoTvlili yvela moZravi Semadgenlobis mqk. 

30%-is farglebSia. 

 
sakontrolo kiTxvebi: 

 

1. ra daniSnuleba aqvs dizel-matarebels? 

2. gadacemis ra saxeebia gamoyenebuli dizel-matarebelSi? 

3. ramdeni motoriani vagoni aqvs dizel-matarebels? 

4. rogoria dizel-matareblis konstruqciuli siCqare? 

5.  ras warmoadgens Zravamavali da ras udris  misi Sigawvis Zravis maqsimaluri 

simZlavre? 

6. ras warmoadgens avtomotrisa da ra daniSnulebiT gamoiyeneba igi? 

7. ras warmoadgens turbomatarebeli da ra daniSnulebiT gamoiyeneba igi? 

8. ras warmoadgens avtodrezina da sad gamoiyeneba igi? 

9. ra daniSnulebiT gamoiyeneba aRmdgeni da saxanZro matareblebi? 

10. ra moZravi Semadgenlobani da mowyobilobani esaWiroeba aRmdgen matarebels? 

11. rogor kompleqtdeba aRmdgeni matareblis Stati? 
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III Tavi  

gabaritebi 

1. ZiriTadi ganmartebani 

 

rkinigzis moZravi Semadgenlobebi, nagebobebi da mowyobilobebi proeqtirdebian 

Sesabamisi gabaritebis gaTvaliswinebiT. 

lokomotivis, vagonis da sxva moZravi Semadgenlobebis usafrTxo moZraobis 

erT-erT mTavar pirobad iTvleba, maTi SesaZlo Sexebis Tavidan acileba im 

stacionalur nagebobebTan, romlebic ganlagebulni arian rkinigzis liandagTan 

axlos an moZrav SemadgenlobasTan, romelic imyofeba mezobel liandagze. amitom, 

stacionaluri nagebobani unda ganlagdnen liandagidan gansazRvruli manZilis 

dacilebiT, xolo moZrav Semadgenlobas moeTxoveba hqondes SezRuduli ganivi 

moxazuloba. 

amrigad, miiReba ori konturi: pirveli konturi, romelic zRudavs 

nagebobebis da gzis mowyobilobebis liandagis RerZTan miaxloebis umcires 

dasaSveb zomebs da warmoadgens nagebobaTa miaxloebis gabaritis konturs. meore 
konturi, romelic zRudavs moZravi Semadgenlobis ganivi kveTis udides dasaSveb 

zomebs da warmoadgens moZravi Semadgenlobis gabaritis konturs. meore konturi 

Tavsdeba pirvelSi da maT Soris miiReba sivrce (RreCoebi), garda moZravi 

Semadgenlobis savali nawilebis Tvlebis relsebTan sayrdeni zedapirebisa, sadac 

orive konturi erTmaneTs emTxveva. aRniSnul sivrces gabaritebs Siga sivrce 

ewodeba. 

dadgenilia ori gansaxilveli saxesxvaobis gabaritis Semdegi standartuli 

ganmartebebi: 

rkinigzebis nagebobaTa miaxloebis gabariti ewodeba zRvrul, ganiv gzis 

RerZis perpendikularul moxazulobas, romlis SigniTac moZrav SemadgenlobasTan 

axlos ar unda Sediodes nagebobaTa da mowyobilobaTa araviTari nawilebi, aseve, 

liandagTan axlos dawyobili masalebi, saTadarigo nawilebi da mowyobilobebi, 

garda im mowyobilobaTa nawilebisa, romlebic uSualo urTierTqmedebaSi arian 

moZrav SemadgenlobasTan (vagonSemaneleblebi da vagonqveSa biZgarebi muSa 

mdgomareobaSi, sakontaqto sadenebi samagri nawilebiT, wylis asaRebi svetebis 

hidravlikuri xorTumebi da sxva) im pirobiT, rom es mowyobilobebi gabaritebs 

Siga sivrceSi dakavSirebuli iyos moZravi Semadgenlobis im nawilebTan, 

romlebTanac maTi Sexeba dasaSvebia da ar unda Seexon moZravi Semadgenlobis 

sxva elementebs. 

rkinigzebis moZravi Semadgenlobis gabariti ewodeba zRvrul, ganiv gzis 

RerZis perpendikularul moxazulobas, romelSic gareT gamousvlelad unda 

moTavsdes swor horizontalur gzaze ganlagebuli (rodesac ukavia yvelaze 

arasasurveli mdgomareoba liandagze, ar aqvs gverdiTi gadaxrebi resorebze da 

ar ganicdian dinamikur rxevebs), rogorc cariel, aseve datvirTul mdgomareobaSi 

myofi, aramxolod axali moZravi Semadgenloba, aramed iseTic, romelsac aqvs 

maqsimaluri normirebuli cveTebi. 

nagebobaTa miaxloebis gabarits da moZravi Semadgenlobis gabarits Soris 

arsebuli sivrce (xolo orliandagiani gzisTvis, aseve, sivrce mezobeli moZravi 

Semadgenlobebis gabaritebs Soris) uzrunvelyofs moZravi Semadgenlobis da 

masze moTavsebuli tvirTis usafrTxo gadanacvlebas (gadaxrebs), romelic 

warmoiSveba moZraobisa da gzis elementebis dasaSvebi gadaxrebis dros. 
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vagonis yvela gadanacvleba liandagis mimarT SeiZleba Camoyalibdes Semdeg 

oTx jgufad: 

a) gadanacvleba gamowveuli gzis mdgomareobis SesaZlo gadaxrebiT _ 

liandagis gaganierebiT, relsebis drekadi gaweviT, Spalebisa da qvesadebebis 

gadaxrebiT da cveTebiT, Spalebisa da balastis drekadi dajdomiT da sxva; 

b) gadanacvleba gamowveuli vagonis dinamikuri rxevebiT, romlebic 

warmoiSvebian misi moZraobis procesSi; 

g) gadanacvleba gamowveuli vagonis savali nawilebis RreCoebiT da 

cveTebiT, resoruli Camokidebis statikuri datvirTvisagan gamowveuli CaRunviT 

da dajdomiT (daweviT); 

d) gadanacvleba, romlebic warmoiSvebian liandagis mrud ubnebSi vagonebis 

nawilebis mrudis gareT gamosvlebiT(gamonaSverebiT). 

vagonis zemoaRniSnul gadanacvlebaTa aRricxvis meTodebze damokidebulebis 

mixedviT ganasxvaveben moZravi Semadgenlobis gabaritis or sistemas: samSeneblo 
da seqspluatacio. 

Tu sivrce nagebobaTa miaxloebis gabaritsa da moZravi Semadgenlobis 

gabarits Soris daniSnulia gadanacvlebaTa pirveli sami jgufisaTvis (“a”; “b” da 
“g”), maSin aseTi aRricxvis sistemiT dadgenili moZravi Semadgenlobis gabarits 

ewodeba moZravi Semadgenlobis samSeneblo gabariti. Tu zemoaRniSnuli sivrce 

gaTvaliswinebulia gadanacvlebaTa pirveli ori jgufisaTvis (“a” da “b”), maSin am 
dros miRebul gabarits ewodeba moZravi Semadgenlobis saeqspluatacio gabariti. 
ufro zustad mas saeqspluatacio-statikuri gabariti ewodeba, vinaidan, am dros 
gaiTvaliswineba moZravi Semadgenlobis wynar mdgomareobaSi yofna, gansxvavebiT 

saeqspluatacio-dinamikuri gabaritisa, romelic gansazRvravs moZravi Semadgenlobis 

yofnas  moZraobis mdgomareobaSi. 

amgvarad, moZravi Semadgenlobis samSeneblo gabariti Tavis mxriv warmoadgens 
ganiv moxazulobas, romelSic unda moTavsdes liandagis swor horizontalur 

gzaze ganlagebuli axali dautvirTavi vagoni, rodesac misi da liandagis grZivi 

simetriis RerZebi emTxveva erTmaneTs. 

gabaritebs Siga sivrcis gamouyenebloba ganapirobebs vagonis Zaris siganis 

da simaRlis Semcirebas, rac amcirebs satvirTo vagonis ekonomikur efeqturobas 

da auaresebs samgzavro vagonis komfortabelobas. amgvari gamouyenebloba 

damaxasiaTebelia vagonTa umravlesobisaTvis, vinaidan moZravi Semadgenlobis 

samSeneblo gabaritis agebis dros gadanacvlebaTa mesame jgufi _ “g” dgindeba im 
vagonis mixedviT, romelsac aqvs yvelaze udidesi garbeni, savali nawilebis cveTa 

da resorul CamokidebaTa CaRunva (dajdoma). gabaritebs Siga sivrcis 

arasakmarisoba rac SesaZlebelia iseTi vagonis proeqtirebisas, romlisTvisac 

dasaSvebia ufro didi normirebuli cveTa an statikuri CaRunva (dajdoma) vidre 

gaTvaliswinebuli iyo am samSeneblo gabaritis agebisas, mianiSnebs vagonis 

aragabaritulobaze da igi safrTxes uqmnis rkinigzaze moZraobis usafrTxoebas. 

vagonis moZravi Semadgenlobis saeqspluatacio gabaritSi Caweris dros 

gaiTvaliswineba gadanacvlebaTa mesame da meoTxe jgufebi (“g” da “d”). pirvel 

naxazze gamosaxulia gabaritebis agebis sqema.  
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sakontrolo kiTxvebi: 
 

1. ras uzrunvelyofs gabaritebs Siga sivrce? 

2. ras ewodeba nagebobaTa miaxloebis gabariti? 

3. ras ewodeba moZravi Semadgenlobis gabariti? 

4. moZravi Semadgenlobis gabaritis romel sistemebs ganasxvaveben? 

5. ras ewodeba moZravi Semadgenlobis samSeneblo gabariti? 

6. liandagis RerZis mimarT romeli jgufi iTvaliswinebs vagonebis gadanacvlebebs gamowveuls 

lindagis mizeziT? 

7. liandagis RerZis mimarT vagonebis romeli jgufi iTvaliswinebs vagonebis gadanacvlebebs 

gamowveuls dinamikuri gadaxrebiT? 

8. liandagis RerZis mimarT romeli jgufi iTvaliswinebs vagonebis gadanacvlebebs gamowveuls 

savali nawilebis RreCoebiT da cveTebiT?  

9. liandagis RerZis mimarT romeli jgufi iTvaliswinebs vagonebis gadanacvlebebs liandagis 

mrud ubnebSi?  

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1. moZravi Semadgenlobis 
gabaritebis agebis sqema: 

1-nagebobaTa miaxloebis gabariti, 
2-mezobelLliandagebsLSoris 
RerZebisLxazebi,L3-moZravi 
Semadgenlobis saeqspluatacio 
gabariti, 4-moZravi Semadgenlobis 
samSeneblo moxazuloba, 5-moZravi 
SemadgenlobisLsaproeqto 
moxazuloba. 

 

 



119 

 

2. vagonebis gabaritebi 

 

standartebiT vagonebisa da lokomotivebisaTvis dadgenilia moZravi 

Semadgenlobis gabaritis eqvsi saxe: T;  1-T;  0-T;  01-T;  02-T;  03-TТ da ori 

damatebiTi gabariti, romelsac ewodeba Sualeduri gabariti _ ТTS da gabariti 

cisternebisaTvis ТTc. 

ТT _ gabariti, romelsac aqvs yvela gabaritze didi sigane da simaRle 

gankuTvnilia iseTi vagonebisTvis, romlebic moZraoben damoukidebel saxelmwifoTa 

Tanamegobrobis (dsT), saqarTvelos, litvis, latviis, estoneTis da monRoleTis 

saxalxo respublikis (msr) rekonstruirebuli rkinigzebis calkeul Caketil 

mimarTulebebze, romelTa nagebobani da mowyobilobani pasuxoben nagebobaTa 

miaxloebis gabaritis C -s moTxovnebs. 

1-T gabariti gaTvaliswinebulia vagonebisTvis, romelTa moZraobac dasaSvebia 

dsT-s, saqarTvelos, litvis, latviis, estoneTis da msr-s yvela rkinigzebisaTvis, 

aseve samrewvelo da satransporto dawesebulebaTa misasvleli gzebisTvis. 

0-TТ (1-BM)  gabariti gaTvaliswinebulia vagonebisTvis, romlebic moZraoben 

dsT-s, saqarTvelos, litvis, latviis, estoneTis da msr-s rkinigzebze, aseve 

rkinigzebis urTierTTanamSromlobis monawile qveynebis (ОСЖД)  calkeuli 

rekonstruirebuli magistralebze, romlebic gamoiyeneba saerTaSoriso mimosvlisTvis. 

rkinigzebis urTierTTanamSromlobis qveynebis rkinigzebze vagonebis Seuferxebeli 

mimosvlisTvis Catarda muSaoba gabaritebis mosayvanad erTian sistemaSi am 

qveynebisaTvis Semotanili erTiani dasaxelebis gabaritebis Sesabamisad da am 

klasifikaciiT 0-TТgabarits mieniWa aRniSvna 1-BM. 

1-BMBgabaritiT aSenebulia samgzavro vagonebis umravlesoba, Zaris sigrZiT 

23,6 m. 

01-T (0-BM) gabariti gaTvaliswinebulia vagonebisTvis, romlebic moZraoben 

ОСЖД-s monawile yvela rkinigzaze (garda calkeuli meorexarisxovani rkinigzebisa). 

0-BMM gabaritiT aSenebulia nawili rbili kupirebuli vagonebisa 32 da 18 

adgiliT, Zaris sigrZiT 23,6 m. da magari kupirebuli Zaris, sigrZiT 21,4 m., aseve 

satvirTo vagonebi: naxevarvagonebi da baqnebi tvirTamweobiT 63 t, daxuruli 

vagonebi 6250  t. da 6360  t, cisternebi moculobiT 60 m3. navTobproduqtebis, 

mJavebis, rZis, spirtis gadasazidad da sxv. 

02-TТ(02-BM) gabariti gaTvaliswinebulia satvirTo vagonebisTvis, romlebic 

moZraoben ОСЖД-s monawile qveynebis yvela rkinigzaze, aseve germaniis, avstriis, 

serbeTis, bosnia_hercogovinis, xorvatiis, sloveniis, montenegros (Cernogoria), 

makedoniis, saberZneTis, daniis, TurqeTis da evropisa da aziis zogierTi sxva 

qveynebis rkinigzebze. 

02-BMBgabaritiT aSenebulia oTxRerZiani navTobisa da benzinis gadasazidi 

cisternebi, moculobiT 60 m3., mJavebis gadasazidi cisternebi 29-32 m3 moculobiT, 

cementis gadasazidi cisternebi da sxv. 

03-T (03-BM) gabariti gaTvaliswinebulia vagonebisTvis, romelTa moZraobac 

daiSveba evropis da aziis yvela rkinigzaze. 

03-BMBgabaritiT aSenebulia mcire jgufi rbili samgzavro vagonebisa da 

sabargo vagonebi Zaris sigrZiT 23,6 m., romlebic gamoiyeneba saerTaSoriso 

mimosvlisTvis, sadac liandagis sigane 1435 mm-ia. 
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nax. 2. nagebobaTa miaxlobis-C da moZravi Semadgenlobis gabaritebis sqemebi. 
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rogorc zemoT aRiniSna garda eqvsi ZiriTadi gabaritisa Semotanilia 

Sualeduri gabariti TS, romelsac Sualeduri gabariti ewodeba  imitom,  rom  

misi sigane naklebia T gabaritis da metia 1-T gabaritis siganeze. cisternebisTvis 

Semotanilia gabariti ТTc., romelsac aqvs iseve, rogorc gabarits udidesi sigane 

3750 mm, xolo misi simaRle aris 5200 mm. am gabaritis qveda moxazuloba 

Seesabameba 1-TТgabarits.  

sqematurad nagebobaTa miaxloebis gabariti da moZravi Semadgenlobis 

yvela saxis gabariti warmodgenilia 2-e naxazze. 
 

sakontrolo kiTxvebi: 
 

1. vagonebisa da lokomotivebisaTvis ramdeni saxis ZiriTadi da damatebiTi gabaritia 

dadgenili?  

2. sad moZraoben ТT _ gabaritiT aSenebuli vagonebi? 

3. sad moZraoben 1-T gabaritiT aSenebuli vagonebi? 

4. sad moZraoben 0-TТ (1-BM) gabaritiT aSenebuli vagonebi? 

5. sad moZraoben 01-TТ (0-BM)  gabaritiT aSenebuli vagonebi? 

6. sad moZraoben 02-TТ (02-BM)  gabaritiT aSenebuli vagonebi? 

7. sad moZraoben 03-TТ (03-BM)  gabaritiT aSenebuli vagonebi.? 

8. rogor aRiniSneba Sualeduri damatebiTi gabariti da ras udris misi gabarituli 

zomebi? 

9. rogor aRiniSneba damatebiTi gabariti cisternebisTvis da ras udris misi gabarituli 

zomebi? 

 

3. datvirTvis gabariti 

 

datvirTvis gabariti (nax. 3.3) ewodeba tvirTis zRvrul ganiv moxazulobas, 

gzis grZivi RerZis perpendikularul sibrtyeSi, romlis sazRvris gareT gamousvlelad 

unda moTavsdes tvirTi (SefuTviT da damagrebiT), romelic imyofeba gzis swor 

horizontalur ubanze ganlagebul Ria moZrav Semadgenlobaze, rodesac vagonis 

da gzis vertikaluri simetriis RerZebi erTmaneTs emTxveva. 

Ria moZrav Semadgenlobaze ganlagebuli zogierTi tvirTis zomebi aRematebian 

datvirTvis gabarits. aseT tvirTebs aragabarituli (ugabarito) tvirTebi ewodeba. 

aragabarituls miekuTvneba, agreTve, iseTi tvirTebi, romelTa gamosvlac datvirTvis 

gabaritis gareT gzis mrudwirul ubnebze aRemateba saangariSo vagonis geometriul 

gamosvlebs, romelsac aqvs  Zaris  sigrZe  24 m. da baza 17 m. dadgenilia aragabaritulobis 

sami zona: qveda, gverdiTi da zeda (nax. 4). garda amisa, zeda aragabarituli 

tvirTebis gatarebis ufro zusti gansazRvrisaTvis, orliandagian gzebze damatebiT 

Semotanilia erToblivi gverdiTi da zeda aragabaritulobis zona. 

ugabarito tvirTebi SeiZleba gadaziduli iqnes usafrTxoebis specialuri 

pirobis dacviT. Ria moZrav Semadgenlobaze ganlagebuli tvirTebis 

gabaritulobis Sesamowmeblad, maT gaatareben sagabarito WiSkarSi, romelic 

ganlagebulia masobrivi datvirTvis adgilebSi. sagabarito WiSkari (nax. 5), Tavis 

mxriv, warmoadgens CarCos, romlis SigniTac datvirTvis gabaritis moxazulobis 

mixedviT saxsrulad damagrebulia Tamasebi. Tu Ria moZravi Semadgenloba 

tvirTTan erTad gaivlis karebs ise, rom ar Seexeba Tamasebs, maSin gabariti ar 

aris darRveuli. Tamasebis mdgomareobaTa cvalebadoba mianiSnebs aragabaritulobaTa 

adgilebs. Tumca aRniSnuli meTodi moZvelebulia da tvirTebis ugabaritobis 

Semowmebis ufro Tanamedrove meTodad miRebulia Semowmebis lazeruli meTodi.  
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  nax. 3. datvirTvis gabariti.               

 

 
 nax. 5. sagabarito WiSkari. 

ugabaritoba iTvleba qvedad Tu tvirTi gamodis datvirTvis gabaritis 

gareT simaRlis sazRvrebSi 380-dan 1230 mm.-de da 1230-dan 1400 mm.-mde relsebis 

Tavebis donidan. gverdiT ugabaritobad CaiTvleba simaRleze 1400-dan 4000 mm.-mde, 

xolo zeda ugabaritobad ki simaRleze 4000-dan  5300 mm.-mde. miTiTebul zonebSi 

tvirTis datvirTvis gabaritis gareT gamosvlaze da gadazidvis pirobaze 

damokidebulebiT dadgenilia qveda gverdiTi da zeda ugabaritobis sami zona. maT 

 

nax. 4. ugabaritobaTa zonebi. 
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Soris eqvs-eqvsi xarisxi qveda da gverdiTi ugabaritobisaTvis da sami xarisxi 

zeda ugabaritobisaTvis. 

tvirTebis ugabaritobis gansazRvris wesi, maT gadasazidad da dasatvirTad 

miRebis, matarebelTa gagzavnis da svlis wesebi mocemulia specialur 

instruqciebSi, ugabarito da mZimewoniani tvirTebis 1520 mm. siganis mqone 

rkinigzebze gadazidvebis Sesaxeb. 

vagonis manevrebi, romelic datvirTulia me-4, me-5 da me-6 xarisxis  

gverdiTi da qveda ugabarito tvirTiT warmoebs araumetesi 15 km/sT siCqariT. 

naxevargoni da baqani datvirTuli igive ugabaritobiT da damatebiT me-3 xarisxis 

zeda ugabaritobis tvirTiT, akrZalulia daeSvas gorakidan. isini SeiZleba 

gorakidan Camotanilni iqnen mxolod samanevro lokomotiviT.  
 

sakontrolo kiTxvebi: 

 
1. ras ewodeba datvirTvis gabariti?  

2. tvirTebisLugabaritobis romeli zonebi arseboben? 

3. zeda ugabaritobis ramdeni xarisxi arsebobs? 

4. qveda ugabaritobis ramdeni xarisxi arsebobs? 

5. gverdiTi ugabaritobis ramdeni xarisxi arsebobs? 

6. ra aris sagabarito WiSkari da romeli alternativiT icvleba igi? 
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IVTavi   

vagonebi 

 

1. vagonebis daniSnuleba, klasifikacia da 
konstruqciis ZiriTadi elementebi 

 

rkinigzis transportis muSaobis erT-erT umTavres pirobad iTvleba, mis 

SemadgenlobaSi, sxvadasxva tipis satvirTo da samgzavro vagonebis Sesabamisi 

raodenobis arseboba, romelic mTlianobaSi qmnis savagono parks. 

vagoni ewodeba rkinigzis moZravi Semadgenlobis erTeuls, romelic 

gamoiyeneba tvirTis gadasazidad an mgzavrebis gadasayvanad. 

gadaadgilebis meTodis mixedviT vagoni arsebobs araTviTmavali (araavtonomiuri), 

romlis gadaadgilebac xdeba lokomotiviT da TviTmavali (avtonomiuri), romelic 

gadaadgilebisaTvis saWiro energias Rebulobs sakontaqto qselidan 

(eleqtromatarebeli, metros vagoni) da aqvs energetikuli danadgari Sigawvis an 

airturbinuli Zravis saxiT (avtomotrisa, transferkari, dizel-matarebeli). 

vagoni arsebobs _ saerTo qseluri, saqalaqo transportis, samrewvelo transportis da 

specialuri daniSnulebis. Tavis mxriv, saerTo qseluri daniSnulebis vagonebSi erTiandebian: 

samgzavro, satvirTo da specialuri daniSnulebis vagonebi. 

teqnikur maxasiaTeblebze damokidebulebiT samgzavro da satvirTo vagonebi 

gansxvavdebian Semdegi maCveneblebis mixedviT: 

 konstruqciuli Sesrulebis da teqnikur-ekonomikuri parametrebis 
Taviseburebebis mixedviT TiToeul tips miniWebuli aqvs modelis nomeri; 

 RerZebis raodenobis mixedviT – Tanamedrove pirobebSi gavrcelebulia 

oTxRerZiani, eqvsRerZiani, rvaRerZiani da mravalRerZiani vagonebi; 

 Zaris masalisa da damzadebis teqnologiis mixedviT Zara arsebobs:  mTlianliTonis 

konstruqciis, metaluri karkasis mqone da xis garsacmiT. Zara Sesruldeba 

foladisagan, aluminis Senadnobebisagan da plastmasisagan; Zara, romelic 

miiReba Semadgeneli elementebis SeduRebiT an damoqlonebiTi SeerTebiT. 

 tvirTamweobis da sakuTari masis (taris) mixedviT; wyvilTvlidan relsebze 
gadacemuli datvirTvis (RerZuli datvirTvis) mixedviT; liandagis 1 grZiv 
metrze mosuli statikuri datvirTvis mixedviT da sxva maCveneblebiT. 

miuxedavad konstruqciuli Sesrulebisa vagonebs Soris aris didi 

konstruqciuli gansxvaveba, Tumca yvela vagons aqvs Semdegi saerTo Semadgeneli 

nawilebi: Zara da CarCo, savali nawilebi, damrtymel-sawevi mowyobiloba da 
samuxruWe mowyobiloba. am nawilebis ganlageba da urTierTqmedeba 

warmodgenilia satvirTo vagonis (cisternis) struqturuli sqemis saxiT (nax. 1) 

vagonis Zara ewodeba vagonis im nawils, romelic gamoiyeneba mgzavrebis 

an tvirTis mosaTavseblad. Cveulebrivad vagonis Zara mtkiced magrdeba CarCoze 

(naxevarCarCoze) an Seadgens CarCosTan erTad erT mTlian kvanZs. 

vagonis Zara iTvleba mis ZiriTad nawilad. Cveulebrivad, Zaris 

daniSnulebisa da saxis mixedviT dgindeba vagonis tipi. yvela tipis Zaras aqvs 

Tavisi geometria (moxazuloba da dagegmva). igi SeiZleba damzaddes sxvadasxva 

masalisagan. 

ZaraSi erTiandebian: CarCo, gverdiTi da torsuli kedlebi, saxuravi, 

iataki da maTze damagrebuli nawilebi, romlebic uzrunvelyofen tvirTis 

gadazidvas (mgzavrebis gadayvanas). 
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ganasxvaveben vagonis Zaras mTliani da nawilobrivi mzidi 

konstruqciebiT (nax. 2). 

a – sqemaze warmodgenilia Zaris ganivi kveTi mTavari mzidi (romelic 

Rebulobs ZiriTad datvirTvebs) elementebiT, romelic am SemTxvevaSi  aris 

CarCo, sqema damaxasiaTebelia vagon-baqnisaTvis.  

b – sqemaze mzid elementebad iTvleba CarCo da gverdiTi kedlebi, sqema 

damaxasiaTebelia naxevarvagonisaTvis. 

g – sqemaze naCvenebia mTlianmzidi Zara, rodesac ZiriTadi datvirTvebi 

miiReba CarCos, gverdiTi da torsuli kedlebis da saxuravis mier. Zaris aseTi 

konstruqcia damaxasiTebelia – daxuruli, rezervuaruli, izoTermuli, samgzavro 

da sxva tipis vagonebisaTvis. 

Tanamedrove vagonis Zaris ZiriTadi mzidi konstruqcia warmoadgens garss 

(sisqiT 45,1   mm.), romelic qmnis kedlebs, saxuravs da Zaris iataks, romelic 

damagrebulia grZivi (stringerebiT an gofrebiT) da ganivi (SpanhoutebiT) 

elementebiT (nax. 3). 

 
nax. 1. satvirTo vagonis (cisterna) struqturuli sqema. 
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nax. 2. nawilobriv mzidi Zarebi: a - mzidi CarCoTi; b - mzidi CarCoTi da gverdiTi 

kedlebiT; g - mTlianmzidi konstruqciis Zara. muqi konturiT naCvenebia mzidi elementebi.  

 

 
nax. 3. vagonis Zaris metaluri karkasi: 

1. Spanhouti; 2. stringeri; R  garsis mrudis radiusi. 
 

stringeri  – warmoadgens grZiv kavSirs gansakuTrebulad mtkice Zelebis 

an specialuri metaluri konstruqciebis saxiT, romelic gasdevs Zaris mTel 

korpuss da aZlevs simtkices da sixistes. 

gofri – warmoadgens Txel metalur furcels naoWiani talRiseburi 

zedapiriT. 

Spanhouti – aris Zaris ganivi wibo, romelzedac magrdeba misi 

gareSemosva. 

garda ZiriTadi mzidi elementebisa Zaras aqvs damxmare mzidi elementebi, 

romlebic Rebuloben zogierTi saxis datvirTvas (tvirTis sakuTari masisagan, 

inerciis Zalisagan, fxvieri tvirTebis ganbrjenisagan da sxv.) da maT gadascems 

ZiriTad mzid konstruqciaze. maT miekuTvnebian - iatakis nafeni, kedlebis 

garsacmi, torsuli karebebi da naxevarvagonis gansatvirTi liukebis saxuravebi, 

baqnis kalTebi, refriJeratoruli vagonis iatakis cxaurebi da sxv. isini, rogorc 

wesi, saxsrulad an WanWikebis daxmarebiT magrdebian ZiriTad mzid elementebze. 

Zaris aramzidi elementebi asruleben specialur funqcias, isini qmnian 

normalur pirobebs mgzavrebis gadasayvanad da tvirTebis gadasazidad an Zaraze 

dayenebuli mowyobilobebis, an raime saxis agregatebis moqmedebaSi mosayvanad. 

Zaris aramzid elementebs miekuTvnebian: Tboizolacia, Sida gadatixvrebi, 

karebebi, fanjrebi da sxv. 

savali nawilebi  ewodeba vagonis kvanZs, romelic uzrunvelyofs vagonis 

usafrTxo moZraobas sarelso gzaze, minimaluri winaaRmdegobiT da mdovre 

svliT. Tanamedrove vagonis savali nawilebi gaerTianebulni arian erT saerTo 

kvanZad, romelsac urika ewodeba. 
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damrtymel-sawvi mowyobilobebi ewodeba vagonis kvanZs, romlebic 

uzrunvelyofen vagonebis gadabmas erTmaneTTan da lokomotivTan, ikaveben maT 

gansazRvrul manZilze, aseve, gadascemen da amsubuqeben wevisa da dartymis 

Zalvebs. damrtymel-sawvi mowyobilobebis ZiriTadi kvanZia avtogadasabmeli 

mowyobiloba. 

samuxruWe mowyobilobebs uwodeben aRWurvilobebs, romlebic saSualebas 

iZlevian Seqmnan moZraobis xelovnuri (samuxruWe) winaaRmdegoba, e.i. uzrunvelyofen 

siCqaris regulirebas (Semcirebis gziT) Semadgenlobis gaCerebas daniSnul 

adgilze da mis dakavebas gaCerebul mdgomareobaSi. muxruWebi arseboben 

pnevmaturi, eleqtruli da xelis. 

