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vuZRvni mSoblebis – Tamar Zvelaiasa 

                        da aqvsenti dunduas xsovnas   

 
 
 
 
 

a  v  t  o  r  i  s  a  g  a  n 
 
sarkinigzo transporti warmoadgens rTul sistemas, 

romlis Semadgeneli calkeuli rgolebi (moZravi 
Semadgenloba, saliandago meurneoba da sadgurebi, xidebi 
da gvirabebi, avtomatikisa da telemeqanikis mowyobilobebi) 
TavianTi sirTulis gamo warmoqmnian erTmaneTTan mWidrod 
dakavSirebul fardobiT avtonomiur qvesistemebs.  

sarkinigzo avtomatikisa da telemeqanikis sistemebis 
formireba, romlebsac Tavdapirvelad ewodebodaT 
signalizaciis, kavSirgabmulobisa da blokirebis (scb-s) 
sistemebi, sarkinigzo transportis Seqmnis pirvelsave 
wlebSi daiwyo. Tavdapirvelad maTi daniSnuleba 
Semoifargleboda matareblebs Soris aucilebeli 
intervalebis dacvis funqciis SesrulebiT, rac 
ganapirobebda aRniSnuli sistemebis SefardebiT 
struqturul simartives. 

sarkinigzo transportis ganviTarebis kvalobaze 
gafarTovda sarkinigzo avtomatikisa da telemeqanikis 
sistemebis mier Sesasrulebeli Ffunqciebis are, ramac 
mniSvnelovnad gaarTula maTi struqtura da isini gadaaqcia 
mravali qvesistemebisagan Semdgar, rTuli ierarqiis mqone 
sistemebad. 

sarkinigzo avtomatikisa da telemeqanikis 
Tanamedrove sistemebiT, garda matarebelTa moZraobis 
intervaluri regulirebisa, sruldeba gadazidvebis 
organizaciisa da optimaluri marTvis mravali 
sapasuxismgeblo funqcia, ramac mTel rig SemTxvevebSi 
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sarkinigzo transportis zogad sistemaSi memanqanis 
funqciebis Sesrulebac gaxada SesaZlebeli. 

ganviTarebis dRevandel etapze Teoriuladac ki 
SeuZlebelia sarkinigzo transportis winaSe dayenebuli 
amocanebis gadawyveta sarkinigzo avtomatikisa da 
telemeqanikis sistemebis gamoyenebis gareSe. 

mocemuli saxelmZRvanelo gankuTvnilia moZraobis 
organizaciisa da marTvis specialobis sarkinigzo 
avtomatikisa da telemeqanikis mimarTulebis bakalavriatis 
studentebisaTvis da Sedgenilia saTanado silabusis 
Sesabamisad. igi SeiZleba sasargeblo iyos magistrantebisa 
da specialistebisaTvis, romelTa saqmianoba dakavSirebulia 
sarkinigzo avtomatikisa da telemeqanikis sistemebis 
damuSaveba, daproeqteba da eqspluataciasaTan.  

 saxelmZRvanelo Sedgeba sami nawilisagan. pirvel 
nawilSi ganxilulia zogadi cnobebi sarkinigzo 
avtomatikisa da telemeqanikis sistemebis Sesaxeb; 
detaluradaa ganxiluli aRniSnuli sistemebis erT-erTi 
sapasuxismgeblo elementebis – sarelso wredebisa da 
wertilovani saliandago gadamwodebis agebis, 
funqcionirebisa da eqspluataciis sakiTxebi. meore nawili 
daeTmoba avtomatikisa da telemeqanikis sasadguro, xolo 
mesame nawili – sagadasarbeno sistemebis agebis, 
funqcionirebisa da eqspluataciis sakiTxebis ganxilvas. 

saxelmZRvanelo warmoadgens aseTi tipis naSromis 
Seqmnis pirvel mcdelobas; aqedan gamomdinare, SesaZlebelia 
igi Tavisufali ar iyos calkeuli xarvezebisagan, 
risTvisac avtori  winaswr ixdis bodiSs. igi siamovnebiT 
miiRebs saxelmZRvanelos gaumjobesebisaken mimarTul yvela 
saqmian SeniSvnas da gaiTvaliswinebs maT aRniSnuli 
saxelmZRvanelos momdevno gamocemebSi. 

dasasruls SevniSnavT, rom CarCoSi moTavsebuli 
wvrili SriftiT awyobili  masala scildeba silabusis 
farglebs, magram misi gacnoba, Cveni azriT,  students 
daexmareba gaazrebulad aiTvisos  ZiriTadi masala da 
agreTve xels Seuwyobs misi Tvalsawieris gafarToebas. 
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           “... sakmarisia ukve cnobili azrebi sxvanairad  
                   davalagoT, rom sxva Txzuleba miviRoT.” 
                                  blez paskali 
 

                  T a v i   1.  
zogadi cnobebi sarkinigzo avtomatikisa  

da telemeqanikis sitemebis Sesaxeb 
 

1.1. sarkinigzo transportis warmoSoba da Caketil  

sistemad misi formireba 
 

rkinigza teqnikis xangrZlivi evoluciuri 
ganviTarebis produqtia. misi warmoSobis teqnikuri 
wanamZRvrebia Semdegi  sami elementi: sarelso gza, 
gadamzidi saSualeba da mamoZravebeli Zala. erTi mTliani 
sistemis saxiT maT kombinirebamde TiToeulma maTganma 
ganvlo ganviTarebis sakuTari gza. 

sarelso gzis winapari iyo xis wolaniani gza. igi 
daaxloebiT XV saukuneSi warmoiSva CexeTis, saqsoniisa da 
zogierTi sxva qveynis samTo mrewvelobaSi. SemdgomSi igi 
farTod gavrcelda inglisis SaxtebSi. pirveli xis 
wolaniani gza metad primitiulad iyo mowyobili. 
magaliTad, niukaslis raionSi arsebuli aseTi saliandago 
gza warmoqmnili iyo erTmaneTisagan 1524 mm-is daSorebiT 
miwaSi Cadgmuli sqeli xis Zelebis ori mwkrivisagan. 
daaxloebiT 1630 wels am ubnis qvanaxSiris maRaroebis 
mflobelebma, samTo inJinerma boumontim Semoitana 
Tanamedrove Spalebis winapari – ganivebi, romlebzedac xis 
Zelebs lursmnebiT aWedebdnen. Zveleburi inglisuri samTo-
sawarmoo terminologiiT Zelebisagan warmoqmnil wolanas 
ewodeboda “tram” (germanuli sityvisagan “tröme” anu Zeli). 
aqedan warmoiSva inglisuri sityva “tramway”, e.i. wolaniani 
anu sarelso gza, romelic qarTul enaSi Semovida rogorc 
“tramvai”. 

xis wolanian gzaze cocxali Zalis (cxenebis) 
gamoyenebiT gadaadgildeboda qvanaxSiriT datvirTuli 
sazidrebi, romlebic dRevandeli vagonebis winaprebia. 

xis relsebi male cvdeboda, amitom XVIII saukuneSi 
daiwyes foladis zedsakraviT maTi dafarva. aseTi 
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relsebiani liandagi pirvelad SemoRebuli iqna 1738 wels 
inglisis kamberlendis sagrafos maRaroebSi. 1767 wels 
kolbrukdelis  metalurgiuli qarxnebis TanamesakuTrem 
riCard reinoldsma daamuSava varclisebri tipis Tujis 
relsebi. 1776 wels Sefildis (iorkSiri) axlomdebare 
maRaroebSi momuSave inJinerma b.j. kerim Semoitana kuTxovani 
relsebi, romlebic farTod gavrceldnen. 1789 wels 
inJinerma uiliam jesopma SemogvTavaza sokoseburi 
profilis relsebi. SemdgomSi permanentulad gagrZelda 
relsis konstruqciis srulyofa manam, sanam man ar miiRo 
dRes yvelasaTvis nacnobi forma. 

sacxenosno sarelso gzebi farTod gavrcelda 
inglisSi, sadac 1811 wels aseTi gzebis saerTo sigrZem 
300km-s miaRwia. wevisaTvis cxenis Zalis gamoyeneba 
warmoadgenda sust rgols, romelic aferxebda mis Semdgom 
ganviTarebas. 

saerTod, cocxali Zalis raime sxva ZaliT Secvlis 
problemas didi istoria aqvs. jer kidev XVIII saukuneSi 
daiwyo fiqri aseT alternatiul Zalad orTqlis Zalis 
gamoyenebis Sesaxeb. bevri mecnieri da gamomgonebeli CaerTo 
orTqlis Zalis “moTvinierebisaken” mimarTul saqmianobaSi. 
maT Soris gansakuTrebul warmatebas miaRwia jeims uatma. 
man 1774 wels aago orTqlis danadgari, romlis efeqturoba 
mniSvnelovnad aRemateboda manamde arsebuli analoguri 
danadgarebis efeqturobas, xolo 1784 wels miiRo patenti 
axali orTqlis Zravaze. es ukanaskneli saukeTeso 
saeqspluatacio Tvisebebis gamo farTod gavrcelda 
evropasa da aziaSi. misi arseboba gaxda is aucilebli 
piroba, romelmac SesaZlebeli gaxada axali mamoZravebeli 
Zalis mqone satransporto saSualebis – orTqmavlis 
gamogoneba; am ukanasknelma ki saTave daudo rkinigzis, 
rogorc damoukidebeli satransporto saSualebis, Seqmnas. 

orTqmavlis Seqmis saqmeSi didi wvlili aqvT 
Setanili iseT SesaniSnav gamomgoneblebs da Tavgamodebul 
enTuziastebs rogorebic iyvnen: uiliam miordoki, riCard 
trevetiki, Zmebi Cepmenebi, uiliam hedli, jonaTan forsteri, 
timoTi hekuorti da sxvebi. maT mier dawyebuli saqme 
brwyinvaled daagvirgvina niukaslis axlomdebare qalaq 
uiliamsSi (inglisi) meSaxtis ojaxSi dabadebulma jorj 
stefensonma. 
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niukaslis samxreTiT arsebobda sagrafo deremis 

qvanaxSiriT mdidari raioni. aqedan da darlingtonis 
irgvliv ganlagebuli Saxtebidan qvanaxSiri gadahqondaT 
mdinare tisesTan ganlagebul qalaq stoqtonSi. 
mowaTmflobelma eduard pizma gadawyvita darlingtonsa da 
stoqtons Soris gaeyvana saerTo moxmarebis sarelso gza. 
mis mSeneblobas 1822 wlis 23 marts Caeyara safuZveli. jorj 
stefensoni dainiSna samSeneblo kompaniis inJinrad. 1823 
wlis 23 ivniss niuksalSi dafuZnda orTqmavlebis 
samSeneblo firma, romelsac saTaveSi Caudga jorj 
stefensonis vaJiSvili robert stefensoni da romelmac 
miiRo saxelwodeba “robert stefensoni da Co”. mama-Svil 
stefensonebTan erTad misi damfuZneblebi iyvnen eduard 
pizi, Tomas riCardsoni da maikl longruidui. firmam 
stoqton-darlingtonis momavali sarelso gzisaTvis aago 
orTqlmavali “Locomotion” (gadaadgileba, moZraoba). 
SemdgomSi saxelwodeba “lokomotivi” gardaiqmna liandagze 
TviTmoZravi saSualebebis aRmniSvnel terminad, romlebic 
energiis wyarod iyenebdnen ara marto orTqlis, aramed sxva 
Zalebsac, magaliTad eleqtrul Zalas. 

stoqton-darlingtonis gzis mSenebloba 
mimdinareobda 1823 wlidan 1825 wlamde. gzis saerTo sigrZe 
iyo 56.3km; aqedan mTavari xazis sigrZe iyo 43.5km, xolo 
gverdiTi ganStoebebis sigrZe - 12.8km. mSeneblobis saerTo 
Rirebuleba iyo 250 aTasi funti sterlingi. igi gaixsna 1825 
wlis 27 seqtembers. 

stoqton-darlingtonis rkinigzaze Tavdapirvelad ver 
gabatonda saorTqmavlo weva. orTqmavlebiani matareblebis 
garda masze kurirebda cxenebiT aRWurvilis matareblebic. 
ufro metic, im periodSi umciresobas warmoadgendnen 
mrewvelebis, mecnierebisa da inJinrebis is warmomadgenlebi, 
romlebic aRiarebdnen orTqmavlis gamoyenebis upiratesobas. 
umetesoba sacxenosno wevis gamoyenebas uWerda mxars, 
nawili ki uZravi tipis orTqlis manqanebis, e.w. sabagiro 
wevis gamoyenebis momxre iyo. 

ganxilul periodSi inglisSi swrafad izrdeboda 
samrewvelo warmoeba, rac tvirTbrunvis analogiuri zrdis 
mizezi gaxda. XIX saukunis 20-ian wlebSi yoveldRiurma 
tvirTbrunvam inglisis saporto qalaq liverpulsa da 
manCesters Soris 1220 tonas miaRwia, ris gamoc daisva 
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sakiTxi am qalaqebis sarelso gziT – liandagebiT 
dakavSirebis Sesaxeb. misi mSenebloba daiwyo 1825 wlidan. 
mSeneblobis dawyebamde erTi wliT adre liverpulSi 
Seiqmna specialuri komiteti, romelsac unda gadaewyvita 
sakiTxi wevis romel saxes miscemoda upiratesoba momaval 
rkinigzaze. komitetma am sakiTxis gadawyveta daavala im 
periodisaTvis cnobil inJinrebs rastriksa da uolkers. maT 
Seiswavles stoqton-darlingtonis da im dros arsebuli 
sxva sarkinigzo xazebis muSaoba da daaskvnes, rom 
liverpul-manCesteris rkinigzaze gamoyenebuli unda 
yofiliyo saorTqmavlo weva – orTqmavlebi. 

rkinigzaze mSeneblobis paralelurad mimdinareobda 
muSaoba misTvis konkurentunariani orTqmavlis Sesaqmnelad. 
Seiqmna ramodenime modeli. saukeTesos gamosavlenad qalaq 
rionhilSi specialurad daigo daaxloebiT 5.3km sigrZis 
liandagi da iq 1829 wlis 8 oqtombers gaimarTa Sejibri 
orTqmavlis arsebul modelebs Soris. SejibrebaSi 
monawileobdnen londonelebis tretuietisa da eriqsonis 
orTqlmavali saxelwodebiT “siaxle”, darlingtoneli 
timoTi hakvortis orTqlmavali – “ubadlo”, mama-Svil 
jorj da robert stefensonebis (niuksali) orTqlmavali 
“raketa” da edinburgeli berstalis orTqlmavali 
“daJinebuloba”. SejibrSi brwyinvale gamarjveba moipova 
stefensonebis orTqlmavalma. 

1830 wlis Semodgomaze gaixsna liverpul-manCesteris 
rkinigza, romlis mSenebloba dajda 739 aTasi funti 
sterlingi. igi iTvleba pirvel TviTmaval rkinigzad – 
masze mxolod orTqlis weviani lokomotivebi gamoiyeneboda. 

orTlqmavlis Semqmnelebs Tavidanve hqondaT 
gacnobierebuli TavianTi “pirmSos” usafrTxod moZraobis 
problema. jer kidev stoqton-darlingtonis rkinigzaze 
moZrav orTqlmavals “Locomotion” win uZRoda cxeniani 
mxedari, romelsac xelSi eWira alami warweriT “Periculum 
priovatum, utilitas publica” (“safrTxe mxolod calkeuli 
pirebisaTvis, sargebeli – mTeli sazogadoebisaTvis”).  am 
lozungis WeSmariteba liverpul-manCesteris gzis 
gaxsnisTanave dadasturda. sarkinigzo mSeneblobis 
Tavgadadebulma momxrem, inglisis parlamentis wevrma, 
hukinsonma ver SeniSna matareblis gagzavnis signali ( am 
periodSi orTqlmavals ar gaaCnda sayviri) da orTqlmavlis 
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borblebqveS moxvda. male moxda meore ubeduri SemTxveva 
qalaqebs leistersa da sveningtons Soris. am rkinigzis 
gaxsnidan sul ramdenime dRis Semdeg erT-erTi matarebeli 
daejaxa leisteris bazarSi mimaval zeTiTa da kvercxebiT 
datvirTul sazidars, romelic gadadioda sarkinigzo 
gadasasvlelze. aRniSnulma SemTxvevam didi mRelvareba 
gamoiwvia. direqciam im dResve moiwvia TaTbiri. jorj 
stefensonis winadadebiT gadawyda liverpul-manCesteris 
mTel ubanze garkveuli manZilis daSorebiT ganelagebinaT 
mesignaleebi. isini dRisiT almebiT, xolo RamiT fanrebiT 
gadascemdnen matareblis moZraobis nebadamrTav da 
amkrZalav signalebs. 

1841 wels did britaneTSi gamoCnda pirveli uZravi 
signalebi – semaforebi (berZ. Sëma - niSani da phoros – mzidi) 
– rkinigzis sasignalo mowyobilobebi, romelTa moZravi 
frTebis mdgomareoba uCvenebs memanqanes Tavisufalia Tu 
ara gza. XIX saukunis 30-ian wlebSi moZrav Semadgenlobazec 
arsebobda signalizaciis garkveuli saxeebi. amerikis 
SeerTebul StatebSi orTqlmavlis boloSi daayenes fisis 
fanrebi, romlebic SemdgomSi Seicvala zeTis fanrebiT. 
pirveli orTqlis sayviri 1833 wels iqna gamogonebuli 
jorj stefensonis mier. 

 
 
 

 
jorj stefensonis  Rvawli sarkinigzo transportis 

Seqmasa da damkvidrebaSi imdenad didia, rom rkinigzis 
specialistebisaTvis interesmoklebuli ar iqneba gaecnos 
calkeuli  fragmentebs misi biografiidan.  

jorj stefensoni daibada 1781 wlis 9 ivniss 
niukastlis axlomdebare qalaq ualemSi meSaxtis 
mravalricxovan da Rarib ojaxSi. patara jorjs, Tavisive da-
Zmebis msgavsad skolaSi ar uswavlia. rva wlis asakidan igi 
iZulebuli iyo muSaoba daewyo mwyemsad, mexred. bavSvobidanve 
gamoirCeoda igi CxirkedelaobiT. 13 wlisam muSaoba daiwyo 
wyalsaqaCi orTqlis manqanis memanqanis damxmared. 15 wlidan 
muSaobda maRaroSi mececxlurad. 17 wlis asakSi muSaoba 
daiwyo im periodSi Seqmnili orTqmavlis memanqaned. radgan 
aRniSnuli orTqmavlebi Sors iyo srulyofisagan, jorjim 
daiwyo fiqri maTi zogierTi nawilebis gaumjobesebaze. igi 
male darwmunda, rom amisaTvis saWiro iyo saTanado codna. 
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erTxel mas waukiTxes statia uatisa da boultonis axali 
orTqlis manqanebis Sesaxeb da igi mixvda, rom saWiro iyo 
swavla, xolo amisaTvis – wera-kiTxvis codna. sakuTari 
mondomebiTa da soflis maswavleblis daxmarebiT man 
Seiswavla wera-kiTxva da ariTmetikis wesebi. male igi 
daojaxda da 1803 wels SeeZina vaJiSvili roberti, romelic 
cnobili gamomgonebeli da mamis saqmis Rirseuli 
gamgrZelebeli aRmoCnda. meore Svilis – qaliSvilis – SeZenis 
Semdeg jorji male daqvrivda. igi TavgamodebiT Sromobda, 
raTa oblebi Seenaxa. 1808 wels mas gaumarTlda da muSaoba 
daiwyo SedarebT maRal anazRaurebad samuSaoze vest-muris 
maRaroSi. am SaxtSi moxda SemTxveva, ramac sabolood 
gansazRvra jorj stefensonis momavali. kerZod erT-erT 
SaxtSi moiSala niukomenis atmosferuli manqana, romelic 
wyalsaqaCad gamoiyeneboda. Cxirkedela bunebis jorjma 
aRniSnuli manqana ramdenime dReSi SeakeTa da maRaros 
xelmZRvanelobis keTilganwyoba daimsaxura. igi “manqanebis 
eqimad” monaTles da daiwyes misi miwveva sxvadasxva 
meqanizmebis SesakeTeblad. Tavisi saqmianobiT Tavi ise gaiTqva, 
rom oTxi wlis Semdeg daniSnes maRaroebis samanqano ostatad. 
mas mieca TviTganaTlebis saSualeba. jorjim gverdSi daiyena 
Tavisi mcirewlovani vaJiSvili roberti. orivem daiwyes 
wignebisa da naxazebis damuSaveba da sxvadasxva 
konstruqciebis Seswavla. 1813 wels jorji dauaxlovda 
cnobil gamomgonebels henri blenkinsops, romelic exmareboda 
mas sxvadasxva cdebis CatarebaSi. am periodSi daebadaT mama-
Svil stefensonebs sakuTari orTqmavlebis Seqmnis  idea, 
romelic male warmatebiT ganaxorcieles. 1814 wels maT aages 
pirveli orTqmavali “bliuxeri”. male maT moaxdines am 
orTqmavlis srulyofa; kerZod, masSi Seitanes damatebiTi 
mowyobiloba, romelic gadamuSavebul orTqls atarebda 
sakvamur milSi. aman mniSvnelovnad gaaZliera orTqmavlis weva 
da Seasusta gamayruebeli xmauri, romelic Tan axlda 
orTqmavlis muSaobas.  

jorj stefensoni gamoirCeoda mravalmxrivi 
moRvaweobiT. misi gegmiT aSenda darlington-stoqtonisa da 
manCester-liverpulis rkinigzebi; Seiqmna sxvadasxva xelovnuri 
nagebobebi (xidebi, viadukebi da sxva); man gamoiyena rkinis 
relsebi, romlebic eyrdnobodnen qvis sayrdenebs; stefensonis 
mier SemoRebuli liandi – 1435 mm – yvelaze metad gavrcelda 
dasavleTi evropis rkinigzebze; daapatenta mrudxara-
barbaculi gadacema, Seqmnili aqvs maRaros orginaluri lampa, 
orTqlis sayviri, dainteresebuli iyo matarebelTa usafrTxod 
moZraobis uzrunvelyofasTan dakavSirebuli problemebis 
gadawyvetiT da sxva. gardaicvala 1848 wlis 12 agvistos.   
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ocdaaTiani wlebis bolodan did britaneTSi 

matarebelTa moZraobis usafrTxoebis dacva daiwyes 
telegrafisa da Sesasvleli sasadguro semaforebis 
daxmarebiT. 

XIX saukunus ormocdaaTian-samociani wlebis 
umniSvnelovanesi miRweva iyo blokirebisa da 
centralizaciis gamoyeneba. termini “blokireba” warmoiSva 
inglisuri sityvisagan “to block”, rac “gadaRobvas” niSnavs. 
blokirebis ganxorcieleba xdeba saliandago signaliT 
(semaforiT), romelic daketil mdgomareobaSi kofnis dros 
krZalavs mis Semdgom arsebul ubanze matareblis Sesvlas, 
e.i. axdens ubnis “gadaRobvas”.  

termin “centralizaciis” (Interlocking) warmoSoba 
dakavSirebuli iyo sasadguro obieqtebis – isrebisa da 
signalebis (semaforebis) – erTi centraluri postidan 
marTvis problemis gadawyvetasTan. sistemas, romelic 
aRniSnuli obieqtebis erT centralur postidan marTvis 
saSualebas iZleoda, centralizacia ewoda da es 
saxelwodeba man dRemde SeinarCuna. centralur postidan 
marTvad obieqtebze amboben, rom isini CarTulni arian 
centralizaciaSi.  

pirveli blokireba iyo araavtomaturi; igi SemdgomSi 
Seicvala jer naxevradavtomaturi, xolo Semdeg avtomaturi 
blokirebiT.  

 
 
 
 
 
 
 
 
 
 

 

nax. 1.1 araavtomaturi blokirebis sqema 

araavtomatur blokirebas yvelaze xSirad iyenebdnen 
satelefono kavSirTan erTad (nax. 1.1). A da B punqtebSi 
ganTavsebuli iyo saliandago signalebi. A punqtis morige 
matareblis gasvlis Semdeg daxuravda signals. rodesac 
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gasuli matarebeli mividoda B punqtSi, am punqtis morige 
satelegrafo aparatiT A punqtis moriges Seatyobinebda 
matareblis mosvlas. amisaTvis A da B punqtebi aRWurvili 
iyo satelegrafo tA da tB aparatebiT. miiRebda ra 
aRniSnul informacias, A punqtis morige gaaRebda signals. 
or signals Soris arsebul ubans ewodeboda blok-ubani. 
moZraobis aseTi organizaciis dros blok-ubanze mxolod 
erTi matareblis yofna iyo SesaZlebeli. erTmaneTis 
mimyoli matareblebi erTmaneTs Soris gancalkevebuli iyo 
signalebs Soris arsebuli liandagis monakveTiT (blok-
ubniT). amas ewodeba matareblebis gancalkeveba sivrculi 
intervaliT. araavtomaturi blokirebis dros moZraobis 
usafrTxoeba damokidebulia mxolod adamianze. 
araavtomaturi blokirebis mowyobilobebs Tu davumatebT 
sarelso pedals, romelic uzrunvelyofs signalis 
avtomatur daxurvas mis gverdiT matareblis gavlis Semdeg, 
maSin blokireba xdeba naxevradavtomaturi, radgan signali 
daixureba avtomaturad, xolo misi gaReba mxolod morigis 
mier iqneba SesaZlebeli.  

avtomaturi blokireba (Automatic block signal system) 
naxevradavtomaturi blokirebisagan gansxvavdeba imiT, rom 
signalebis gaRebac avtomaturad, moZravi matarebliT 
ganxorcielebuli garkveuli zemoqmedebis saSualebiT xdeba 
maSin, rodesac matarebeli mTlianad datovebs 
(gaanTavisuflebs) blok-ubans. avtoblokirebis dros matarebelTa 

moZraobis usafrTxoeba mTlianad damokidebulia misi 
aparaturis srulyofilebasa da memanqanis sifrTxileze. 

semaforebiani avtoblokirebis mosawyobad 
aucilebeli iyo, jer erTi, TiToeuli semafori aRWurvili 
yofiliyo misi frTis mmarTveli amZraviT da, meore,  
amZravis frTis marTva ganxorcielebuliyo semaforebiT 
gadaRobili liandagis ubnis mdgomareobaze 
damokidebulebiT. am amocanebidan pirveli Tu swrafad iqna 
gadawyvetili, meore amocanis gadawyveta sakmaod rTuli 
gamodga. 

moZrav SemadgenlobasTan saliandago signalebis 
dakavSirebis idea XIX saukunis Sua periodSi daibada. 
avtoblokirebis Seqmnis ideis pirveli praqtikuli 
realizeba moxda 1859 wels safrangeTSi pariz-sen Jermenis 
ubanze. misi avtori iyo Jan baranovski. semaforis frTis 
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funqciis Semsrulebel blok-signalad gamoyenebuli iqna 
sapirwonis zemoqmedebiT normalurad Ria mdgomareobaSi 
myofi sabruni diski. wevebisa da berketebis daxmarebiT es 
diski dakavSirebuli iyo liandagis saval relsTan 
normalurad miWeril moZrav saltesTan. matareblis gavlis 
dros misi Tvlebis rebordebi saltes gawevdnen relsidan, 
rac iwvevda diskis (semaforis frTis) daxurvas. amave dros 
zemoT aiwevda diskTan dayenebuli vercxliswyliani 
muxruWis dguSi, romelic ikavebda disks daxurul 
mdgomareobaSi. matareblis gavlidan garkveuli drois 
(daaxloebiT 6wT-is) gavlis Semdeg, daZlevda ra 
vercxliswylis siblantes, dguSi Tavis Zvel adgilze 
brundeboda, rac iwvevda diskis gaRebas. amgvarad, 
aRniSnuli avtomaturi blokirebaSi  erTmaneTis mimyoli 
moZravi matareblebi erTmaneTisagan 6 wuTiani droiTi (da 
ara sivrculi) intervalebiT iyvnen gancalkevebulebi. 
matarebelTa aseT gancalkevebas   moZraobis usafrTxoebis 
TavlsazrisiT gaaCnda didi nakli. marTlac, winmimavali 
matarebeli raime avariuli situaciis gamo Tu gaCerdeboda, 
aRniSnuli drois (6 wuTis) gasvlis Semdeg igi ar iyo 
gadaRobili signaliT (igi am drois Semdeg gaiReboda) da 
avariulad gaCerebuli matareblis mier dakavebul ubanze 
SeiZleba Sesuliyo misi momdevno matarebeli, rac avariis 
gamomwvevi mizezi gaxdeboda. 