CarCo ewodeba vagonis gamaerTianebel (sabazo) nawils, romelic 

warmoadgens Zaris safuZvels, eyrdnoba saval nawilebze (urikebze) da maTze 

Tavsdeba avtogadasabmeli da samuxruWe mowyobilobani. 

vagonis CarCo (nax. 4) iTvleba Zaris ZiriTad mzid konstruqciad, romelic 

ganlagdeba iatakis nafenis qveS. rogorc wesi CarCo iqmneba gansxvavebuli kveTis, 

xistad dakavSirebuli (SeduRebiT) elementebisagan (Reroebisagan), sibrtyobrivi 

konstruqciis saxiT. CarCo Rebulobs saeqspluatacio datvirTvebis umravlesobas 

(grZivi Zalvebi, sasargeblo datvirTva da sxv.), risTvisac mas moeTxoveba 

simtkice da saimedooba. CarCos ZiriTad elementebad iTvleba saxerxemlo da ori 

satabike Zeli. garda aRniSnulisa, CarCos qmnian torsuli, gverdiTi grZivi da 

ganivi Zelebi. saxerxemlo Zelis bolo nawilebSi ganlagdeba vagonis damrtymel-

sawevi mowyobilobani. amitom, mis ZiriTad movaleobad iTvleba grZivi (gamWimavi 

da SemkuSavi) datvirTvebis miReba. satabike Zelebi daniSnulia tvirTisagan 

mosuli vertikaluri datvirTvebis misaRebad da maT gadasacemad saval 

nawilebze sayrdeni kvanZiT (qusliT), romelic mimagrebulia maTze saxerxemlo 

Zelis gadakveTasTan (A  da B nax. 4). torsul da gverdiT Zelebze ganTavsdeba 

Zaris kedlebi, romlebTanac erTad isini qmnian vagonis Zalovan konstruqcias. 

Sualedur ganiv Zelebze gatardeba vagonis iataki da vagonqveSa mowyobilobani. 

Sualeduri ganivi Zelebis ganlagebis sixSire, maTi raodenoba da zomebi 

ganisazRvreba vagonis daniSnulebis mixedviT. ZiriTadSi isini miiReben 

vertikalur datvirTvas tvirTisagan da adgilobriv datvirTvebs maTze 

mimagrebuli mowyobilobebisagan. Zaris sxva elementebi - kedlebi, saxuravi da 

iataki, rogorc wesi, warmoadgenen metalur an arametalur karkass. isini 

formirdebian ama Tu im konstruqciad, vagonis daniSnulebis mixedviT.  

manZils Zarisa da urikebis sayrden kvanZebs Soris ewodeba vagonis baza, 
romelic warmoadgens mis erT-erT mTavar sakvanZo zomas.   

 
nax. 4. vagonis CarCo: 
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1. saxerxemlo Zeli; 2 satabike Zelebi; 3 gverdiTi Zelebi; 4. torsuli (bolo) Zelebi; 5. 
Sualeduri Zelebi; 6 saqusle; Tg.S. gamWimavi da SemkuSavi Zalvebi; A da B Zaridan saval 
nawilebze mosuli datvirTvebi. 

 

sakontrolo kiTxvebi: 
 

1. ras ewodeba vagoni?  

2. gadaadgilebis meTodis mixedviT, rogori vagonebi arseboben? 

3. daniSnulebis mixedviT, rogori vagonebi arseboben? 

4. teqnikur maxasiaTeblebze damokidebulebiT, romeli maCveneblebis mixedviT 

gansxvavdebian samgzavro da satvirTo vagonebi? 

5. konstruqciuli Sesrulebis mixedviT nebismieri tipis vagons, romeli saerTo kvanZebi 

gaaCniaT? 

6. ra daniSnuleba aqvs vagonis Zaras, risgan Sedgeba igi da rogori Zarebi arseboben 

konstruqciulad da mzidunarianobis mixedviT? 

7. rogoria satvirTo vagonis struqturuli sqema? 

8. rogoria vagonis Zaris metaluri karkasi? 

9. ras warmoadgens stringeri? 

10. ras warmoadgens gofri? 
11. ras warmoadgens Spanhouti? 

12. ra movaleoba akisriaT saval nawilebs? 

13. ra movaleoba akisriaT damrtymel-sawev mowyobilobebs? 

14. ras emsaxurebian muxruWebi da ra tipis arseboben isini? 

15. ras warmoadgens vagonis CarCo? 

16. ras ewodeba vagonis baza? 

 

 

2. samgzavro vagonebi 
 

samgzavro vagoni Sedgeba Zarisagan, romelic warmoadgens daxurul 

saTavsos da aRWurvilia mgzavrebisaTvis aucilebeli mowyobilobebiT (dasajdomi 

an dasawoli savarZlebiT, ganaTebis, gaTbobis, da haeris kondicirebis sistemebiT, 

tualetebiT, mosaxerxebeli SesasvlelebiT da gasasvlelebiT da sxv.) da 

eyrdnoba saval nawilebze – urikebze. 

Tanamedrove samgzavro vagonis Sida mowyobilobebi, interieris mosaxerxebeli 

dagegmva, stilobrivi da SeferilobiTi gadawyvetis erTianoba uzrunvelyofs 

komforts mgzavrebisa da momsaxure personalisaTvis. 

samgzavro vagonebis parkSi Semavali vagonebi masobrivad arian daproeqtebulni 

1-BM (0-T) gabaritiT. samgzavro vagonebis konstruqciuli siCqare 160 km/sT-ia. 

Tumca Cqarosnuli moZraobisaTvis arseboben samgzavro vagonebi 250 km/sT 

siCqareebiT da maRalCqarosnuli 350-500 km/sT da ufro maRali siCqareebisaTvis. 

samgzavro vagonebis parki moicavs: mgzavrebis gadasayvan, mgzavrebis 
momsaxure da specialuri daniSnulebis samgzavro vagonebs.  

mgzavrebis gadayvanis siSoresTan damokidebulebiT, mowyobilobebisa da 

komfortis donis mixedviT, mgzavrTa gadasayvani vagonebisaTvis SemoRebulia 

Semdegi gradacia: Sori mimosvlis, adgilobrivi mimosvlis da saqalaqTaSoriso 

daniSnulebis. 

Sori mimosvlis samgzavro vagonebi gamoiyeneba mgzavrebis gadasayvanad   

700 km-ze meti manZilisaTvis, sadac erTiandebian rbili da magari, kupirebuli da 

arakupirebuli vagonebi, dasajdomi an dasawoli savarZlebiT (nax. 5). 
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adgilobrivi mimosvlis samgzavro vagonebi, romlebic gamoiyeneba mgzavrTa 

gadasayvanad SedarebiT mcire manZilebze 150-dan 700 km-mde, upiratesad dRis 

periodSi. aseT vagonebSi mgzavrebisaTvis moewyoba mosaxerxebeli dasajdomi 

savarZlebi. 

sagareubno mimosvlis samgzavro vagonebi gamoiyeneba mgzavrebis 

gadasayvanad mcire manZilebze (150 km. manZilamde) SedarebiT mcire droSi. isini 

aRWurvilni arian, magari an naxevradrbili dasajdomi savarZlebiT. 

 
nax. 5. samgzavro (kupirebuli) vagonis saerTo xedi: 

1. defleqtori; 2. Zara TermoizolaciiT; 3. gadasasvleli moednis sufle; 4. buferi;       
5. saakumulatoro batarea; 6. TeTreulis yuTi; 7. haeris sakondiciro danadgaris 
kompresoruli agregati; 8. kondensatoruli agregati; 9. dabali Zabvis mowyobilobaTa 
yuTi; 10. gammarTveli; 11. transformatori; 12. vagonqveSa generatori simZlavriT 32 kvt.;  
13. maRali Zabvis mowyobilobaTa vagonqveSa yuTi; 14. generatoris amZravi. 15. urika;       
16. avtogadabmuloba; 17. vagonTSorisi maRali Zabvis SesaerTebeli saxeluri. 

 

mgzavrebis momsaxure samgzavro vagonebSi erTiandebian - vagon-kinoTeatri, 
vagon-restorani, vagon-bari, safosto vagoni, sabargo vagoni, safosto-sabargo 

vagoni. 

vagon-restornis da vagon-baris daniSnulebaa maTSi moewyos mgzavrebis 

kvebis organizacia mgzavrobis periodSi. aseT vagonebs aqvT sasadilo darbazi, 

samzareulo, sakuWnao, produqtebis Sesanaxi samacivro saknebi, momsaxure 

personalis kupe da sxva ganyofilebebi. 

safosto vagoni emsaxureba safosto tvirTis gadazidvas. aseT vagons aqvs 

darbazi safosto operaciebis gansaxorcieleblad da saTavso momsaxure personalisaTvis. 

sabargo vagoni gamoiyeneba bargis gadasazidad. maT aqvT sakuWnaoebi 

datvirTva-gadmotvirTvis meqanizmebiT da saTavso momsaxure personalisaTvis. 

samgzavro vagonebis parkSi arsebobs safosto-sabargo vagoni, romlic 

eqspluataciaSia iseT sarkinigzo xazebze, sadac mgzavrTa gadayvanis SedarebiT 

mcire nakadebia.  

specialuri daniSnulebis samgzavro vagonebia: sxvadasxva daniSnulebis 

vagon-laboratoria, samosamsaxuro vagoni, vagon-klubi, sanitaruli, Zvirfasi 

nivTebisa da fulis gadasazidi, speckontingentis gadasayvani, TeTreulis 

sarecxi, vagon-eklesia (nax. 6.) da sxv. aseTi vagonebi gamoiyenebian samecniero-

eqsperimentuli samuSaoebis Casatarebalad, kulturul-saganmanaTleblo da 
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saswavlo RonisZiebebisaTvis, samedicino-sanitaruli saWiroebebisaTvis, rkinigzis 

yvela saxazo qvedanayofebis muSaobis inspeqtirebisa da kontrolisaTvis da sxv. 

 
nax. 6. vagon-eklesia 1913 w. 

 

zogierTi tipis samgzavro vagonis Siga interieris mowyobiloba da 

dagegmva naCvenebia 7-e naxazze. 
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nax. 7. samgzavro vagonebis Siga interieris mowyobiloba da dagegmva. 

sakontrolo kiTxvebi: 

 
1. romeli kvanZebisagan Sedgeba samgzavro vagoni?  

2. masobrivad, romeli gabaritiT Sendeba samgzavro vagonebi? 

3. siCqaris mixedviT rogori samgzavro vagonebi arseboben? 

4. romel vagonebs moicavs samgzavro vagonebis parki? 

5. rogori gradacia arsebobs samgzavro vagonebSi mgzavrTa gadayvanis siSoris mixedviT? 

6. romeli vagonebi erTiandebian mgzavrebis momsaxure samgzavro vagonebSi? 

7. ras emsaxureba vagon-restorani da vagon-bari? 

8. ras emsaxurebasafosto vagoni? 

9. ras emsaxureba sabargo vagoni? 

10. ras emsaxureba safosto-sabargo vagoni? 

11. romeli vagonebi Sedian specialuri daniSnulebis samgzavro vagonebSi? 

12. rogoria samgzavro vagonebis Siga interieris mowyobiloba da dagegmva? 

 

3. satvirTo vagonebi 
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satvirTo vagonebis parki Sedgeba universaluri da specializirebuli 
satvirTo vagonebisagan. universaluri ewodeba vagons, romliTac gadaizideba 

farTo nomenklaturis tvirTi, xolo specializirebuliT mxolod erTi saxeobis 

tvirTi an ramodenime erTgvarovani tvirTi, romelsac aqvs msgavsi Tvisebebi. 

universaluri da specializirebuli vagonebis wili, satvirTo vagonebis saerTo 

parkSi, ganisazRvreba gadasazidi tvirTis struqturis analizis safuZvelze, 

vinaidan TiToeuls vagonTa am jgufebidan aqvT Tavisi upiratesobani da 

naklovanebebi. universaluri vagonis dadebiT mxared unda CaiTvalos mcire 

raodenobiT carieli garbeni da Sesabamisad is asrulebs met sasargeblo 

samuSaos sxvadasxva tvirTis gadazidvis dros. Tumca, datvirTva-gadmotvirTvebis 

samuSaoebis sruli meqanizaciis TvalsazrisiT, igi CamorCeba specializirebul 

vagons, xolo rig SemTxvevebSi arasakmarisad srulad xdeba tvirTamweobis da 

Zaris tevadobis gamoyeneba. specializirebuli vagonisaTvis damaxasiaTebelia 

carieli vagonebis didi garbeni, amitom moiTxoveba aseTi vagonebis didi 

raodenoba imisaTvis, rom Sesruldes tvirTis gadazidvis mocemuli programa. 

savagono parkis gazrdas ki mivyavarT moZraobis moculobis gazrdamde da 

carieli vagonebis moZraobis regulirebis sirTulemde. Tumca specializirebuli 

vagoni saSualebas iZleva gaizardos vagonis tvirTamweobis gamoyeneba, uzrunvelyofili 

iyos gadasazidi tvirTis Senaxva, datvirTva-gadmotvirTvis samuSaoebis maqsimaluri 

meqanizireba da siswrafe, umravales SemTxvevebSi miRweul iqnes vagonis konstruqciuli 

simtkice, vagonis samSeneblo Rirebuleba da mis remontze gaweuli xarjebi. 

 

sakontrolo kiTxvebi: 

 
1. romeli tipis vagonebs moicavs satvirTo savagono parki?  

2. ra axasiaTebs universalur satvirTo vagons? 

3. ra axasiaTebs specializirebul satvirTo vagons? 

 

 

 

1. daxuruli satvirTo vagoni 

universaluri daxuruli vagoni (nax. 8.) gamoiyeneba calobrivi, tara-

calobrivi, paketirebuli, SefuTuli, ZviradRirebuli da fxvieri tvirTis 

gadasazidad, romlebic moiTxoven dacvas atmosferuli naleqebisa da 

datacebisagan. aseTi vagonis Zaras aqvs CarCo, gverdiTi da torsuli kedlebi, 

saxuravi, iataki, gverdiTi karebebi da liukebi tvirTis CasatvirTad da 

gansatvirTad.  
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nax. 8. universaluri daxuruli satvirTo vagoni modeli 11-260: 

1-Zara; 2-avtogadasabmeli mowyobiloba; 3-samuxruWe mowyobiloba; 4-savali nawili. 
 

zogierTi modelis universaluri daxuruli satvirTo vagonis teqnikuri 

monacemebi mocemulia pirvel cxrilSi. 
cxrili 1 

universaluri daxuruli satvirTo vagonebis teqnikuri monacemebi 

maCveneblebi 
modeli 

11-066 11-217 11-260 11-270 

tvirTamweoba, t. 68 68 77 68,5 
tara, t. 21,23 24 24 24,5 
Zaris moculoba, m3. 120 120 140 122 
vagonis baza, m. 10 10 12,24 10 
sigrZe, m.: 
avtogadabmulobis gadabmis RerZebs Soris 
bolo Zelebs Soris 

 
14,73 
13,87 

 
14,73 
13,87 

 
16,97 
15,75 

 
14,73 
13,87 

sigane, m.: 
maqsimaluri 
Zaris Siga 

 
3,282 
2,76 

 
3,249 
2,77 

 
3,26 
2,77 

 
3,266 
2,764 

karis Riobis sigane, m.  2,0 3,825 3,973 3,802 
maqsimaluri simaRle relsebis Tavebis 
donidan, m.: 
maqsimaluri 
iatakis donemde 

 
 

4,594 
1,283 

 
 

4,622 
1,286 

 
 

4,6 
1,285 

 
 

4,68 
1,286 

Zaris Sida simaRle (gverdiTi kedlis), m. 2,79 2,737 3,05 2,9 
taris koeficienti 0,32 0,35 0,388 0,357 
xvedriTi moculoba, m3/t. 1,77 1,77 2,09 1,78 
RerZidan mosuli datvirTva relsze, kn.  228 228 245 228 
grZiv metrze mosuli datvirTva, kn/m. 59 62 59 61,8 
konstruqciuli siCqare, km/sT. 120 120 120 120 
gabariti 1-BM 1-BM 1-BM 1-BM 

 

 

specializirebuli daxuruli satvirTo vagonis saSualebiT gadayavT 

saqoneli, gadaizideba msubuqi avtomobilebi, civadgaglinuli foladi, fqvili da 

sxv. specializirebuli daxuruli vagon-hoperis (nax. 9.) saSualebiT, romelic 

erTiandeba specializirebul daxurul vagonebSi, gadaaqvT cementi, xorbali, 

mineraluri sasuqebi da sxv. 

zogierTi tipis specializirebuli daxuruli satvirTo vagonis teqnikuri 

monacemebi mocemulia me-2 cxrilSi. 
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nax. 9. xorblis gadasazidi vagon-hopera: 

1-saxuravi; 2-CasatvirTi liuki; 3-drekadi Camketi; 4-lilvi; 5-gverdiTi kedeli; 6-torsuli 
kedeli; 7-Caketvis meqanizmis amZravi; 8-CarCo; 9-kibe; 10 -usafrTxod gadasvlis SemzRudavi 
(Semofargvla); 11-bunkeruli tipis mTlianliTonis Zara gansatvirTi liukebiT; 12-liukebis 
dasatvirTi da gasaxsneli meqanizmi; 13-liuki.  

cxrili 2 
specializirebuli daxuruli satvirTo vagonebis teqnikuri monacemebi. 

 

maCveneblebi 

vagoni (modeli) 

ms
u
b
u
qi
 

av
t
o
mo

b
il

eb
i 

11
-8
35
 

s
aq
o
ne
l
i 

11
-2
40
 

c
em
en
t
i 

19
-7
58
 

x
o
r
b
al

i 
19
-7
52
 

mi
n
er

al
u
r
i 

s
au

qe
b
i 

19
-9
23
 

c
i
va
d
g
ag

l
in

u
l
i 

f
o
l
ad

eb
i 

12
-4
01
1 

tvirTamweoba, t. 25 22 72 70 70 64 

tara, t. 35 25,4 19,5 22 23 29 

Zaris moculoba, m3. _ _ 60 94 81 _ 

vagonis baza, m. 17 10 7,7 10,5 8,98 10,77 

sigrZe, m.: 
gadabmis RerZebs Soris 
bolo Zelebs Soris  

 
24,26 
23,24 

 
14,17 
13,87 

 
11,92 
10,70 

 
14,72 
13,50 

 
13,2 
11,98 

 
14,9 
13,68 

sigane, m.: 
Zaris maqsimaluri 
karis Riobis 

 
3,232 
2,1 

 
3,282 
2,0 

 
3,278 
_ 

 
3,24 
_ 

 
3,262 
_ 

 
3,195 
_ 

maqsimaluri simaRle relsebis 
Tavebis donidan, m. 

5,125 5,133 4,405 4,565 4,892 3,5 

taris koeficienti 1,4 1,15 0,276 0,314 0,328 0,45 
Zaris xvedriTi moculoba, m3/t. _ _ 0,83 1,3 1,157 _ 

RerZze mosuli datvirTva, kn. 147 117 234,3 225,5 228 228 

grZiv metrze mosuli datvirTva, kn/t. 24,7 32 76,8 62,5 70,5 62,4 

konstruqciuli siCqare, km/sT. 120 120 120 120 120 120 

gabariti 1-T 1-T 1-T 1-BM 1-T 1-BM 

sakontrolo kiTxvebi: 
 

1. risTvis gamoiyeneba universaluri daxuruli satvirTo vagoni?  

2. ras emsaxureba specializirebuli daxuruli satvirTo vagoni? 
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2. naxevarvagoni 

 
universaluri naxevarvagoni (nax. 10.) gamoiyeneba qvanaxSiris, wiaRiseulis, 

xe-tye masalebis, metaluri naglinis da sxvadasxva fxvieri da calobrivi 

tvirTis gadasazidad, romlebic ar saWiroeben dacvas atmosferuli 

naleqebisagan.  

naxevarvagonis Zaras ar aqvs saxuravi, rac uzrunvelyofs meqanizaciis 

sxvadasxva saSualebebis gamoyenebas tvirTis datvirTvisa da gadmotvirTvis dros 

(xiduri da jojgina amweebi, vagongadamabruneblebi da sxv.). yvela universaluri 

naxevarvagons aqvs liukebi metalur iatakze fxvieri tvirTis gadmosatvirTad 

gravitaciuli meTodiT. 

 
nax. 4.10. universaluri naxevarvagoni. 

 

zogierTi tipis oTx da rvaRerZiani universaluri naxevarvagonis teqnikuri 

monacemebi warmodgenilia me-3 cxrilSi. 

zogierTi tipis specializirebuli naxevarvagonis ZiriTadi teqnikuri 

maCveneblebi mocemulia me-4 cxrilSi. 

specialuri daniSnulebis naxevarvagons miekuTvneba: oTxRerZiani naxevarvagoni 

yru ZariT (nax. 11.) fxvieri tvirTisa da teqnologiuri narCenebis gadasazidad, 

romelsac gansatvirTi liukebi iatakSi Secvlili aqvs mTliani metaluri nafeniT 

da ara aqvs torsuli karebebi; rvaRerZiani naxevarvagoni yru ZariT, fxvieri 

tvirTis da msxvilnaWrebiani spilenZis madnis gadasazidad. 

savagono parkis teqnikuri donis amaRleba Tanamedrove pirobebSi miiRweva 

yru Zariani didi tvirTamweobis mqone specializirebuli naxevarvagonis raodenobrivi 

wilis gazrdiT, romelsac ara aqvs gansatvirTi liukebi iatakSi da maTi Zarebis 

torsuli kedlebi ar ixsneba (xistad aris SeerTebuli gverdiT kedlebTan). 

gamoiyeneba ra Tanamedrove meqanizirebuli saSualebebi da datvirTva-gadmotvirTvebis 

operaciebis warmoebis meTodebi, specializirebuli naxevarvagoni yru ZarebiT 

uzrunvelyofs eqspluataciaSi mniSvnelovan teqnikur-ekonomikur efeqts.  
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nax. 11. oTxRerZiani naxevarvagoni yru ZariT.  

cxrili 4.3 

universaluri naxevarvagonebis ZiriTadi teqnikuri maCveneblebi. 

maCveneblebi 
oTxRerZiani, modelebi rvaRerZiani, modelebi 

12-132 12-119 12-753 12-1000 12-541 12-124 

tvirTamweoba, t. 75 69 69 69 125 130 

taris masa, t. 25 22,5 22,5 22,46 43,3 46 

Zaris moculoba, m3. 88 76 74 76 140,5 150 

vagonis baza, m. 8,65 8,65 8,65 8,65 12,07 10,55 

sigrZe, m.: 
avtogadabmulobebis 
gadabmis RerZebs 
Soris 
CarCos bolo Zelebs 
Soris 

 
 
 

13,92 
 

12,78 

 
 
 

13,92 
 

12,73 

 
 
 

13,92 
 

12,8 

 
 
 

13,92 
 

12,73 

 
 
 

20,94 
 

19,11 

 
 
 

18,88 
 

17,95 
maqsimaluri sigane, 
m. 

3,158 3,13 3,21 3,134 3,19 3,3 

simaRle, m.: 
relsebis Tavebis 
donidan 
Zaris Siga 

 
 

3,78 
2,315 

 
 

3,495 
2,08 

 
 

3,48 
2,07 

 
 

3,492 
2,06 

 
 

3,97 
2,51 

 
 

4,312 
2,855 

gansatvirTi 
liukebis raodenoba 

14 14 14 14 22 20 

gansatvirTi 
liukebis zomebi, m. 

54,1327,1 

 
54,1327,1 

 
54,1327,1   54,1327,1   54,1327,1   54,1327,1 

 
taris koeficienti 0,333 0,326 0,326 0,326 0,34 0,35 

wyvilTvaladan 
relsebze mosuli 
datvirTva, kn. 

245 228 228 228 218 215,75 

erT grZiv metrze 
mosuli datvirTva, 
kn/m. 

71,8 65,7 65,7 65 84,5 95 

konstruqciuli 
siCqare, km/sT. 

120 120 120 120 120 120 

gabariti 1-BM 0-BM 0-BM 0-BM 1-T T 
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cxrili 4 

specializirebuli naxevarvagonebis ZiriTadi teqnikuri maCveneblebi. 

maCveneblebi 
oTxRerZiani, modelebi rvaRerZiani, modelebi 

12-1592 12-1505 12-4004 12-538 12-545 22-4024 

tvirTamweoba, t. 71 69 63 131 132 115 
taris masa, t. 21,3 21 30 45 44,57 46 
Zaris moculoba, m3. 83 72,5 154 149 156 71 
sigrZe, m.: 
gadabmis RerZebs 
Soris 
Zaris Siga 

 
14,54 
12,7 

 
13,92 
12,08 

 
20,96 
18,52 

 
20,28 
19,07 

 
19,49 
18,68 

 
15,8 
13,42 

sigane: m.: 
maqsimaluri 
Zaris Siga 

 
3,134 
2,878 

 
3,18 
2,26 

 
3,24 
3,026 

 
3,15 
2,85 

 
3,312 
3,282 

 
3,1 
2,92 

simaRle relsebis 
Tavebis donidan, m: 
maqsimaluri 
Zaris Siga 

 
 

3,474 
2,24 

 
 

3,48 
2,06 

 
 

3,97 
2,54 

 
 

3,97 
2,703 

 
 

4,0 
2,733 

 
 

3,1 
1,807 

taris koeficienti 0,3 0,3 0,476 0,35 0,34 0,4 
wyvilTvlidan relsze 
mosuli datvirTva, kn. 

225,4 228 228 218 219 197,3 

erT grZiv metrze 
mosuli datvirTva, 
kn/m. 

66,3 66,8 44,4 71 81 101,9 

konstruqciuli 
siCqare, km/sT. 

120 120 120 120 120 100 

gabariti 0-BM 0-BM 1-T 1-T T ГТ 
 

sakontrolo kiTxvebi: 

 
1. risTvis gamoiyeneba universaluri naxevarvagoni?  

2. ras emsaxureba specializirebuli naxevarvagoni? 

 

3. baqani 
 
 

universaluri baqani (nax. 12.) gamoiyeneba didi sigrZis tvirTebis, 

metalokonstruqciebis, konteinerebis, Tvliani da muxluxa manqanebis, 

paketirebuli tvirTebis da zogierTi fxvieri tvirTis gadazidvebisaTvis, 

romlebic ar moiTxoven dacvas atmosferuli naleqebisagan. universalur baqans 

miekuTvneba oTxRerZiani baqani, gverdiTi kalTebiT, romlebic saxsrulad arian 

dakavSirebulni CarCosTan da SeuZliaT Camovidnen qvemoT vertikalur 

mdgomareobamde iseTi tvirTis gadazidvis dros, romelTa siganec metia baqnis 

siganeze, torsuli kedlebiT, romlebic gaxsnil mdgomareobaSi ganTavsdebian 

horizontalur mdgomareobaSi baqnis CarCos bolo Zelebis kronSteinebze. 

torsuli kalTebis simaRle (400 mm.) SerCeulia iseTi gaangariSebiT, rom 

kalTebis horizontalur mdgomareobaSi gadakidebisas, or SeerTebul baqans 
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Soris uzrunvelyofili iyos, baqnebs Soris adamianis ganTavseba, rodesac 

avtogadabmulobaTa STanmTqmeli aparatebi SekumSulia. gadabmul mdgomareobaSi 

myofi baqnebis torsuli kalTebis horizontaluri mdgomareoba qmnis xids 

Tvliani da muxluxa teqnikis datvirTvebis dros.  

universaluri baqnebis teqnikuri monacemebi mocemulia me-5 cxrilSi. 

 

 
nax. 12. universaluri baqani. 

 
specialuri daniSnulebis baqnebis saSualebiT gadaizideba konteinerebi, 

msubuqi avtomobilebi, xe-tye totebiT, relsebi sigrZiT 25 m., transformatorebi, 

troleibusebi da sxv. Tanamedrove pirobebSi 10, 20, 30 da 40 tona tvirTamweobis 

mqone konteinerebiT tvirTebis gadazidvam daikava mniSvnelovani nawili (6%). 

msxviltonaJiani konteinerebis universaluri baqnebiT gadazidva araefeqturia, 

baqnis tvirTamweobis gamoyenebis dabali maCveneblis gamo. amitom, msxviltonaJiani 

konteinerebis gadazidvebisaTvis damuSavebulia specializirebuli oTxRerZiani 

baqani modeli 13-470 (nax. 13). 
cxrili 5 

universaluri baqnebis teqnikuri monacemebi. 

maCveneblebi 
modelebi 

13-4012 13-401 13-491 
tvirTamweoba, t. 71 70 73 
taris masa, t. 21,4 21 21 
iatakis farTobi, m2. 36,8 36,8 50,8 
baqnis baza, m. 9,72 9,72 14,4 
sigrZe, m.: 
avtogadabmulobebis gadabmis RerZebs 
Soris 
CarCos bolo Zelebs Soris 
Zaris Siga 

 
 

14,62 
13,4 
13,3 

 
 

14,62 
13,4 
13,3 

 
 

19,62 
18,4 
18,3 

sigane, m.: 
maqsimaluri 
Zaris Siga 

 
3,15 
2,17 

 
3,14 
2,17 

 
3,06 
2,87 

simaRle relsebis Tavebis donidan, m.: 
maqsimaluri 
iatakis donemde 

 
1,81 
1,32 

 
1,81 
1,3 

 
1,81 
1,3 

taris koeficienti 0,3 0,3 0,4 
iatakis xvedriTi farTobi, m2/t. 0,518 0,52 0,8 
RerZze mosuli datvirTva, kn. 228 228 245 
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erT grZiv metrze mosuli datvirTva, kn/m. 63,2 62 51 
gabariti 0-BM 0-BM 1-BM 
konstruqciuli siCqare, km/sT. 120 120 120 

 
 

 
nax. 13. oTxRerZiani specializirebuli baqani msxviltonaJiani konteinerebis 

gadasazidad. 
 

baqniT SeiZleba gadaizidos 1Д tipis eqvsi konteineri tvirTamweobiT 10 t., 

1C tipis sami konteineri, tvirTamweobiT 20 t. an 1B tipis erTi konteineri 

tvirTamweobiT 30 t. da erTi konteineri 1C tipis. baqans ara aqvs xis iatakis 

nafeni da kalTebi, magram aRWurvilia aTi sayrdeniT, romelic Semobrundeba 

baqnis ganivad -iT da oTxi kuTxuri uZravi sayrdeni, romelic ikavebs 

konteinerebs qveda kuTxuri fitingebiT grZivi da ganivi gadaadgilebebisagan. 

konteinerebis datvirTvis dros gamoiyeneba mxolod is sayrdenebi, romlebic 

ganlagebulia erTmaneTisagan dacilebiT, romelic Seesabameba gadasazidi 

konteineris sigrZes, xolo danarCeni mosabrunebeli sayrdenebi moiyvaneba aramuSa 

mdgomareobaSi. mosabrunebeli sayrdenebi damagrebulia mosabrunebel panelebSi, 

wyvil-wyvilad erTmaneTisagan 280 mm. manZilze. 

xe-tyis gadasazidad (totebiT) gamoiyeneba 23-419 modelis baqani (nax. 14.), 

romelsac aqvs Tormeti uZravi metaluri dgari da metaluri gofrirebuli 

iataki. dgarebSi Г-seburi kronSteinebi mosabrunebeli meqanizmiT. baqnis 

tvirTamweoba aris 59 t. tara 29,2 t. sigrZe CarCos mixedviT 24 m.  

 
nax. 14 oTxRerZiani specializirebuli baqani xe-tyis gadasazidad. 

 
dgarebs (1) Soris  baqnis ganivad ganlagebulia detalebi simaRliT 100 mm. 

baqnis grZivad salteebis  gadanacvlebis SezRudvis mizniT. dgarebze dayenebulia 

zeda kronSteinebi maTi mosabrunebeli meqanizmiT. kronSteinebis mobruneba da 
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aweva xdeba miwis zedapiridan erTi momuSavis mier. damkveTis moTxovniT baqans 

SeiZleba hqondes aRWurvili jaWvuri saWimebi Г-seburi kronSteinebis mosabrunebeli 

meqanizmis nacvlad.  

zogierTi tipis specializirebuli baqnis teqnikuri monacemebi mocemulia 

me-6 cxrilSi. 
cxrili 6 

specializirebuli baqnis teqnikuri monacemebi 

maCveneblebi 

oTxRerZiani 
specializirebuli baqnis 

modeli 
13-470 13-1479 

tvirTaamweoba, t. 60 20 
taris masa, t. 22 26 
satvirTo CarCos farTobi, m2. 46 _ 
baza, m. 14,72 16,5 
sigrZe avtogadabmulobaTa gadabmis RerZebs Soris, m.  19,62 21,66 
sigane, m. 2,5 3,25 
taris koeficienti 0,36 1,3 
RerZuli datvirTva kn. 200 113 
grZivi datvirTva kn/m. 41,8 21,2 
konstruqciuli siCqare 140 120 
gabariti O-BM 1-T 

 

sakontrolo kiTxvebi: 
 

1. risTvis gamoiyeneba universaluri baqani?  