XIX saukunis meore naxevarSi bevri gamomgonebeli 
cdilobda Seeqmna usafrTxo avtomaturi blokirebis 
sistema. maTi yvela mcdeloba marcxiT mTavrdeboda manam, 
sanam ar moxerxda Semdegi aucilebeli amocanis gadawyveta: 
signalis mdgomareoba yofiliyo mis mier gadaRobili blok-
ubnis uwyvetad kontrolis Sedegad formirebuli mmarTveli 
signalis calsaxa funqcia. aRniSnuli amocanis warmatebiT 
gadawyveta 1867 wels moaxerxa amerikelma gamomgonebelma 
uiliam robinsonma. man SemogvTavaza eleqtruli denis 
gamtarebad gamoyenebuli yofiliyo zemoT aRniSnuli blok-
ubnis relsebi, romlebSic samatareblo Tvlebs unda 
ganexorcielebina garkveuli eleqtruli cvlilebebi. 
amisaTvis man daamuSava mimRebi, romelic uerTdeboda 
relsebs. aRniSnuli mimRebi ikvebeboda pirveladi 
elementebisagan da zemoqmedebda semaforis frTis mmarTvel 
amZravze. 1869 wels uiliam robinsonma daamuSava saliandago 
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avtomaturi blokirebis modeli, romlis demonstrireba 
moaxdina 1870 wels. es modeli ganekuTvneba normalurad 
gaxsnil sarelso wredebian (open-track-circuit) avtoblokirebas 
(nax. 1.2). aRniSnuli sarelso wredi (track circuit) orive 
mxridan SezRuduli iyo maizolirebeli pirapirebiT. mis 
erT-erT boloSi dayenebuli iyo saliandago bataria (sb) da 
rele (r), romelic asrulebda mimRebis funqcias. blok-
ubanSi matareblis Sesvlisas (nax. 1.2,a) sarelso wredi 
Seikvreboda matareblis wyvilTvaliT, ris Sedegadac 
saliandago r amoqmeddeboda da zurguli kontaqtiT 
gawyvetda saliandago signalis amZravis wreds; udenod 
darCenili amZravi avtomaturad daxuravda semaforis frTas, 
riTac gadaiRobeboda moZravi SemadgenlobiT dakavebuli 
blok-ubani. rodesac matarebeli gaivlida blok-ubans,  
sarelso wredi gaiTiSeboda , r rele dakargavda kvebas, 
dauSvebda Ruzas da zurguli kontaqtiT CarTavda 
semaforis amZravis wreds (nax. 1.2,b).   amZravi amoqmeddeboda 
da gaaRebda semaforis frTas.  

 

nax. 1.2. normalurad gaxsnili sarelso wredebiani 
avtomaturi blokirebis sqema dakavebuli (a) da Tavisufali 

(b) blok-ubnis dros 
 
zemoTaRniSnuli avtoblokirebiT 1870 wels 

aRWurvili iqna filadelfia-eris rkinigzis ubani. sarelso 
wredis normalur mdgomareobad iTvleba mdgomareoba, 
rodesac igi Tavisufalia moZravi Semadgenlobisagan. zemoT 
ganxilul sarelso wredSi normaluri mdgomareobis dros 
saliandago reles kvebis wredi ganrTulia. sarelso  
wreds, romlis normaluri mdgomareobis dros ganrTulia 
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saliandago mimRebis (reles) kvebis wredi, ewodeba 
normalurad ganrTuli sarelso wredi.   normalurad 
ganrTuli sarelso wredebiani avtoblokirebis 
eqspluataciis dros gamomJRavnda matarebelTa moZraobis 
usafrTxoebisaTvis saSiSi Semdegi naklovanebebi; 

- normaluri mdgomareobis dros relsebSi deni ar 
gadis, amitom relsebis mTlianobis kontroli ar xdeba.  

- relsebis gatexvis, SemaerTebeli sagnebis gawyvetis 
an saliandago batareiis sruli ganmuxtvis dros Tu 
sarelso wredi dakavebulia moZravi SemadgenlobiT, maSin 
SesaZlebelia Seikras  saliandago mimRebis kvebis wredi, 
rac mis amoqmedebas da dakavebuli ubnis gadamRobi 
signalis gaRebas gamoiwvevs.  

uiliam robinsonma SeZlo aRniSnuli 
naklovanebebisagan Tavisufali e.w. normalurad Sekruli 
sarelso wredis damuSaveba. 1872 wels aseTi sarelso 
wredebiT Secvala man kinzua-pas ubanze arsebuli 
normalurad gaxsnili sarelso wredebi. normalurad 
Sekruli sarelso wredi (closed track circuit)  ewodeba sarelso 
wreds, romelSic normaluri mdgomareobis dros 
saliandago mimRebis kvebis wredi Sekrulia.  

normalurad Sekruli sarelso wredi  sqemurad imiT 
gansxvavdeba normalurad ganrTuli sarelso wredisagan, 
rom am ukanasknelSi kvebis wyaro (saliandago batarea) da 
saliandago momRebi (rele) sarelso wredis sxvadasxva 
boloSia CarTuli. sarelso wredis normaluri 
mdgomareobis dros sarelso ZafebiT Sekrulia saliandago 
r reles kvebis wredi, mizidulia misi Ruza, reles 
zurguli kontaqtiT gawyvetilia semaforis amZravis kvebis 
wredi da semafori gaRebulia (nax. 1.3,a). am dros Tu 
dairRveva sarelso Zafis mTlianoba (relsis gatexvis gamo), 
saliandago r rele dakargavs kvebas, dauSvebs Ruzas da 
zurguli komtaqtiT CarTavs 

rele dakargavs kvebas, dauSvebs Ruzas da zurguli 
komtaqtiT CarTavs semaforis amZravis wreds; es ukanaskneli 
amoqmeddeba da daxuravs semafors, e.i. aRniSnuli sarelso 
wredi akontrolebs relsebis mTlianobas. 

blok-ubanze Tu Seva moZravi Semadgenloba, misi 
wyvilTvaliT daSuntdeba saliandago r  reles kvebis 
wredi (nax. 1.3,b), rele dakargavs kvebas, dauSvebs Ruzas da 
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zurguli kontqtiT CarTavs semaforis amZravis wreds. 
amZravi amoqmeddeba da daxuravs semafors, e.i. aRniSnuli 
sarelso wredi akontrolebs blok-ubnis siTavisuflesac. 

sarelso wredis erT-erTi mTavari elementi – 
saliandago mimRebi, romlis funqciasac dRes asrulebs 
eleqtromagnituri rele, warmoadgens liandagis 
mdgomareobis  Sesaxeb  uwyveti informaciis maformirebels. 

 

 

nax. 1.3. normalurad Sekruli sarelso wredebiani 
avtomaturi blokirebis sqema Tavisufali (a) da dakavebili 

(b) blok-ubnis dros 
 

aRniSnuli informacia SeiZleba vizualurad 
(signalebis saSualebiT) an eleqtrulad (induqciuri 
gadamwodebis saSualebiT) gadaeces lokomotivis memanqanes 
an lokomotivis memanqanis  funqciebis  Semsrulebel 
avtomatur mowyobilobas, romlebic marTaven matarebels. 
amis Sedegad rkinigza erT mTlian sistemad Camoyalibda. 
miRebuli definiciis ZaliT, sistema (berZn. systëma – mTeli, 
nawilebisagan Sedgenili SeerTeba) aris simravle 
elementebisa, romelTa Soris arsebuli kavSirebi da 
mimarTebebi qmnis erT mTlianobas. rkinigzis, rogorc 
sistemis, struqturuli sqema naCvenebia nax. 1.4-ze. 

aRniSnuli sqemis Tanaxmad moZravi Semadgenloba 
(vagonebi, lokomotivi) zemoqmedebs liandagebze; informacia 
liandagebis mdgomareobis Sesaxeb sarelso wredebis 
mimRebebis saSualebiT gadaecema avtomatikisa da 
telemeqanikis sarkinigzo sistemebs, romlebic uwyveti 
kavSiriTaa dakavSirebuli lokomotivTan da aqtiur 
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monawileobas iRebs (lokomotivze memanqanis arsebobis 
SemTxvevaSi) moZravi Semadgenlobis marTvis procesSi an 
mTlianad TviTon uzrunvelyofs moZravi Semadgenlobis 
marTvas (lokomotivis telemarTvis sistemis arsebobis 
SemTxvevaSi). rogorc ganxiluli naxazidan Cans, 
avtomatikisa   da   telemeqanikis   sarkinigzo   sistemebi, 
 
 

 

 

nax. 1.4. rkinigzis, rogorc erTiani sistemis, 
zogadi struqturuli sqema 

 
romlebsac adre signalizaciis, centralizaciisa da 
blokirebis (scb-s) sistemebi ewodeboda, warmoadgens im 
rgols, romlis SemweobiTac rkinigza Seikra erT mTlian 
sistemad. aqedan gamomdinare, rkinigzis specialistebis 
aRzrdis saerTo sistemis farglebs gareT  avtomatikisa da 
telemeqanikis sarkinigzo sistemebis Seswavlis gatana 
Sefasebuli unda iqnas, rogorc aRniSnuli sistemis 
darRvevisa da rkinigzis ganviTarebis adreul etapze 
dabrunebisaken (rkinigzis degradirebisaken) mimarTuli 
mcdeloba.  

  

1.2. matarebelTa usafrTxod moZraobis 

uzrunvelyofis problema da misi gadaWris gzebi 

rkinigzis funqcionirebis Sefasebis upirvelesi 
kriteriumia usafrTxoeba. Cveulebrivi gagebiT usafrTxoeba 
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gulisxmobs adamianis, obieqtis, tvirTisa da garemos 
daculobas. dargebze damokidebulebiT usafrTxoebis cneba 
konkretizirdeba am dargis winaSe mdgari konkretuli 
amocanebisa da Taviseburebebis Sesabamisad. 

rkinigzis transportze gadazidvebis procesis 
usafrTxoeba gagebuli unda iyos rogorc satransporto 
sistemis Tviseba safrTxe ar Seuqmnas mgzavrebis, teqnikuri 
personalis, gadazidvebis procesis gavlenis zonaSi myofi 
mosaxleobis sicocxlesa da janmrTelobas, agreTve  
gadasazidi tvirTis, teqnikuri saSualebebis, garemos 
obieqtebis mTlianobis daculobas. 

teqnikis sxvadasxva sferoSi usafrTxoebis 
uzrunvelyofaSi mTavar rols TamaSobs sapasuxismgeblo 
teqnologiuri procesebis mmarTveli sistemebi. 

Tu marTvis sistemas ganvixilavT rogorc garkveul 
teqnikur obieqts, maSin saWiroa erTmaneTisagan ganvasxvaoT 
misi garegani da Sinagani usafrTxoeba. 

garegani usafrTxoeba dakavSirebulia marTvis 
sistemis, rogorc obieqtis SenarCunebasTan. igi SeiZleba 
dairRves garegani mizezebiT (garemos damangreveli gavlena 
an adamianis qmedeba). magaliTad sistema unda davicvaT 
xanZrisagan, elvis dacemisagan, adamianis arasanqcirebuli 
zemoqmedebisagan da a.S.; am SemTxvevaSi Tavad obieqti ar 
warmoadgens usafrTxoebis darRvevis mizezs; sxva 
situaciebi rom vTqvaT, pasiuria usafrTxoebis mimarT. 

Sinagani usafrTxoeba aris obieqtebis Tviseba Tavad 
ar gaxdes safrTxis wyaro gare obieqtebisaTvis 
(adamianisaTvis, nagebobisaTvis, garemosaTvis) 

marTvis sistemebis muSaobis algoriTmma unda 
gamoricxos saxifaTo situaciebi Tavad misi rogorc 
wesivrul, aseve arawesivrul mdgomareobaSi yofnis dros. 
sistemis Sinaganma mtyunebebma saxifaTod ar unda 
daamaxinjos misi muSaobis algoriTmi. am SemTxvevaSi 
obieqti aqtiuria usafrTxoebis mimarT. 

sarkinigzo avtomatikis sistemebi, rogorc marTvis 
sistemebi sarkinigzo transportis kompleqsSi erT-erTi 
elementTagania. (ix. nax. 1.5). 

satransporto kompleqsi warmoadgens sivrceSi 
tvirTebisa da mgzavrebis gadasaadgileblad gankuTvnili 
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materialuri obieqtebisagan Semdgar sistemas, romlebic 
erTmaneTze zemoqmedeben. 

satransporto kompleqsis mocemul gansazRvrebaSi 
arsebobs ori arsebiTi niSani – sivrceSi gadaadgileba da 
gadaadgilebis obieqtebi – tvirTebi da mgzavrebi. 
aRniSnuli niSnebi satransporto kompleqss gamoyofs 
materialuri samyaros sxva obieqtebisagan, magaliTad 
kavSirgabmulobis sistema ar warmoadgens satransporto 
kompleqss, radgan igi emsaxureba sivrceSi ara tvirTebisa 
da mgzavrebis, aramed informaciis gadaadgilebas. 

satransporto kompleqsis klasificirebisaTvis 
SemoRebuli unda iqnes saxeobrivi niSani,  romelic 
daakonkretebs gadaadgilebisaTvis gamoyenebuli sivrcis 
saxes.  aseT sivrceebad SeiZleba gamoyenebuli iqnas 
xmeleTi, haeri da kosmosi, wyali. gadadgilebisaTvis 
gamoyenebuli savrcis saxis mixedviT miiReba saxmeleTo, 
sahaero-kosmosuri da sawylosno satransporto kompleqsebi.   

zemoT miRebuli satransporto kompleqsebis Semdgomi 
klasificirebisaTvis SemovitanoT Semdgomi saxeobrivi 
niSani, romelic daakonkretebs gadaadgilebisaTvis 
gamoyenebuli teqnikuri saSualebis saxes.  

saxmeleTo satransporto kompleqsis SemTxvevaSi 
gadaadgilebisaTvis gamosayenebeli teqnikuri saSualebebia 
sarkinigzo Semadgenlobebi, avtomobilebi an milebi. amis 
Sedegad miviRebT sarkinigzo satransporto kompleqsis, 
saavtomobilo satransporto kompleqsis da samilsadeno 
satransporto kompleqsis gansazRvrebebs (ix. nax. 1.5). 

sahaero-kosmosuri satransporto kompleqsis 
SemTxvevaSi tvirTebisa da mgzavrebis gadasaadgileblad 
SeiZleba gamoyenebuli iqnas TviTmfrinavebi an saraketo-
kosmosuri aparatebi, ris mixedviTac formirdeba saaviacio-
satransporto kompleqsi da saraketo-kosmosuri 
satransporto kompleqsi, xolo sawyalosno satransporto 
kompleqsis SemTxvevaSi gadaadgilebebis saSualebebad 
SeiZleba gamoyenebuli iqnas  sazRvao an samdinaro gemebi, 
ris mixedviTac miiReba sazRvao satransporto kompleqsi da 
samdinaro satransporto kompleqsi (ix. nax.1.5). 

SemdgomSi Cven ganvixilavT mxolod sarkinigzo 
satransporto kompleqss, romelsac gadmocemis 
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Sesamokleblad ubralod  satransporto kompleqsi 
vuwodoT. 

satransporto kompleqsis funqciaa mocemuli 
efeqturobiTa (RirebulebiTa) da komfortiT daniSnulebis 
adgilze droulad da usafrTxod  miitanos tvirTebi da 
miiyvanos mgzavrebi.  

 
satransporto kompleqsis Tvisebas garantirebulad 

uzrunvelyos momxmareblebi yvela momsaxurebiT ewodeba 
garantounarianoba (Dependability). 

satransporto kompleqsis saimedooba (Reliability) aris 
misi Tviseba tvirTebi da mgzavrebi droulad da usafrTxod 
Sesabamisad miitanos da miiyvanos mocemuli reJimebis, 
gamoyenebis pirobebisa da teqnikuri momsaxurebis pirobebis 
dacviT. 

satransporto kompleqsis usafrTxoeba (Safety) aris 
misi Tviseba uzrunvelyos mgzavrebis, tvirTebis, teqnikuri 
saSualebebis da garemos daculoba. 

garantounarianobis Semadgeneli elementebia agreTve 
efeqturoba da komfortuloba. 

saimedooba (Dependiability) ewodeba obieqtis Tvisebas 
gamoyenebis, teqnikuri momsaxurebis, SekeTebebis, Senaxvisa da 
transportirebis pirobebSi SeeZlos droSi ucvlelad 
SeinarCunos yvela im parametris mniSvneloba, romlebic 
saWiroa  muSaobis dasaxuli reJimebis dros masze 
dakisrebuli funqciebis warmatebiT  Sesasruleblad. 
saimedooba aris kompleqsuri Tviseba. satransporto 
kompleqsisaTvis gamoiyofa Semadgenlobis oTxi mdgeneli: 
umtyunebloba, xangamZleoba, saremontod vargisoba da 
usafrTxoeba. es ukanaskneil saWiroa daiyos Sinagan da 
garegan usafrTxoebad. 

satransporto kompleqsis Sinagani usafrTxoeba 
(Safety Internal) aris misi Tviseba sakuTari Sinagani 
elementebis mtyunebebis gamo ar dairRves mgzavrebis, 
tvirTebis, teqnikuri saSualebebis da garemos daculoba. 

satransporto kompleqsis garegani usafrTxoeba 
(Safety External) aris misi Tviseba gare madestabilizebeli 
zemoqmedebis dros ar dairRves mgzavrebis, tvirTebis, 
teqnikuri saSualebebisa da garemos daculoba. 

satransporto kompleqsis umtyunebloba (Failure-Free 
Operation) aris misi Tviseba uzrunvelyos tvirTebis drouli 
mitna da mgzavrebis drouli miyvana daniSnulebis adgilze. 

satransporto kompleqsis xangamZleoba (Durability) 
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aris misi Tviseba xangrZlivad SeinarCunos umtyuneblobisa 
da usafrTxoebis Tvisebebi. 

satransporto kompleqsis saremontod vargisoba 
(Maintainability) aris misi Tviseba SeeZlos gareSe 
zemoqmedebis Sedegad SeinarCunos umtyuneblobisa da 
usafrTxoebis Tvisebebi. 

amgvarad, Sinagani usafrTxoeba ganixileba rogorc 
saimedoobisa da usafrTxoebis mdgenelebi imis gamo, rom 
satransporto kompleqsis elementebis mtyunebebi, romlebic 
arRveven usafrTxoebas, imavdroulad iwveven saimedoobis 
darRvevas. 

 

nax. 1.5. satransporto kompleqsis klasifikacia 

 
usafrTxoebis cneba saWiroebs im obieqtebis 

dakonkretebas, romelTa usarTxoebazec aris saubari. aseTi 
obieqtebi satransporto kompleqsis dros SeiZleba iyos, 
rogorc es naCvenebia naxaz 1.6-ze, mgzavrebi, tvirTebi, 
teqnikuri saSualebebi da garemo (nax. 1.6)  

ganxiluli naxazidan gamodis, rom sarkinigzo 
avtomatikisa da telemeqanikis sastemebis usafrTxoeba 
warmoadgens teqnikuri saSualebebis usafrTxoebis erT-erT 
saxes.  

sarkinigzo avtomatikisa da telemeqanikis sistemebis 
usafrTxoebis gansazRvra imave doneze, ra donezec xdeba 
satransporto kompleqsis usafrTxoebis gansazRvra, 
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mizanSewonili ar aris, miuxedavad imisa, rom aRniSnuli 
sistemac monawileobs mgzavrebis, tvirTebis, teqnikuri 
saSualebebisa da garemos daculobis uzrunvelyofaSi. 
aseTi gansazRvreba arakonstuqciulia, ramdenadac 
sarkinigzo avtomatikisa da telemeqanikis sistemebi wyveten 
satransporto kompleqsTan SedarebiT ufro viwro, 
lokalur amocanas. amitom ufro viwro unda iyos 
usafrTxoebis gansazRvrebac; am dros gaTvaliswinebubli 
unda iqnas aRniSnuli sistemis, rogorc obieqtis, specifika. 
am cnebis gansazRvrisaTvis saWiroa SemoRebuli iqnes 
Semdegi ori SezRudva: 

1) ganxiluli unda iqnes sarkinigzo avtomatikisa da 
telemeqanikis sistemebis molod Sinagani usafrTxoeba da 
ara misi daculoba (Senaxuloba), radgan sarkinigzo 
avtomatikis sferos specialistebi orientirebulebi arian 
mxolod Sinagan usafrTxoebaze; 

2) sarkinigzo avtomatikisa da telemeqanikis sistemebi 
ganixileba mTeli satransporto kompleqsisagan 
izolirebulad. es niSnavs Semdegs. aRniSnuli sistemebis 
mtyunebis dros avaria rom moxdes aucilebelia ukidures 
SemTxvevaSi ori pirobis Sesruleba: a) sistemis saxifaTo 
mtyunebis arseboba da (an) b) saTanado samatareblo 
situaciis arsebobis dros operatoris Secdoma. 

iTvleba, rom Tu moxda sarkinigzo avtomatikisa da 
telemeqanikis sistemos mtyuneba, romelsac SeuZlia 
gamoiwvios avaria, es saxifaTo da dauSvebelia sxva ori 
pirobis arsebobisagan damoukideblad. 

 

 

nax. 1.6. satransporto kompleqsis usafrTxoebis 
mdgenelebis klasifikacia 
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magaliTad, Tu sasadguro avtomatikis sistema 

gascems SuqniSanze nebadamrTveli signali CarTvis yalb 
brZanebas, maSin sistemis konstruqtoris TvalsazrisiT es 
saxifaToa miuxedavad imisa, rom es umetes SemTxvevebSi 
avarias ar iwvevs. amitom sarkinigzo avtomatikisa da 
telemeqanikis sistemis usafrTxoebis konstruqciuli 
gansazRvrebisaTvis SemoaqvT dacviTi da saxifaTo 
mdgomareobaTa cnebebi. isini, rogorc naxaz 1.7-dan Cans,  
emateba saimedoobis Teoriidan cnobil wesivrul, muSaobis 
unarian, muSaobis uunaro da zRvrul mdgomareobaTa 
cnebebs. 

 

nax. 1.7. obieqtis mdgomareobaTa struqturuli sqema 

dacviTi mdgomareoba (Protetive State) ewodeba sistemis 
iseT muSaobis uunaro mdgomareobas, rodesac yvela 
parametri, romelic axasiaTebs mis unars Seasrulos 
matareblebis moZraobis usafrTxoebis uzrunvelmyofi 
mocemuli funqciebi, Seesabameba normatiul-teqnikur da (an) 
sakonstruqtoro dokumentaciis moTxovnebs. 

saxifaTo mdgomareoba (Hazardous State) ewodeba 
sistemis iseT muSaobis uunaro mdgomareobas, rodesac 
Tundac erTi parametri, romelic axasiaTebs mis unars 
Seasrulos matareblebis moZraobis usafrTxoebis 
uzrunvelmyofi mocemuli funqciebi, ar Seesabameba 
normatiul-teqnikur da (an) sakonstruqtoro dokumentaciis 
moTxovnebs. 

mtyunebebis dayofa saxifaTo da dacviT mtyunebebad 
amkvidrebs mtyunebaTa garkveul araerTnair Rirebulebas. es 
SesaZleblobas gvaZlevs sistemis agebisas yuradReba 
gavamaxviloT upirveles yovlisa saxifaTo mtyunebebisagan 
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sistemis dacvaze, rac xels uwyobs usafrTxoebis donis 
amaRlebas da aparaturis moculobis Semcirebas. naSromSi 
[36] SemoTavazebulia sarkinigzo avtomatikisa da 
telemeqanikis sistemaTa ZiriTadi mdgomareobebisa da 
xdomilebebis sqema, romelic naCvenebia nax. 1.8-ze. masze 
cifrebiT aRniSnulia dazianeba 1, dacviTi mtyuneba 2, 
saxifaTo mtyuneba 3, sistemis gadasvla zRvrul 
mdgomareobaSi (uasfrTxoebis moTxovnebis araaRmofxvradi 
darRvevebis, eqspluataciis efeqturobis Semcirebis, 
moraluri cveTis da sxva faqtorebis gamo) 4, aRdgena 5, 
remonti 6. 

samecniero literaturaSi usafrTxoebis cneba 
sxvadasxvanairadaa ganmartebuli, magram arsebiTad isini 
erTmaneTis eqvivalenturebia. amas ganapirobebs is garemoeba, 
rom maTi formulirebisaTvis gamoyenebulia erTnairi 
midgoma; kerZod, usafrTxoebis Tviseba ganisazRvreba 
sistemis mdgomareobis safuZvelze. aseTi midgomis 
konstruqciuloba is aris, rom igi usafrTxo sistemebis 
analizisa da sinTezis periodSi warmoSobil ZiriTad 
kiTxvaze pasuxis gacemis saSualebas iZleva. esaa kiTxva imis 
Sesaxeb, Tu sistemaSi warmoSobili romeli mtyuneba 
warmoadgens saxifaTo mtyunebas. amisaTvis formulirdeba 
saxifaTo mtyunebis kriteriumi. 