2. ras emsaxureba specializirebuli baqani? 

 
 

4. cisterna 
 

cisterna daniSnulia Txevadi, airovani, gamyarebuli da fxvniliseburi 

tvirTebis gadasazidad. isini gansxvavdebian gadasazidi tvirTis saxeobebis 

mixedviT, CarCos konstruqciis, RerZianobis da dakalibrebis tipis mixedviT. 

gadasazidi tvirTi ganTavsdeba qvabSi, romelic warmoadgens specifikuri formis 

Zaras. mas rezervuarsac uwodeben. 

universaluri cisterna arsebobs Ria feris (benzini, navTi, ligroini da 

sxv.) da muqi feris (navTobi, mineraluri zeTebis da sxv.) Camosasxmeli tvirTisaTvis. 

yvela universaluri vagoni aRWurvilia qveda Camosasxmeli xelsawyoTi, romelic 

uzrunvelyofs saketebis saimedo hermetulobas. 

cisternis saSualebiT gadaziduli Txevadi tvirTis masa, ganisazRvreba 

sazom-sakalibrebeli meTodiT, romlis drosac Semowmdeba qvabis Sevsebis 

simaRle, gaiTvaliswineba tvirTis simkvrive da Semdeg sakalibrebeli cxrilis 

saSualebiT, sadac moyvanilia qvabis moculoba da masSi Casxmis doneze 

damokidebulebiT gamoiTvleba tvirTis masa. cisternis sakalibrebeli tipi 

aRniSnulia metaluri cifrebis saxiT, romlebic miduRebulia qvabis cilindrul 

nawilze orive mxares. 

mzidi elementebis mowyobilobaze damokidebulebiT cisternebi iyofian 

konstruqciebad. konstruqciebi, romlebSic yvela ZiriTadi datvirTvebi, 

romlebic moqmedeben cisternaze, miiReba qvabis CarCos mier da konstruqciebi, 
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romlebSic es datvirTvebi miiRebian qvabis mier (uCarCoo cisterna), garda amisa, 

cisternis ZiriTad teqnikur maxasiaTeblebs miekuTvnebian - RerZianoba, tvirTamweoba, 

qvabis moculoba, masalis da qvabis dasamzadebeli masala da sxv. 

oTxRerZiani cisterna tvirTamweobiT 60 t., aSenebuli mariupolis (yofili 

Jdanovi) qarxnis (nax. 15a) mier, aqvs sasargeblo moculoba 71,7 m3, sruli 

moculoba 73,1 m3 da Siga diametri 3,0 m.  

 
nax. 15a. oTRerZiani cisterna tvirTamweobiT 60 t: 

1-qvabi;  2-avtogadasabmeli mowyobiloba; 3-qvabis damagreba CarCoze; 4-samuxruWe 
mowyobiloba; 5-CarCo; 6-urika; 7-qvabis sayrdeni CarCoze. 
 

qvabi magrdeba CarCoze Sua da ganapira nawilebiT. ganapira sayrdenebze 

qvabi moWimulia mosaWimi caluRebiT, romlebic daniSnulia misi CarCos mimarT 

vertikaluri da ganivi gadanacvlebebis Tavidan asacileblad. 

rvaRerZiani cisterna tvirTamweobiT 120 t. warmodgenilia naxazze 15b. 
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nax. 15b. uCarCoo konstruqciis rvaRerZiani cisterna tvirTamweobiT 120 t: 
1-qvabi; 2-damcvel-SemSvebi sarqveli; 3-gare kibe; 4-saxuravi; 5-Sida kibe; 6-Camosasxmeli 
xelsawyo; 7-8-Spanhoutebi; 9-qvabis Ziri.  

 
saerTo daniSnulebis universaluri cisternebis ZiriTadi teqnikuri monacemebi 

moyvanilia me-7 cxrilSi.  

specializirebuli cisterna gamoiyeneba sxvadasxva saxis mJavebis, wneviT 

CatvirTuli gaTxevadebuli airebis (nax.L16.) da, aseve, mtvriseburi da gamyarebuli 

tvirTis gadazidvisaTvis. mJavebis gadasazidi cisterna universaluri cisternisagan 

gansxvavdebian qvabis naklebi diametriT ( 6,20,2   m.) da Sesabamisad mcire 

moculobiT imis gamo, rom mJavebs aqvT didi xvedriTi wona. 
cxrili 7 

saerTo daniSnulebis universaluri cisternebis teqnikuri maxasiaTeblebi. 

maCveneblebi 

oTxRerZiani rvaRerZiani 
navTobproduqtebisaTvis, modelebi 

Ria feris, 
15-1443 

blanti, 
15-1556 

Ria feris, 
15-871 

Ria feris, 
15-880 

tvirTamweoba, t. 60 63,5 120 125 
taris masa, t. 23,2 24,23 48.8 51 
qvabis mTliani moculoba, m3. 73,1 73,17 140 1595 
cisternis baza, m. 7,8 7,8 13,79 10,52 
sigrZe, m.: 
avtogadabmulobebis gadabmis 
RerZebs Soris 
CarCos bolo Zelebs Soris  

 
12,02 

 
10,8 

 
12,02 

 
10,8 

 
21,12 

 
19,99 

 
18,69 

 
17,56 

Zaris maqsimaluri sigane, m. 3,08 3,08 3,27 3,6 
qvabis gare sigrZe, m. 10,77 10,77 20,02 18,06 
qvabis Siga diametri, m 3,0 3,0 3,0 3,4 
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cisternis simaRle relsebis 
Tavebis donidan, m. 

4,615 4,59 4,83 5,2 

taris koeficienti 0,386 0,38 0,41 0,41 
qvabis xvedriTi moculoba,Lm3/t. 1,195 1,08 1,14 1,25 
wyvilTvaladan relsebze 
mosuli datvirTva, kn. 

218 218 211 220 

erT grZiv metrze mosuli 
datvirTva, kn/m. 

69,2 73 80 94,2 

konstruqciuli siCqare, km/sT. 120 120 120 120 
gabariti 02-BM 02-BM 1-T T 

 

 
nax. 16. oTxRerZiani cisterna gaTxevadebuli airebis gadasazidad, 

aRWurvildasaCrdili damcveli garsacmiT. 
mJavebis, gaTxevadebuli airebis da kvebis produqtebis gadasazidi specializirebuli 

cisternebis ZiriTadi teqnikuri monacemebi mocemulia me-8 cxrilSi. 
cxrili 8 

mJavebis, gaTxevadebuli airebis da kvebis produqtebis gadasazidi 
specializirebuli cisternebis teqnikuri monacemebi. 

 

maCveneblebi 

mJava, modelebi 
gaTxevadebuli 

airebi, 
modelebi 

sakvebi 
produqtebi, 
modelebi 

s
u
s
t
i 

az
o
t
mJ
av
a,
  

15
-1
40
4 

Zl
ie
r
i 

az
o
t
mJ
av
a,
 

15
-1
59
6 

ma
r
i
l
mJ
av
a,
 

15
-1
55
4 

g
o
g
ir

d
mJ
av
a,
 

15
-1
54
8 

ql
o
r
i
, 

15
-1
55
6 

pr
o
pa
ni

, 
15
-1
40
7 

r
Ze
, 

15
-8
86
 

b
ad

ag
i
, 
  

 
15
-1
41
3 

tvirTamweoba, t. 61,5 57,3 62 65 75,5 22,9 31,2 62 

taris masa, t. 22,1 22,9 22,5 20,4 19,4 35,2 23,3 22,26 

qvabis moculoba, m3. 46,86 39,5 54 38,7 46 54 30,24 46,1 

qvabis Siga 
diametri, m. 

2,417 2,21 2,6 2,2 2,4 2,6 2,012 2,4 

qvabis sigrZe, m. 10,56 10,68 10,61 10,49 10,61 10,64 10,556 10,53 

sigrZe 
avtogadabmulobebis 
gadabmis RerZebs 
Soris, m. 

12,02 12,02 11,02 12,02 12,02 12,02 12,02 12,02 
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baza, m. 7,8 7,8 7,8 7,8 7,8 7,8 7,8 7,8 

RerZze mosuli 
datvirTva, kn. 

216 216 216 216 216 216 216 216 

erT grZiv metrze 
mosuli datvirTva, 
kn/m. 

69 66,7 70,3 71 72 48,5 45,2 70 

taris koeficienti 0,359 0,399 0,363 0,314 0,511 1,54 0,747 0,359 

konstruqciuli 
siCqare, km/sT. 

120 120 120 120 120 120 120 120 

gabariti 02-BM 02-BM 02-BM 02-BM 02-BM 02-BM 02-BM 02-BM 
 

rZis gadasazidi cisterna naCvenebia naxzze 17. 

 
nax. 17. rZis gadasazidi oTRerZiani cisterna-Termosi:  

1-aluminis Senadnobis qvabi; 2-Semofargvla; 3-Tboizolacia; 4-liuki; 5-saxuravi;  
6-saizolacio masala sisqiT 300 mm.; 7-garsacmi; 8-seqcia tevadobiT 10,08 m3; 9-seqcia 
tevadobiT 10,08 m3; 10-avtogadabmuloba; 11-urika; 12-CarCo; 13-avtomuxruWi; 14-saxeluri;  
15-kibe; 16 ; 17, 18-sayrdenebi. 

mtvriseburi da gamyarebuli tvirTebis gadasazidi cisternebis ZiriTadi 

teqnikuri maxasiaTeblebi mocemulia me-9 cxrilSi. 
cxrili 9 

mtvriseburi da gamyarebuli tvirTebis gadasazidi specializirebuli cisternebis 
teqnikuri maxasiaTeblebi. 

 

 
maCveneblebi 

mtvriseburi tvirTebi, 
modelebi 

gamyarebuli tvirTebi, 
modelebi 

ka
l
c
ir

eb
u
l
i 

s
o
d
a,
 

15
-8
84
 

c
em
en
t
i
, 

15
-1
40
5 

po
l
iv
in

il
 

ql
o
r
i
d
i,
 

15
-1
49
8 

g
am
d
na
r
i 

g
o
g
ir

d
i,
 

15
-1
48
0 

s
qe
l
f
is

i
, 

15
-1
53
2 

yv
iT

el
i 

f
o
s
f
o
r
i
, 

15
-1
41
2 

tvirTamweoba, t. 54 61 65,5 56,6 60 59 
taris masa, t. 31,3 24,15 30 24,7 27,5 21,4 
qvabis moculoba, m3. 101,5 62,4 99,2 31,8 54,4 38,7 
qvabis diametri, m. 3,0 2,8 3,0 2,0 2,6 2,2 
qvabis sigrZe, m. 14,69 19,5 14,69 10,88 10,61 10,49 
sigrZe avtogadabmulobebis 
gadabmis RerZebs Soris, m. 

15,72 12,02 15,72 12,02 12,02 12,02 

simaRle relsebis Tavebis 
donidan, m. 

4,67 4,6 4,55 4,47 4,64 4,03 
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baza, m. 11,5 7,8 11,5 7,8 7,8 7,8 
taris koeficienti 0,58 0,39 0,54 0,43 0,46 0,36 
RerZze mosuli datvirTva, 
kn. 

216 216 216 216 216 216 

erT grZiv metrze mosuli 
datvirTva, kn/m. 

54,3 69,3 54 67,7 78,8 66,9 

konstruqciuli siCqare, 
km/sT. 

120 120 120 120 120 120 

gabariti 1-BM 02-BM 1-BM 02-BM 1-BM 02-BM 

 

kalcirebuli sodis gadasazidi oTxRerZiani cisterna warmodgenilia 

naxzze 18. 

 
nax. 18. kalcirebuli sodis gadasazidi oTxRerZiani specializirebuli cisterna: 
1-qvabi; 2-CasatvirTi milyeli; 3-gansatvirTi milyeli; 4-sahaero komutacia. 

sakontrolo kiTxvebi: 
 

1. risTvis gamoiyenebian universaluri cisternebi?  

2. ras emsaxurebian specializirebuli cisternebi? 

 
5. Ria tipis vagon-hopera 

 

cxeli xenjebis da aglomeratis gadasazidad, temperaturamde C0700 , 

warmoebidan sabrZmedo Rumelebis misaReb bunkerebamde misatanad gamoiyeneba    

20-471 modelis 65 t. tvirTamweobis mqone Ria hopera (nax. 19). 
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nax. 19. cxeli xenjebisa da aglomeratebis gadasazidi Ria vagon-hopera. 

vagonis teqnikuri monacemebia: tara – 23 t;  

Zaris moculoba – 42 m3; 

sigrZe CarCos bolo Zelebis mixedviT – 10,78 m; 

gabariti - 1-BM. 

gansatvirTi meqanizmis saxuravebis amZravi moqmedebaSi modis distanciuri 

marTvis pnevmaturi cilindrebidan. gaTvaliswinebulia temperaturuli deformaciebic. 

Ria vagon-hopera modeli 22-4018 tvirTamweobiT 62 t. (nax. 20) gamoiyeneba 

koqsis gadasazidad magistraluri da samrewvelo transportis gzebze. 

 
nax. 20. koqsis gadasazidi oTRerZiani Ria vagon-hopera. 

liukebis saxuravebis gaxsna da daketva xdeba pnevmaturi distanciuri 

marTviT, eleqtropnevmaturi sistemis daxmarebiT. gaTvaliswinebulia aseve 

avariuli marTvis SesaZlebloba. 

 

sakontrolo kiTxvebi: 
 

1. ras emsaxureba Ria tipis vagon-hopera?  

2. ras emsaxureba specializirebuli cisterna? 

 

6. transportiori 
 

sarkinigzo transportiori gamoiyeneba iseTi tvirTis gadazidvisaTvis, 

romelic TavianTi gabarituli zomebiT da masiT SeuZlebelia gadaizidos 

Cveulebrivi universaluri vagoniT. aseT tvirTs miekuTvnebian: mZlavri 

transformatorebi, hidravlikuri tumboebis msxvilgabaritiani didi simZlavris 

generatorebis statorebi da rotorebi, blumingebis (mZlavri saglinavi dgani, 

romelSic atareben foladis did zodebs) da slabingebis (didi saglinavi dgani, 

romelSic xdeba foladis didi msxvili zodebis gadamuSaveba brtyel namzadebad 

- slabebad) sadgarebis, msxvili Carxebis, mqnevarebis, didi sigrZis qvabebis da 

a.S. 
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eqspluataciaSia Semdegi saxis transportiori: baqniseburi, moedniseburi, 

Wiseburi, SeerTebuli da gadabmuli tipis transportiori tvirTamweobiT 55 t-dan 

500 t-mde (32 RerZiani), wyvilTvlebis raodenobiT 4, 6, 8, 10, 12, 16, 20, 28, 32. 

transportiorebis ZiriTadi teqnikuri monacemebi warmodgenilia me-10 

cxrilSi. 
cxrili 10 

transportiorebis teqnikuri monacemebi. 

maCveneblebi 

modelebi 
14
-6
04
8 

14
-6
05
5 

14
-6
05
6 

14
-6
06
3 

14
-6
04
3 

14
-6
05
7 

14
-6
06
7 

14
-6
07
1 

14
-1
35
 

14
-1
38
 

14
-1
39
 

tipi ПЛ ПТ КЛ ПЛ ПЛ СЧ ПЛ ПЛ СЧ СЦ СЧ 

RerZebis 
raodenoba  

4 8 8 8 16 16 16 16 28 32 32 

tvirTamweoba, t. 62 120 120 120 220 240 220 225 400 480 500 

taris masa, t. 25,6 54,3 54,3 56 127 110 126 126,5 200,5 211 217 

sigrZe gadabmis 
RerZebs Soris, m. 

16,85 24,13 25,28 26,25 35,95 43,54 38,23 40,83 48,02 62,76 63,49 

RerZze mosuli 
datvirTva, kn. 

216 218 218 220 217 219 216,3 220 214 216 224 

erT grZiv metrze 
mosuli bruto 
datvirTva, kn/m. 

52,1 72,23 68,95 67,05 96,5

2 

80,38 90,5 86,08 125 110 112,93 

taris 
koeficienti 

0,41 0,45 0,45 0,466 0,57

7 

0,458 0,572 0,562 0,5 0,439 0,434 

konstruqciuli 
siCqare, km/sT.: 
datvirTuli 
carieli 

 
 
120 
120 

 
 
120 
120 

 
 
120 
120 

 
 
120 
120 

 
 
120 
120 

 
 
100 
120 

 
 
120 
120 

 
 
100 
120 

 
 
80 
100 

 
 
80 
100 

 
 
80 
100 

gabariti 1-Т 1-ВМ 1-Т 02-ВМ 1-Т 1-Т 1-Т 1-Т 1-Т 1-Т 1-Т 

 

 
 

transportioris konstruqciebi naCvenebia nax. 21, nax. 22, nax. 23,Lnax.L24. nax. 25. 

 
nax. 21. baqnis tipis rvaRerZiani transportiori. 
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nax. 22. Wisebri rvaRerZiani transportiori: 
1-Zeli; 2-avtomuxruWi; 3-mzidi Zelebi; 4-qveda Zeli; 5-sferuli qusli; 6-avtogadabmuloba;  
7-urika; 8-ganivi Zelebi. 
 

 
 

nax. 23. moednuri tipis TeqvsmetRerZiani transportiori: 
1-orRerZiani urika; 2-mzidi Zelis sayrdeni urikaze; 3-mzidi Zeli; 4-ganivi Zeli;  
5-oTRerZiani urikebi; 6-brtyeli saqusleebi. 

 

 
 

nax. 24.  gadasabmeli tipis transportioris 16 RerZiani seqcia: 
1-Zelebi; 2-gorgolaWiani sayrdenebi; 3-mzidi Zelebi; 4-stacionaluri sayrdenebi;  
5-avtogadabmuloba; 6-urika. 
  

 
nax. 25. SeerTebuli tipis ocdarvaRerZiani transportiori: 

1-konsolebi; 2-SeerTebuli Zelebi; 3-bolo Zelebi; 4-Sualeduri Zelebi. 
 

energetikuli dargis ganviTarebaSi daisva sakiTxi, Seqmniliyo teqnikuri 

proeqti 700 t. tvirTamweobiT zemZlavri, SeerTebuli tipis transportiori, 

tariT 267 t. sigrZiT 75,41 m., gadasazidi tvirTis sigrZiT 17 m., wyvilTvlebis 

raodenobiT 36. Tumca garkveuli teqnikur-ekonomikuri da ekologiuri miznebiT 

proeqti jer ar ganxorcielebula. 
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500 t. transportiori aSenebulia ukrainaSi staxanovis vagonmSenebel 

qarxanaSi da germaniaSi firma “krupi”-Si. 
 

sakontrolo kiTxvebi: 

 
1. ra aris transportioris daniSnuleba?  

2. ramden RerZiani SeiZleba iyos transportiori? 

3. tvirTamweobis mixedviT rogoria transportioris simZlavre? 

4. konstruqciuli Sesrulebis mixedviT ra saxis transportiori arsebobs? 

 

7. samrewvelo transportis vagonebi 

samrewvelo transportis vagonebis daniSnulebaa moaxdinos Sida 

gadazidvebi, romlebic dakavSirebulia samrewvelo dawesebulebebis sawarmoo 

procesebTan (metalurgiuli nedleulis, naxevarfabrikatebis, mza produqtebis, 

samSeneblo masalebis gadasaadgileblad), aseve dakavSirebulia uSualod 

teqnologiur procesebTan, rogorc Sidasaqarxno an Sidasasaamqro satransporto 

operaciaTa Sesasruleblad saWiro satransporto saSualebani. garda amisa, aseTi 

vagonebi gamoiyeneba gare gadazidvebisaTvis samrewvelo transportis da 

magistralur rkinigzebTan mierTebis adgilebamde. samrewvelo transportis 

vagonebis zogierTi tipi, romelTac aqvT gansazRvruli RerZuli datvirTvebi, 

SesaZlebelia eqspluataciaSi iyvnen magistralur rkinigzebzec, xolo Tavis 

mxriv, samrewvelo transportis rkinigzebze SeiZleba eqspluataciaSi iyos 

magistraluri transportis Cveulebrivi univerasaluri da specializirebuli 

vagonebi. 

samrewvelo transportis umravles vagons aqvs specialuri konstruqcia, 

romelic saSulebas iZleva efeqturad Sesruldes datvirTva-gadmotvirTvis, 

satransporto an teqnologiuri operaciebi. yvelaze farTo gavrceleba 

samrewvelo transportze moipova dumpkarma (tviTmclelma vagonma), romelic 

saSualebas iZleva gamoyenebul iyos meqanizirebuli meTodebi, tvirTis 

datvirTvisa da gadmotvirTvis saSualebani. 

dumpkarebs ZiriTadi teqnikuri monacemebi warmodgenilia me-11 cxrilSi. 
 
 

cxrili 11 
dumpkarebis teqnikuri monacemebi. 

 

maCveneblebi 

tipi, modeli 

6BC-60, 

31-638 

BC-85, 

31-639 

Д-82б, 

31-652 

2BC-105, 

31-534 

BC-145, 

31-653 

2BC-180, 

31-631 

tvirTamweoba, t. 60 85 82 105 145 180 

taris masa, t. 27 35 37,6 48,5 64,5 67 

RerZebis raodenoba, 
c. 

4 4 4 6 8 8 

Zaris moculoba, m3 26,2 38,8 36,1 50 72 59,2 

sigrZe gadabmis 
RerZebs Soris, m. 

11,83 12,17 12,17 14,9 17,58 14,8 



150 

 

Zaris sigane 
(maqsimaluri), m. 

3,21 3,52 3,52 3,52 3,464 3,464 

simaRle relsebis 
Tavebis donidan, m. 

2,74 3,236 3,31 3,241 3,65 3,27 

gansatvirTi 
cilindrebis 
raodenoba, c. 

4 4 4 6 8 8 

RerZze mosuli 
datvirTva, kn. 

21,78 30 30 25,6 26,22 30,8 

erT grZiv metrze 
mosuli datvirTva, 
kn/m. 

72,1 94,48 94,17 103 119,17 169,4 

wneva gansatvirT 
cilindrebSi, mpa. 

0,6 0,6 0,6 0,6 0,6 0,6 

konstruqciuli 
siCqare, km/sT: 
samrewvelo 
transportis gzebze; 
magistralur gzebze 

 
 
 
70 
120 

 
 
70 
120 

 
 
70 
120 

 
 
70 
120 

 
 
70 
100 

 
 
70 
100 

gabariti; 
magistralur 
gzebze; 
samrewvelo 
transportis gzebze 

 

1-T 
 
 
T 

 

1-T 
 
 
T 

 

1-T 
 
 
T 

 

1-T 
 
 
T 

 

1-T 
 
 
T 

 

1-T 
 
 
T 

 
gantvirTvis dros dumpkaris Zara gadaixreba gverdulad, cal mxares 40-450-

iT, risTvisac gamoiyeneba pnevmaturi cilindrebi, romlebic SekumSuli haeriT 

ikvebebian, damoukidebeli magistraluri milsadeniT, romelic damagrebulia 

dumpkaris CarCoze. SekumSuli haeris miwodeba xdeba lokomotividan. arsebobs 

dumpkaris gantvirTvis eleqtrohidravlikuri sistema, romelSic cilindrebi 

ikvebebian zeTiT- wneviT 15 mpa. lokomotivis motortumboiani danadgaridan.  

oTx, eqvs da rvaRerZiani dumpkari sqematurad warmodgenilia naxazze 26, 

naxazze 27, naxazze 28.  

 
nax. 26. oTRerZiani dumpkari. 
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nax. 27. eqvsRerZiani dumpkari. 

 

nax. 28. rvaRerZiani dumpkari. 

 
Txevadi widis gadasazidad gamoiyeneba widasazidi vagoni (nax. 29) misi masa 

aris 70-100 t., xolo tvirTamweoba 11-12 t-s. 

 

nax. 29. widasazidi vagoni. 

Txevadi Tujis gadasazidad gamoiyeneba Tujsazidi vagoni (nax. 30). 
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nax. 30. Tujsazidi vagoni. 

 
arsebobs 16 RerZiani miqseruli tipis Tujsazidi vagoni tvirTamweobiT   

150 t., taris masiT 210 t., RerZze mosuli datvirTviT 220 kn., siCqariT 35 km/sT. 

aseve Seqmnilia miqseruli konstruqciis Tujsazidi tvirTamweobiT 420 t., tariT 

440 t., RerZze mosuli datvirTviT 550 kn., moZraobis siCqariT 10 km/sT. 

perspeqtivaSia Tujsazidi maqsimaluri tvirTamweobiT 600t., tariT 647 t., RerZze 

mosuli datvirTva 515 kn. da moZraobis siCqare 10 km/sT. cxeli koqsis 

gadasazidad, romlis temperature 10000C-mdea, sakoqse Rumelidan Casaqrob 

koSkamde misatanad, gamoiyeneba koqsmaqrobi vagoni (nax. 31), romelSic warmoebs 

koqsis dasamuSavebeli da gasacivebeli procesi, fenoluri wyliT koqsis 

gantvirTvis win, maqrobi koSkis mimReb mowyobilobaSi.  

eqvsRerZian vagons aqvs tvirTamweoba 25 t., taris masa 55 t., RerZuli 

datvirTva 197,3 kn., sigane 5,98 m., Zaris moculoba 70 m3. vagoni aRWurvilia КВЗ-1М 

modelis samRerZiani urikebiT.  

metalurgiuli qarxnebis sabrZmedo saamqroebSi gamoiyeneba TviTmavali 

transferkari (madozirebeli vagonebi); maRaros 60, 65, 70 t. tvirTamweobiT da 

koqsis tvirTamweobiT 30 t. 

 
nax. 31. koqsmaqrobi vagoni:  

1-CarCo; 2-wina dgari; 3-ukana dgari; 4-iataki; 5-grZivi kedlebi; 6-Camketi; 7-Camketebis 
gasaxsneli da Camketi meqanizmi. 

maRaros transferkaris (nax. 32) marTvis kabinaSi dayenebulia marTvis 

kontroliorebi, memanqanis onkani, kompresori, vagonis gadasaadgilebeli marTvis 

paneli, bunkerebis Zirebis Camketebis, gasaxsneli meqanizmebis marTvis 

gadamrTvelebi. eleqtroenergia vagons miewodeba specialuri sadenidan, 

denmimRebis gavliT, marTvis kabinis gverdiT kedelze. 

 
nax. 32. maRaros transferkari: 
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1-bunkeri; 2-kabina; 3-kabina; 4-CarCo; 5-specialuri urikebi ori wevis eleqtroZraviT ЭД-107 -
simZlavriT 55 kvt. TiToeuli; 6-avtogadabmuloba.  

 

koqsis transferkari gansxvavdeba maRaros transferkarisgan bunkeris didi 

moculobiT, Zaris torsuli da grZivi kedlebis dauxrelobiT, Zaris SigniT 

arsebuli gadatixrebiT, xelis da pnevmaturi meqanizmebis arsebobiT bunkeris 

karebebis gasaxsnelia. transferkaris qveS ganTavsebulia ori orRerZiani urika, 

mudmivi denis oTxi wevis eleqtroZraviT Д6 simZlavriT 23,5 kvt. 

garda aRniSnulisa, samrewvelo transportis vagonebs miekuTvnebian, vagon 

saswori, sxvadasxva daniSnulebis da tvirTamweobis baqani da sxv.  
 

sakontrolo kiTxvebi: 

 
1. ra daniSnuleba aqvs samrewvelo transportis vagonebs?  

2. ras warmoadgens dumpkari da rogoria misi konstruqcia? 

3.Lsad gamoiyeneba widasazidi vagoni da rogoria misi konstruqcia? 

4. sad gamoiyeneba koqmszidi vagoni da rogoria misi konstruqcia? 

5. sad gamoiyeneba koqsmaqrobi vagoni da rogoria misi konstruqcia? 

6. ras warmoadgens maRaros transferkari? 

 

 

 

8. izoTermuli vagoni 
 

rkinigzaze malefuWebadi tvirTebis (xorci, Tevzi, zeTi, xili, bostneuli 

da a.S.) gadazidvebisaTvis gamoiyeneba izoTermuli vagonebi, kerZod - refriJeratoruli 

seqcia, avtonomiuri refriJeratoruli vagoni, vagon Termosi (nax. 33, nax. 34,    

nax. 35, nax. 36). 

refriJeratoruli vagonebis ZiriTadi teqnikuri maxasiaTeblebi warmodgenilia 

me-12 cxrilSi. 
 

 

cxrili 12 

refriJeratoruli vagonebis teqnikuri maxasiaTeblebi. 
 

maCveneblebi 
seqciebi arv 

ZA-5 ZB-5 PC-4 1 2 

satvirTo vagonebis 
raodenoba 

5 4 4 1 1 

sigrZe 
avtogadabmulobaTa 
gadabmis RerZebs 
Soris, m.: 
satvirTo 
vagonisaTvis 
saerTo 

 
 
 
 
 

18,076 
91 

 
 
 
 
 

22,08 
106,38 

 
 
 
 
 

22,076 
106,38 

 
 
 
 
 

20,08 
_ 

 
 
 
 
 

22,08 
_ 

Zaris sigrZe, m.: 
satvirTo vagonis 
specialuri 
vagonis 

 
17 
 
17 

 
21 
 
17 

 
21 
 
17 

 
19 
 
_ 

 
21 
 
_ 

Zaris sigane, m. 3,0 3,1 3,1 3,1 3,1 
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satvirTo vagonis 
simaRle relsebis 
Tavebis donidan, m. 