 

 

nax. 1.8. ZiriTadi mdgomareobebisa da xdomilobebis sqema 
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saxifaTo mtyunebis kriteriumi (Hazardous Failure 

Criterion) ewodeba normatiul-teqnikur da (an) 
konstruqtorul dokumentaciaSi dadgenil   sistemis 
saxifaTo mdgomareobis niSans da niSanTa erTobliobas. 

 magaliTad, saimedoobis I klasis eleqtromagnituri 
relesTvis saxifaTo mtyunebis kriteriumia – SemrTveli 
kontaqtis SerTva an ganurTveloba maSin, rodesac reles 
gragnilSi ar gadis deni. am mdgomareobis gamomwvevi yvela 
defeqti saxifaToa da maTi warmoSobis albaToba normiT 
gaTvaliswinebl albaTobaze meti ar unda iyos. aseTi 
mtyunebebia, magaliTad, SemrTveli kontaqtis miduReba, 
Ruzas meqanikuri gaWedva zeda mdgomareobaSi, Ruzas 
magnituri miwebeba. ganvixilavT ra reles, rogorc obieqtis, 
usafrTxoebas, mis mtyunebas ar vukavSirebT adamianis 
Secdomebs an matareblebis moZraobas, e.i. vaxdenT reles 
izolirebas satransporto kompleqsisagan. 

dasasruls SegviZlia davaskvnaT, rom sarkinigzo 
avtomatikisa da telemeqanikis sistemis usafrTxoeba aris 
misi Tviseba SeinarCunos wesivruli, muSaobis unaris mqone 
an dacviTi mdgomareoba. rac Seexeba umtyunvelobas, esaa 
misi Tviseba SeinarCunos wesivruli da muSaobis unaris 
mqone mdgomareoba. amitom sarkinigzo avtomatikisa da 
telemeqanikis usafrTxo sistemebSi maTi Sinagani 
usafrTxoeba warmoadgens saimedoobis erT-erT mdgenels, 
iseve, rogorc saimedoobis mdgenelebia umtyunveloba, 
xangamZleoba, saremontod vargisoba da daculoba 
(Senaxuloba). 

 
  umtyunveloba (Reliability) ewodeba obieqtia Tvisebas 

raRac drois an namuSevrobis ganmavlobaSi uwyvetad SeinarCunos 
muSaobis unaris mqone mdgomareoba.   xangamZleoba (Longevity)  
aris obieqtis Tviseba SeinarCunos muSaobis unari teqnikuri 
momsaxurebisa da SekeTebis dadgenili sistemis dros zRvruli 
mdgomareobis dadgomamde SeinarCunos muSaobis unari; zRvruli 
mdgomareoba (Marginal state)  aris obieqtis mdgomareoba, romlis 
dros daniSnulebisamebr misi gamoyeneba dauSvebelia an misi 
muSaobis unaris aRdgena SeuZlebelia  (mizanSeuwonelia); 
muSaobis unaris mqone mdgomareoba (State of serviceability) – 
obieqtis mdgomareoba, rodesac mocemuli funqciebis Sesrulebis 
unaris damaxasiaTebeli yvela parametri Seesabameba normatul-
teqnikur da (an) konstruqtorul dokumentacias. saremontod 
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vargisoba (Maintainability) ewodeba obieqtis Tvisebas 
momarjvebuli iyos rogorc mtyunebebis, dazianebebis warmomSobi 
mizezebis Tavidan aridebisa da gamovlinebisaTvis, aseve 
teqnikuri momsaxurebisa da SekeTebis gziT maTi aRmofxvrisa da 
muSaobis unaris aRdgenisaTvis. daculoba anu Senaxuloba 
(Storageability) ewodeba obieqtis Tvisebas Senaxvis da (an) 
transportirebis ganmavlobaSi SeinarCunos umtyunvelobis, 
xangamZleobisa da SekeTebis vargisobis maxasiaTebelTa 
mniSvnelobebi. 

 
 

1.3.  sarkinigzo avtomatikisa da telemeqanikis 

sistemebis daniSnuleba, klasifikacia da 

funqcionirebis zogadi principebi 

rkinigza kompleqsuri satransporto sawarmoa, 
romelic aRWurvilia mgzavrebis gadasayvani, tvirTis, 
fostis da a.S. gadasazidi teqnikiT (moZravi Semadgenloba – 
lokomotivebi da vagonebi; liandagebi; xelovnuri 
nagebobebi – xidebi, estakadebi, viadukebi; sadgurebi da 
kvanZebi; avtomatikisa da telemeqanikis saSualebebi – 
signalizacia, centralizacia, blokireba; Senobebi – depo, 
saxelosno, vagzali da sxv.). 

nebismier sawarmoo procesSi SeiZleba gamoyenebuli 
iqnes adamianis rogorc kunTovani Zala, aseve gonebrivi 
SesaZleblobebi. adamianis kunTovani Zala warmoebis 
procesSi Tu icvleba meqanizmebiTa da manqanebiT, maSin 
xorcieldeba meqanizacia.. meqanizacia, romelic warmoiSva 
XVIII saukunis bolos, niSnavda pirveli samrewvelo 
revoluciis dawyebas. meqanizacia dResac grZeldeba, 
amasTanave saubaria muSis ara marto fizikuri Sromis 
Semsubuqebaze, aramed sawarmoo procesis yvela ubanSi mis 
srul Secvlaze, e.i. sruli meqanizaciis ganxorcielebaze. 

sawarmoo procesis marTvis pirvel etapze unda 
moxdes im aucilebeli informaciis Segroveba, romlis 
safuZvelzedac SesaZlebeli iqneba marTvisaTvis 
aucilebeli swori gadawyvetilebis miReba. es ukanaskneli 
SesaZlebelia aRniSnuli informaciis saTanadod 
gadamuSavebiT. 
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miRebuli gadawyvetileba marTvis Semdeg etapze 

saWiroa gardaiqmnas garkveuli saxis signalebad, romlebic 
miewodeba Semsrulebel meqanizmebs. Semsrulebeli 
meqanizmebi saWiro mimarTulebas aZlevs sawarmoo procesis 
mimdinareobas. 

marTvis sistemas, romelsac marTvis procesis zemoT 
formulirebuli yvela funqcia adamianidan gadaaqvs 
avtomatur mowyobilobebze, ewodeba avtomaturi sistema 
xolo marTvis sistemas, romelsac aRniSnuli funqciebidan 
mxolod garkveuli nawili gadaaqvs avtomatur 
mowyobilobebze, xolo danarCenis Sesruleba masSi CarTul 
adamians (operators) evaleba, avtomatizebuli sistema 
ewodeba. adamianis mier Sesrulebuli funqciebis moculobis 
mixedviT SeiZleba vimsjeloT avtomatizaciis siRrmeze. rac 
ufro meti siRrmiTaa ganxorcielebuli sawarmoo procesis 
avtomatizireba, miT ufro naklebi raodenobis funqciebi 
rCeba operators Sesasruleblad. 

sawarmoo procesi Tu sakmaod martivia da 
SesaZlebelia misi sruli algoriTmizeba moxdes, maSin 
SesaZlebeli da gamarTlebulia  misi marTvisaTvis 
avtomaturi sistemis Seqmna. aRniSnuli procesis dros Tu 
SesaZlebelia iseTi araordinaluri situaciebis warmoqmna, 
romelTa winaswari gansazRvra da, maSasadame, maTi saTanado 
algoriTmizeba SeuZlebelia, maSin marTvis sistemis 
funqcionirebaSi aucilebelia operatoris (adamianis) 
monawileoba. operatorma sakuTar Tavze unda aiRos 
procesis marTva aRniSnuli araordinaluri situaciebis 
warmoqmnis dros; aqedan gamomdinare, aseT SemTxvevebSi 
marTvis avtomatizebuli sistemis gamoyenebaa gamarTlebuli. 

marTvis avtomatizebul da avtomatur sistemebs 
zogadad vuwodoT avtomatikis sistemebi. avtomatikis 
sistemebSi arsebuli meqanizmebiT xdeba garkveuli 
obieqtebis mdgomareobaTa cvla, anu marTva. maT samarTi 
obieqtebi ewodeba. aRniSnuli obieqtebis samarTavad 
avtomatikis sistemebs ganuwyvetliv unda miewodebodes 
informacia maTi mdgomareobis Sesaxeb, romelsac 
sakontrolo informacia ewodeba. obieqtebis samarTavad 
avtomatikis sistemebma aRniSnuli obieqtebis marTvis 
algoriTmebisa da Tavad obieqtebidan mosuli sakontrolo 
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informaciis safuZvelze unda gamoimuSaon da saTanado 
Semsrulebel mowyobilobebs gadascen marTvis brZanebebi.  

avtomatikis sistemis mowyobilobaTa erTobliobas, 
romelTa daniSnulebaa miiRon da gadaamuSaon sakontrolo 
informacia, gaanalizon miRebuli Sedegebi da 
funqcionirebis algoriTmis Sesabamisad gamoimuSaon 
marTvis brZanebebi, mmarTveli organo vuwodoT. igi samarT 
obieqtebTan kavSiris specialuri arxebiT unda iyos 
dakavSirebuli, romlebiTac aRniSnuli brZanebebi gadaecema 
obieqtebs. 

marTvis obieqtebi marTvis organosTan Tu mcire 
manZiliTaa daSorebuli, maSin TiToeuli obieqti mmarTvel 
organos SeiZleba davukavSiroT kavSiris individualuri 
arxiT. aseT SemTxvevaSi saqme gvaqvs pirdapiri marTvis 
avtomatikis sistemasTan (nax. 1.9). aRniSnuli sistema 
operatoris arsebobis SemTxvevaSi (punqtiruli nawili) 
warmoadgens avtomatizirebul sistemas, xolo misi 
ararsebobis dros – avtomatur sistemas. 

mmarTvel organosa da samarT obieqtebs Soris 
arsebuli l manZili (ix. nax. 1.10) mniSvnelovania, maSin 
kavSiris Rirebuleba SeiZleba aRmoCndes mTliani 
avtomatikis sistemis Rirebulebis Tanazomadi an am 
Rirebulebaze meti. aseT SemTxvevaSi wamoiWreba kavSiris 
arxebis raodenobis (maSasadame saerTo Rirebulebis 
Semcirebis) problema. sxva sityvebiT rom vTqvaT, kavSiris 
arxebis efeqturad organizebis problema. 

aRniSnuli problemis gadawyveta warmoadgens 
telemeqanikis funqcias. termini “telemeqanika” 1905 wels 
iqna SemoRebuli frangi e. branlis mier da Sedgeba ori 
berZnuli sityvisaga: tele – Sors, mechonike – xelovneba anu 
mecniereba manqanebis Sesaxeb. telemeqanika ewodeba 
mecnierebisa da teqnikis dargs, romelic amuSavebs 
imformaciis gadacemisa da miRebis meTodebs, teqnikur 
saSualebebs obieqtis manZilze marTvisa da 
kontrolisaTvis. telemeqanika uzrunvelyofs 
teritoriulad dacilebuli mravali agregatis, manqanis, 
danadgaris muSaobis koordinacias, amasTan, saSualebas 
iZleva gaerTiandnen erTian kompleqsur telemeqanikur 
sistemad.  
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telemeqanikuri sistema ewodeba telemeqanikis 

mowyobilobebisa da kavSirgabmulobis arxebis 
erTobliobas, romlis daniSnulebaa marTvis brZanebebisa da 
samarTi obieqtebis mdgomareobis Sesaxeb informaciis 
avtomaturi gadacema manZilze.  

telemeqanikis sistemaSi, pirdapiri marTvis 
avtomatikis sistemisagan gansxvavebiT, gaTvaliswinebulia 
kavSiris arxebis raodenobis Semamcirebeli mowyobilobebi 
– Sifratorebi da deSifratorebi. (nax. 1.10). samarTi 
obieqtebidan gadmocemuli sakontrolo informaciebi Sedis 
SifratorSi, sadac xdeba maTi kodireba da aseTi saxiT 
gadacema Setyobinebis arxiT. aseTi kodirebuli informacia 
Sedis mmarTvel organosTan arsebul deSifratorSi, sadac 
xdeba imis gaSifvra,  Tu romeli obieqtidanaa gadmocemuli 
mocemuli informacia da miRebuli Sedegis miwodeba 
mmarTvel organosaTvis. 

analogiurad xdeba mmarTveli brZanebebis gadacema 
mmarTveli organodan. romelime samarTi obieqtisaTvis 
gankuTvnili mmarTveli brZaneba Sedis SifratorSi, sadac 
mas mieniWeba am obieqtis kodi. meore boloSi arsebul 
deSifratorSi am brZanebis Sesvlis Semdeg gaiSifreba, Tu 
romeli obieqtisTvisaa gankuTvnili es brZaneba da xdeba 
misTvis aRniSnuli brZanebis gadawodeba. nax. 1.9-ze Tu gvaqvs 
kavSiris n raodenobis arxi, mocemul SemTxvevaSi arxebis 
raodenoba oramdea Semcirebuli (SemWidroebuli 
mowyobilobis gamoyenebisas misi raodenoba SeiZleba 
erTamde Semcirdes). 

 

nax.1.9 pirdapiri marTvis avtomatikis sistemis 
struqturuli sqema 
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telemeqanikuri sistemis gamoyeneba ekonomikurad 
gamarTlebulia, Tu kavSiris Semcirebuli arxebis saerTo 
Rirebuleba aRemateba Sifratorebisa da deSifratorebis 
saerTo Rirebulebas. 

rkinigzaze matarebelTa moZraobis regulirebisaTvis 
gamoiyeneba marTvis rogorc avtomaturi, aseve 
avtomatizirebuli da telemeqanikuri sistemebi. 

marTvis avtomaturi sistemebi gamoiyeneba 
gadasarbenebze matareblebis moZraobis usafrTxod 
regulirebisaTvis. sadgurebSi igive amocanis gadasawyvetad, 
rogorc wesi, gamoiyeneba marTvis avtomatizebuli sistemebi. 
rkinigzis calkeul ubnebze, romlebic ramdenime 
gadasarbensa da sadgurs moicavs, matarebelTa moZraobis 
regulirebisaTvis gamoiyeneba telemeqanikuri sistemebi, 
romlebsac sadipetCero centralizaciebi ewodeba. 
telemeqanikuri sistemebi SeiZleba gamoyenebuli iqnes 
msxvil sadgurebSic marTvis postidan daSorebuli 
obieqtebis marTvisTvisac da maT koduri centralizaciebi 
ewodeba.  

 

 

nax.1.10 telemeqanikuri sistemis struqturuli 
sqema (S – Sifratori, dS – deSifratori) 
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1.3.1 avtomatikis sasadguro sistemebi 

avtomatikis sasadguro sistemebis daniSnulebaa 
uzrunvelyos matareblebis usafrTxod moZraoba sadguris 
farglebSi. aRniSnuli funqciis realizeba xorcieldeba 
marSrutebis momzadebisa da maTi Sexsnis gziT. 

marSruti (Route) ewodeba sadguris farglebSi 
arsebul liandagis monakveTs, romelzec xdeba moZravi 
Semadgenlobebsi gadaadgileba. erTmaneTisagan ganasxvaveben 
samatareblo da samanevro marSrutebs. samatareblo 
marSruti (Train route) ewodeba sarkinigzo sadguris 
farglebSi arsebul liandagis monakveTs,  romliTac xdeba 
matareblis miReba gadasarbenidan an piriqiT, maTi gagzavna 
gadasarbenze. pirveli saxis samatareblo marSrutebs 
ewodeba miRebis marSrutebi, xolo meore saxis samatareblo 
marSrutebs – gagzavnis marSrutebi. ramdenime misaReb-
gasagzavni parkis mqone (magaliTad grZivi ganviTarebis) 
sadgurebSi arsebobs mesame saxis samatareblo marSrutebic, 
e.w. gadacemis marSrutebi, romlebiTac xdeba matareblebis 
gadacema erT-erTi parkidan meoreSi. 

samanevro marSruti (Shunting   route)  ewodeba sadguris 
farglebSi arsebul liandagis monakveTs, romliTac xdeba 
matareblis gadaadgileba sadguris farglebSi. aseTi 
marSrutebia, magaliTad, romelime sasadguro liandagidan 
moZravi Semadgenlobis  sxva liandagze an romelime CixSi 
gadaadgilebis marSrutebi. 

sadguris farglebSi erTmaneTisagan ganasxvaveben 
matarebelTa (moZravi Semdagenlobebis) marSrutizebul da 
aramarSrutizebul gadaadgilebebs. marSrutizebuli 
gadaadgilebebis dros gadaadgilebis dawyebis brZaneba 
gadaicema mudmivi signalebiT – SuqniSnebiT, xolo 
aramarSrutizebuli gadaadgilebebis dros – droebiTi 
gadasatani signalebiT, xmamaRlamolaparakiT an 
radiokavSiriT sityvierad gacemuli brZanebebiT. 
marSrutizebulia rogorc wesi, samatareblo 
gadaadgilebebi, xolo samanevro SeiZleba iyos (msxvil 
sadgurebSi) an ar iyos (mcire sadgurebSi) marSrutizebuli. 

SuqniSani warmoadgens mowyobilobas, romliTac 
gadaicema Suqsignali garkveuli mimarTulebiT moZravi 
Semadgenlobebis moZraobis nebadarTvis an akrZalvis, 
agreTve maTi moZraobis siCqaris SezRudvis Sesaxeb.  
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SuqniSnebs, romlebiTac gadaicema moZraobis 

akrZalvis an nebarTvis brZanebebi samatareblo da samanevro 
gadaadgilebebisaTvis, Sesabamisad samatareblo da samanevro 
SuqniSnebi ewodeba. SesaZlebelia maTi urTierTSerwymac. 
Serwymul SuqniSanze rogorc samatareblo, aseve samanevro 
gadaadgilebis akrZalvis brZanebebis gadascemad gamoiyeneba 
erTi da igive feris signali, oRond aRniSnuli 
gadaadgilebis nebadamrTavi brZanebebis gadasacemad 
gamoiyeneba sxvadasxva feris signalebi. 

sadgurebSi arsebul SuqniSnebs ewodeba sasadguro 
SuqniSnebi (station light signal). 

sasadguro (samatareblo, samanevro) SuqniSnebi 
ganekuTvneba naxevradavtomaturi moqmedebis SuqniSanTa 
jgufs. sadgurze normalur mdgomareobad iTvleba 
samatareblo da samanevro gadaadgilebebis arseboba. 
sadgurze normaluri mdgomareobad iTvleba mdgomareoba, 
rodesac Tavisufalia yvela sasadguro liandagi da 
akrZalulia nebismieri (samatareblo da samanevro) 
gadaadgileba. normaluri mdgomareobis dros yvela 
sasadguro SuqniSanze anTia amkrZalavi signali da 
nebadamrTveli signaliT misi Secvla avtomaturad (moZravi 
Semadgenlobis mier ganxorcielebuli qmedebebiT) 
SeuZlebelia. romelime sasadguri SuqniSanze nebadamrTveli 
signalis CarTvis, e.i. sadguris farglebSi moZravi 
SemadgeblobebisaTvis gadaadgilebis uflebis eqskluziuri 
ufleba aqvs operators (sadguris moriges). rac Seexeba 
romelime sasadguri SuqniSanze arsebuli nebadamrTveli 
signalis Secvlas amkrZalav signalad, igi SeiZleba moxdes 
avtomaturad (matareblis mier aRniSnuli SuqniSnis gavlis 
Semdeg) an araavtomaturad sadguris morigis mier 
(gamzadebuli marSrutis gauqmebis dros). 

marSrutizebuli gadaadgilebisaTvis marSrutis 
gamzadeba niSnavs marSrutSi Semavali yvela isris saTanado 
mdgomareobaSi gadayvanas da marSrutis gadamRobi signalis 
(SuqniSnis) gaRebas. aramarStutizbuli gadaadgilebebis 
dros marSrutis gamzadeba Semoifargleba mxolod masSi 
Semavali isrebis saTanado mdebareobebSi gadayvaniT. 
marSrutebis gamzadeba da gauqmeba an Sexsna xdeba 
avtomatikis sasadguri sistemebis mier. amrigad avtomatikis 
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sasadguro sistemebSi marTvis obieqtebia isrebi da 
signalebi (adre – semaforebi, axla – SuqniSnebi). 

marTvis obieqtebis samarTavad SeiZleba gamoyenebuli 
iqnas adamianis kunTovani, SekumSuli siTxis, SekumSuli 
haeris an eleqtruli Zala. aRniSnuli Zalis gamoyenebiT 
marTvis obieqtebi imarTeba centralizebulad – 
centraluri postidan gadacemuli saTanado brZanebebis 
Sesabamisad. amitom avtomatikis sistemebs, romlebiTac 
centralizebulad xdeba marTvis obieqtebis (isrebisa da 
signalebis) marTva – centralizaciebi ewodeba. ganasxvaveben 
meqanikur, eleqtromeqanikur, hidravlikur, pnevmatur da 
eleqtrul centralizaciebs. 

meqanikuri centralizacia ewodeba iseT 
centralizacias, romelSic isrebisa da signalebis 
samarTavad gamoiyeneba adamianis kunTovani Zala. 

meqanikuri centralizaciebis paralelurad iqmneboda 
hidravlikuri da pnevmaturi centralizaciebi, romlebSic 
adamianis kunTovani Zala Secvlili iyo Sesabamisad 
SekumSuli siTxisa da haeris ZaliT. pirvelad hidravlikuri 
centralizacia gamoCnda 1873 wels da igi farTod 
gavrcelda italiaSi. aseTi sistemis centralizaciebi 1892 
wlidan  saqarTvelosa da CrdiloeT kavkasiis sadgurebSic 
iqna danergili. pnevmaturi sistemis centralizaciebi 1883 
wels iqna damuSavebuli da danergili amerikisa da 
germaniis rkinigzebze. gansakuTrebiT gavcelda e.w. 
vestinhauzis sistemis pnevmaturi centralizaciebi. 
saqarTvelosa da ruseTis rkinigzebze pnevmaturi sistemis 
centralizaciebi ar iyo danergili. 

meoce saukunis dasawyisSi daiwyo meqanikuri sistemis 
centralizaciebSi calkeuli funqciebis Sesasruleblad 
adamianis kunTovani Zalis nacvlad eleqtruli Zalebis 
gamoyeneba. aseT hibridul centralizaciebs 
eleqtromeqanikuri centralizaciebi ewoda. 
eleqtromeqanikuri centralizacia ewodeba iseT 
centralizacias, romelSic isrebi da signalebi eleqtruli 
Zalis gamoyenebiT imarTeba, magram maT Soris arsebuli 
kavSirebi meqanikurad realizdeba specialur meqanikur 
yuTebSi arsebuli sablokirebeli mowyobilobebiT. pirveli 
mTliani eleqtruli centralizacia, romlis asagebad 
gamoyenebuli iyo eleqtromagnituri releebi, 1934 wels 



 34
dainerga CrdiloeT kavkasiis rkinigzis sadgur gudermesSi. 
gasuli saukunis 30-iani wlebis Sua periodidan rkinigzebis 
sadgurebze daiwyo eleqtruli centralizaciebis masobrivi 
danergva. 

dRes saqarTvelosa da msoflios rkinigzebze 
funqcionireben mxolod eleqtruli centralizaciebi, 
amitom Cven mxolod aseT centralizaciebze gavamaxvilebT 
yuradRebas. 

eleqtruli centralizaciebis klasificireba 
SeiZleba moxdes sxvadasxva niSniT, kerZod: 

1) marTvisa da kvebis aparaturis ganTavsebis adgilis 
mixedviT; 

2) marSrutebis gamzadebis mixedviT; 
3) marSrutebis Sexsnis mixedviT; 
4) sistemis asagebad gamoyenebuli saelemento bazis 

mixedviT. 
movaxdinoT eleqtronuli centralizaciebis 

klasificireba zemoTCamoTvlili niSnebis mixedviT. 
 
1) eleqtruli centralizaciebis klasificireba 

marTvisa da kvebis aparaturis ganTavsebis adgilis niSnis 
mixedviT ganasxvaveben adgilobrivi damokidebulebebisa da 
adgilobrivi kvebis, centraluri damokidebulebebisa da 
adgilobrivi kvebis, centraluri damokidebulebebisa da 
centraluri kvebis eleqtronul centralizaciebs; 

- adgilobrivi damokidebulebebisa da adgilobrivi 
kvebis centralizaciaSi centralur postze moTavsebulia 
mxolod marTvis pulti; marTvisa da kvebis mTeli aparatura 
gatanilia uSualod marTvis obieqtTan – sadguris yelSi 
arsebul specialur saTavsebSi (jixurebSi, WebSi); 

- centraluri damokidebulebebisa da adgilobrivi 
kvebis centralizaciaSi centralur postze moTavsebulia 
marTvis pulti da marTvis aparaturis ZiriTadi nawili. 
marTvis aparaturis umniSvnelo nawili, romlebiTac xdeba 
uSualod Semsrulebeli mowyobilobis marTva, agreTve 
mkvebis mTeli aparatura gatanilia uSualod marTvis 
obieqtTan, kerZod, sadguris yelSi arsebul specialur 
saTavsebSi (jixurebSi, WebSi); 

- centraluri damokidebulebebisa da centraluri 
kvebis centralizaciaSi centralur postzea moTavsebuli 
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rogorc marTvis pulti, aseve marTvisa da kvebis mTeli 
aparatura. 

marTvis obieqtebTan axlos, anu adgilobrivad, 
kvebisa da marTvis aparaturis ganTavseba amcirebs sistemis 
mier moxmarebuli eleqtruli energiis simZavresa da feradi 
liTonis (kavSiris arxebis organizebisaTvis saWiro 
sadenebis) xarjs, magram auaresebs sistemis momsaxurebis 
organizebis process. centralur postze, uSualod marTvis 
pultTan axlos mTeli aparaturis ganlagebisas ufro 
advili da komfortulia sistemis momsaxureba, amitom 
dReisTvis rkinigzis sadgurebSi swored aseTi sistemebia 
gamoyenebuli. 

 
2) eleqtruli centralizaciebis klasificireba 

marSrutebis momzadebis niSnis mixedviT ganasxvaveben 
individualuri, marSrutuli, avtomaturi da programuli 
marTvis eleqtrul centralizaciebs. 

- individualuri marTvis eleqtrul 
centralizaciaSi marSrutis mosamzadeblad marSrutSi 
Semavali yvela isris saTanado mdebareobebSi gadayvana da 
marSrutis gadamRobi SuqniSnis gaReba marTvis pultze 
Catarebuli individualuri qmadebebis saSualebiT xdeba;  

- marSrutuli marTvis eleqtrul centralizaciaSi 
nebismieri sirTulis marSrutis mosamzadeblad sakimarisia 
marTvis pult-tabloze arsebuli ori an remodenime 
specialur (samarSruto) Rilakze zemoqmedeba, romelTaganac 
pirveli afiqsirebs marSrutis sawyis wertils, xolo bolo 
Rilaki – marSrutis bolo wertils; 

- avtomaturi marTvis eleqtrul centralizaciaSi 
saWiro ar aris marTvis pult-tabloze raime manipulaciebis 
Sesruleba. marSrutis gasamzadebeli brZanebebi formirdeba 
moZravi Semadgenlobis mier garkveuli ubnis dakavebisas. 
rkinigzaze aseTi avtomaturi marTvis centralizaciebi 
gamoiyeneba maxarisxebel gorakebze. metropolitenSi 
avtomaturi marTva gamoiyeneba matareblebis mobrunebis 
marSrutebis gasamzadeblad, agreTve zonuri moZraobis 
reJimis dasamyareblad; 

- programuli marTvis eleqtruli centralizaciis 
dros marTvis pultze xdeba ramdenime marSrutis 
gasamzadebeli davalebis Seyvana da Semdeg es marSrutebi 
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mimdevrobiT realizdeba. aseTi eleqtruli centralizacia 
gamoiyeneba maxarisxebel gorakze moZravi moxsnebisaTvis 
marSrutebis gasamzadeblad. zemoT ganxilul 
centralizaciebSi drois mocemul periodSi marTvis 
pultze romelime erTi konkretuli marSrutis 
gasamzadeblad saWiro manipulaciebis Catareba xdeba, xolo 
programul eleqtrul centralizaciaSi marTvis pultze 
ramdenime aTeuli marSrutis gamzadebis programis akrefaa 
SesaZlebeli.  