4,57 4,69 4,67 4,69 4,69 

satvirTo vagonis 
baza, m. 

12 16 16 14 16 

dasatvirTi 
moculoba, m3: 
erTi vagonis 
saerTo 

 
 

73,7 
318 

 
 

100,0 
400 

 
 

101,8 
447,2 

 
 

88,0 
_ 

 
 

100,0 
_ 

tvirTamweoba, t.: 
erTi vagonis 
saerTo 

 
41; 29; 26 

178 

 
41 
164 

 
46 
184 

 
40 
_ 

 
36 
_ 

tara ekipirebul 
mdgomareobaSi, t.: 
satvirTo vagonis 
saerTo 

 
 

39; 50; 52 
219 

 
 

43 
242 

 
 
39 
209 

 
 
44 
_ 

 
 
48 
_ 

satvirTo vagonis 
iatakis farTobi, m2 

33,5...22 45 46,4 40,3 45 

karebis Riobi, m: 
sigane 
simaRle 

 
1,43 
2,0 

 
2,2 
2,0 

 
2,1 
2,0 

 
2,2 
2,0 

 
2,2 
2,0 

saangariSo 
temperatura, ℃: 
satvirTo 
saTavsoSi 
gare 

 
 

 
-12...+14 
+30...-45 

 
 
 

-20...+14 
+40...-45 

 
 
 

-20...+14 
+40...-15 

 
 
 

-18...+14 
+40...-5 

 
 
 

-2...+14 
+40...-45 

dizelis tipebi: 
mTavaris 
damxmares 

 
4НВД-21 

_ 

 
4НВД-21 
4НВД-12,5 

 
К-461 
_ 

 
4НВД-12,5 

_ 

 
4НВД-12,5 

_ 
dizelebis 
simZlavre (saerTo), 
kvt. 

132,4 196,7 169,2 40,4 40,4 

kompresoris tipi К-902 У2Н-56/7,5-
105/2 

ФУУБСС У У2Н-56/7,5-
105/2 

 
 

 

nax. 33. xuTvagoniani refriJeratoruli seqciis satvirTo vagoni. 
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nax. 34. xuTvagoniani refriJeratoruli seqciis damxmare vagoni: 
1-sawvavis avzi, 2-sasmeli wylis avzi, 3-teqnikuri wylis avzi, 4-saakumulatoro batareebis 
yuTi. 

 

 
 

nax. 35. avtonomiuri refriJeratoruli vagoni. 

avtonomiuri refriJeratoruli vagoni SeiZleba CairTos samgzavro moZrav 

SemadgenlobaSi, risTvisac mas aqvs gamWoli magistrali da CamrTveli 

eleqtropnevmatur muxruWTan SesaerTeblad, aseve aqvs xelis muxruWi. vagoni ar 

saWiroebs gamcilebels da am tipis vagoniT gadazidvis xangrZlivoba Seadgens 60-

72 sT-s, SerCeuli gadazidvis reJimis mixedviT. marTva xdeba avtomaturad. 

vagon-Termosi gamoiyeneba Termulad damuSavebuli tvirTis gadasazidad, 

romlebic ar gamoyofen biologiur siTbos, rodesac garemomcveli garemos 

temperatura -50-dan +500C-mdea. vagon-Termosis yvela samacivro da eleqtromowyobilobebi 

muSaoben avtomaturad da ar saWiroeben momsaxure personals vagon-Termosis 

gasayolad. maTi teqnikuri momsaxureba da zedamxedveloba xdeba msxvili sarkinigzo 

gadazidvebis specialur punqtebSi. 

 

 
nax. 36. vagon-Termosi: 
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1-karebi, 2-avtogadabmuloba, 3-urika, 4-pnevmaturi muxruWi. 
 

sakontrolo kiTxvebi: 

 
1. risTvis gamoiyeneba izoTermuli vagoni?  

2.Lromeli qveyanaa ZA-5 da ZB-5 xuTvagoniani refriJeratoruli seqciebis mwarmoebeli? 

3.Lromeli qveyanaa PC-4 xuTvagoniani refriJeratoruli seqciebis mwarmoebeli? 

4. ras warmoadgens avtonomiuri refriJeratoruli vagoni? 

5. ras warmoadgens vagon-Termosi? 

 

4. satvirTo vagonebis ZiriTadi parametrebi 

satvirTo vagonis ZiriTad parametrebad, romlebic axasiaTeben mis efeqtianobas, 

iTvlebian: tvirTamweoba – P (t.), tara – T (t.), wyvilTvlebis raodenoba (RerZianoba) - 

om , Zaris moculoba V (m3), iatakis farTobi F (m2), vagonis sigrZe da sxva xazobrivi 

zomebi (m). satvirTo vagonebis urTierTSedarebisaTvis gamoiyeneba parametrebi, 

romlebic warmoadgenen zemoCamoTvlil sidideTa Sefardebas, maT miekuTvnebian: Zaris 

xvedriTi moculoba, iatakis xvedriTi farTobi, taris koeficientebi, 

wyvilTvlidan relsebze gadacemuli datvirTva, liandagis 1 grZiv metrze 

mosuli statikuri datvirTva. mniSvnelovan maCveneblad iTvleba, aseve, vagonis 

saSualo statikuri da saSualo dinamikuri datvirTva. 

ganvixiloT ZiriTadi parametrebi, romlebic gavlenas axdenen sarkinigzo 

transportis muSaobis efeqtianobaze. 
 

sakontrolo kiTxvebi: 

 
1. satvirTo vagonis efeqtianobis daxasiaTebisaTvis romeli parametrebiT sargebloben?  

2. satvirTo vagonebis urTierTSedarebisaTvis, romeli parametrebiT sargebloben? 

 

 

 

 

 

 

1. Zaris xvedriTi moculoba da xvedriTi 

farTobi 
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xvedriTi moculoba (m3/t) ewodeba vagonis Zaris moculobis fardobas 

tvirTamweobasTan, e.i. Zaris moculobis sidides, romelic modis erT tona 

tvirTamweobaze da Caiwereba Semdegi gamosaxulebiT: 

                     
P

V
v xv. ,                  (1) 

sadac V  - vagonis Zaris sruli, anu geometriuli moculobaa, m3; 

       P  - vagonis tvirTamweoba, t. 

garda sruli moculobisa ganasxvaveben Zaris dasatvirT moculobas dV . 

                      VV d ,                (2) 

sadac   - Zaris geometriuli moculobis aTvisebis koeficientia. 

daxuruli da izoTermuli vagonisaTvis Cveulebrivad miRebulia, rom  <1, 

cisternisaTvis 1  da naxevarvagonisaTvis, rodesac igi datvirTulia Zaris 

Semadgeneli kedlebis zeviT (e.w. “qudiT”) .1  

baqnisaTvis nacvlad xvedriTi moulobisa ganisazRvreba iatakis xvedriTi 
farTobi (m2/t) Semdegi gamosaxulebiT: 

                    ,
PH

V

P

F
f

d.

xv.            (3) 

sadac F  - iatakis sruli farTobia, m2; 

       H  - datvirTvis simaRle, m. 

fxvieri tvirTis datvirTvis simaRle ganisazRvreba baqnis kalTebis 

simaRliT da tvirTis dayris simaRliT, sadac gaTvaliswinebulia vagonis 

moZraobisas am kuTxis Semcireba, xolo danarCeni saxis tvirTisaTvis simaRle 

ganisazRvreba moZravi Semadgenlobis gabaritis zeda moxazulobebiT. 

xvedriTi moculobis da xvedriTi farTobis sidideebze damokidebulia 

vagonis moculobisa da tvirTamweobis gamoyeneba da Sesabamisad gadazidvis 

TviTRirebuleba, zomebi da savagono parkis Rirebuleba, romelic aucilebelia 

gadazidvis mocemuli moculobisaTvis. rodesac vagoniT gadaizideba erTi da 

igive saxis tvirTi, romelsac aqvs moculobiTi masa  , t/m3, maSin mizanSewonilia, 

rom xvedriTi moculoba (m3/t) da xvedriTi farTobi (m2/t) gamoTvlil iqnen 

Semdegi formulebiT: 

                    


1
. xvv ,                (4) 

                    
H

f


1
. xv ,               (5) 

kvlevebiT dadgenilia, rom sxvadasxva konstruqciis daxuruli 

vagonisaTvis mizanSewonilia Zaris xvedriTi moculoba toli iyos )1,22(   m3/t. am 

dros tvirTamweobis gamoyenebis saSualo maCvenebeli Seadgens 85%-s, rac 

mniSvnelovnad maRalia adre warmoebuli daxuruli vagonis maCvenebelTan 

SedarebiT (73%). risTvisac tvirTamweobis gamoyenebis koeficientis gazrdas aqvs 

gansakuTrebuli mniSvneloba da amitom axali daxuruli satvirTo vagonis 

mSeneblobisas SesaZleblobis farglebSi maqsimalurad unda iqnes 

gaTvaliswinebuli Zaris gazrdili moculoba. garda amisa didi mniSvneloba aqvs 

aseve uzrunvelyofili iyos tvirTis SemWidroebuli dawyoba, rac saSualebas 

iZleva gaizardos vagonis tvirTamweobis gamoyeneba da maTi statikuri datvirTva. 
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statikuri datvirTva gansazRvravs tvirTis raodenobas, romelic itvirTeba 

vagonSi da TiToeuli     i -uri saxis tvirTisaTvis ganisazRvreba Semdegi 

formuliT: 

     ii PP st. .                   (6) 

sadac P  - vagonis tvirTamweobaa; 

         - vagonis tvirTamweobis gamoyenebis koeficienti. 

iseTi tvirTisaTvis, romlisTvisac vagonis tvirTamweobis gamoyenebis 

koeficienti ganisazRvreba Zaris moculobiT (magaliTad cisternis qvabis 

moculobiT), statikuri datvirTva SeiZleba ganisazRvros Semdegi formuliT:  

    
xv.tv.

xv.

st.
v

v
PP i  .                 (7) 

(4.7) – formula marTebulia im SemTxvevaSi Tu xv.tv.xv. vv   vinaidan vagonis 

simtkicis pirobidan aucilebelia uzrunvelyofil iqnes piroba PP i st. . 

saSualo statikuri datvirTva TiToeuli tipis vagonisaTvis, romliTac 

gadaizideba sxvadasxva tvirTebi ganisazRvreba Semdegi formuliT: 

        






i

i

i

i

P

a

a
P

st.

st. .              (8) 

sadac ia  - i -uri saxis tvirTis absoluturi raodenobaa Zaris moculobaSi, 

romelic gadaizideba gansaxilveli tipis vagoniT. 

statikuri datvirTva gansazRvravs tvirTis raodenobas vagonSi, misi 

gadazidvis manZilis gauTvaliswineblad. am manZilis gaTvaliswinebisaTvis 

sargebloben sxva maCveneblebiT – gansaxilveli tipis vagonis saSualo 
dinamikuri datvirTviT da Caiwereba Semdegi gamosaxulebiT: 

          






i

ii

ii

P

la

la
P

st.

din. .             (9) 

sadac il  - i -uri saxis tvirTis gadazidvis manZilia. 

aucilebelia aRiniSnos, rom vagonis aq ganxiluli statikuri da 

dinamikuri datvirTvebi, romlebic warmoadgenen vagonSi CatvirTuli tvirTis 

masis sidides, gansxvavdebian im statikuri da dinamikuri datvirTvebisagan, 

romliTac sargebloben vagonebis simtkiceze gaangariSebisas, misi dinamikuri 

maCveneblebis Sefasebis dros da iTvlebian im Zalebad, romlebic moqmedeben 

vagonze an mis nawilebze, neli, an swrafad cvalebadi procesebis dros. 

 
sakontrolo kiTxvebi: 

 
1. ra aris vagonis Zaris xvedriTi moculoba?  

2. ra aris vagonis Zaris dasatvirTi moculoba? 

3. ras gamoxatavs vagonis Zaris geometriuli moculobis aTvisebis koeficienti da 

rogor icvleba satvirTo vagonis tipis mixedviT?  

4.  ras ewodeba vagonis Zaris xvedriTi farTobi da romeli tipis vagonze 

gaangariSebisas gamoiyeneba igi? 
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5. ras gamoxatavs vagonis tvirTamweobis gamoyenebis λ koeficienti? 

 

2. taris koeficienti 
 

vagonis tara warmoadgens mis sakuTar masas (dautvirTav mdgomareobaSi) da 
izomeba tonebSi. taris masis Semcireba iTvleba vagosamSeneblo mrewvelobis erT-

erT umniSvnelovanes amocanad. igi ganpirobebulia aramarto vagonis mSeneblobaSi 

gamoyenebuli masalebis didi xarjebiT (upiratesad ki metalis), aramed, ZiriTadad, 

mniSvnelovani mudmivi danaxarjebiT mis gadaadgilebaze, rac izrdeba vagonis 

taris gazrdasTan erTad. vagonis taris masis umniSvnelo Semcirebasac ki Tan 

axlavs mniSvnelovani efeqti, rac ganpirobebulia savagono parkis masobriobiT. 

Tumca vagonis taris Semcireba unda ganxorcieldes matarebelTa usafrTxo 

moZraobisa da vagonis saeqspluatacio saimedoobisaTvis zianis miyenebis gareSe. 

Tu taris masis Semcireba xdeba misi sxva parametrebis cvlilebebis gareSe 

(tvirTamweoba, Zaris moculoba, sigrZe da sxv.), maSin taris aseT Semcirebas 

absolutur Semcirebas uwodeben. xolo, Tu vagonis taris masis Semcireba xdeba 

satvirTo vagonisaTvis carieli garbenis gaTvaliswinebiT an samgzavro vagonisaTvis 

erTi samgzavro adgilis mixedviT, maSin aseT Semcirebas taris fardobiT 

Semcirebas uwodeben. vagonis taris masis absolutur Semcirebas Tan axlavs 

fardobiTi Semcireba. 

satvirTo vagonis taris masis efeqturi Semcireba fasdeba taris koeficientiT 

K , romelic warmoadgens uganzomilebo sidides. ganasxvaveben taris sami saxis 

koeficients: teqnikurs t.K , dasatvirTs d.K  da saeqspluatacios s.K . 

taris teqnikuri, anu konstruqciuli koeficienti warmoadgens vagonis 

taris mis tvirTamweobasTan fardobas da Caiwereba Semdegi formuliT: 

             
P

T
K t. ,                   (10) 

sadac T  - vagonis taraa, t.; 

       P  - tvirTamweoba, t. 

taris dasatvirTi koeficienti, Tavis mxriv, warmoadgens taris masis 

Sefardebas vagonis faqtiurad gamoyenebul tvirTamweobasTan da Caiwereba 

Semdegi formuliT: 

            
P

T
K d. ,                   (11) 

sadac   - vagonis tvirTamweobis gamoyenebis koeficientia. 

taris saeqspluatacio koeficienti damatebiT iTvaliswinebs vagonis 

garbens datvirTul da cariel mdgomareobaSi da gamoiTvleba Semdegi formuliT: 

            
din.

c.

s.
P

T
K

)1( 
 ,               (12) 

sadac c.  - satvirTo vagonebis carieli garbenis koeficientia, romelic 

warmoadgens mocemuli tipis vagonis carieli garbenis fardobas imave tipis datvirTuli 

vagonis garbenTan (mxedvelobaSia carieli garbeni, romelic ganpirobebulia vagonis 

arasakmarisi universalurobiT). 

       din.P  - datvirTuli vagonis saSualo dinamikuri datvirTva, t. 
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yvelaze meti efeqturobiT vagoni xasiaTdeba taris saeqspluatacio 

koeficientiT, xolo yvelaze naklebad teqnikuri koeficientiT.  

taris teqnikuri koeficientis Semcireba miiRweva vagonis taris masis 

SemcirebiT da misi tvirTamweobis gazrdiT. taris dasatvirTi koeficientis 

SemcirebisaTvis moiTxoveba vagonis tvirTamweobis damatebiTi gamoyeneba, xolo 

taris saeqspluatacio koeficientis Sesamcireblad saWiroa vagonis carieli 

garbenis Semcireba misi universalurobis gazrdis gziT. Tu uzrunvelyofilia 

tvirTamweobis sruli gamoyeneba da likvidirebulia carieli garbeni, e.i. 1  

da 0c. , maSin taris samive saxis koeficientebi erTmaneTis tolia 

s.d.t. KKK  , Tumca universaluri vagonebisaTvis, romlebic moZraoben rkinigzis 

mTel qselSi, amisi miRweva ver gaxda SesaZlebeli, amitom praqtikulad adgili 

aqvs taris koeficientebs Soris urTierTdamokidebulebis Semdeg saxes 

s.d.t. KKK  . 

sasurvelia, taris yvela koeficients, sxvadasxva Tanabar pirobebSi, 

hqondeT minimaluri mniSvnelobebi da ricxobrivi sxvaoba maT sidideebs Soris 

iyos rac SeiZleba mcire.  

taris CamoTvlili koeficientebis sidideze damokidebulia vagonis Zaris 

xvedriTi moculoba da xvedriTi farTobi.  

vinaidan vagonis tvirTamweobis gamoyenebis koeficienti, sxvadasxva tipis 

tvirTis gadazidvebisas, iTvleba sxvadasxvad, iqmneba aucilebloba gamoiTvalos 

taris dasatvirTi koeficientis saSualo mniSvneloba universaluri vagonisaTvis. 

am SemTxvevaSi (12) formulis mniSvnelSi unda Caiweros vagonis saSualo 

dinamikuri datvirTva, vinaidan tvirTebis gadazidvis manZilis gaTvaliswineba 

iTvleba arsebiTad.  

taris dasatvirTi koeficientis saSualo mniSvneloba ganisazRvreba 

Semdegi formuliT:  

              
din.

d.
P

T
K  .                   (13) 

 

sakontrolo kiTxvebi 

 
1. ras warmoadgens vagonis tara?  

2. ra efeqts iZleva vagonis taris Semcireba? 

3. rogor xdeba vagonis taris absoluturi Semcireba? 

4. rogor xdeba vagonis taris fardobiTi Semcireba? 

5. taris ramdeni saxis koeficients ganasxvaveben? 

6. ra aris taris teqnikuri koeficienti? 

7. ra aris taris dasatvirTi koeficienti? 

8. ra aris taris saeqspluatacio koeficienti? 

9. ra arisLsasurveliLtaris teqnikuri, dasatvirTi da saeqspluatacio koeficientebisLL 

urTierTdamokidebulebis dadgenis dros? 

 
3. vagonis tvirTamweoba, RerZze da liandagis 

grZiv metrze mosuli datvirTvebi  
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tvirTamweoba, iTvleba vagonis ZiriTad parametrad, romelic, amave dros 

mTlianobaSi miekuTvneba sarkinigzo transportis muSaobis umniSvnelovanes 

maCvenebls. 

rac ufro didia vagonis tvirTamweoba, miT maRalia misi mwarmoebluroba, 

anu metia drois erTeulSi gadaziduli tvirTis raodenoba. cnobilia, rom 

vagonis mwarmoebluroba, amave dros iTvleba mTlianad sarkinigzo transportze 

Sromis mwarmoeblurobis irib maxasiaTeblad. Sromis nayofierebis yovelmxriv 

amaRleba ki, erTob mniSvnelovan amocanad iTvleba. 

kvlevebi aCveneben, rom tvirTamweobis gazrdas, Cveulebrivad, Tan sdevs 

dayvanili xarjebis zrdac. Tumca, calkeul SemTxvevebSi, SesaZlebelia vagonebis 

mZimemasiani konstruqciebis Seqmna, romelTaTvisac es xarjebi metia, vidre mcire 

tvirTamweobis mqone vagonisaTvis.  

didi tvirTamweobis mqone vagonis perspeqtivebad iTvleba:  

 taris koeficientebis Semcireba, vinaidan vagonis tvirTamweobis gazrdiT 

avtogadasabmeli mowyobilobebis da avtomuxruWebis aRWurvilobebis, Zaris 

torsuli kedlebis, savali nawilebis da konstruqciis sxva elementebis masa 

an ar icvleba, an mcired izrdeba, vidre tvirTamweoba;  

 moZraobis xvedriTi winaaRmdegobebis Semcireba, ris Sedegadac mcirdeba 

eleqtroenergiisa da sawvavis xarji, romelsac moixmars lokomotivi, an 

izrdeba rkinigzis gamtarobis unari matareblis moZraobis siCqaris gazrdis 

xarjze - an gadazidvis unari matareblis masis gazrdis xarjze; 

 avtogadabmulobebis, avtomuxruWebis, gorviTi sakisrebis, wevis progresuli 
saxeebis da mZlavri lokomotivebis racionaluri gamoyeneba; masTan 

dakavSirebiT izrdeba matareblis masa da moZraobis siCqare; 

 grZiv metrze mosuli datvirTvis gazrda (umravles SemTxvevebSi) da mis 

xarjze, matareblis masis gazrda, sasadgure gzebis ucvleli sigrZis 

SenarCunebiT da aseve kapitaldabandebaTa Semcireba rkinigzis gamtarobis 

unaris ganviTarebaze; 

 kapitaldabandebaTa Semcireba savagono parkebSi an misi jamuri tvirTamweobis 

gazrda ucvleli danaxarjebis dros; metalis xarjis Semcireba erTeul 

tvirTamweobaze;  

 xarjebis Semcireba samanevro samuSaoebze, vagonebis awonvaze da dokumentebis 
gaformebaze; 

 xarjebis Semcireba vagonebis remontze da Senaxvaze, gadaTvlil erTeul 

tvirTamweobaze. 

tvirTbrunvis struqturisa da moZravi Semadgenlobis gabaritis 

racionaluri gamoyenebidan gamomdinare, vagonis tvirTamweoba SeiZleba 

ganisazRvros Semdegi formuliT: 

                    
xv.opt.

gab.

v

V
P  ,                        (14) 

sadac gab.V  - Zaris moculobaa, romelic gamoTvlilia vagonebis im xazobrivi 

zomebiT, romlebic dadgenilia moZravi Semadgenlobis gabaritSi Caweris gziT, m3; 

        xv.opt.v - xvedriTi moculoba, romelic mocemuli tvirTbrunvisaTvis SerCeulia, 

rogorc optimaluri sidide, m3/t. 

baqnebis tvirTamweoba ganisazRvreba Semdegi formuliT:  
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xv.opt.

gab.

baq.
f

F
P  ,                        (15) 

sadac gab.F  (m2)  da xv.opt.f  (m2/t.) analogiuri mniSvnelobebi aqvT, rogorc gab.V  da 

xv.opt.v  

vagonis tvirTamweobis gazrdaze gavlenas axdens Semdegi faqtorebi:  

 gadazidvebis siSore arsebiT gavlenas axdens vagonis tvirTamweobis SerCevaze. 

cnobilia, rom xarjebi, uSualod arian dakavSirebulni tvirTebis gadaadgilebasTan 

da pirdapirproporciulia gadazidvis manZilisa, maSin rodesac danaxarjebi 

sawyis da saboloo operaciebze ar arian damokidebulni tvirTebis 

gadaadgilebis manZilze. 

rac ufro didia gadazidvebis siSore, ufro naklebia danaxarjebi sawyis 

da saboloo operaciebze. 

 tvirTebis gagzavnis sidide gavlenas axdens vagonis tvirTamweobaze. arsebobs 

tvirTis gagzavnis sami saxe: savagono, wvrilmani da sakonteinero. tvirTis 

gadazidvis umravlesoba modis savagono gzavnilebze. gadazidvebis dagegmarebis 

analizi, aseve Sesrulebis analizi da Sedegebi aCveneben, rom tvirTis 

minimaluri savagono gzavnilis zomebi, romelic gadaizideba naxevarvagoniT 

da cisterniT, rogorc wesi aWarbebs am tipis vagonebis SesaZlo 

tvirTamweobas. gagzavnis ramdenadme mcire sidide aqvs tvirTs, romelic 

gadaizideba daxuruli vagoniT da baqniT, Tumca savagono gzavnilebis 

xvedriTi wona, qveynis masStabiT, umniSvneloa. mcire savagono gzavnilebi 

mizanSewonilia ganxorcieldes konteinerebiT. 

 eleqtruli da Tburi weva  mZlavri lokomotiviT uzrunvelyofs SesaZleblobebs 

mniSvnelovnad gaizardos matareblis masa, amiT ganpirobebulia rkinigzebis 

gamtarobis unaris gazrda, Sromis nayofierebis amaRleba, saeqspluatacio 

xarjebis Semcireba sarkinigzo transportze.  

matareblis masis gazrdis erT-erT mniSvnelovan pirobad iTvleba savagono 

parkis uzrunvelyofa didi tvirTamweobis mqone vagonebiT. 

 rkinigzis liandagis konstruqcia da mdgomareoba ganapirobebs wyvilTvlebidan 

relsze gadacemuli dasaSvebi statikuri datvirTvis sidides, romelsac 

Cveulebrivad uwodeben RerZul datvirTvas (t), romelic ganisazRvreba vagonis 

simtkicis pirobidan Semdegi damokidebulebiT: 

                 
00

0
m

P

m

PT
P br.


                         (16) 

sadac T  - vagonis taraa, t; 

      br.P - vagonis bruto masa, t; 

      P  - tvirTamweoba, t; 

      0m - wyvilTvlebis raodenoba vagonSi. 

vagonis erT RerZze mosuli dasaSvebi datvirTva SeirCeva relsebis tipebis, 

1 km. sarkinigzo xazze Spalebis raodenobisa da balastis saxeobis mixedviT. 

arsebiT gavlenas axdens, aseve, xazis tvirTdaZabulobis sididec. 

vagonis tvirTamweoba gamoTvlili liandagis konstruqciisa da simZlavris 

mixedviT Caiwereba Semdegi formuliT: 
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t.K

mP
P




1

00                            (17) 

sadac 
0P  - dasaSvebi RerZuli datvirTvaa, kn. (tZ); 

       
0m  - wyvilTvlebis raodenoba vagonSi; 

       t.K  - taris teqnikuri koeficienti. 

(17) formulidan gamomdinareobs, rom vagonis tvirTamweobis gazrda 

miiRweva dasaSvebi RerZuli datvirTvisa da RerZebis raodenobis gazrdiT 

vagonSi da taris koeficientis SemcirebiT. 

vagonis konstruqciis efeqtianobis asamaRleblad mizanSewonilia RerZuli 

datvirTvis maRali sidide, Tumca, gamomdinare liandagis simZlavridan da misi 

Senaxvis ekonomiurobidan, vagonebis ZiriTadi tipebis RerZuli datvirTva 

dReisaTvis SezRudulia 245228  kn. ( 00,2525,23   t.Z) sididiT. RerZuli datvirTvis 

Semdgomi gazrda dakavSirebulia liandagis simZlavris Semdgomi zrdis 

aucileblobasTan da, Sesabamisad, analogiurad igi unda aisaxos mTlianad 

rkinigzaze, radganac vagonebis ZiriTadi tipebi iTvleba “yvelganmavlad”. 

RerZuli datvirTvis sakiTxis gadawyvetisas aucilebelia gaTvaliswinebul 

iqnes, rom rkinigzis liandagi iTvleba Zvirad Rirebul aRWurvilobad, kerZod, 

saliandago meurneobaze sarkinigzo transportis ZiriTadi sawarmoo fondebis 

daaxloebiT 47% Seadgens. RerZuli datvirTvis gazrda, arsebiTad, amaRlebs 

rkinigzis liandagis dazianebebs. mniSvnelovani roli eniWeba dinamikur 

datvirTvebis Semcirebas, romelic gadaecema wyvilTvlidan liandags, vinaidan 

vagonis zemoqmedeba gzaze ganisazRvreba statikuri da dinamikuri datvirTebis 

jamiT. arsebiTia, aseve, Tvlebs Soris manZili (mcire manZilis dros miwis vakisis 

ZiriTad moedanze daZabulobebma SeiZleba gadaaWarbos dasaSvebs).  

RerZuli datvirTvis mniSvnelovnad gazrdis da taris koeficientis Semcirebis 

SezRuduli SesaZleblobebis dros, tvirTamweobis gazrdis ZiriTad saSualebad 

iTvleba vagonis RerZebis raodenobis gazrda. amitom, gamarTlebulad iTvleba, 

rom oTxRerZianTan erTad gamoyenebul iqnes rvaRerZiani vagonic. 

erT-erT ZiriTad maCveneblad, romelic ganapirobebs vagonis efeqtianobas, 

iTvleba vagonis statikuri datvirTva, romelic modis liandagis 1 grZiv metrze 

da ewodeba grZivi datvirTva. 
datvirTva, romelic modis vagonis bruto masis gayofiT mis saerTo 

sigrZesTan da izomeba avtogadabmulobaTa gadabmis RerZebis mixedviT, uwodeben 

grZiv datvirTva brutos da Caiwereba Semdegi formuliT: 

           
a

br.

a

grZ.br.
L

P

L

TP
q

22



 ,                          (18) 

Tu tvirTamweobas SevafardebT vagonis saerTo sigrZesTan, miviRebT grZiv 
datvirTva netos: 

               
a

grZ.br.
L

P
q

2
 ,                              (19) 

formula marTebulia im SemTxvevaSi, Tu tvirTis neto masa N  (t.) da 

vagonis tvirTamweoba P  (t.) erTmaneTis tolia e.i. PN  , realur SemTxvevebSi 

ki, rodesac  PN   formula SeZleba Caiweros Semdegi saxiT: 
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a

grZ.neto.
L

N
q

2
 ,                   (20) 

xolo, im SemTxvevaSi, Tu saSualo dinamikur datvirTvas gavyofT vagonis 

saerTo sigrZeze, miviRebT saSualo grZiv datvirTva netos: 

                      
a.

din.

grZ.neto
L

P
q

2
 ,                            (4.21) 

saSualo grZivi datvirTva netos gazrda vagonis ucvleli sigrZis dros, 

sasadgure gzebze, saSualebas iZleva gaizardos matareblis sasargeblo 

datvirTva da Sesabamisad rkinigzis gamtarobis unari, aseve Tavidan iqneba 

acilebuli xarjebi gamtarobis unaris ganviTarebaze. 

magaliTad, matareblis bruto masa, romelic Sedgeba rvaRerZiani 

naxevarvagonebisagan, grZivi bruto datvirTviT 8,6 t/Z, 37%-iT metia matareblis 

bruto masaze, romlis sigrZec tolia oTxRerZiani naxevarvagonebisagan 

formirebuli matareblisa, grZivi bruto datvirTviT 6,3 t/Z. am vagonebis 

saSualo grZivi datvirTva netos Sedarebisas ki matareblis sasargeblo masa 

izrdeba 36%-iT.  

grZivi datvirTva brutos dasaSvebi sidide ganisazRvreba xidebis simtkicis 

pirobidan da rkinigzis liandagis zogierTi ubnis mowyobilobis gaTvaliswinebiT. 

saerTo sageblobis vagonebis ZiriTadi tipebisaTvis dasaSveb grZiv 

datvirTva brutod amJamad miRebulia 10,5 t/Z (nacvlad 9 t/Z) da SesaZlebelia 

misi Semdgomi zrdac.  