  3) eleqtruli centralizaciebis klasificireba 
marSrutebis Sexsnis niSnis mxedviT ganasxvaveben saqciuri 
da marSrutuli Sexsnis eleqtrul centralizaciebs.  

seqciuri da marSrutuli Sexsnis eleqtruli 
centralizaciebis gansazRvrebamde ganvixiloT Tu ras 
ewodeba marSrutis Sexsna. 

marSrutis Sexsnis gansazRvrisaTvis individualuri 
marTvis eleqtruli centralizaciaSi sawyis erTeulad 
gamoyenebulia isari, xolo marSrutuli marTvis 
centralizaciaSi – elementaluri marSruti. ganvixiloT 
Tvitoeuli maTgani. 

 a) individualuri marTvis centralizaciaSi 
marSrutis gasamzadeblad masSi Semavali TiToeuli isari 
individualurad gadaiyvaneba saTanado mdebareobaSi, e.i. 
SesaZlebelia aRniSnuli isrebis   marTva. marSrutis 
gamzadebis (misi gadamRobi SuqniSnis gaRebis) Semdeg 
gamoiricxeba masSi Semavali isrebis marTvis SesaZlebloba. 
isris Caketva (point locking) ewodeba misi marTvis 
SesaZleblobis gamoricxvas. marSrutis Caketva ewodeba 
masSi Semavali yvela isris marTvis SesaZleblobis 
gamoricxvas 

 isris Sexsna (point locking release) ewodeba Caketili 
isris marTvis SesaZleblobis aRdgenas. Sesabamisad, 
Caketili marSrutis Sexsna ewodeba masSi Semavali yvela 
isris marTvis SesaZleblobis aRdgenas. marSruti SeiZleba 
Seixsnas avtomaturad, masSi moZravi Semadgenlobis gavlis 
Semdeg, an xelovnurad, sadguris morigis mier marTvis 
pult-tabloze saTanado operaciebis Catarebis Semdeg. 

b) marSrutuli marTvis eleqtrul centralizaciaSi 
marSrutis gamzadebisas saTanado mdebareobebSi isrebis 
individualuri gadayvana ar xdeba. am dros sadguris 
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morigis mier pult-tabloze umetes SemTxvevebSi mxolod 
marSrutis sawyisi da saboloo wertilebs afiqsirebs; 
gamonaklis SemTxvevebSi, garda zemoTaRniSnuli 
wertilebisa, sadguris moriges pult-tabloze im 
saSualedo wertilebis dafiqsirebac uxdeba, romlebSic 
xdeba marSrutis ZiriTadi trasis Secvla. 

pult-tabloze zemoTaRniSnuli manipulaciebis 
Catarebis Semdeg sistemaSi avtomaturad iwyeba akrefili 
marSrutis gamzadeba. 

marSrutis gasamzadeblad gamoiyeneba Semdegi 
strategia. 

sadguris farglebSi arsebuli TiToeuli 
izolirebuli ubani, romelic aRWurvilia sarelso wrediT , 
ganixileba rogorc elementaluri marSruti. 

aseTi midgomis dros Cvens mier zemoT ganxiluli 
nebismieri marSruti sxva araferia, Tu ara garkveuli 
TanamimdevrobiT SeerTebuli garkveuli raodenobis 
elementaluri marSrutebis erToblioba. 

normalur mdgomareobaSi, rodesac sadguris yvela 
ubani Tavisufalia moZravi Semadgenlobisagan da yvela 
SuqniSani daxurulia, SesaZlebelia nebismieri marSrutis 
momzadeba. es niSnavs, rom SesaZlebelia gasamzadebel 
marSrutSi Semavali yvela elementaluri marSruti 
erTmaneTTan mimdevrobiT SeerTdes da gaiRos marSrutis 
gadamRobi SuqniSani. aRniSnuli SuqniSnis gaRebis Semdeg 
ukve gamzadebul marSrutSi Semavali elementaluri 
marSrutis gamoyeneba sxva marSrutis gasamzadeblad 
SeuZlebeli xdeba. 

mocemul marSrutSi elementaluri marSrutis Caketva 
ewodeba romelime sxva marSrutSi misi gamoyenebis 
SesaZleblobis gamoricxvas. Sesabamisad, marSrutis Caketva 
ewodeba masSi Semavali yvela elementaluri marSrutis sxva 
marSrutebis gasamzadeblad gamoyenebis SesasZleblobis 
gamoricxvas.  

elementaluri marSrutis Sexsna ewodeba romelime 
gasamzadebel marSrutSi misi gamoyenebis SesaZleblobis 
aRdgenas, xolo marSrutis Sexsna ewodeba masSi Semavali 
nebismieri elementaluri marSrutis romelime gasamzadebel 
marSrutSi gamoyenebis SesaZleblobis aRdgenas. 
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seqciuri da marSrutuli Sexsnis eleqtruli 

centralizaciebis erTiani gansazRvrebis 
formulirebisaTvis isrebsa da elementalur marSrutebs 
vuwodoT pirobiTi elementebi. 

- marSrutuli Sexsnis eleqtrul centralizaciaSi 
marSruti (e.i. masSi Semavali yvela pirobiTi elementi) 
Seixsneba erTbaSad marSrutSi Semavali Semadgenlobis 
gavlis Semdeg. 

- seqciuri Sexsnis eleqtrul centralziaciaSi 
marSrutSi Semavali  pirobiTi elementebi Seixsneba 
TandaTan, moZravi Semadgenlobis mier maTze gavlis 
Sesabamisad. 

seqciuri Sexsnis principis gamoyeneba zrdis 
sadguris gamtarobis unars, amitom saSualedo da msxvil 
sadgurebSi gamoiyeneba seqciuri Sexsnis eleqtruli 
centralizaciebi. mcire sadgurebSi, romlebSic mcire 
raodenobis martivi marSrutebia, SeiZleba gamoyenebuli 
iqnes marSrutuli Sexsnis eleqtruli centralizaciebi. 

 
4) gamoyenebuli saelemento bazis mixedviT 

ganasxvaveben releur, eleqtronul da mikroprocesorul 
eleqtrul centralizaciebs. 

- gasuli saukunis 30-ian wlebSi agebul eleqtrul 
centralizaciebSi saelemento bazad gamoyenebuli iyo 
eleqtromagnituri releebi, e.i. isini releur 
centralizaciebs warmoadgendnen. releuri centralizaciebi 
metad sicocxlisunarianebi aRmoCndnen. amas xeli Seuwyo im 
garemoebam, rom ganuwyvetliv xdeboda releuri bazis 
srulyofa. sabWoTa kavSirSi Seqmnili iyo oTxi Taobis 

releebi: НР, НШ, НМШ, РЭЛ. maTi gamoyenebiT damuSavebuli 
iqna eleqtruli centralizaciebis sxvadasxva sistemebi, 
romlebic dRes funqcionireben saqarTvelos rkinigzis 
sadgurebSi. 

- gasuli saukunis 60-ian wlebSi damuSavebuuli iqna 
eleqtruli centralizaciebi naxevargamtaruli saelemento 
bazis gamoyenebiT, magram aseTi sistemebi moralurad manmade 
moZveldnen, sanam daiwyeboda sadgurebSi maTi masobrivi 
danergva. amis mizezi gaxda gasuli saukunis 70-ian wlebSi 
integraluri sqemebis damuSaveba. 
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- gasuli saukunis 80-iani wlebidan daiwyo 

eleqtruli centralizaciebis damuSaveba 
mikroprocesoruli saelemento bazis gamoyenebiT. 
dReisaTvis mikroprocesoruli eleqtronuli 
centralizaciebi warmoadgenen perspeqtiul sistemebs, 
romlebic warmatebiT funqcionireben msoflios rkinigzebis 
sxvadasxva sadgurebSi. mimdinareobs releuri eleqtruli 
centralizaciebis mikroprocesoruli centralizaciebiT 
Secvlis procesi. paralelurad mimdinareobs releuri 
sistemebis Semdgomi srulyofa-gaumjobesebis procesi. 

 
 
1.3.2. avtomatikis sagadasarbeno sistemebi 

gadasarbeni (Station-to-station block) ewodeba rkinigzis 
xazis nawils, romelic orive mxridan SemosazRvrulia 
ganmacalkavebeli punqtebiT (sadgurebiT, asaqcevebiT, 
gasaswrebi punqtebiT). gadasarbenze matarebelTa moZraobis 
maorganizebelma sistemam saWiroa 

- gamoricxos erTidaigive liandagze 
urTierTSemxvedri mimarTulebiT matareblebis moZraobis 
SesaZlebloba; 

-  erTidaigive liandagze erTmaneTis miyolebiT 
moZrav matareblebs Soris daicvas maTi Sejaxebis Tavidan 
asacileblad aucilebeli sivrciTi intervali.  

avtomatikis sistemas, romelic uzrunvelyofs 
zemoTaRniSnuli pirobebis Sesrulebas, ewodeba 
gadasarbenze matareblebis moZraobis intervaluri 
regulirebis sistema. 

gadasarbenze matareblebis moZraobis intervaluri 
regulirebis sistema rTuli sistemaa da Sedgeba calkeuli 
qvesistemebisagan. es ukanasknelebi pirobiTad SeiZleba 
davyoT ZiriTad da damatebiT qvesitemebad.  

intervaluri regulirebis sistemis ZiriTadi 
qvesistemebia: 

- naxevradavtomaturi blokireba; 
- avtomaturi blokireba; 
- avtomaturi salokomotivo signalizacis sistema 

moZraobis avtomaturi regulirebiT. 
intervaluri regulirebis sistemis damatebiTi 

qvesistemebia: 
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- gadasasvlelebis signalizaciisa da avtomaturi 

gadaRobvis qvesistema; 
- matareblebis moZraobis avtomaturi sadispeCero 

kontrolis qvesistema. 
mokled davaxasiaToT zemoT CamTvlili yela 

qvesistemebi. 
 
- naxevradavtomaturi blokireba ewodeba matarebelTa 

moZraobis intervaluri regulirebis sistemas, rodesac 
mTeli gadasarbeni erT blok-ubnadaa ganxiluli, 
romelzedac erTdroulad mxolod erTi matareblis 
moZraobaa SesaZlebeli da matarebelTaSorisi intervali im 
drois tolia, romelic matarebels sWirdeba gadasarbenis 
gasavlelad.   

ganxilul sistemaSi erTmaneTis mimyoli matareblebi 
sivrculad daSorebulia gadasarbenis sigrZis toli 
manZiliT, rac zrdis intervals da amcirebs rkinigzis 
ubnebis gamtarobis unars. naxevradavtomaturi blokireba 
SeiZleba gamoyenebuli iqnes mcired moqmed ubnebze, sadac 
uaxloesi 7-10 wlis ganmavlobaSi mosalidneli ar aris 
gadazidvebis moculobis mniSvnelovani zrda. 

naxevradavtomaturi avtoblokirebis kidev erT nakls 
warmoadgens is garemoeba, rom aRniSnuli sistemis dros, 
rogorc wesi, gadasarbenze ar ewyoba sarelso wredebi; amis 
gamo ar kontroldeba gadasarbenze relsebis mTlianoba, 
rac magistralur gzaze avariaTa albaTobas mkveTrad 
zrdis. aRniSnuli naklis aRmosafxvrelad Cveulebrivi 
sarelso wredebis gamoyeneba ekonomikurad gaumarTlebelia 
(ubnis dabali gamtarobis gamo). amitom damuSavebuli iqna 
specialuri, SedarebiT dabali Rirebulebis mqone, 
upirepiro sarelso wredi, romlis moqmedebis princips 
ganvixilavT meore TavSi. miuxedavad amisa, im ubnebze, 
romlebzedac 7-10 wliani perspeqtiviT mosalodnelia 
gadazidvebis moculobis mkveTri zrda, naxevradavtomaturi 
blokirebis danergvs ekonomikurad gaumarTlebelia. 

  
- avtoblokireba ewodeba matarebelTa moZraobis 

intervaluri regulirebis sistemas, romlis drosac  
gadasarbeni iyofa blok-ubnebad da am ubnebis sazRvrebTan 
idgmeba avtomaturad moqmedi SuqniSnebi. TiToeuli blok-
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ubnis farglebSi ewyoba eleqtruli sarelso wredi, 
romelic gamoiyeneba rogorc blok-ubnis mdgomareobis 
(Tavisufalia Tu dakavebulia) gadamwodad, aseve sarelsi 
Zafebis mTlianobis gasakontroleblad. avtoblokirebaSi 
gamoyenebul SuqniSnebs ewodeba gasasvleli SuqniSnebi da 
avtoblokirebisaTvis isini warmoadgenen  marTvis obieqtebs. 

avtoblokireba warmoadgens matarebelTa moZraobis 
intervaluri regulirebis yvelaze gavrcelebul da 
perspeqtul sistemas. 

avtoblokirebs dros TiToeul gasasvlel 
SuqniSanTan idgmeba releuri da sabatareo karadebi. pirvel 
maTganSi ganTavsebulia SuqniSnis naTurebis marTvisaTis 
aucilebeli aparatura, xolo meoreSi – aRniSnuli 
aparaturisa da sarelso wredebis kvebisaTvis aucilebeli 
kvebis wyaroebi.  