Sesabamisad, kavSiri grZiv datvirTva brutosa da tvirTamweobas Soris 

gamoisaxeba Semdegi formuliT: 

                
t.

grZ.br.a.

1 K

qL
P




2
,                (22) 

sadac a.L2 - vagonis avtogadabmulobaTa gadabmis RerZebs Soris manZilia (vagonis   

LLLLLLLLLLLLLLLLLLLLLLsaerTo sigrZe), m; 

         grZ.br.q - vagonis grZivi datvirTva bruto, t/Z. 

Tu gaviTvaliswinebT (1) formulas (
P

V
v xv. ), (22) formulidan miviRebT, rom  

                      
xv.a.

t.

grZ.br.
vL

KV
q

2

)1( 
 .                        (23) 

teqnikur-ekonomikuri gaangariSebis dros gaiTvaliswineba sasargeblo 

datvirTva (gadasazidi tvirTis an gadasayvani mgzavrebis masa) neto, xolo 

vagonebis simtkiceze gaangariSebis dros, sasargeblo datvirTva aucileblad 

miiReba mudmiv sidided, romelic utoldeba vagonis tvirTamweobas, xolo 

zogierT SemTxvevaSi (satvirTo vagonis RerZis gaangariSeba cvalebadi 

datvirTvebis moqmedebisas) gaiTvaliswineba tvirTamweobis arasruli gamoyeneba. 

gamomidnare zemoTqmulidan teqnikur-ekonomikuri gaangariSebis dros 

calkeul realur SemTxvevaSi, rodesac tvirTamweoba arasrulad an srulad aris 

gamoyenebuli, SeiZleba ganisazRvros Semdegi formulebiT: 

                 NTP br. , rodesac PN                  (24) 

                   an PTP br. , rodesac PN                  (25) 
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xolo simtkiceze gaangariSebisas, Sesabamisad, aucileblad unda iyos 

daculi piroba: 

                           PTP br.                        (26) 

sadac T  - vagonis taraa, t.; 

       

      N  - tvirTis neto masa, t.; 

      P  - vagonis tvirTamweoba, t. 
 

sakontrolo kiTxvebi: 

 
1. ras warmoadgens vagonis tvirTamweoba?  

2. rogor aisaxeba tvirTamweobis gazrda vagonis mwarmoeblurobaze? 

3. ra meTodebiT ganisazRvreba vagonis tvirTamweoba? 

4. ras warmoadgens vagonis RerZze mosuli datvirTva? 

5. ras warmoadgens liandagis grZiv metrze mosuli statikuri datvirTva? 

6. ras warmoadgens vagonis bruto masa? 

7. ras warmoadgens tvirTis neto masa? 

 

 

5. vagonis wyvilTvali da misi Semadgeneli 
elementebi 

 
wyvilTvali warmoadgens vagonis savali nawilebis erT-erT ZiriTad da 

sapasuxismgeblo kvanZs. igi mimarTavs vagonis moZraobis mimarTulebas liandagze 

da Rebulobs yovelgvar datvirTvebs, romlebic gadaecemian vagonidan relsebze 

da piriqiT. muSaobs ra datvirTvis rTul pirobebSi, wyvilTvalma unda 

uzrunvelyos maRali saimedooba, vinaidan masze umniSvnelovaneswilad aris 

damokidebuli rkinigzaze matarebelTa moZraobis usafrTxoeba. amis gamo 

wyvilTvals waeyeneba gansakuTrebulad maRali moTxovnebi - saxelmwifo 

standartebis TvalsazrisiT, rkinigzis teqnikuri eqspluataciis wesebiT, vagonis 

wyvilTvlis daTvalierebis, Semowmebis, remontis da formirebis Sesaxeb 

instruqciebiT. aseve sxva normatiuli dokumentebiT, romelic iTvaliswineben 

wyvilTvlis proeqtirebas, damzadebas da Senaxvas eqspluataciaSi. wyvilTvlis 

konstruqcia da teqnikuri mdgomareoba gavlenas axdens matareblis svlis 

simdovreze, ZalTa sidideze, romelic warmoiSveba vagonisa da liandagis 

urTierTqmedebis dros da moZraobis winaaRmdegobaze. 

rkinigzis eqspluataciis Tanamedrove reJimebSi da garemomcveli garemos 

eqstremalur pirobebSi muSaobisas vagonis wyvilTvali unda akmayofilebdes 

Semdeg ZiriTad moTxovnebs: 

 hqondes sakmarisi simtkice, risTvisac mas unda gaaCndes minimaluri 

gauresorebeli masa; 

 Seicavdes garkveul drekadobas, romelic uzrunvelyofs xmis donis Semcirebas 

da biZgebis Semsubuqebas, romlebic warmoiSvebian vagonis moZraobisas 

liandagze; 
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 sabuqse kvanZebTan erTad uzrunvelyos SesaZlo mcire winaaRmdegoba vagonis 

moZraobis dros da im Semadgeneli elementebis cveTebisadmi SesaZlo didi 

winaaRmdegoba, romlebic eqvemdebarebian cveTebs eqspluataciaSi. 

wyvilTvali (nax. 37) Sedgeba RerZisgan (1) da masze damagrebuli ori 

Tvlisgan L(2). wyvilTvlis tipi ganisazRvreba RerZis tipiT da Tvlis gorvis 

wris diametriT, aseve, sakisrebis konstruqciiT da RerZis yelze maTi damagrebis 

meTodebiT. 

zogierTi monacemebi vagonebis wyvilTvlebis tipebis Sesaxeb mocemulia   

me-13 cxrilSi. 

savagono wyvilTvlebis tipebi gansxvavdebian yelis formisa da zomebis 

mixedviT; kerZod, gorgolaWiani sakisrebisa da srialis sakisrebisTvis RerZebis 

zomebi dgindeba saangariSo datvirTvebze damokidebulebiT, romelsac Rebulobs 

igi eqspluataciaSi. 

wyvilTvali - tipi III-950 gankuTvnilia srialis sakisrebisTvis, xolo 

wyvilTvlebi - tipi РУ1-950, РУ1Ш-950,  РУ-950  da  РУ-1050  gorgolaWiani 
sakisrebisTvis (РУ-gorgolaWiani unificirebuli, Ш-sakisrebis  Siga rgolebis 

torsuli damagreba xdeba misadgmeli sayelurebiT). gamomdinare saangariSo 

datvirTvebidan ganisazRvreba RerZis yelis (3), (4), (5) (ix. nax. 37), morgqveSa 
nawilis (7) da Sua nawilis (8) diametrebi. morgqveSawina nawili (6) iTvleba 

RerZebis yelidan morgqveSa nawilze gadasvlis safexurad da warmoadgens buqsis 

SemamWidroebeli mowyobilobis _ labirinTuli rgolis mosaTavsebel adgils. 

morgqveSa nawilebze (7) mtkiced magrdeba Tvlebi (2). Tanamedrove pirobebSi 

eqspluataciaSi praqtikulad ar aris SemorCenilia III-950 tipis wyvilTvlebi, 

romelTa warmoebac aRar mimdinareobs da Seicvala gorgolaWianiT (saqarTvelos 

rkinigzaze mTlianad). maTi yelebis (5) torsebze gakeTebulia qimebi b, isini 

zRudaven srialis sakisrebis grZiv gadaadgilebebs, romlebic ganlagebulia zeda 

nawilSi.  Y 

 

 

 

nax. 37. vagonis wyvilTvali. 
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eqspluataciaSi myofi wyvilTvlebi, romlebic gankuTvnilia gorgolaWiani 

sakisrebisTvis erTmaneTisagan gansxvavdebian sakisris Siga rgolis RerZis yelze 

torsuli damagrebis meTodebiT: (3) kuTxviluri nawiliT a-gvirgvina qanCis 
mosaWerad; (4) misadgmeli sayeluris daxmarebiT, risTvisac RerZis yelis torsul 

nawilebze gakeTebuli aqvs kuTxviliani naxvretebi samagri WanWikebisaTvis. aseTi 

damagreba Sesrulebulia or variantad: sami an oTxi WanWikiT. wyvilTvali yelis 

formiT (3) aRiniSneba РУ 1-950, xolo formiT (4) РУ 1Ш-950. 
 

 

cxrili 13 

wyvilTvlebis tipebi. 
 

wyvilTvlis 
tipi 

RerZis tipi 
Tvlis diametri gorvis 

wreze, mm. 
sakisris tipi 
wyvilTvalaze 

РУ 1-950 РУ 1 950 gorviTi 

РУ 1Ш-950 РУ 1Ш 950 gorviTi 

РУ-950 РУ 950 gorviTi 

РУ-1050 РУ 1050 gorviTi 

III-950 III 950 srialis 

 

vagonis usafrTxo moZraobisTvis liandagze wyvilTvlis RerZze (1) xistad 

magrdeba Tvlebi (2) (nax. 38) mkacrad dadgenili zomebis dacviT  Tvlebis Siga 

qimebs Soris manZili (L) Seadgens: axali wyvilTvlebisTvis, romlebic daniSnulia 

vagonebisTvis, romelTa moZraobis siCqare 120 km/sT (33 m/wm)-mdea _ 31440  mm, 120 

km/sT (33m/wm)-ze zeviT da araumetesi 160km/sT (44 m/wm) _ 3

11440  mm. Tvlebsa da 

relsebze araTanabari datvirTvis Tavidan acilebis mizniT, sxvaoba RerZis 

torsuli nawilidan fersos (1) Siga waxnagamde, daiSveba 3 mm. Tvlebi, romlebic 

damagrebulia erT RerZze ar unda hqondeT sxvaoba gorvis wris diametrze - Д    

1 mm-ze meti, rac Tavidan agvacilebs qimebis calmxriv cveTas da ar dauSvebs 

moZraobis winaaRmdegobis gazrdas. inerciuli Zalebis Semcirebis mizniT Cqarosnuli 

vagonisTvis wyvilTvali ganicdis dinamikur balansirebas: 140-160 km/sT siCqarisTvis 

(3944 m/wm) dasaSvebia balansireba araumetesi 6 n.m.; ufro maRali siCqarisaTvis 

160200 km/sT (44 55 m/wm) _ araumetesi 3 n.m.                     

arsebobs wyvilTvali, romelTa RerZebzec ganlagebulia specialuri 

badroebi (diskoebi) badroseburi (diskuri) muxruWisaTvis (nax. 38), sadac garda 

RerZisa (1) da Tvlebisa (2) mtkiced damagrebulia badroebi (diskoebi) (3). 
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nax. 38 wyvilTvali diskuri muxruWiT. 

 

sakontrolo kiTxvebi: 

 
1. ras warmoadgenen vagonebis wyvilTvlebi da ra moeTxovebaT maT?  

2. romeli elementebisagan Sedgeba vagonis wyvilTvali? 

3. ras niSnavs wyvilTvali tipi РУ-1? 

4. ras niSnavs wyvilTvali tipi РУ-1Ш? 

5. ras niSnavs wyvilTvali tipi III? 

6. ras udris manZili wyvilTvlis Tvlebis Siga qimebs Soris siCqarisas 120 km/sT-mde? 

7. ras udris manZili wyvilTvlis - Tvlebis Siga qimebs Soris siCqarisas 120÷160 km/sT-

mde? 

 

 
 

1. savagono RerZi da misi Semadgeneli  
elementebi 

RerZi (nax. 4.39) aris wyvilTvlis Semadgeneli nawili da warmoadgens 

foladis Zels, romelsac mTel sigrZeze aqvs mrgvali cvalebadi diametris mqone 

ganivi kveTi. 

RerZis morgqveSa nawilze (3) ganlagdeba Tvali, romelic xistad (an 

moZravad) aris damagrebuli, xolo yelze (1) moTavsdeba sakisrebi. RerZs aqvs ori 
yeli, ori morgvqveSawina nawili, ori morgvqveSa nawili da Sua nawili. savagono 
RerZebi konstruqciulad erTmaneTisgan gansxvavdebian:  

 zomebis mixedviT, romlebic ganisazRvreba mocemuli datvirTvis mixedviT; 

 yelis formis mixedviT, rac damokidebulia sakisris tipze _ gorgolaWiani an 

srialis; 

 mrgvali ganivkveTis formis mixedviT _ mTliani kveTis da Rruiani; 

 gorviTi sakisrebis torsuli damagrebis meTodis mixedviT _ gvirgvina qanCiT 

an sayeluriT. 

garda aRniSnulisa, RerZebi klasificirdebian masalisa da damzadebis 

teqnologiis mixedviT. yelisa da morgqveSa nawils (3) Soris ganTavsdeba 

morgqveSawina nawili (2), romelic emsaxureba buqsebis ukana SemamWidroebeli 

mowyobilobebis ganTavsebas da, aseve, ZabvaTa koncentraciebis Semcirebas 



169 

 

gardamaval kveTebSi morgqveSa nawilebidan yelebisaken. diametris cvlilebis 

adgilebSi, ZabvaTa koncentraciis Semcirebis mizniT, RerZs gakeTebuli aqvT 

mdovre SeuRlebebi, romelTac haltelebs uwodeben da Sesrulebulia 

gansazRvruli radiusebiT: yelidan (1) morgqveSawina nawilisaken (2), morgqveSawina 

nawilidan morgqveSa nawilisaken (3) da Sua nawilidan morgqveSa nawilisaken. 

ZabvaTa koncentraciis Semcireba, romelic gamowveulia gorgolaWiani sakisris 

Siga rgolis CasmiT, uzrunvelyofilia ganmtvirTavi RarakiT, romelic ganlagebulia 

RerZis yelis ukana haltelis dasawyisze (nax. 39 a). 

gorviT sakisrebian RerZs yelis boloSi aqvs xraxniani nawili (K)  (nax. 39 

a) gvirgvima qanCis mosaWerad, xolo torsze aqvs kiloebi ori kuTxviliani 

naxvretiT saCerebeli Tamasis dasayeneblad da dasamagreblad ori WanWikiT. 

savagono RerZs gorviTi sakisrebis damagrebiT yelis torsze misadgmeli 

sayeluriT ukeTdebaT kuTxviliani naxvretebi WanWikebisaTvis (nax. 39 b) or 

variantad: sami an oTxi WanWikiT. srialis sakisriani RerZis yels aqv qimi (M) (nax. 

39 g), romelic zRudavs sakisris gadanacvlebas RerZis gaswvriv vagonis 

moZraobis procesSi. yvela tipis RerZis torsze gaTvaliswinebulia centraluri 

naxvretebi (nax. 39 d, e.), romlebic emsaxurebian RerZis an wyvilTvalis moTavsebas 

da damagrebas centrebiT saxarato Carxze damuSavebis dros. centraluri 

naxvretebis forma da zomebi standartizirebulia. wyvilTvlis RerZi, romelic 

aRWurvilia diskuri muxruWiT da RerZi, romelzec gaTvaliswinebulia vagonqveSa 

generatoris amZravi, aqvT Casasmeli zedapirebi, samuxruWe diskoebis an reduqtorebis 

detalebis dasayeneblad. 

farToliandagian rkinigzebze gamoyenebuli savagono standartuli 

RerZebis ZiriTadi zomebi da datvirTvis daSvebebi, garda eleqtromatareblisa 

da dizel-matareblisa, moyvanilia me-14 cxrilSi. 

 

 

 
nax. 39. savagono RerZebis tipebi. 

 
cxrili 14 
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standartuli da gaZlierebuli savagono RerZebis ZiriTadi zomebi. 
 

RerZis 
tipi 

 

diametri, mm. 

ye
l
is

 s
ig

r
Ze
 m
m.
 

R
er

Zi
s
 s

ae
r
T
o
 
s
ig

r
Ze
 m
m.
 

ye
l
eb

is
 c

en
t
r
eb

s
 
S
o
r
is

 
ma
nZ
i
l
i,
 m
m.
 

wyvilTvlidan 
gadacemuli 
udidesi 

statikuri 
datvirTva kn 

(tZ). 

ye
l
i 

mo
r
g
vq
ve
S
aw

in
a 

n
aw

il
i 

mo
r
g
vq
ve
S
a 

n
aw

il
i 

S
u
a 
na
w
i
l
i 

s
at

vi
r
T
o
 

s
am
g
z
av
r
o
 

III 
РУ 1 
РУ 1 Ш 
РУ 
gaZlier. 
gaZlier. 

145 
130 
130 
135 
140 
150 

170 
165 
165 
165 
175 
185 

194 
194 
194 
194 
205 
210 

165 
165 
165 
165 
170 
180 

254 
176 
190 
248 
190 
215 

2330 
2294 
2216 
2390 
2216 
2241 

2036 
2036 
2036 
2036 
2036 
2036 

230(23,5) 
230(23,5) 
230(23,5) 
230(23,5) 
245(25) 
294(30) 

_ 
176,5(18) 
176,5(18) 
176,5(18) 

_ 
_ 

 

РУ 1 da РУ 1Ш  RerZis yelze Tavsdeba gorgolaWiani sakisrebi gare 

diametriT 250 mm, xolo РУ-tipis RerZze _ 280 mm, amitom Casasmeli diametrebi maT 

sxvadasxva aqvT. satvirTo vagonebisTvis RerZze mosuli gazrdili datvirTvebiT 

245 kn gaTvaliswinebulia gaZlierebuli RerZi, gorgolaWiani sakisrebiT, 

romelic aseve gamoiyeneba specializirebul satvirTo vagonebSi RerZze mosuli 

datvirTviT 30 tZ (foladis marka ОС  ГОСТ  4728-96). III tipis RerZis warmoeba didi 

xania aRar mimdinareobs. 

 
 

 

sakontrolo kiTxvebi: 
 

1. ra tipis RerZebi arseboben?  

2. ra nawilebisagan Sedgeba RerZi? 

3. RerZis TiToeul Semadgenel nawilze ra kvanZebi ganTavsdeba? 

 

2. savagono Tvali da misi Semadgeneli 
elementebi 

 
savagono Tvali konstruqciulad SeiZleba iyos: uartaxo (mTliani); 

artaxiani (romelic Sedgeba Tvlis centris, artaxisa da damcveli rgolisagan); 

drekadi, romelTac aqvT artaxsa da Tvlis centrs Soris drekadi elementi; 

RerZze gasawevi, rodesac Tvlebi brunaven RerZze. damzadebis xerxebis mixedviT 

isini iyofian gaglinul da Camosxmul Tvlebad. gorvis wris diametris zomis 

mixedviT isini arian 950 da 1050 mm. 

eqspluataciaSi Tvali goravs ra relsze da gadascems mas mniSvnelovan 

statikur da dinamikur datvirTvebs Sexebis mcire zedapiriT, muSaoben rTul 
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meteorologiur pirobebSi. amasTan erTad, damuxruWebis procesSi Tvalsa da 

xunds Soris, aseve relsebTan kontaqtSi warmoiSvebian xaxunis Zalebi, romlebic 

iwveven Tvlis fersos gaxurebas da cveTas, rac xels uwyobs masze mTeli rigi 

defeqtebis warmoSobas. dartymebma, sarelso pirapirebSi, SeuZliaT gamoiwvion 

bzarebi da anatexebi Tvlis fersoze. maTi gamarTul mdgomareobaSi yofna 

mniSvnelovnad aris damokidebuli matarebelTa usafrTxo moZraoba. 

gaiTvaliswineba ra muSaobis rTuli pirobebi da eqspluataciaSi muSaobis 

saimedooba, Tvlis gorvis zedapiri unda iyos maRali simtkicis, dartymiT 

siblantis da cveTamedegi, xolo diskos (badros) da morgvis metali, romlebic 

RerZze magrdebian drekadobis ZalebiT unda flobdnen aucilebel siblantes. 

aseT moTxovnebs akmayofilebs is Sedgenili Tvali, romelSic artaxi damzadebulia 

gazrdili simtkicis da sisalis foladisgan, xolo Tvlis centri ki SedarebiT 

blanti da iafi foladisgan. garda amisa, eqspluataciaSi zRvruli cveTis 

miRwevisas an sxva dazianebaTa gamovlenisas, SeiZleba moxdes artaxis Secvla 

Tvlis centris Seucvlelad. 

rkinigzebis eqspluataciis Tanamedrove pirobebSi simtkicis da saimedoobis 

arsebiTi naklovanebebis gamo, aseve wyvilTvlis formirebis mniSvnelovani 

Sromatevadobis da artaxiani Tvlis gazrdili masis gamo, vagonebSi artaxiani 

Tvali Seicvala uartaxo mTliani TvliT. eqspluataciaSi yvelaze saimedo da 

srulyofilia foladis mTliangaglinuli Tvali. Tvlebis konstruqcia, zomebi 

da damzadebis teqnologia ganisazRvreba saxelmwifo standartebiT. 

foladis mTliangaglinuli Tvali (nax. 40) Sedgeba fersosagan (1), 

diskosagan (badro) (2) da morgvisagan (3). 

Tvlis muSa zedapiri warmoadgens gorvis zedapirs (4). Tvlis fersos 

siganis nominaluri zoma Seadgens 130 mm-s. Tvlis fersos Siga waxnagidan, 

romelic iTvleba bazad 70 mm-ze ganlagebulia gorvis wre, sadac specialuri 

gamzomi xelsawyoTi izomeba fersos sisqe da cveTa. mopirdapire waxnags ewodeba 

gare waxnagi. morgvi (3) fersosTan (1) gaerTianebulia diskoTi (2), romelic 

ganlagebulia gorvis wris mimarT garkveuli kuTxiT, rac Tvals aniWebs 

drekadobas da xels uwyobs dinamikuri Zalebis donis Semcirebas vagonebis 

moZraobis dros. morgvi saWiroa Tvlis Casasmelad RerZis morgqveSa nawilze. 

gorvis zedapiri (4) damuSavdeba standartuli profilis Sesabamisad. 

standartebis Sesabamisad mTliangaglinuli Tvali mzaddeba ori markis 

foladisagan: 1 _ salokomotivo wevis samgzavro vagonebisTvis, eleqtromatareblebis 

misabmeli vagonebisa da dizelmatareblebisTvis; 2 _ satvirTo vagonebisTvis. 
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nax. 40. foladis mTliangaglinuli savagono Tvali. 

 
foladebis qimiuri Semadgenloba %-Si mocemulia me-15 cxrilSi. 

cxrili 15 

Tvlis dasamzadebeli foladebis qimiuri Semadgenlobani. 
 

Tvlis 
foladis 

marka 

qimiuri elementebi 

naxSirbadi 

C 

manganumi 

Mn 

siliciumi 

Si 

vanadiumi 

V 

fosfori 

P 

gogirdi 

S 

1 520440 ,,   201800 ,,   600400 ,,   150080 ,,   0350,  0400,  

2 650550 ,,   900500 ,,   420200 ,,   _ 0350,  0400,  
 

Tvlis ferso ganicdis simtkicis asamaRlebel Termul damuSavebas 

wyvetili wrTobiT da moSvebiT. Tvlis foladebis meqanikuri Tvisebebi, 

romlebsac Catarebuli aqvT Termuli damuSaveba unda pasuxobdnen normebs, 

romlebic warmodgenilia me-16 cxrilSi. 
 

cxrili 16 

savagono Tvlebis fersoebis foladis meqanikuri Tvisebebi. 

Tvlis 
foladis marka 

droebiTi 
winaaRmdegoba 

mpa 

fardobiTi 
wagrZeleba % 

fardobiTi 
Seviwroveba % 

sisale 30 mm 
siRrmeze HB 

araneklebi 
1 882_1078 12 21 248 
2 911_1107 8 14 255   

Tvlis diskos foladis dartymiTi siblante 200C unda iyos aranakleb: 

foladis markisaTvis 1 _ 0,3 mj/m2; 2 _ 0,2 mj/m2. 



173 

 

Tvlis relsTan urTierTqmedebis procesebze da matarebelTa moZraobis 

usafrTxoebaze arsebiT gavlenas axdens Tvlis fersos gorvis zedapiris 

profili. standartuli profili (nax. 41 a) gavrcelebulia salokomotivo wevis 

satvirTo da samgzavro vagonebis wyvilTvlebze, mas aqvs qimi, romelic mimarTavs 

moZraobas da daicavs wyvilTvalas relsidan gadasvlisagan. qims aqvs simaRle 28 

mm, romelic izomeba misi wverodan horizontalur xazamde, romelic gadis 

gorvis wris profilTan gadakveTis wertilSi. misi sisqe Seadgens 33 mm-s, 

romelic izomeba wverodan 18 mm simaRleze. qimis gare waxnagis daxris kuTxe 

gavlenasLaxdensLmoZraobisLusafrTxoebaze.L misiLgazrdaLzrdisLwyvilTvalisLmdgradobas 

relsebzeLdaLamcirebsLcveTas.  

 

nax. 41 Tvlis gorvis zedapirebis profilebi: 
a) standartuli,  b) Cqarosnuli moZraobisTvis. 

 

standartul profils aqvs muSa zedapiris konusoba 1:10, romelic 

uzrunvelyofs wyvilTvlis centrirebas misi moZraobisas gzis swor ubanze da 

Tavidan gvacilebs araTanabar cveTas Tvlis fersos siganeze, aseve aumjobesebs 

vagonebis moZraobas gzis mrud ubnebze. amasTan erTad, konusoba 1:10 qmnis 

zigzaguri moZraobis pirobas, romelic arasasurvel gavlenas axdens vagonis 

mdovre svlaze.  

Tvlis gorvis zedapirs profilze aseve aqvs konusoba 1:3,5, romliTac igi 

gacilebiT naklebad goravs relsebze. amitom, igi naklebad cvdeba. aRniSnuli 

konusobis da nazolis 6mm  450 meSveobiT gare qimi aiweva relsis Tavze zemoT 

maSinac ki, rodesac mas aqvs dasaSvebi cveTa, metalis Tia da Tvlis gorvis wris 

zedapiris sxva defeqtebi, igi uzrunvelyofs vagonis saisro gadamyvanebSi 

usafrTxo gavlas. 

160 km/sT-ze maRali siCqariT moZrav samgzavro vagonebis wyvilTvlebis 

gorvis zedapirebis profils (nax. 41 b) aqvs horizontaluri moedani 60,7-dan 70 

mm-de zomebs Soris, xolo Semdgom iwyeba konusoba 1:50, romelic gagrZeldeba 80 

mm-ian niSnulamde, Semdeg konusoba 1:10  100 mm-an niSnulamde da konusoba 1:3,5 
124 mm-an niSnulamde da nazoli 6 mm450. qimis gare waxnagi Seadgens 650-s 

horizontalis mimarT nacvlad standartuli profilisa, sadac igi 600-s Seadgens. 
aseve Secvlilia gadasavleli radiusebi da momrgvalebebi. 

gorvis zedapiris cilindruli forma, romelic damuSavebulia profilis 

horizontalur nawilebTan, Sesabamisad gamoricxavs wyvilTvalas zigzagur 

moZraobas, xolo Semcirebul konusobasTan 1:50 erTad igi ar uSvebs vagonis 
mdovre svlis gauaresebas. qimis gare waxnagis daxris kuTxis gazrda, Tvlis 
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gorvis zedapiris muSa nawilTan erTad, aumjobesebs wyvilTvlis moZraobis 

mdgradobas. xels uwyobs qimis cveTis Semcirebas, zrdis Cqarosnuli matareblis 

vagonebis moZraobis usafrTxoebas. 

foladis Tvlebis damzadebis teqnologia dafuZnebulia datvifrul-
gaglinul meTodze, romelic moicavs namzadebis momzadebis, maTi gaxurebis, 

cxlad deformaciis, flokenebis (fifqebis) sawinaaRmdego, Termuli da meqanikuri 

damuSavebis, kontrolsa da gamocdis procesebs.  

Tvlebis damzadebis procesSi fersos gare qimze cxel mdgomareobaSi 

gaukeTdebaT aRniSvnebi da damRebi (nax. 42). 

 

 
nax. 42. aRniSvnebi da damRebi foladis mTliangaglinuli Tvlis gare waxnagze: 

1-damzadebis Tve da weliwadi; 2-dnobis nomeri; 3-mimRebis damRa; 4-qarxana-damamzadeblis 
nomeri; 5-Tvlis nomeri. 
 

drekad Tvals aqvs ufro rTuli konstruqcia. fersos da Tvlis centrs 

Soris drekadi elementebis CarTviT, igi iZens mTel rig upiratesobebs, romlebic 

gansakuTrebiT mniSvnelovania Cqarosnuli samgzavro matareblebisaTvis, tramvais 

da metropolitenis vagonebisaTvis. igi amcirebs vertikalur da gverdiT biZgebs; 

aqvs minimaluri gauresorebeli masa; amcirebs xmaurs vagonis moZraobisas; 

uzrunvelyofs mgrexavi momentis drekad gadacemas motorian vagonSi moZraobisa 

da damuxruWebis dros. 
 

sakontrolo kiTxvebi: 
 

1. ra tipis Tvlebi arseboben?  

2. ra nawilebisagan Sedgeba mTliani Tvali? 

3. ra nawilebisagan Sedgeba artaxiani Tvali? 

4. ra aris Tvlis gorvis wre da ras udris misi nominaluri diametri? 

5. qimiuri SemadgenlobiT ra gansxvavebaa satvirTo da samgzavro vagonebis Tvlebs 

Soris? 

6. rogori profilis Tvlebi arseboben? 

3. savagono buqsa da misi Semadgeneli 
elementebi 

 
buqsa warmoadgens vagonis savali nawilebis umniSvnelovanes Semadgenel 

elements, romlis saimedo muSaobazec didad aris damokidebuli matarebelTa 
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moZraobis usafrTxoeba. buqsa ganlagebulia RerZis yelze da xels uwyobs 

wyvilTvlis brunviT moZraobas, romelic uzrunvelyofs vagonis moZraobas 

aucilebeli siCqariT. buqsa Rebulobs da gadascems wyvilTvals datvirTuli 

vagonis simZimis Zalebs, aseve dinamikur datvirTvebs, romlebic warmoiSvebian 

vagonis moZraobis dros. buqsa icavs RerZis yels daWuWyianebisa da dazianebebisagan, 

iTvleba sazeTi masalis rezervuarad da sakisrebis mosaTavsebel adgilad. isini zRudaven 

wyvilTvlebis grZiv da ganiv gadanacvlebas urikis CarCos mimarT. 

vinaidan buqsas muSaoba uxdeba datvirTvis mZime pirobebSi, cvalebad 

temperaturul da garemomcvleli garemos rTul meteorologiur pirobebSi, mas 

evaleba uzrunvelyos wyvilTvlis brunvis minimaluri winaaRmdegoba, maRali 

saimedooba da vagonis usafrTxo moZraoba. amitom, maT konstruqciebs, teqnikur 

momsaxurebas da remonts waeyeneba maRali moTxovnebi, gansakuTrebulad matarebelTa 

moZraobis siCqarisa da vagonis wyvilTvalze datvirTvebis zrdis dros.  

vagonmSeneblobis praqtikaSi gavrcelda buqsebis tipebis da 

konstruqciebis didi raodenoba, romlebic SeiZleba gaerTiandes calkeul 

jgufebSi. vagonis tipze damokidebulebiT maT yofen satvirTo da samgzavro 

vagonebis buqsebad, romlebic gankuTvnilia Cveulebrivi, Cqarosnuli da maRal 

Cqarosnuli matareblebisaTvis. gorgolaWiani sakisrebis RerZis sakisris Siga 

rgolebis yelze dasmis mixedviT, gamoiyeneba buqsa sakisrebis Siga rgolebis 

cxlad dasma da milisuri Casma. RerZis yelze sakisris Siga rgolis damagrebis 

meTodis mixedviT buqsa magrdeba qanCiT an sayeluriT, xolo zogierTi maTgani 

aRiWurveba drekadi elementebiT. RerZis gorgolaWiani sakisrebis raodenobis 

mixedviT, arseboben buqsebi erTi an ori sakisriT, xolo Cqarosnuli da 

maRalCqarosnuli vagonebisaTvis _ damatebiTi misayrdeni burTulebiani 

sakisrebiT. buqsa aris korpusiani da ukorpuso kaseturi tipis konusuri 

sakisrebiT, asevea buqsa drekadi elementebiT, rac amsubuqebs dartymebs da 

STanTqavs xmaurian rxevebs. 

buqsa proeqtirdeba ise, rom Tanabarmoqmedi datvirTvis tolqmedi gadiodes 

RerZis yelis SuaSi, ris gamoc ar warmoiSveba damatebiTi Zabva RerZis saangariSo 

kveTebSi. 

Cveulebrivi buqsa cilindrul gorgolaWebiani sakisris Siga rgolis 

RerZis yelze cxlad dasmiT (yru sakisrebiani) gamoiyeneba Tanamedrove samgzavro 

da satvirTo vagonebze. sakisris Siga rgolis RerZis yelze cxlad dasmisas, 

romelsac aqvs gansazRvruli Weqi, gaxurdeba da Tavisuflad Camoecmeba RerZis 

yelze, xolo gacivebis Semdeg mtkiced SeuerTdeba yels. Tanamedrove vagonebis 

buqsaSi gamoiyeneba ori tipis radialuri gorgolaWiani sakisrebi mokle 

cilindruli gorgolaWebiT: 1. erTriga cilindruli gorgolaWebiT da 

erTqimiani Siga rgoliT; 2. orrigiani cilindruli gorgolaWebiT, uqimo Siga 

rgolebiT da brtyeli misayrdeni rgoliT. 

konusur gorgolaWiani sakisrebi rkinigzebze gamoiyeneba kasetur buqsaSi. 

satvirTo da samgzavro vagonebis buqsaSi gamoiyeneba sakisrebi yru CasmiT 

(cxlad), xolo sakisrebis mcire raodenoba, adrindeli warmoebis satvirTo 

vagonebSi, milisuri CasmiT. 

Tanamedrove gavrcelebuli tipis buqsas ori cilindrul gorgolaWiani 

sakisriT, nebismieri tipis satvirTo vagonisTvis, sakisris Siga rgolebis grZivi 

daZvris Tavid asacileblad, SeiZleba hqondes torsuli damagrebis ori saxe _ 

torsuli gvirgvina qanCiT an TefSa sayeluriT. 
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nax. 43. satvirTo vagonis buqsa ori cilindrul gorgolaWiani sakisriT: 
a) konstruqcia; b) Siga rgolis torsuli damagreba gvirgvina qanCiT; g) Siga 

rgolis damagreba TefSa sayeluriT. 
 
buqsas Siga Rru Sevsebulia konsistenturi sazeTi masaliT, romelic 

uzrunvelyofs sakisrebis saimedo muSaobas maTi datvirTvis rTul pirobebSi. 

sakisris Siga rgolebis torsuli damagrebis meore varianti gansxvavdeba Semdegi 

TaviseburebebiT (nax. 43 a): RerZis yelis torsze sami an oTxi (variantebis 

mixedviT) WanWikebiT (21) magrdeba TefSa sayelurebi (17), romelic Tavisi 

gamonaSveri mxareebiT awveba misadgmel rgols (18) da mtkiced amagrebs (19) da (20) 

Siga rgolebs RerZis yelze (14). icavs ra maT grZivi daZvrisagan RerZuli 

datvirTvebis moqmedebis gamo. aseTi damagreba eqspluataciaSi flobs gazrdil 

saimedoobas. 

samgzavro vagonebis buqsebis konstruqciebi (nax. 44) Camosxmulia brjenebTan 

(kronSteinebTan) (1) erTad, romelTac aqvT naxvretebi (2) Spintonebis gasatareblad, 

romlebic damagrebulia urikis CarCoze. kronSteinebi daniSnulia sabuqse 

Camokidebis zambarebis mosaTavseblad. buqsis korpusis kamaras aqvs cvalebadi 

kveTi imisaTvis, rom racionalurad ganawildes datvirTva cilindrul 

gorgolaWian sakisrebze. korpusis wina mxare saSualebas iZleva dayendes 

reduqtorul-kardanuli vagonqveSa generatori. 
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nax. 44. samgzavro vagonis buqsas korpusi. 

 

buqsas korpuss Taroze aqvs aragamWoli naxvreti kuTxviliT 5116 ,M  mm 

da emsaxureba Termogadamwodis damagrebas, romelic akontrolebs buqsas 

mdgomareobas vagonis moZraobis procesSi. buqsas korpusis ukana mxare 

Sesrulebulia rogorc erTiani mTliani labirinTul nawilTan erTad.   

Cqarosnuli vagonis buqsa gansxvavdeba Cveulebrivisagan sabrjeni 

burTulebiani sakisrebis arsebobiT, romelic Rebulobs gazrdil RerZul 

datvirTvebs, romlebic warmoiSvebian moZraobis maRali siCqareebis dros 200 

km/sT-mde da meti. aRniSnuli buqsebiT aRiWurveba Cqarosnuli matareblebis 

vagonebi. 

magaliTad, Cqarosnuli matarebelSi “avrora” - gamoyenebulia buqsebi   

(nax. 45) ori cilindruli sakisriT (2), (3) da radialuri burTula sakisriT (4), 

romelic Rebulobs RerZul datvirTvebs. 
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nax. 45. “avrora” _ Cqarosnuli matareblis buqsa. 
urTierTSecvladobis mizniT, gamoyenebulia seriuli warmoebis korpusebi, 

buqsa montaJdeba standartul RerZze. konstruqciuli gadamuSaveba ganicades 

RerZulma qanCma (6), misma saCerebelma detalebma da ZiriTadma saxuravma (3). 

qanCsa da Siga rgols Soris didi RreCos arsebobis gamo burTula 

sakisarma ar unda miiRos RerZuli datvirTvebi. burTula sakisris (4) gare 

rgoli dasmulia sriala dasmiT buqsas korpusSi (1) da specialur saxuravSi (5), 

romelic miWimavs sakisars (4) cilindruli sakisris gare rgolTan 3.  
 

sakontrolo kiTxvebi: 
 

1. ras warmoadgens savagono buqsa da ra daniSnuleba aqvs mas? 

2. ra tipis buqsebi arseboben vagonebSi? 

3. sakisrebis Casmis mixedviT ra tipis buqsa arsebobs? 

 

 

4. vagonis urika da misi daniSnuleba  
 

mTlianobaSi vagonis savali nawilebi erTiandebian erT saerTo kvanZad, 

romelsac urika ewodeba. misi gamoyeneba vagonSi ganpirobebulia maTi 

tvirTamweobis da bazis gazrdiT. vinaidan urika xasiaTdeba mokle baziT, igi 

saSualebas aZlevs vagons gaiaros liandagis mcire radiusiani ubnebi mcire 

winaaRmdegobebiT. daniSnulebis mixedviT urika arsebobs satvirTo (satvirTo 

vagonebisaTvis) da samgzavro (samgzavro vagonebisaTvis). 

wyvilTvlebis raodenobis mixedviT urika arsebobs or, sam, oTx da 

mravalRerZiani.  
resoruli Camokidebis sistemis mixedviT urika gavrcelebulia erTmagi 

(centraluri an sabuqse) da ormagi, xandaxan sam  da oTxmagi resoruli CamokidebiTac. 

Zaridan gadacemuli datvirTvis mixedviT urika gamoiyeneba datvirTvis 

saqusleSi da srialebze gadacemiT. 

damzadebis teqnologiis mixedviT urika arsebobs Camosxmuli, datvifruli 

an datvifrul-SeduRebuli gverdiTi CarCoebiT, resorebzeda da SemaerTebeli 

ZelebiT an SeduRebuli CarCoebiT. 

urikis ZiriTad teqnikur-ekonomikur parametrebad iTvlebian:           

 sakuTari masa (tara); 

 ganapira RerZebis centrebs Soris manZili anu baza (or da samRerZiani 

urikebisaTvis) da SeerTebuli urikebis resoruli Camokidebis kompleqtebis 

Sua nawilebs Soris manZili (oTxRerZiani konstruqciis urikebSi); 

 resoruli Camokidebis tipi da parametrebi; 

 manZili relsebis Tavebis donidan sayrdeni kvanZis sibrtyemde; 

 resoruli baza _ manZili drekadi elementebis Sua nawilebs Soris, romlebic 

ganlagebulia grZivi mimarTulebiT; 

 muxruWebis tipi da konstruqcia; 

 konstruqciuli siCqare. 

urikas moeTxoveba _ iyos mdgradi relsebze moZraobis dros, mdovred 

SeeZlos Cawera mrudSi, hqondes minimaluri vertikaluri da horizontaluri 



179 

 

dinamikuri Zalebi moZraobis konstruqciuli siCqaris dros, hqondes vagonis 

mdovre svlis moTxovnili maCveneblebi, garantirebuli simtkice da saimedooba 

eqspluataciaSi. 
 

sakontrolo kiTxvebi: 
 

1. ra aris urikis daniSnuleba? 

2. ra parametrebis mixedviT ganasxvaveben urikebs? 

 

 

5. satvirTo vagonis urika 
 

magistraluri da samrewvelo transportis Tanamedrove satvirTo vagonebs 

aqvT or, sam da oTx RerZiani urikebi, xolo didi tvirTamweobis mqone 

transportiorebi aRiWurvebian mravalRerZiani urikebiT, romlebic Sedgebian 

zemoT CamoTvlili konstruqciis urikebis nakrebisagan. rogorc wesi, aRniSnuli 

modelebi arian erTmagi resoruli CamokidebiT. gamonakliss warmoadgens mxolod 

izoTermuli da zogierTi specializirebuli vagonebi, romlebic emsaxurebian 

iseTi tvirTebis gadazidvas, romlebic moiTxoven gazrdili siCqareebiT 

transportirebas. 

Tanamedrove oTxRerZian vagonebSi gamoyenebulia orRerZiani urikebi 

modeli 18-100, igive ЦНИИ-Х3-О. proeqti SemuSavebulia centralur samecniero 

kvleviT institutSi (ЦНИИ) inJiner xaninis mier (Х) me-3 varianti (3) Semsubuqebuli 

konstruqciis (О). 

18-100 modelis urika (nax. 46) gaTvlilia moZraobis konstruqciul siCqareze  120 

km/sT (33 m/wm) da Sedgeba Semdegi kvanZebisagan: ori wyvilTvala (6) oTxi buqsas kvanZiT 

(5), ori Camosxmuli gverdiTi CarCo (1), resorebzeda Zeli (2), ori horizontaluri 

sriala (3), centraluri resoruli Camokidebis ori kompleqti rxevebis friqciuli 

STanmTqmelebiT (4), da berketuli samuxruWe gadacema (7), xundebis calmxrivi dawoliT 

Siga mxridan. 
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nax. 46. urika ЦНИИ-Х3-О (18-100). 

gverdiTi CarCo Camosxmulia daballegirebuli foladisagan 20ФЛ an 20ГФЛ 

markiT. mas aqvs gaerTianebuli sartyelebi da svetebi, romlebic Sua nawilSi 

qmnian Riobs, centraluri resoruli Camokidebis kompleqtebis mosaTavseblad, 

xolo boloebSi ki aqvT Riobebi buqsebis korpusebis mosaTavseblad (sabuqse 

Riobebi). gverdiT CarCoebs mimmarTvelebTan Signidan gakeTebuli aqvT korZebi, 

romlebic Camosxmulia Siga mxridan daxril sartyelze da maTi daniSnulebaa 

gverdiTi CarCoebis (gverdulebis) SerCeva urikis asakrebad, vinaidan dasaSveb 

gadaxrebze damokidebulebiT gverdulebis Camosxmisa da gazomvebisas ramdenime 

korZi CamoeWrebaT. Tu yvela korZi CamoWrilia, maSin CarCos aqvs gradacia #0 

zomebiT gare ybebs (1) Soris  2181 mm, erTi darCenili korZis SemTxvevaSi es 

manZili 2183 mm-ia, xolo CarCos aqvs gradacia #1. gradaciebisas #2, 3, 4 da 5 

zemoT miTiTebuli manZili Sesabamisad izrdeba 2 mm-iT. 

refriJeratorul moZrav Semadgenlobaze gamoiyeneba urika КВЗ-И2 konstruqciuli 

siCqariT 120 km/sT (33 m/wm) (nax. 47 a), CarCo (nax. 47 b), gansxvavebiT zemoT ganxiluli 

Camosxmuli konstruqciisa, SeduRebulia ori grZivi (1), ori Sua (2) da ori 

kidura (bolo) (3) ganivi, aseve oTxi damxmare grZivi Zelebisagan (4). 

КВЗ-И2 modelis centraluri resoruli Camokideba akvnuri saxisaa, romelic 

Sedgeba galaxovis sistemis ori elifsuri resorasagan, isini eyrdnobian akvnis 

qveda Zelebze, romlebic saxsrulad aris Camokidebuli CarCoze. elifsur 

resorebze ganlagebulia resorebzeda Zeli, romelzedac mowyobilia saqusle da 

masze Zara eyrdnoba qusliT. 

 
nax. 47.  urika КВЗ-И2.   

 
eqvsRerZian satvirTo vagonebSi gamoiyeneba УВЗ-9М (uralis vagonmSenebeli 

qarxana me-9- modernizebuli varianti) tipis samRerZiani urikebi (modeli 18-102). 

Semdgomi variantebi УВЗ11А  da  УВЗ11 daproeqtebulia RerZuli datvirTvebiT 25 

da 30 t., romlebic SemdgomSi gaerTiandnen modeli 18-102-Si. vinaidan dReisaTvis 

saqarTvelos rkinigzaze eqvsRerZiani vagonebis gamoyeneba ar xdeba, maT konstruqciebs 

dawvrilebiT ar ganvixilavT. 
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oTxRerZiani urikebi gamoiyeneba didi tvirTamweobis mqone rvaRerZian 

naxevarvagonebsa da cisternebSi, aseve transportiorebSi. isini Sedgebian ori 

tipuri orRerZiani urikebisagan, romlebic gaerTianebulni arian SemaerTebeli 

ZeliT. naxevarvagonebSi SemaerTebeli Zeli aris Camosxmuli konstruqciis, xolo 

cisternebSi datvifrul-SeduRebulia (daStampul SeduRebuli) konstruqciis. 

Camosxmuli SemaerTebeli Zeli Tavis mxriv warmoadgens yuTiseburi ganivkveTis 

mqone sxmuls, romelic miiReba martenuli foladisagan imave xarisxis, rogorc 

18-100 modelis urikis gverdiTi CarCoebi da resorebzeda Zelebi. datvifrul-

SeduRebuli Zeli, quslebis da saquslis CaTvliT, Sesrulebulia 09Г2Ф-15 markis 
foladisagan. 

oTxRerZian urikis modeli 18-101 (nax. 48) Sedgenilia ori orRerZiani urikisagan 

modeli 18-100, romlebic erTmaneTTan dakavSirebulia SemaerTebeli ZeliT (2).  

 
nax. 48. oTxRerZiani urika, modeli 18-101. 

 
satvirTo vagonebis urikebis ZiriTadi teqnikuri maxasiTeblebi mocemulia 

me-17 cxrilSi. 
cxrili 17 

satvirTo vagonebis urikebis ZiriTadi teqnikuri maxasiTeblebi. 
 

maCveneblebi 
modeli 

18-100 18-115 18-775 18-102 18-101 КВЗ-И2 
urikis masa, kg. 4680 4700 5100 8600 12000 7800 

baza, m 1,85 1,85 1,85 3,50 3,20 2,40 
dasaSvebi siCqare km/sT 120 140 120 120 120 120 

resoruli Camokidebis 
drekadoba m/mn 

0,125 0,173 0,116 0,148 0,075 0,144 

resoruli 
kompleqtebis CaRunva 

statikuri 
datvirTvebis qveS, m 

0,049 0,068 0,052 0,052 0,050 0,070 

manZili relsebis 
Tavebis donidan 

0,801 0,812 0,810 0,815 0,839 0,805 
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saquslis sayrden 
zedapiramde, m 

resoruli Camokidebis 
saxe 

erTsafexuriani centraluri orsafexuriani 

 

sakontrolo kiTxvebi: 
 

1. ramden RerZiania urika 18-100? 

2. ramden RerZiania urika 18-101? 

3. ramden RerZiania urika 18-102? 

4. romeli ZiriTadi kvanZebisagan Sedgeba urika 18-100? 

5. romel vagonebze gamoiyeneba urika КВЗ-И2? 

6. ras udris 18-100 modelis urikis baza? 

7. romel urikaSi gamoiyeneba SemaerTebeli Zeli da ras warmoadgens igi? 

8. ra konstruqciul siCqarezea gaTvlili urika 18-100? 

9. rogor xdeba datvirTvis gadacema Zaridan 18-100 modelis urikaze? 

 

 

6. samgzavro vagonis urika 

 

urka КВЗ-ЦНИИ (kalininis vagonmSenebeli qarxana, centraluri samecniero 

kvleviTi instituti) (nax. 49) warmoadgens samgzavro vagonebSi gavrcelebul 

urikis ZiriTad saxes. 

vinaidan q. kalinins daubrunda Tavis istoriuli saxeli tveri, Sesabamisad 

bolo Taobis urikebi aRiniSnebian ТВЗ-ЦНИИ-Ti. Tumca Cvens qveyanaSi 

gavrcelebulia КВЗ-ЦНИИ. misi winamorbedia КВЗ-5, romlis umravlesi kvanZebi da 

detalebi gamoyenebul iqna axal konstruqciaSi, Tumca КВЗ-ЦНИИ xasiaTdeba 

gacilebiT ukeTesi maCveneblebiT. 
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nax. 49. КВЗ-ЦНИИ urikis saerTo xedi. 

КВЗ-ЦНИИ urikis ganmasxvavebel Taviseburebad iTvleba Zaris dayrdnoba 

srialebze (1) da ara saqusleze, rogorc es miRebuli iyo adre daproeqtebul 

vagonebze. garda amisa, urika КВЗ-ЦНИИ-Si gazrdilia resoruli Camokidebis 

statikuri CaRunva 190 mm-mde nacvlad 120-150 mm-sa, romelic iyo winamorbed 

konstruqciebSi. amis Sedegad SesaZlebeli gaxda gazrdiliyo konstruqciuli 

siCqare 160 km/sT-mde.  

КВЗ-ЦНИИ urikis resoruli Camokideba aris orsafexuriani, kerZod _ 

centraluri resoruli Camokideba da sabuqse resoruli Camokideba. 

saqarTveloSi gamoyenebuli samgzavro vagonebis urikebis ZiriTadi 

teqnikuri maxasiaTeblebi mocemulia me-18 cxrilSi. 
cxrili 18 

samgzavro vagonebis urikebis maxasiaTeblebi. 
   

maCveneblebi 

urikis tipi 

КВЗ-5 
КВЗ-ЦНИИ 

I 

КВЗ-ЦНИИ 

II 
ТВЗ-ЦНИИ-М 

dasaSvebi siCqare km/sT 140 160 160 160 

urikis masa, t. 7,0 7,1 7,5 7,2 

urikis baza, m. 2,4 2,4 2,4 2,4 

simaRle urikis 
sayrdeni zedapirebidan 

relsebis Tavebis 
donemde, m. 

0,85 0,99 0,99 0,99 

resoruli Camokidebis 
tipi 

orsafexuriani; centraluri - akvnuri; 
buqszeda - cilindruli zambarebiT 
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resoruli Camokidebis 
statikuri CaRunva 

0,150 0,190 0,154 0,225 

 

sakontrolo kiTxvebi: 
 

1. ramden RerZiania urika КВЗ-ЦНИИ? 

2. gaSifreT urika ТВЗ-ЦНИИ? 

3. ra konstruqciul siCqarezea gaTvlili urika КВЗ-ЦНИИ? 

4. ra gansxvavebaa I da II tipis samgzavro КВЗ-ЦНИИ urikebs Soris? 

5. rogor xdeba Zaridan datvirTvis gadacema КВЗ-ЦНИИ urikaSi? 

 

6. vagonis damrtymel-sawevi mowyobiloba  

1. avtogadasabmelis daniSnuleba da moqmedebis 

principi 

avtogadasabmeli mowyobiloba warmoadgens vagonis erT-erT ZiriTad kvanZs, 

misi daniSnulebaa: vagonebis erTmaneTTan da lokomotivTan gadabma; maTi gaCereba 

erTmaneTisagan gansazRvrul manZilze; matareblis moZraobisa da manevrebis dros 

warmoSobili gamWimavi (wevis) da SemkumSavi (dartymis) Zalvebis miReba, Serbileba 

da momdevno vagonebze gadacema. avtogadasabmeli warmoadgens gaerTianebul 

mowyobilobas, sadac SeTavsebulia dartymisa da weva-gadabmis xelsawyoebis 

yvela funqcia. Tanamedrove vagonebze dayenebulia avtogadasabmeli mowyobilobis 

ori kompleqti, vagonis CarCos bolo (sabufero) Zelebis SuaSi, risTvisac 

centraluri gaerTianebuli damrtymel-sawevi mowyobilobis saxels atarebs. Tu 

zemoaRniSuli funqciebi ganawilebulia sxvadasxva xelsawyoze, maSin maT 

ewodebaT gancalkevebuli damrtymeli da sawev-gadasabmeli mowyobilobani. 

avtogadasabmeli mowyobilobis konstruqciasa da gamarTul mdgomareobaze 

mniSvnelovnadaa damokidebuli eqspluataciaSi vagonis saimedooba da matarebelTa 

moZraobis usafrTxoeba. amitom, am mowyobilobas moeTxoveba ZiriTadad Semdegi: 

moZravi Semadgenlobis avtomaturi gadabma da gadaxsna; gadabmis mier minimaluri 

radiusis gzis mrude ubnebisa da maxarisxebeli gorakis kuzis Tavisufali gavla; 

matareblis adgilidan daZvrisas da msvlelobis gzaze damuxruWebis dros mdovre 

moZraoba da sxv. avtogadasabmeli mowyobiloba iyofa sam tipad: araxisti(a), xisti(b) 
da naxevradxisti(g) (nax. 50).   

 

         

 
 

nax. 50. avtogadasabmelis tipebi: a _ araxisti; b _ xisti; g _ naxevradxisti. 
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Tanamedrove oTxReZiani satvirTo vagonebi aRWurvilia araxisti 

avtosabmeliT  CA-3 (sabWouri avtogadasabmeli, mesame varianti). grZeli bazis mqone 

oTxRerZiani vagonebi (samgzavro, refriJeratoruli da sxva) _ naxevradxisti 

avtogadasabmeliT CA-3, xolo rvaRerZiani satvirTo vagonebi – modernizebuli 

(gaZlierebuli) CA-3M avtogadasabmeliT. 

xisti avtogadasabmeli gamoyenebulia metropolitenis vagonebze. 

oTxRerZiani satvirTo vagonis CA-3 tipis araxisti avtogadasabmeli mowyobiloba 

ganlagdeba Zaris CarCos xerxemlis Zelis konsolur nawilze. damrtymel-sawevi 

mowyobilobis (nax. 51) ZiriTad nawilebs warmoadgenen: avtogadasabmelis korpusi 

meqanizmis detalebiT; damrtymel-macentrebeli xelsawyo; gadasabmeli mowyobiloba 

mSTanTqmeli aparatiT; sabjenebi da gadamxsneli berketuli sistema. 

CA-3 avtogadasabmelis meqanizmi Sedgeba klitis (1), klitis damWeris (2), 

klitis mcvelis (Tvigadaxsnidan mcvelis) (3), klitis amwevis (4), amwevis lilvakisa 

(5) da WanWikisagan (6). 

CA-3 avtogadasabmeli uzrunvelyofs: avtomatur gadabmas vagonebis Sejaxebis 

dros; gadabmuli avtogadasabmelebis klitis avtomatur Caketvas; moZravi 

Semadgenlobis gadaxsnas, vagonebs Soris adamianis Seusvlelad da meqanizmis 

Sekavebas gadaxsnil mdgomareobaSi avtosabmelebis gaSorebamde; meqanizmis 

avtomatur dabrunebas gadabmisaTvis mzadyofnis mdgomareobaSi avtosabmelTa 

gaSorebis Semdeg; SemTxveviT gadaxsnili avtosabmelebis gadabmis aRdgenas vagonTa 

gaSorebis gareSe; samanevro muSaobis warmoebas (mdgomareoba “buferebze”), roca 

Sejaxebisas ar unda moxdes avtogadasabmelebis gadabma.  

gadabmamde avtogadasabmelebi SeiZleba erTmaneTis mimarT imyofebodnen 

sxvadasxva mdgomareobaSi: maTi RerZebi imyofeba erT sworze; RerZebi gadaadgilebulia 

vertikalze an horizontalze. saqarTvelos rkinigzis teqnikuri eqspluataciis 

wesebis mixedviT, matarebelTa formirebis dros, avtogadasabmelis grZiv RerZebs 

Soris vertikalze sxvaoba dasaSvebia ara umetes: satvirTo matareblebSi – 100 mm-

isa; lokomotivsa da satvirTo matareblis pirvel datvirTul vagons Soris – 110 mm-

isa; 120 km/sT-mde siCqariT moZrav samgzavro matarebelSi – 70 mm-isa;  121-140 km/sT 

siCqariT moZrav samgzavro matarebelSi – 50 mm-isa; samgzavro matareblis pirvel 

vagonsa da lokomotivs Soris – 100 mm-isa; samgzavro matareblis avtogadasabmels 

unda hqondes vertikaluri gadaadgilebis SemzRudvelebi. 
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nax. 51. oTxRerZiani satvirTo vagonis avtogadasabmeli mowyobiloba detalebiT. 

 

 
nax. 52. avtosabmelis meqanizmis detalebi. 

vagonebis gadabmisas avtogadabmulobebis grZivi RerZebis gadaxra, erTmaneTis 

mimarT horizontaluri mimarTulebiT, dasaSvebia 175 mm-mde, rac uzrunvelyofs 

eqspluataciaSi vagonebis saimedo avtomatur gadabmas. saerTod, 

avtogadasabmelTa saimedo gadabma CA-3 avtogadasabmelebiT xdeba vertikalze maTi 

RerZebis gadaadgilebiT - 240 mm-mde axali vagonebisaTvis da 150-180Lmm zRvrulad 

gacveTili, magram eqspluataciisaTvis jer kidev vargisi vagonebisaTvis.  
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avtogadasabmelebis SecdomiT gadaxsnis SemTxvevaSi, Tu vagonebi 

erTmaneTisagan gaSorebuli ar aris, maSin gadabma SeiZleba aRvadginoT klitis 

damWeris zemoT aweviT. amisaTvis korpuss qveda nawilSi datanebuli aqvs xvreli, 

romelSic gaatareben wvril Reros, romliTac daawvebian klitis damWeris TaTs. 

igi Tavisi ovaluri xvreliT aiwevs zemoT da amwevis viwro TiTs gamoecleba 

sayrdeni kuTxe. amwevi da klite gadmovardeba win da gadabma aRdgeba. 

sadgurSi samanevro samuSaoebis Sesrulebis dros xSirad saWiroa vagonis 

vagonze dawola an dajaxeba, magram ar aris saWiro maTi gadabma. amisaTvis 

avtosabmelis meqanizms ayeneben “buferis” mdgomareobaSi. risTvisac saWiroa 

klite gaCerebuli iqnes gadaxsnil mdgomareobaSi, e.i. gadatanili iqnes jibis 

SigniT. gadamxsneli berketiT Semotrialdeba amwevis Zelaki da saxeluri 

moTavsdaba bolo Zelze dayenebuli kronSteinis Taroze. berketis xeltaris 

horizontalur mdgomareobaSi gadayvaniT, mis meore boloze mibmuli jaWvi 

Semoatrialebs amwevs, romelsac klite gadahyavs xaxis SigniT da aCerebs 

korpusis meqanizms gadaxsnil mdgomareobaSi. gadabmis mdgomareobis aRsadgenad 

saWiroa berketis saxeluri moixsnas Tarodan da vertikaluri mdgomareobiT 

Camagrdes kronSteinis naWdevSi.  
 

sakontrolo kiTxvebi: 

 
1. ras warmoadgens vagonebis avtogadasabmeli mowyobiloba da ra daniSnuleba aqvs mas? 

2. sad ganTavsdeba avtogadasabmeli mowyobiloba da romeli ZiriTadi kvanZebisagan    

Sedgeba igi? 

3. rogoria xisti, naxevradxisti da araxisti avtogadasabmelebi? 

4. romeli nawilebisagan Sedgeba avtogadasabmelis korpusi? 

5. romeli nawilebisagan Sedgeba avtogadasabmelis meqanizmi? 

6. rogor xdeba vagonebis gadabma da gadaxsna da ra manZilebis dacvaa aucilebeli 

rkinigzebis teqnikuri eqspluataciis wesebis mixedviT? 

7. ra mdgomareobebi SeiZleba ekavoT avtogadasabmelebis korpusebs urTierTgadabmis 

dros? 

 

2. satvirTo da samgzavro vagonebis 
mSTanTqmeli aparatebi 

 

mSTanTqmeli aparati warmoadgens avtogadasabmeli mowyobilobis erT-erT 

sapasuxismgeblo kvanZs. igi uzrunvelyofs dartymis energiis STanTqmas, 

avtogadasabmelidan Zaris CarCoze gadacemuli grZivi gamWimavi da SemkumSavi Zalvebis 

Semcirebas. maTi muSaobis principi damyarebulia aparatSi winaaRmdegobis Zalebis 

warmoSobasa da dartymis energiis nawilis sxva saxis energiad gardaqmnaze. 

winaaRmdegobis Zalis Semqmneli muSa elementis tipisa da muSaobis principis 

mixedviT mSTanTqmeli aparatebi iyofa: zambaruli, zambarul-friqciuli, 
rezinul-liTonuri elementebiT, hidravlikuri da sxva. zambaruli aparatebis 

muSaoba damyarebulia SekumSvis dros zambarebSi drekadi deformaciis 

winaaRmdegobis Zalebis aRZvraze. aseTi aparatebi gamoiyeneba mxolod samgzavro 

vagonebis drekad gadasasvlel baqnebze.  

zambarul-friqciuli aparatebis muSaoba damyarebulia vagonebis Sejaxebis 

kinetikuri energiis friqciuli elementebis xaxunis Zalebis muSaobisa da 
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zambarebis deformaciis potencialur energiad gardaqmnaze. rezinis elementebidan 

aparatebSi es energia ixarjeba rezinis Siga xaxunis Zalebis muSaobaze. 

hidravlikur aparatebSi dartymis kinetikuri energia ixarjeba siTxis 

siblantis winaaRmdegobis Zalebis gadalaxvaze, kalibruli xvrelis gavliT, misi 

erTi kameridan meoreSi gadadinebis dros. 

vagonisaTvis mSTanTqmeli aparatis SerCeva warmoebs misi parametrebiT. 

ZiriTad parametrebs warmoadgenen: energomoculoba, svla, sawyisi da saboloo 

SekumSvis sidide, daubrunebeli STanTqmuli energiis sidide, stabiluroba da 

muSaobisaTvis mzadyofna. 

 energomoculoba ewodeba kinetikuri energiis sidides, romlis zemoqmedebiTac 

aparati mTlianad SeikumSeba. 

aparatis SekumSvis damTavrebis Semdeg saWiroa, rom misi moZravi nawilebi 

daubrundnen sawyis mdgomareobas, amitom isini daproeqtdeba ise, rom miRebuli 

energiis STanTqma ar moxdes srulad. es Tviseba xasiaTdeba daubrunebeli 

STanTqmuli energiis koeficientiT. muSaobis stabilurobis koeficienti axasiaTebs 

aparatis unars, SeinarCunos muSaobis parametrebi mravaljeradi datvirTvebis 

dros. gamocdis dros ganisazRvreba datvirTvis sidide, romelic iwvevs aparatis 

Casolvas da am datvirTvis mixedviT ganisazRvreba muSaobisadmi mzadyofnis 

koeficienti.  

vagonebze farTod gamoiyeneba zambarul-friqciuli da rezinul-liTonuri 

elementebiani aparatebi. zambarul-friqciuli aparati gamoiyeneba satvirTo vagonebze. 

kerZod, oTxRerZian satvirTo vagonze gamoiyeneba mSTanTqmeli aparatebi Ш-1-ТМ,      Ш-
2-В (1979-88 w. gamoSveba) da Ш-6-ТО-4 (1989 w-dan), rvaRerZian vagonebze _ Ш-2-Т da Ш-4-Т 
aparatebi, refriJeratorul vagonebze da Txevadi gazis cisternebze _ firfitovani 

aparatebi ПМК-110 А, samgzavro vagonebze _ Р-2П da Р-5П aparatebi. 
zambarul-friqciuli aparatebis yvela tipi konstruqciiT analogiuria da 

erTmaneTisagan gansxvavdebian ZiriTadi parametrebiT (cxrili 19). 
cxrili 19 

zambarul-friqciuli aparatebis ZiriTadi parametrebi. 
 

parametri 
aparatis tipi 

Ш-1-ТМ Ш-2-В Ш-2-Т Ш-6-ТО-4 ПМК-110А 

energomoculoba,  
kj  

38 50 55 88,6 80 

svla, m 0,070 0,090 0,110 0,120 0,110 

SekumSvis Zala, 
mn 
sawyisi 
saboloo 

 
 

0,24 
2,8 

 
 

0,24 
2,0 

 
 

0,26 
2,5 

 
 

0,75 
2,0 

 
 

0,24 
2,5 

gabarituli 
zomebi, mm. 

568 312 230 568 318 230 568 318 246 1080 318 246 1080 318 246 

 

Ш-2-В mSTanTqmeli aparati (nax.L53) Sedgeba Camosxmuli korpusis (3), datvifruli 

sami friqciuli solis (4), datvifruli damwoli konusis (1), gare (5) da Siga (6) 

zambarebisa da momWimavi WanWikisagan (7) qanCiT (2). aparatis masa –   134 kg. 
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nax. 53. mSTanTqmeli aparati Ш-2-В. 

 

samgzavro, eleqtro da dizelmatareblebis vagonebze dayenebulia 

rezinul-liTonuri mSTanTqmeli aparati  Р-2П (nax. 54). rezinis gamoyenebam 

aparati ufro martivi da saimedo gaxada, Semcirda gabarituli zomebi da masa.  

 
nax. 54. rezinul-liTonuri mSTanTqmeli aparati  Р-2П. 

 

sakontrolo kiTxvebi: 
 

1. ra daniSnuleba aqvs vagonis avtogadasabmelis STanTqmel aparats? 

2. romeli tipis STanTqmeli aparatebi  arsebobs? 

3. gaSifreT STanTqmeli aparati  Ш-1-Т? 

4. gaSifreT  STanTqmeli aparati  Ш-1-ТМ? 

5. gaSifreT STanTqmeli aparati  Р-2П? 

6. gaSifreT STanTqmeli aparati  ЦНИИ Н6? 

7. sad ganTavsdeba avtogadasabmelis STanTqmeli aparati vagonze? 
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V Tavi  

zogadi monacemebi savagono da  

salokomotivo meurneobis Sesaxeb 
 

1. vagonebis teqnikuri momsaxurebisa da  
SekeTebis sistema 

 

savagono meurneobis sawarmoo baza organizdeba vagonebis remontis 

gegmiur-gamafrTxilebel sistemaze. es sistema adgens remontis gansazRvrul 

periodulobas da saxes, rac damokidebulia vagonis tipze da misi aSenebis 

TariRze. garda gegmiuri remontisa dadgenilia teqnikuri momsaxurebis ramdenime 

saxe. 

satvirTo vagonebisaTvis dadgenilia SekeTebis (remontis) Semdegi saxeebi: 

 kapitaluri (saqarxno), romelic warmoebs specializirebul vagonSemkeTebel 

qarxnebSi da zogierTi tipis vagonebisaTvis savagono depoSi. satvirTo 

vagonebis ZiriTadi tipebi kapitalur SekeTebas gadian 10 weliwadSi erTxel, 

naxevarvagonebi ki 7 weliwadSi erTxel. 

 sadepoo SekeTeba, satvirTo vagonebisaTvis warmoebs savagono depoSi 160000 km. 
garbenis Semdeg. 

satvirTo vagonebis teqnikuri momsaxureba moicavs teqnikur 

daTvalierebas da mimdinare SekeTebas (auxsneli da axsniTi). mimdinare SekeTeba 

ar iTvleba SekeTebis gegmiur saxed da misi Sesruleba damokidebulia vagonis 

teqnikur mdgomareobaze. 

teqnologiuri procesi iTvaliswinebs satvirTo vagonebis teqnikuri 

momsaxurebis Semdeg saxeebs: 

 vagonebis teqnikuri momsaxureba, romlebic imyofebian SemadgenlobaSi an 

satranzito matareblebSi; carieli vagonebis teqnikuri momsaxureba, 

romlebic unda momzadnen gadazidvebisaTvis maTi Semadgenlobebidan an 

vagonTa jgufebidan axsnis gareSe; 

 mimdinare SekeTeba-1 (mS-1) – carieli vagonebis mimdinare SekeTeba 

kompleqsuri gadazidvebisaTvis momzadebisas, misi an vagonTa jgufis axsna 

Semadgenlobebidan da gadacema saremonto gzebze; 

 mimdinare SekeTeba_2 (mS-2) – datvirTuli an carieli vagonebis mimdinare 

SekeTeba maTi axsniT satranzito, sadgurSi miRebuli an formirebuli 

Semadgenlobebidan, romelic sruldeba mimdinare axsniTi SekeTebis gzebze; 

 vagonebis mimdinare axsniTi SekeTeba (maS), romelic warmoebs sadguris 

specializirebul gzebze (vagonebi gadaitaneba gamgzavni parkebidan). 

samgzavro vagonebisaTvis dadgenilia SekeTebis Semdegi saxeebi: 

 kapitaluri (saqarxno) SekeTeba_1 (kS-1) – pirveli moculobis kapitaluri 

(saqarxno) SekeTeba; pirveli kS-1 sruldeba vagonis aSenebidan 6 wlis 

Semdeg, aseve kS-2-is da kapitalur-aRdgeniTi SekeTebis (kaS) Semdeg. meore 
da mesame kS-1 sruldeba 5 wlis Semdeg; 

 kapitaluri (saqarxno) SekeTeba_2 (kS-2) – meore moculobis kapitaluri 
SekeTeba, sruldeba vagonis aSenebidan 20 wlis Semdeg; 
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 kapitalur-aRdgeniTi SekeTeba (kaS) – kapitalur-aRdgeniT SekeTebas, 
eqvemdebareba Zlierad dazianebuli vagonebi aSenebidan aranakleb 20 wlis 

Semdeg; 

 sadepoo SekeTeba (sS), –sruldeba yoveli 300000 km-is garbenis Semdeg, 

oRond aranakleb erTi wlisa, Tu aseTi garbeni moxdeba weliwadze adre, 

maSin warmoebs (tm-3) mesame moculobis teqnikuri momsaxureba. Tu garbeni 
300000 km ver miiRweva 2 wlis ganmavlobaSi, maSin am vadis amowurvis 

Semdeg vagons Cautardeba sadepoo SekeTeba. 

samgzavro vagonebisaTvis dadgenilia teqnikuri momsaxurebis Semdegi 

saxeebi: 

 pirveli moculobis teqnikuri momsaxureba (tm-1) Sesruldeba samgzavro 

vagonis reisSi gaSvebis win formirebis an mobrunebis punqtebSi, aseve 

gzaSi msvlelobis dros; 

 meore moculobis teqnikuri momsaxureba (tm-2) Sesruldeba sazafxulo da 

sazamTro gadazidvebis dros; 

 mesame moculobis teqnikuri momsaxureba (tm-3) – samgzavro vagonebis 

ZiriTadi kvanZebis erTiani teqnikuri revizia aSenebidan, gegmiuri 

SekeTebidan an wina reviziidan yoveli 6 Tvis Semdeg, matareblis 

Semadgenlobidan axsniT formirebis punqtebSi. 

teqnikuri momsaxurebis garda CamoTvlili saxeebisa, samgzavro vagonebs 

SeiZleba Cautardes mimdinare SekeTeba (mS) matareblis Semadgenlobidan vagonis 

axsniT msvlelobis gzaze formirebisa da mobrunebis punqtebSi. 

refriJeratoruli seqciebisa da avtonomiuri refriJeratoruli 

vagonebisaTvis (arv) dgindeba SekeTebis da teqnikuri momsaxurebis sakuTari 

vadebi. 

kapitaluri SekeTeba brianskis warmoebis xuTvagoniani refriJeratoruli 

seqciebisaTvis Sesruldeba 16 weliwadSi erTxel aSenebis Semdeg Zaris gaxsniT. 

refriJeratoruli moZravi Semadgenlobis sadepoo remonti warmoebs aSenebidan 

2,5 wlis Semdeg, xolo Semdeg yovel 1,5 weliwadSi. 

refriJeratoruli seqciis eqspluataciis periodSi Sesruldeba savagono 

da sayofacxovrebo mowyobilobebis gegmiuri teqnikuri momsaxurebis Semdegi 

saxeebi: yoveldRiuri teqnikuri momsaxureba; tm-1 – tvirTis gadmotvirTvis 
Semdeg; tm-2 – sam TveSi erTxel; tm-3 – gaTbobis sezonis dawyebisas; tm-4 – 
gaTbobis sezonis damTavrebis Semdeg.   

refriJeratoruli moZravi Semadgenlobis specialuri mowyobilobebi 

(dizeli, samacivro danadgari, eleqtromowyobiloba) eqvemdebarebian teqnikuri 

momsaxurebis gansakuTrebul saxeebs. magaliTad, dizelisaTvis 

gaTvaliswinebulia yoveldRiuri teqnikuri momsaxureba da teqnikuri momsaxureba 

yoveli 100, 200 da 600 moto-saaTis Sesrulebis Semdeg da sxva saxis teqnikuri 

momsaxureba. 

avtonomiuri refriJeratoruli vagonebisaTvis gaTvaliswinebulia 

pirveli da meore moculobis gamsxvilebuli teqnikuri momsaxureba gtm-1 da gtm-
2. 

 

sakontrolo kiTxvebi: 

 
1. SekeTebis romeli saxeebia dadgenili satvirTo vagonebisaTvis?  
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2. sad warmoebs saqarxno SekeTeba da rogoria satvirTo vagonebisaTvis (tipebis mixedviT) 

SekeTebaTaSorisi perioduloba? 

3. sad warmoebs sadepoo SekeTeba da rogoria satvirTo vagonebisaTvis SekeTebaTaSorisi 

perioduloba? 

4. ras moicavs satvirTo vagonebis tqnikuri momsaxureba? 

5. ras iTvaliswinebs satvirTo vagonebis teqnikuri momsaxurebis teqnologiuri 

procesi? 

6. rodis CautardebaT satvirTo vagonebs mimdinare SekeTeba-1 (mS-1)? 

7. rodis CautardebaT satvirTo vagonebs mimdinare SekeTeba-2 (mS-2)? 

8. SekeTebis ra saxeebia dadgenili samgzavro vagonebisaTvis? 

9. rodis CautardebaT samgzavro vagonebs pirveli moculobis kapitaluri (saqarxno) 

SekeTeba (kS-1)? 

10. rodis CautardebaT samgzavro vagonebs pirveli moculobis kapitaluri (saqarxno) 

SekeTeba (kS-2)? 

11. rodis CautardebaT samgzavro vagonebs kapitalur-aRdgeniTi SekeTeba (kaS)? 

12. rodis CautardebaT samgzavro vagonebs sadepoo SekeTeba? 

13. teqnikuri momsaxurebis ra saxeebia dadgenili samgzavro vagonebisaTvis? 

14. ras iTvaliswinebs samgzavro vagonebisTvis pirveli moculobis teqnikuri 

momsaxureba (tm-1)? 

15. ras iTvaliswinebs samgzavro vagonebisTvis meore moculobis teqnikuri momsaxureba 

(tm-2)? 

16. ras iTvaliswinebs pirveli moculobis teqnikuri momsaxureba (tm-3)? 

17. rodis utardebaT samgzavro vagonebs mimdinare SekeTeba? 

18. rodis utardebaT refriJeratorul seqciebs teqnikuri momsaxurebebi (tm-1; tm-2; tm-3 

tm-4)? 

19. ras iTvaliswinebs refriJeratoruli seqciis yoveldRiuri teqnikuri momsaxureba? 

20. teqnikuri momsaxurebis TvalsazrisiT ra aris gaTvaliswinebuli avtonomiuri 

refriJeratoruli vagonebisTvis? 

 

2. savagono meurneobis nagebobebi da 
mowyobilobebi 

 
vagonebis SekeTebas da mimdinare Senaxvas uzrunvelyofs vagonSemkeTebeli 

qarxana da savagono meurneobis Semdegi nagebobebi da mowyobilobebi: savagono 

depo, vagonebis gadazidvebisaTvis momzadebis punqti, teqnikuri da sakontrolo-

teqnikuri momsaxurebis punqti, mimdinare axsniTi SekeTebis meqanizirebuli 

punqti, specializirebuli gzebi vagonebis gamsxvilebuli saremonto samuSaoebis 

Casatareblad, sakontrolo posti, damxmare saostatoebi, sakonteinero depo da 

saostatoebi, vagonebis teqnikuri gadacemis punqti, vagonebis remontis teqnikuri 

momsaxurebis specializirebuli gzebi, avtonomiuri refriJeratoruli vagonebis 

teqnikuri momsaxurebis specializirebuli punqti (tmp arv), refriJeratoruli 

seqciebis ekipirebis punqti, samgzavro teqnikuri sadguri, refriJeratoruli 

vagonebis ekipirebis da teqnikuri momsaxurebis punqti, samgzavro vagonebis 

saremonto-saekipirebo depo, gamcilebelTa rezervi da mgzavrebis momsaxure 

kantora, samgzavro vagonebis gadayenebis punqti. 

vagonSemkeTebeli qarxana, warmoadgens samrewvelo dawesebulebas, romelic 

daniSnulia vagonebis kapitaluri SekeTebis Casatareblad, maTi modernizaciisaTvis, 

saTadarigo nawilebis damzadebisa da wyvilTvlebis formirebisaTvis. qarxana, 
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rogorc wesi upiratesad specializirdeba erTi tipis vagonebis SesakeTeblad. mas 

ganalageben iseTnairad, rom mosaxerxebeli iyos moemsaxuros rkinigzis xazis 

garkveul raionebs. 

savagono depo (nax. 1.), Sesabamisi saremonto-damamzadebeli saamqroebiT 

miekuTvneba savagono meurneobis ZiriTad struqturul qvedanayofs, romelic 

daniSnulia vagonebis gegmiuri sadepoo da mimdinare axsniTi SekeTebis 

Casatareblad, deposTan mimagrebuli teqnikuri momsaxurebis punqtebisa da 

vagonebis auxsneli SekeTebis ubnebisaTvis saTadarigo nawilebis dasamzadeblad 

da SesakeTeblad. savagono depo SeiZleba iyos satvirTo, samgzavro da 

refriJeratoruli, xolo SekeTebis mcire moculobis dros, aseve Sereulic 
(samgzavro da satvirTo vagonebisaTvis). 

 

 
nax. 1. savagono depos generaluri gegma. 

1.Lsautilizacio moedani;  2. qvanaxSiris sawyobi;  3. saqvabe;  4. samosamsaxuro-teqnikuri 
korpusi da sayofacxovrebo Senoba; 5. saostatoebi; 6. vagon-saamwyobo ubani; 7. xis 
damamuSavebeli ubani; 8. xe masalebis sawyobi; 9. urikebis saTadarigo nawilebis sawyobi; 
10. saakumulatoro ganyofileba; 11. liandagi mosabrunebeli wriT; 12. satransformatoro 
qvesadguri; 13. sakompresoro; 14.sawvavisa da saRebavis Sesanaxi sakani; 15. urikebisa da 
wyvilTvlebis parki; 16. sazeTi masalebis Sesanaxi sakani; 17. gamJRenTi ubani; I-II-III-
saremonto liandagebi;  IV-V-gansatvirTi liandagebi; VI-VIII-savleli liandagebi;  
VII-SekeTebuli vagonebis sadgomi liandagi; IX-SesakeTeblad gadasacemi vagonebis sadgomi 
liandagi; X-wyvilTvlebis gansatvirTi liandagi. 
 

depos aqvs Semdegi ZiriTadi saamqroebi da ganyofilebebi: amwyobi, 

urikebisa da wyvilTvlebis, meqanikuri, avtogadabmulobis, avtomuxruWebis, 

gorgolaWiani sakisrebis da buqsebis, samRebro, samWedlo-saresore, xis 

damamuSavebeli, eleqtrosaSemduReblo da sxv. mizanSewonilia satvirTo 

vagonebis SemkeTebeli axali depo gaTvlili iqnes 6-10 aTasamde satvirTo vagonis 

SesakeTeblad weliwadSi. isini ZiriTadad ganlagdebian maxarisxebel sadgurebze 

da satvirTo vagonebis gadazidvebisaTvis masobrivi momzadebis punqtebze. 

samgzavro vagonebis saremonto depo ganlagdeba punqtebSi, sadac vagonebis 

miweris parki aranakleb 1000 samgzavro vagonia. 

vagonebis gadazidvebisaTvis mosamzadebeli punqti emsaxureba mimdinare 

SekeTebis Sesrulebas vagonis mosamzadeblad tvirTis gadazidvebis win ise, rom 

ar moxdes matarebelTa Seferxeba da vagonebis axsna msvlelobisas da 
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uzrunvelyofil iyos gadasazidi tvirTis Senaxuloba. es punqti ganlagdeba 

tvirTis masobrivi datvirTvis da gantvirTvis adgilebSi. vagonebis tipebze 

damokidebulebiT ganasxvaveben naxevarvagonebis, baqnebis da cisternebis 

mosamzadebel punqts, daxuruli da izoTermuli vagonebis kompleqsuri 

momzadebis punqts da cisternebis gamrecx-gamorTql sadgurs. 

vagonebis teqnikuri momsaxurebis punqti (tmp) ganlagdeba maxarisxebel, 

saubno da samgzavro sadgurebze formirebul da satranzito matareblebSi 

vagonebis teqnikuri gaumarTaobis aRmosafxvrelad, raTa uzrunvelyon vagonebis 

SesaZlo maqsimaluri garbeni gauCereblad. teqnikuri momsaxureba xorcieldeba 

kompleqsuri brigadis mier. tmp-s SemadgenlobaSi Sedis specializirebuli 

brigada samuxruWe mowyobilobaTa SesakeTeblad. 

saubno sadgurebis tmp ganlagdeba lokomotivebis da salokomotivo 

brigadis Secvlis adgilebSi, aseve sadgurebze, romelsac mosdevs gadasarbeni 

gaxangrZlivebuli qanobiT (daRmarTi). igi daniSnulia mxolod im teqnikuri 

gaumarTaobebis aRmosafxvrelad, romlebic safrTxes uqmnian matarebelTa 

moZraobis garantirebul usafrTxoebas ubnebze da muxruWebis sinjvisaTvis. 

garda tmp-isa arsebobs muxruWebis sinjvis punqti (msp). igi ganlagdeba 

lokomotivis da salokomotivo brigadis Secvlis sadgurze, gaxangrZlivebuli 

daRmarTis win da daniSnulia muxruWebis sinjvisaTvis. 

vagonebis sakontrolo-teqnikuri momsaxurebis punqti (stmp) organizdeba 

muxruWebis teqnikuri uwesivrobebis (gaumarTaobebis) mosamzadeblad da 

aRmosafxvrelad, romlebic safrTxes uqmnian moZraobis usafrTxoebas da 

muxruWebis sinjvas. es punqti ganlagdeba maxarisxebeli sadguris mimReb parkSi, 

saubno sadgurze, sadac warmoebs lokomotivis da salokomotivo brigadis 

Secvla iseT sadgurebze, romelTa Semdegac aris gadasarbeni xangrZlivi 

daRmarTebiT. 

vagonebis mimdinare axsniTi SekeTebis meqanizirebuli punqti (maSmp) 
ganlagdeba maxarisxebel sadgurze an vagonebis masobrivi datvirTvis da 

gantvirTvis punqtSi. zogierT maxarisxebel da msxvil saubno sadgurze 

gamoyofen specializirebul gzebs, vagonebis gamsxvilebuli SekeTebis 

CatarebisaTvis. 

sakontrolo posti (sp) ganlagdeba Sualedur sadgurze, gamyof adgilebze, 

asaqcev punqtebze, gadasasvlelebze, romlebic ganlagebulia matarebelTa 

moZraobis intensiurad gauCerebel ubnebze. garda amisa sp-ebi SeiZleba aseve 

ganlagdes sadgurebze, romelTac aqvT tmp. sp-s matarebeli gaivlis dadgenili 

siCqariT. sp daniSnulia gamoavlinos matareblebSi iseTi vagonebi, romelTac 

aqvT gadaxurebuli buqsebi, nacocebi da sxva uwesivrobebi, romlebic xels 

uSlian moZraobis usafrTxoebas. vagonebis uwesivrobebis gamovlena sp-ze 
warmoebs gavlili matareblis daTvalierebis gziT vizualurad, agreTve 

avtomaturi mowyobilobebis saSualebiT (ПОНАБ, ДИСК). 
teqnikuri momsaxurebis gzebi saerTaSoriso gadamcem sadgurebze 

daniSnulni arian gamoiricxos sxvadasxva saxelmwifoTa kuTvnili,  rogorc 

datvirTul aseve cariel mdgomareobaSi myofi gaumarTavi da dazianebuli 

vagonebis gadacema, 

vagonebis teqnikuri gadacemis punqti ganlagdeba sadgurze, romlic 

uerTdeba samrewvelo da samSeneblo dawesebulebebs, samdinaro da sazRvao 

portebis misasvlel gzebs. es punqti SeiZleba ganlagdes, aseve, uSualod am 

dawesebulebebis sawarmoo ubnebze. maTi daniSnulebaa vagonebis Senaxvis 
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kontroli, gaumarTaobaTa gamovlineba da, agreTve, vagonis dazianebaze 

pasuxismgebeli organizaciisadmi an kerZo pirisadmi pretenziis wardgena. 

vagonsaremonto saostato emsaxureba wyvilTvlebis SekeTebas, xolo 

sakonteinero depo da saostatoebi ki awarmoeben konteinerebis gegmiur, mimdinare 
da kapitalur SekeTebas.  

gadasanacvlebeli punqti daniSnulia 1520 mm. siganis liandagze moZravi 

vagonebis Zarebis gadasanacvleblad 1435 mm. siganis liandagze samoZraod. aq 

warmoebs urikebis (savali nawilebis) Secvla. vagonebi aiwevian domkratebze, 

Semdeg gamogordebian erTi signis urikebi da Seugordebian meore signis urikebi. 

urikebis Cavardnis Tavidan acilebis mizniT gadasanacvlebel gzebze ganlagdeba 

kontrarelsebi. es punqtebi ganlagdebian sasazRvro sadgurebze. samgzavro 

vagonebis gadasanacvlebel punqtebSi operacia sruldeba mgzavrebis 

gadmosxdomis gareSe. 

refriJeratoruli vagonebis ekipirebisa da teqnikuri momsaxurebis punqti 
emsaxureba am tipis vagonebis gamarTvas (Sevsebas) sawvaviT, zeTiT, wyliT da 

samacivro agentiT, aseve sxva masalebiT uzrunvelyofa. teqnikuri momsaxurebis 

punqti awarmoebs periodul profilaqtikur daTvalierebas, aparaturis 

regulirebas da refriJeratoruli vagonebis remonts. 

SemkeTebel-saekipirebo depos daniSnulebaa samgzavro vagonebis SekeTeba da 

ekipireba maTi reisisaTvis mosamzadeblad (momarageba wyliT, sawvaviT, saZile 

saSualebebiT, produqtebiT, garegani da Sida dasufTavebiT, garecxviT da 

sanitaruli dasufavebiT). aseTi depo ganlagdeba samgzavro teqnikur sadgurze, 

samgzavro Semadgenlobebis formirebis punqtSi da samgzavro vagonebis didi 

odenobiT miweris punqtze.  

vagonebis gamsxvilebuli moculobis SekeTebis samuSaoTa Sesasrulebeli 
specializirebuli gzebi – ganlagdeba maxarisxebel da msxvil saubno 

sadgurebze. maTi daniSnulebaa iseTi samuSaoebis warmoeba, rogoric aris 

zambarebis an friqciuli solebis, avtogadabmulobis, triangelebis, samuxruWe 

bunikebis, samuxruWe cilindrebis, avtoregulatorebis, haermanawileblebis, 

gadasabmeli milebis Secvla da buqsebis kontroli. 

avtonomiuri refriJeratoruli vagonebis teqnikuri momsaxurebis 
specializirebuli punqti (tmp arv) emsaxureba teqnikuri mdgomareobis kontrols 

da energetikuli da samacivro mowyobilobebis gaumarTaobaTa aRmofxvras, arv-s 
momaragebas sawvaviT, zeTiT da samacivro agentiT. isini ganlagdebian 

malefuWebadi tvirTebis masobrivi CatvirTvisa da gantvirTvis sadgurebze, aseve 

zogierT maxarisxebel da msxvil saubno sadgurebze, romlebic ganlagebulia 

arv-ebis svlis gzebze. 

samgzavro teqnikuri sadguris (sts) daniSnulebaa kompleqsurad moamzados 

samgzavro vagonebi reisisaTvis. maTze warmoebs samgzavro vagonebis daTvaliereba 

da teqnikuri momsaxureba, maTi ekipireba da sanitaruli damuSaveba. samuSaoebis 

moculobis mixedviT sts arsebobs msxvili, saSualo da mcire. 

gamcilebelTa rezervi da mgzavrebis momsaxurebis ofisi emsaxureba 

vagonebis uzrunvelyofas aucilebeli inventariT, mosaxsneli inventariT da 

sagnebiT, organizebas ukeTeben da gegmaven gamcilebelTa muSaobas, samatareblo 

eleqtromeqanikosebis da matareblis ufrosebis. 

 

sakontrolo kiTxvebi: 
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1. ras warmoadgens vagonSemkeTebeli qarxana?  

2. ras warmoadgens savagono depo? 

3. ras emsaxureba satvirTo vagonebis gadazidvebisaTvis mosamzadebeli punqti? 

4. ras emsaxureba vagonebis teqnikuri momsaxurebis punqti? 

5. ras emsaxureba vagonebis sakontrolo-teqnikuri momsaxurebis punqti? 

6. ras emsaxureba vagonebis mimdinare-axsniTi SekeTebis punqti? 

7. ras emsaxureba sakontrolo punqti? 

8. ras emsaxureba vagonebis teqnikuri momsaxurebis gzebi? 

9. ras emsaxureba vagonsaremonto saostato? 

10. ras emsaxureba gadasanacvlebeli punqti? 

11. ras emsaxureba refriJeratoruli vagonebis ekipirebisa da teqnikuri momsaxurebis 

punqti? 

12. ra daniSnuleba aqvs samgzavro vagonebis SemkeTebel-saekipirebo depos? 

13. sad ganlagdeba vagonebis gamsxvilebuli moculobis SekeTebis samuSaoTa 

Sesasrulebeli gzebi da ra samuSaoebi sruldeba iq? 

14. ras emsaxureba avtonomiuri refriJeratoruli vagonebis teqnikuri momsaxurebis 

specializirebuli punqti? 

15. ra daniSnuleba aqvs samgzavro-teqnikur sadgurs? 

16. ras emsaxureba gamcilebelTa rezervi da mgzavrebis momsaxurebis ofisi? 

 

3. salokomotivo meurneoba 

1. saerTo monacemebi 

gadazidviTi procesis uzrunvelyofisaTvis sarkinigzo transports 

esaWiroeba wevis saSualeba (lokomotivi) da teqnikuri mowyobilobebi, romlebic 

uzrunvelyofen maT muSaobas. mTel am kompleqss ewodeba salokomotivo 

meurneoba.  

salokomotivo meurneobis teqnikur saSualebebs da nagebobebs 

miekuTvnebian Tbomavali, eleqtromavali, dizelmatarebeli, eleqtromatarebeli, 

saekipirebo mowyobilobani, sawvavis, qviSis da zeTis sawyobebi, ZiriTadi 

salokomotivo depo, lokomotivis mobrunebis punqti da brigadis Secvlis punqti, 

lokomotivis calkeuli kvanZebis saremonto specializirebuli saostato, 

lokomotivis teqnikuri momsaxurebis punqti, Carxebi, mowyobilobani da 

komunikaciebi. 

salokomotivo depo iTvleba salokomotivo meurneobis ZiriTad saxazo 

dawesebulebad. salokomotivo depo arsebobs saeleqtromavlo, saTbomavlo, 

motoriani vagonebis, satvirTo, samgzavro da Sereuli, aseve saeqspluatacio, 

saremonto da saeqspluatacio-saremonto. isini moewyobian saubno, maxarisxebel 

da samgzavro sadgurebze. 

saeqspluatacio depo iyofa ZiriTad da mosabrunebel depod. 

salokomotivo depos ewodeba ZiriTadi, Tu mas aqvs lokomotivebis miweris parki, 

satvirTo an samgzavro matareblebis momsaxurebisaTvis, sawarmoo Senobebi, 

saostatoebi da teqnikuri saWiroebani mimdinare saremonto samuSaoebis, teqnikuri 

momsaxurebis da ekipirebis Sesasruleblad. 

mosabrunebel depos (lokomotivebis mobrunebis punqti) ar aqvs 

lokomotivebis miweris parki da daniSnulia ekipirebisaTvis, teqnikuri 
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momsaxurebisaTvis, lokomotivis matareblisTvis gadacemisaTvis da, aseve, 

salokomotivo brigadebis Secvlisa da dasvenebisaTvis. 

saremonto depos aseve ar aqvs lokomotivebis miweris parki da 

daniSnulia sxvadasxva saxis saremonto samuSaoebis warmoebisaTvis. 

ekipirebis punqti ganlagdeba depos teritoriaze. xandaxan ekipirebis 

mowyobilobebs ganalageben uSualod miReba-gagzavnis gzebze operaciebis 

Casatareblad matareblidan lokomotivis auxsnelad. 

lokomotivebis teqnikuri momsaxurebis punqti ganlagdeba ZiriTad an 

mosabrunebel depoSi (lokomotivis mobrunebis punqtSi), aseve ekipirebis punqtSi. 

rkinigzis teqnikuri eqspluataciis wesebis Tanaxmad, salokomotivo depos, 

lokomotivebis teqnikuri momsaxurebis punqtis, saostatoebis, saekipirebo 

mowyobilobebis da salokomotivo meurneobis sxva aRWurvilobebis da 

mowyobilobebis ganlagebam da teqnikurma aRWurvam, unda urunvelyon matareblis 

moZraobis dadgenili zomebi, lokomotivebis da materialuri resursebis 

efeqturi gamoyeneba, maRalxarisxiani remonti da teqnikuri momsaxureba, Sromis 

usafrTxo pirobebi. 

yvela lokomotivi, romelic miwerilia gzaze (depoze) da iricxeba mis 

balansze, qmnis e.w. inventarul parks, romelic iyofa saeqspluatacio da 

arasaeqspluatacio parkebad. saeqspluatacio parkis SemadgenlobaSi Sedian 

lokomotivebi, romlebic imyofebian muSaobaSi, ekipirebis da teqnikuri 

momsaxurebis procesSi, lokomotivebis miRebisa da Cabarebis droebis dadgenili 

normebis ganmavlobaSi, aseve lokomotivebi, romlebic imyofebian samuSaos 

molodinSi. arasaeqspluatacio parks miekuTvnebian lokomotivebi, romlebic 

imyofebian remontSi da gzis mmarTvelobis rezervSi, civ mdgomarebaSi 

gadasagzavnad da sxv. 

 

sakontrolo kiTxvebi: 

 
1. rkinigzis ra erTeulia salokomotivo depo da ra tipis arseboben isini?  

2. ras warmoadgens ZiriTadi depo? 

3. ras warmoadgens mosabrunebeli depo? 

4. ras warmoadgens saremonto depo? 

5. sad ganlagdeba lokomotivis ekipirebis punqti? 

6. sad ganlagdeba lokomotivis teqnikuri momsaxurebis punqti? 

7. romeli lokomotivebi Sedian saeqspluatacio parkis SemadgenlobaSi? 

8. romeli lokomotivebi miekuTvneba arasaeqspluatacio parks? 

 

 

2. lokomotivebis momsaxureba da maTi 
muSaobis organizacia 

 

eleqtromavals da Tbomavals emsaxurebian salokomotivo brigadebi, 

romlis SemadgenlobaSic Sedian memanqane da misi TanaSemwe. motoriani vagonebis 

mqone matareblebs, samatareblo da samanevro eleqtromavlebs, Tbomavlebs 

SeiZleba emsaxurebodes erTi memanqane avtomaturi gamaCerebeli mowyobilobis 

arsebobis SemTxvevaSi, romelic amoqmeddeba im SemTxvevaSi, Tu memanqane uecrad 

dakargavs matareblis marTvis unars. eleqtruli da Tburi wevis dros erTi 
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salokomotivo brigada SeiZleba moemsaxuros ramdenime lokomotivs an mudmivad 

SeerTebul seqcias, romelic imarTeba erTi kabinidan. 

samatareblo lokomotivebis momsaxurebis ZiriTad meTodad iTvleba 

salokomotivo brigadebis cvlebi matareblis svlisas, romlis drosac brigadebi 

ar arian mimagrebulni gansazRvrul lokomotivebze. mxolod damxmare saxis 

moZraobisas svlis dros (samanevro muSaoba, SemadgenlobaTa gadagzavna erTi 

sadguridan meoreze da sxv.) miemagreba ori-oTxi brigada. brigadebis Scvla 

svlisas saSualebas iZleva mniSvnelovnad Semcirdes lokomotivebis 

aramwarmoebluri mocdenebi, dagrZeldes maTi mimoqcevis ubnebi da, amasTan 

erTad, gaumjobesdes Sromis pirobebi da salokomotivo brigadebis dasveneba. 

samatareblo lokomotivebis brigadebis uwyveti muSaobis xangrZlivoba Seadgens 

 sT-s da mxolod ukidures SemTxvevaSi daiSveba am normis gazrda 12 sT-mde. 

Tu uwyveti muSaobis xangrZlivoba orive boloSi aWarbebs dadgenil normas, 

brigadas eZleva dasvenebis saSualeba mobrunebis punqtebSi, xangrZlivobiT 

aranakleb mosalodneli samuSaos drois naxevrisa. 

matarebelTa momsaxureba lokomotivebiT mimdinareobs gansazRvruli 

sistemis mixedviT, rac damokidebulia ZiriTadi depos formirebis sadguris 

ganlagebaze, tvirTnakadebis xasiaTze da a.S. rodesac ZiriTadi depo 

ganlagebulia sasazRvro sadgurze A mimoqcevis ubanze (nax. 2.a), lokomotivebi, 

romlebic miwerilni arian ZiriTad depoze moqmedeben saubno sadgurebamde Б da 

B, romlebic iTvlebian mobrunebis punqtebad. A sadgurze lokomotivi brundeba 

uku mimarTulebis matarebelTan erTad. aq is aixsneba Semadgenlobidan da 

miemarTeba dpoSi ekipirebisaTvis, teqnikuri momsaxurebisaTvis da salokomotivo 

brigadis SecvlisaTvis, ris Semdegac sadgurze gadaecema Semdeg Semadgenlobas. 

matarebelTa momsaxurebis meTods aseTi sqemis mixedviT ewodeba mxruli svla 
(lokomotivis gadaadgileba sruldeba ubnis romelime mxarze). mis ZiriTad 

naklovanebad iTvleba lokomotivebis xSiri axsnebi matareblebidan, drois 

danakargebi depos teritoriaze Sesvlis gamo, lokomotivebis SedarebiT didi 

xnis ganmavlobaSi yofna sadguris yelebSi da mis gzebze. 

 
nax. 2. matarebelTa lokomotivebiT momsaxurebis sqemebi maTi mxruli (a) da 

wriuli (b) svlisas: 
А – ZiriTadi depo, Б, В – mosabrunebeli depo, ubnebi А  da  Б, wevis mxrebi А da  

В. 
 

imisaTvis, rom Semcirdes lokomotivebis mocdenebi, ZiriTadi depos 

sadgurebze gamoyeneba lokomotivebis wriuli svlebi (nax. 2.b). am SeTxvevaSi 

lokomotivebi ar aixsnebian Semadgenlobebidan ZiriTadi depos sadguris 

gavlisas, brigadebi icvlebian stacionalur gzebze, xolo lokomotivebis 

teqnikuri momsaxureba da ekipireba warmoebs mobrunebis punqtebSi. ZiriTad 

depoSi lokomotivi gadis mobrunebis punqtebSi teqnikuri momsaxurebisa an 

mimdinare remontisaTvis. Tumca momsaxurebis aseTi meTodisTvisac lokomotivi 

moZraobs wreze, romelic moicavs mxolod or wevis mxars da misi gamoyenebis 

rezervebi mTlianad ver realizdeba. matarebelTa lokomotivebiT momsaxurebis 
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wriuli meTodis saxesxvaobad iTvleba maryuJiseburi meTodi, romlis 

gamoyenebiTac lokomotivi sruli brunis ganmavlobaSi erTxel Sedis ZiriTad 

depoSi ekipirebisa da teqnikuri momsaxurebisaTvis. 

 Tburi da gansakuTrebiT ki eleqtruli wevis urTierTSexamebis 

safuZvelze, Sesacvleli brigadebis muSaobiT, SesaZlebelia gamoyenebul iqnes 

lokomotivebiT matareblebis momsaxurebis yvelaze efeqturi sqemebi – 

lokomotivebis moZraoba dagrZelebul mxrebze (nax. 3). am SemTxvevaSi 

lokomotivebi, romlebic ar arian matareblidan axsnilni, moZraoben did wreze, 

romelic moicavs brigadebis muSaobis ramdenime ubans “Tavisi” da “sxvisi” gzebis. 
А  – sadgurze ganlagebulia ZiriTadi salokomotivo depo, Б  da В 

sadgurebze – mobrunebis punqtebi, xolo Г da Д – salokomotivo brigadebis 

Secvlis punqtebi. lokomotivebis ekipirebas da teqnikur momsaxurebas gadian 

matareblidan lokomotivebis axsnis gareSe Б da В sadgurebze, xolo 

aucileblobis SemTxvevaSi brigadebis Secvlis sadgurebzec. ganStoebuli 

sarkinigzo qselis raionebSi, lokomotivebis gamoyenebis gaumjobesebis mizniT, 

maTi mimoqcevis ramdenime mezobel ubans gaaerTianeben mimoqcevis zonaSi (nax. 4). 

am dros lokomotivebi, romlebic miwerilia sxvadasxva ZiriTad depoze da Sedian 

mimoqcevis zonaSi, muSaoben erTiani gegmiT. 

 

 
nax. 3. matarebelTa momsaxurebis sqema wriuli svlis dros lokomotivebis 

dagrZelebul mxrebze mimoqcevisas:  

А – ZiriTadi depo; БВ – mobrunebis punqtebi; ГД – salokomotivo brigadebis Secvlis 
adgili. 

 

         
nax. 4. lokomotivebis mimoqcevis zonebi. 

gansakuTrebuli mniSvneloba SeiZina lokomotivebis eqspluataciam 

mimoqcevis dagrZelebul ubnebze brigadebis SecvliT. am ubnebis sigrZe dgindeba 

lokomotivebis muSaobis normatiuli xangrZlivobidan gamomdinare teqnikur 

momsaxurebaTa Soris da wevis saxeobaze damokidebulebiT, matarebelTa 

formirebis sadgurebis adgilmdebareobaze, ZiriTadi depos, sxvadasxva saxis 

wevis Sepirapirebis punqtebis da sxva faqtorebis arsebobis gaTvaliswinebiT. 

lokomotivebis muSaoba mimdinareobs maTi brunvis grafikis mixedviT, 

romelic Sedgenilia matarebelTa moZraobis grafikis safuZvelze, salokomotivo 

brigadebis Sromis pirobebis, dasvenebis da teqnikuri momsaxurebis dadgenili 
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rigiTobis gaTvaliswinebiT. mniSvnelovania, rom Sepirapirebis punqtebis 

Semcireba, saSualebas iZleva gaizardos lokomotivebis mimoqcevis punqtebis da 

salokomotivo brigadebis raodenoba. 
 

sakontrolo kiTxvebi: 
 

1. vin emsaxureba eleqtromavlebs da Tbomavlebs da rogoria maTi Semadgenloba?  

2. eleqtruli da Tburi wevis dros SesaZlebelia Tu ara erTi salokomotivo brigada 

emsaxurebodes ramdenime lokomotivs an mudmivad SeerTebul seqcias, romelic 

imarTeba erTi kabinidan? 

3. ra iTvleba samatareblo lokomotivebis momsaxurebis ZiriTad meTodad? 

4. ras udris samatareblo lokomotivebis brigadebis uwyveti muSaobis xangrZlivoba 

saaTebSi da ukidures SemTxvevaSi ras ar unda aWarbebdes igi? 

5. ras amcirebs lokomotivebis wriuli svla? 

6. ras niSnavs lokomotivebis moZraoba dagrZelebul mxrebze? 

7. rogoria lokomotivebis mimoqcevis zonebi? 

 

3. lokomotivebis ekipireba, teqnikuri 
momsaxureba da remonti 

 

eleqtromavlebis ekipireba mdgomareobs maTi qviSiT, sazeTi da gasawmendi 

masalebiT momaragebaSi, garedan garecxvaSi da gawmendaSi. Tbomavlebis 

ekipirebaSi, garda aRniSnulisa, Sedis maTi uzrunvelyofa dizelis sawvaviT da 

wyliT, dizelis Zravis gasaciveblad. am wyals Rebuloben qimiurad damuSavebuli 

orTqlis kondensatisagan.  

eleqtromavlis da Tbomavlis garbena ekipirebebs Soris izRudeba, qviSisa 

da dizelis sawvaviT. lokomotivebi ekipirebidan Sedian specialurad aRWurvil 

gzebze an daxurul saekipirebo SenobebSi. orive SemTxvevaSi saekipirebo 

mowyobilobebi da arxebi aRWurvilni arian lokomotivis savali nawilebis 

dasaTvaliereblad, xolo eleqtromavlisTvis moewyoba specialuri moedani 

denmimRebis dasaTvaliereblad, romelic ganlagdeba iseTnairad, rom 

SesaZlebeli iyos yvela Sesasrulebeli operaciebis SeTavseba droSi (qviSiT 

ekipirebis garda). (nax. 5)-ze warmodgenilia mowyobilobebi Tbomavlis ekipirebis 

Casatareblad teqnikur daTvalierebasTan SeTavsebiT. 
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nax. 5. Tbomavlebis ekipirebisaTvis gankuTvnili saekipirebo mowyobilobebis 
ganlagebis sqema gamTbar SenobebSi: 

Т,  П,  М,  В –  Sesabamisad sawvavis, qviSis, zeTis da wylis misawodebeli drekadi 
Slangebi. 

 
dizelis sawvavi inaxeba sawyobebSi SeduRebul metalur rezervuarebSi, 

tevadobiT 5000 m3. sacavidan tumboTi igi gadaecema gamanawilebel svetebs, xolo 

maTgan rezinuli SlangiT _ Tbomavlis sawvavis avzebSi. 

lokomotivis qviSiT mosamarageblad arsebobs - sveli qviSis Sesanaxi 

sawyobi, qviSis saSrobi, mSrali qviSis Sesanaxi sawyobi, sarigebeli bunkeri, 

kompresorebi da ventilatorebi qvabis misawodeblad qviSis saSrobidan mSrali 

qviSis sawyobze da sarigebel bunkerze, saidanac mSrali qviSa TviTCamodinebiT 

moxvdeba lokomotivis qviSasayarSi. 

sazeTi masalebi inaxeba miwiszeda an miwisqveSa rezervuarebSi, romlebic 

ivsebian mimRebi Webidan TviTCamodinebiT. sazeTi masalebi miewodeba sacavidan 

lokomotivze tumboTi, specialuri zeTgasamarTi svetebidan. 

lokomotivis gamarTul mdgomareobaSi SesanarCuneblad muSavdeba 

teqnikuri momsaxurebisa da mimdinare remontis sistema, lokomotivis garkveuli 

raodenobis garbenisa an muSaobis drois gasvlis Semdeg.  

lokomotivis remontSi erT-erT miRebul meTodad damkvidrebulia 

remontis agregatuli meTodi, romlis drosac lokomotivis ZiriTadi kvanZebi da 

agregatebi Seicvlebian depos mosamzadebel saamqroSi winaswar momzadebuli 

igive mowyobilobebiT. 

eleqtromavlis, Tbomavlis da Zraviani moZravi SemadgenlobisaTvis 

dadgenilia gegmiur-gamafrTxilebeli teqnikuri momsaxurebis ramdenime saxe (tm-1, 
tm-2, tm-3, tm-4 da tm-5), mimdinare SekeTebisaTvis (mS-1, mS-2, mS-3 da saSualo 

moculobis teqnikuri SekeTeba - smtS) da kapitaluri SekeTeba (kS-1, kS-2 da 

kapitaluri SekeTeba samsaxuris vadis gagrZelebiT kSg). 
 tm-1-is, tm-2-is da tm-3-is Catarebis mizania uzrunvelyofili iyos 

lokomotivis muSaobisunarianoba eqspluataciis procesSi. teqnikuri momsaxurebis 

am saxeebis dros daizeTebian xaxunis zedapirebi da moxdeba - savali nawilebis, 

samuxruWe mowyobilobebis, avtomaturi da salokomotivo signalebis 

mowyobilobebis, siCqarmzomis da wevis eleqtroZravebis, avtogadabmulobebis, 

eleqtromowyobilobis, radikavSiris, qviSis Sesanaxis da sxv. mowyobilobebis 

Semowmeba. teqnikuri momsaxureba tm-2-is dros gamoiyeneba diagnostikis 

xelsawyoebi. am dros Sesruldeba tm-is yvela moculobis samuSao da, aseve, 

damatebiT Semowmdeba eleqtruli aparatebis amoqmedebis Tanmimdevroba, 

saakumulatoro batareebis mdgomareoba, dizel-generatorebis muSaoba, 

wyvilTvlebis buqsebis mdgomareoba, resoruli Camokidebebi, berketuli 

samuxruWe gadacema. eleqtruli manqanebi ganiavdebian SekumSuli haeriT.   

tm-3 warmoebs lokomotivis miweris depoSi 210-240 aTasi kilometris 

garbenis Semdeg lokomotivis tipze damokidebulebiT. tm-3-is dros Sesruldeba 

tm-2-is moculobis yvela samuSao da, aseve, damatebiT Semowmdeba dizelis 

brunvis sixSire Tbomavlebze, macivrebis seqciebis hermetuloba da Catardeba 

maTi ganiaveba haeriT. moixsneba dizelis mfrqvevanebi da gamoicdeba stendze. 

daTvalierdeba dguSebi, gaiwmindeba dizelis cilindruli milisebis fanjrebi 

minamwvrisagan, gairecxeba an Seicvleba filtrebi, gaizomeba Zalovani da 

damxmare eleqtruli wredebis izolaciebis winaaRmdegobebi. Semowmdeba motor-

RerZuli sakisrebis da wevis Zravebis Camokidebebis damagreba. Semowmdeba 
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denmimRebebis mdgomareoba da maxasiaTeblebi, daTvalierdeba maRalZabviani 

wredebis da marTvis wredis damcvelebi da kontaqtorebi, aseve, Catardeba sxva 

samuSaoebi. 

teqnikuri momsaxureba tm-4 daniSnulia calkeuli wyvilTvlebis artaxebis 

Sesamowmeblad, cveTis sididis da Tvlebis qimebis optimaluri zomebis 

SenarCunebis mizniT, lokomotivis an Zraviani vagonis qveSidan maTi gamogorebis 

gareSe, xolo tm-5 Sesruleba lokomotivebis saTadarigod mosamzadeblad 

(konservaciisaTvis xangrZlivad Sesanaxad) da maTi Tadarigidan amoRebis Semdeg.  

teqnikur momsaxurebas (tm-1) atarebs salokomotivo brigada lokomotivis 

eqspluataciaSi miRebisa da Cabarebis dros.  

teqnikur momsaxurebas (tm-2) asrulebs zeinklebis brigada specialurad 

mowyobil punqtebSi da, rogorc wesi, erwymis lokomotivis ekipirebas. tm-3, tm-4, 
tm-5 da mimdinare SekeTeba sruldeba ZiriTadad salokomotivo depoSi 

kompleqsuri brigadebis mier, salokomotivo brigadis monawileobiT. 

tm-2-is periodulebas (48 saaTidan ramdenime dRe-Ramemde) adgens rkinigzis 

ufrosi, lokomotivis garbenis miuxedavad. tm-2-is xangrZlivoba (sT), samgzavro 

lokomotivebisa da Zraviani vagonebis mqone moZravi SemadgenlobebisaTvis tolia 

20 sT; satvirTo TbomavlebisaTvis ТЭ3,  2ТЭ10,  2ТЭ116  da 2ТЭ121 – 1,2 sT; 

samseqciani lokomotivebisaTvis – 1,5 sT; danarCeni seriis satvirTo da samanevro 

lokomotivebisaTvis – 1,0 sT.  

tm-4-is xangrZlivobas adgens rkinigzis ufrosi konkretuli pirobebis 

gaTvaliswinebiT Semdegi angariSidan 2,10,1  sT wyvilTvlebis SemoCarxvaze. 

gansxvavebiT teqnikuri momsaxurebisa, romlis drosac kvanZebi Cveulebrivad ar 

iSlebian, mimdinare SekeTebis dros kvanZebis daTvalierebas Tan axlavs maTi 

daSlac. 

mimdinare SekeTebebi mS-1, mS-2 da mS-3 lokomotivs Cautardeba depoSi.  

mS-1 moicavs yvela samuSaos, rac gaTvaliswinebulia tm-3-iT. garda amisa 
daTvalierdeba wevis eleqtromomaragebis kbilanuri gadacemebi, Semowmdeba 

motor-RerZuli sakisrebis RreCoebi. Sesruldeba avtomuxruWebis revizia. 

moixsneba, gaiwmindeba da Semowmdeba Tbomavlebis turbokompresorebi. moimarTeba 

Zabvis regulatorebi, ukumoqmedebis releebi. moixsneba, gaiwmendeba da SekeTdeba 

rkalCamqrobi kamerebi, kontaqtorebi da swrafmoqmedi amomrTvelebi. Semowmdeba 

kompresorebis mwarmoebluroba. saqviSeebis muSaoba, guldasmiT Semowmdeba 

savali nawilebi.  

mS-2 iTvaliswinebs mS-1-is mTlian moculobas. garda amisa, aucilebelobis 

SemTxvevaSi xdeba wyvilTvlebis SemoCarxva maTi lokomotivis qveSidan 

gamogorebis gareSe, sruldeba eleqtromavlis gancalkeveba da SeerTebis revizia. 

xdeba Zaris aweva saquslis kvanZis reviziis mizniT. Semowmdeba avtogadabmulobis 

funqcionaluri aparatebi. mS-2-is Semdeg Tbomavlebi eqvemdebarebian srul 

reostatul gamocdas.  

mS-3-is dros Sesruldeba mS-2-is moculobis yvela samuSao da eleqtruli 

manqanebis sakisrebis revizia, gragnilebis gaJRenTva, koleqtorebis gaCarxva da 
dabilikeba. urikebi gamogordebian, daiSlebian da SekeTdebian. Catardeba 

wyvilTvlebis Semowmeba da artaxebis SemoCarxva, moixsnebian akumulatorebi da 

SekeTdebian. 

kapitaluri SekeTeba (kS-1) Sesruldeba imisaTvis, rom aRdges lokomotivis 

saeqspluatacio maxasiaTeblebi, moxdes gacveTili agregatebis, kvanZebis da 
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detalebis Secvla an aRdgena. kerZod, kS-1-is dros lokomotividan moixsneba 

wevis Zravebi, damxmare manqanebi da generatorebi. am dros sxdeba gacveTili 

detalebis remonti an maTi Secvla. eleqtruli manqanebis gragnilebi 

gaiJRinTebian. wyvilTvali eqvamdebareba srul daTvalierebas, aucileblobis 

SemTxvevaSi Tvlebis artaxebi Seicvlebian. aseve xdeba saakumulatoro batareebis 

Secvla, lokomotivis SeRebva, Signidan da garedan. kS-2-is dros Catardeba 

lokomotivis sruli gajansaReba agregatebis kvanZebis da detalebis SecvliT an 

aRdgeniT da aucilebeli modernizaciiT. lokomotivis kapitaluri SekeTeba 

Sesruldeba lokomotivsaremonto qarxnebSi. 

lokomotivis gamarTul mdgomareobaSi SesanarCuneblad, misi 

momsaxurebisa da remontisaTvis ZiriTad depoSi ganlagdeba saremonto saaqroebi, 

saostatoebi, sxvadasxva saxis sawyobebi, administraciul-sameurneo Senobebi, 

aucilebeli saliandago ganviTarebiT da mosabrunebeli mowyobilobebiT. 

saremonto saamqroebSi mowyobilia specialuri sadgarebi ormoebiT, lokomotivis 

dasaTvaliareblad da SesakeTeblad. saostatoebi sxvadasxva detalebis 

SesakeTeblad da dasamzadeblad, mowyobilobebis da instrumentebis ganyofileba 

ekvris saamqroebs imisaTvis, rom gamartivdes detalebisa da kvanZebis 

transportireba. eleqtromavlis da Tbomavlis saremonto depoSi (nax. 6).  

gamoyofilia saamqroebi lokomotivis mimdinare SekeTebisa da teqnikuri 

momsaxurebis Casatareblad. 

saostatoebSi organizdeba specializirebuli adgili lokomotivebis 

sxvadasxva kvanZebis detalebis da mowyobilobebis SesakeTeblad.  

gansakuTrebiT efeqturia, warmoebis kompleqsuri meqanizaciis 

TvalsazrisiT, lokomotivis remontSi gamoyenebul iqnes samrewvelo robotebi 

teqnologiuri operaciebis Sesasruleblad. magaliTad – eleqtromomaragebis, 

barbaca-dguSebis jgufebis, akumulatorebis, Tval-motoriani blokebis, 

gorgolaWiani sakisrebis mqone buqsebis da sxv.  

imisaTvis, rom Sefasdes samuSaos moculoba da lokomotivis gamoyenebis 

xarisxianoba, salokomotivo meurneobis da misi saxazo dawesebulebebis 

saeqspluatacio muSaoba, amave dros gaviTvaliswinoT aucilebeli xarjebi 

gadazidvebze, gamoiyeneba raodenobrivi da xarisxobrivi maCveneblebis sistema.  

lokomotivis muSaobis raodenobriv maCveneblebs miekuTvnebian: garbena, 

lokomotiv-kilometrebSi; muSaobis dro, lokomotiv-saaTebSi; gadazidvis 

moculoba, tona-kilometrebSi; remontis programa; momuSaveTa raodenoba; 

moTxovna sawvavze da eleqtroenergiaze. 

xarisxobrivi maCveneblebi axasiaTeben lokomotivis gamoyenebis xarisxs. 

maT miekuTvnebian: matareblis saangariSo, saSualo unificirebuli da kritikuli 

masebi; teqnikuri, svliTi da samarSruto siCqareebi; saSualo sadReRamiso 

garbena; sruli da saeqspluatacio garbeni; lokomotivis gamoyenebis koeficienti. 

lokomotivis muSaobis xarisxobrivi maCveneblebis gaumjobesebas mivyavarT 

gadazidvis TviTRirebulebis Semcirebisaken, Sromis nayofierebis amaRlebisaken, 

moZrav Semadgenlobaze moTxovnaTa Semcirebisaken, momuSaveTa raodenobis 

Semcirebisaken. 
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nax. 6. saTbomavlo depos sqema saekipirebo SenobiT: 

I, II-ZiriTadi gzebi; 1-saxanZro da aRmdgeni matareblebis gasaCerebeli gzebi; 2-TadarigSi 
myofi lokomotivebis gasaCerebeli gzebi; 3-samuSaod mzadyofnaSi myofi lokomotivebis 
gasaCerebeli gzebi; 4-administraciul-sayofacxovrebo korpusi; 5-depos saostatoebi;  
6,7-mS-1, mS-2, tm-3, tm-4, tm-5-is Casatarebeli sadgomebi; 8-tm-2-is da ekipirebis Casatarebeli 
sadgomebi; 9-Tbomavlebis reostatuli gamocdis punqti; 10-saqvabeSi qvanaxSiris gadasacemi 
galerea; 11-saqvabe; 12-qvanaxSiris gadmosatvirTi amaRlebuli gza; 13-qvanaxSiris sawyobebi; 
14-Camosasxmeli estakada; 15-dizelis sawvavis satumbi; 16-rkina-betonis wylis 
rezervuarebi; 17-dizelis sawvavis rezervuarebi; 18-sveli qviSis sawyobi; 19-qviSis saSrobi; 
20-mSrali qviSis sawyobi; 21-zeTis sawyobi; 22-gasarecxi moedani; 23-lokomotivis Siga 
dasufTavebisa da ganiavebis moedani. 

 

sakontrolo kiTxvebi: 
 

1. raSi mdgomareobs lokomotivis ekipireba?  

2. riT izRudeba eleqtromavlis da Tbomavlis garbena ekipirebebs Soris? 

3. ras iTvaliswinebs lokomotivis SekeTebis agregatuli meTodi? 

4. gegmiur-gamfrTxilebeli sistemis romeli saxeebia gaTvaliswinebuli 

eleqtromavlisaTvis, TbomavlisaTvis da Zrava-vagoniani moZravi SemadgenlobisaTvis da 

ra aris maTi mizani? 

5. vin axorcielebs lokomotivis teqnikur momsaxureba-1-s (tm-1)? 

6. vin axorcielebs lokomotivis teqnikur momsaxureba-2-s (tm-2)? 

7. vin axorcielebs lokomotivis teqnikur momsaxureba-3-s, 4-s da 5-s (tm-3, tm-4, tm-5.)? 

8. rogoria lokomotivis tm-2-s xangrZlivoba da vin adgens mas? 

9. rogoria lokomotivis tm-4-s xangrZlivoba da vin adgens mas? 

10. sad utardeba lokomotivs mimdinare SekeTeba (mS-1, mS-2 da  KKmS-3)? 

11. sad sruldeba lokomotivis kapitaluri SekeTeba-1 (kS-1)? 

12. ra miekuTvneba lokomotivis muSaobis raodenobriv maCveneblebs?  

13. ra miekuTvneba lokomotivis muSaobis xarisxobriv maCveneblebs da ra moxdeba misi 

gaumjobesebiT? 
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