SuqniSnebi erTmaneTTan dakavSirebulia sahaero an 
sakabelo saxazo wredebiT. saxazo wredebTan aparaturis 
misaerTeblad Zalovan sadenebze idgmeba sareleo 
karadebTan dakavSirebuli sakabelo yuTebi. avtoblokirebis 
mowyobilobebi kvebas iReben 10kv Zabvis mqone maRali Zabvis 
samfaza xazisagan. amis gansaxorcieleblad Zalovan 
sayrdnebze idgmeba kabeliT releur karadasTan 
dakavSirebuli damadablebeli saxazi transformatorebi. 

avtoblokirebis apratura moZravi matareblis 
zemoqmedebiT anxorcielebs gasavleli SuqniSnebis 
signalebis avtomatur gadarTvas. TiToeuli gasavleli 
SuqniSnis sasignalo Cveneba mocemul SuqniSanTan 
miaxlovebuli matareblis memanqanes miuTiTebs win mimavali 
matareblis koordinatebs. avtoblokirebis dros gamoiyeneba 
sam- da oTxniSna signalizacia. amaSTanave, oTxniSniani 
avtoblokireba rekomendebulia gamoyenebuli iqnas 
sagareubno ubnebze, romlebzedac kursireben mkveTrad 
gansxvavebuli siCqaris mqone matareblebi. 

samniSna signalizaciis avtoblokirebis dros 
gasavleli SuqniSnebiT gadaicema Semdegi sasignalo 
Cvenebebi: 

- mwvane Suqi – nebadarTulia dadgenili siCqariT 
moZraoba, Semdegi SuqniSani Riaa, win Tavisufalia ori an 
meti blok-ubani;     
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- yviTeli Suqi – nebadarTulia moZraoba gaCerebis 

mzadyofniT, Semdegi SuqniSani daxurulia; 
- wiTeli Suqi – sdeq, signalis gavla akrZalulia.  
oTxniSna signalizaciis avtoblokirebis dros 

gasavleli SuqniSnebiT gadaicema Semdegi sasignalo 
Cvenebebi: 

- mwvane Suqi - nebadarTulia dadgenili siCqariT 
moZraoba, win Tavisufalia sami an meti blok-ubani;  

- erTad mnaTi erTi yviTeli da erTi mwvane Suqi – 
win Tavisufalia ori blok-ubani; 

- erTi yviTeli Suqi - win Tavisufalia erTi blok-
ubani;  

- wiTeli Suqi – sdeq, signalis gavla akrZalulia. 
satvirTo matareblebis adgilidan daZvrisa da 

gaCerebisaTvis Zneli profilis mqone elementebze 
dasayenebel gasasvlel SuqniSnebze dayenebuli unda iyos 
TeTri feris amreklavi niSniani faris saxis pirobiT-
nebadamrTveli signali; amreklav niSans aqvs aso T –s 
forma. am signalis arseboba nebas aZlevs satvirTo 
matarebels 20 km/sT siCqariTa da moZraobis dabrkolebis 
warmoqmnisas  dauyovnebeli gaCerebis mzadyofniT gaiaros 
wiTeli Suqiani SuqniSani. 

SuqniSanze wiTeli Suqis naTebisas an SuqniSnis 
ganusazRvreli Cvenebis dros memanqanem unda gaaCeros 
matarebeli. igi Tu xedavs, an man  Tu icis, rom momdevno 
blok-ubani dakavebulia matarebliT, maSin ekrZaleba 
moZraoba blok-ubnis ganTavisuflebamde; memanqanem Tu ar 
icis matareblis arseboba momdevno blok-ubanze, igi 
valdebulia gaCerebis Semdeg auSvas muxruWebi da, am xnis 
ganmavlobaSi Tu ar ainTo nebadamrTavi signali, matarebeli 
waiyvanos 20 km/sT-ze araumetesi siCqariT, gansakuTrebuli 
yuradRebiTa da dauyovnebeli gaCerebis mzadyofniT. 

sadguris Sesasvleli SuqniSnis win arsebul 
gasavlel SuqniSans ewodeba winaSesasvleli SuqniSani. mas 
gaaCnia ufro gafarToebuli signalizacia. kerZod, garda 
zemoT aRniSnuli signalebisa, winaSesasvlel SuqniSanze 
arsebobs Semdegi signalebi: 

erTi yviTeli cimcima Suqi – moZraoba nebadarTulia 
dadgenili siCqariT, Sesasvleli SuqniSani Riaa da 
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moiTxoveba misi gavla Semcirebuli siCqariT, matarebeli 
miiReba gverdiT liandagze; 

erTi mwvane cimcima Suqi - moZraoba nebadarTulia 
dadgenili siCqariT, Sesasvleli SuqniSani Riaa da 
moiTxoveba misi gavla 80 km/sT-ze araumetesi siCqariT, 
matarebeli miiReba sadguris mTavar liandagze. 

avtoblokirebis mowyobilobebi akontrolebs 
relsebis mTlianobas. liandagis dazianebis (relisi 
gatexvis an amoRebis) SemTxvevaSi dazianebuli relsiani 
blok-ubnis gadamRob SuqniSanze CairTveba wiTeli signali, 
romelic moiTxovs matareblis gaCerebas. 

avtoblokirebian ubanze gasavleli SuqniSnebis cudi 
xilvadobis dros SesaZlebelia matarebelma daarRvios 
moZraobis usafrTxoebis uzrunvelyofis moTxovna  da 
gaiaros daxuruli SuqniSani. usafrTxoebis asamaRleblad 
avtoblokirebasTan erTad gamoiyeneba ricxviTi an 
sixSiruli kodis avtomaturi salokomotivo signalizaciis 
sistema. 

intervaluri regulirebis sistemebis intensiuri 
ganviTarebis kvalobaze muSavdeba avtoblokirebis axali 
sistemebi, romelTaganac ganvixilavT centralizebuli 
avtoblokirebisa da koordinatuli avtoblokirebis 
sistemebs.  

 
- centralizebuli avtoblokireba ewodeba 

avtoblokirebis sistemas, romelSic ar gamoiyeneba 
gasavleli SuqniSnebi, xolo marTvis mTeli aparatura 
ganTavsebulia ara gadasarbenebze arsebul sareleo 
karadebSi, aramed gadasarbenis momijnave sadgurebSi 
arsebul centralur postebze. am sistemaSi intervaluri 
regulirebis ZiriTadi saSualebaa ricxviTi an sixSiruli 
avtomaturi salokomotivo signalizaciis sistema. 
gadasarbenze datovebulia mxolod transformatorebi an 
drosel-transformatorebi, romlebic sadgurebTan 
dakavSirebulia mxolod sakabelo xazebiT. centralizebul 
avtoblokirebaSi ZiriTadad gamoiyeneba sixSiruli 
avtomaturi salokomotivo signalizacia, xolo sarezervod 
– ricxviTi avtomaturi salokomotivo signalizacia. 
gadasarbenze arsebuli yvela sarelso wredi ikvebeba 
sadgurSi arsebuli saerTo koduri saliandago 
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transmiteridan. kodireba iwyeba matareblis mier mocemuli 
sarelso wredis dakavebis momentidan, xolo kodis Sinaarss 
gansazRvravs im sarelso wredebis raodenoba, romlebic 
arsebobs urTierTmimyol matareblebs Soris. 

damuSavebulia da inergeba centralizebuli 
avtoblokirebis ori sistema: 

1) maizolirebeli pirapirebiT formirebuli 
SezRuduli sarelso wredebiani centralizebuli 
avtoblokireba; 

2) upirapiro SeuzRudavi sarelso wredebiani 
centralizebuli avtoblokireba. 

radganac centralizebul avtoblokirebaSi ar 
arsebobs gasavleli SuqniSnebi da mkafiod ar aris 
fiqsirebuli blok-ubnebis sazRvrebi, amitom memanqanem 
matareblis tarebisas unda ixelmZRvanelos salokomotivo 
SuqniSnis CvenebebiT. aseT pirobebSi memanqanem unda 
gamoiCinos gansakuTrebuli sifxizle, raTa ar dauSvas 
dakavebul ubanze Sesvla. memanqanis muSaobis 
gasaadvileblad da mocemuli ubnis sazRvarze matareblis 
gasaCereblad samomsaxureo muxruWebis droulad 
asamoqmedeblad centralizebuli avtoblokirebis sistemis 
mowyobilobebs emateba muxruWebis avtomaturi marTvis 
mowyobilobebi. intervaluri regulirebis am axali sistemis 
ufro swrafad danergvis mizniT aucilebelia misi 
aparaturis warmoebis teqnologiis srulyofa. 

centralizebul avtoblokirebis sitemaSi kodireba 
SeiZleba CairTos rogorc avtomaturad, moZravi 
Semadgenlobis mier saTanado sarelso wredze zemoqmedebis 
Sedegad,  aseve pult-tablodan sadguris morigis mier. 
liandagze winaaRmdegobebis warmoqmnis SemTxvevaSi 
sadguris moriges SeuZlia nebismier sarelso wredSi 
amorTos avtomaturi salokomotivo signalizaciis 
signalebi, an ufro metad nebadamrTveli kodi Secvalos 
naklebad nebadamrTveli kodiT. amiT gamoiricxeba avariuli 
situaciebis warmoSobis albaToba da maRldeba matarebelTa 
moZraobis usafrTxoeba. 

Cqarosnuli (maRalsiCqaruli) moZraobis magistralur 
xazebze intervaluri regulireba xdeba oTxniSniani 
signalizaciis mqone avtoblokirebiT, romelsac emateba 
mravalniSniani avtomaturi salokomotivo signalizacia; am 
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ukanasknelis dros gamoiyeneba sixSiruli kodireba, xolo 
salokomotivo SuqniSanze gaTvaliswinebulia mravalniSna 
signalizacia. 

200km/sT siCqaris mqone Cqarosnul matareblebs 
gaaCniaT grZeli samuxruWo manZilebi, amitom avtoblokireba 
da oTxniSna avtomaturi salokomotivo signalizacia ver 
uzrunvelyofen aseTi kategoriis matareblebis moTxovnil 
intervalur regulirebas; amitom aucilebelia 
avtoblokirebasTan erTad funqcionirebdes mravalniSna 
signalizaciis mqone  avtomaturi salokomotivo 
signalizacia. salokomotivo SuqniSanze sasignalo Cveneba 
feriT an am feris fonze arsebuli ricxviT uCvenebs 
siCqares, ra siCqariTac matarebelma SeiZleba gaiaros 
winmdebare SuqniSani. Tu faqtiuri siCqare aWarbebs dasaSveb 
siCqares, maSin CairTveba samomsaxureo damuxruWeba da 
faqtiuri siCqare mcirdeba dasaSveb siCqaremde. amkrZalav 
signalian gasavlel SuqniSanTan miaxloebis kvalobaze 
salokomotivo SuqniSanze Cndeba signali, romelic aCvenebs 
memanqanes Seamciros siCqare amkrZalavi signalis mqone 
SuqniSnis win mis srul gaCerebamde. 

 
- koordinatuli avtoblokireba ewodeba 

avtoblokirebis nairsaxeobas, romelSic ar gamoiyeneba 
rogorc SuqniSnebi, aseve sarelso wredebi. gadasarbenze 
matareblis adgilmdebareobis (koordinatebis) gansazRvris 
funqcias asruleben liandagis gaswvriv Spalebis an miwis 
zedapirze dagebuli izolirebuli Sleifebi (izolirebuli 
sadenebi); maTi gadajvaredinebiT formirdeba gadasarbenze 
matareblebis adgilmdebareobis koordinatebis 
gamosaTvleli elementaruli ubnebi. aRniSnuli ubnebi 
warmoadgenen saSualedi rgolebs, romelTa daxmarebiTac 
saTanado signalebi gadaicema: 

a) lokomotividan sasadguro mowyobilobebSi 
(gadasarbenze matareblis adgilmdebareobis koordinatebis 
gansasazRvravad); 

b) sasadguro mowyobilobebidan – lokomotivze 
(salokomotivo SuqniSanze signalebis CasarTavad). 

zemoTaRniSnuli Sleifis saSualebiT organizebul 
sistemas ewodeba saliandago arxi. arsebobs saliandago 
arxebis mowyobis (salianfado Sleifebis Calagebis) 
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sxvadasava xerxebi. erT-erTi aseTi xerxis gamoyenebiT 
organizebuli saliandago arxi naCvenebia naxaz 1.11-ze 

SleifebiT aRWurvili rkinigzis ubani iyofa 
daaxloebiT 10-20 km sigrZis saxazo zonebad. matareblis 
diskretuli siCqare ganisazRvreba gadajvaredinebuli 
Sleifis daxmarebiT; es xdeba matareblis mier drois 
erTeulSi gavlili gadajvaredinebis signalebis nulovani 
donis mqone wertilebis daTvlis gziT. matareblis 
koordinatebi ganisazRvreba ubnis dasawyisidan matareblis 
mdebareobis adgilamde gadazvaredinebebis daTvliT.    

 

 

nax.1.11. saliandago arxis mowyobis (saliandago 
Sleifis Calagebis) sqema 

                   
intervaluri regulirebis koordinatul sistemaSi 

sxvadasxva lokomotivebidan miRebuli informaciebi 
gadasarbenze matareblebis koordinatebis Sesaxeb muSavdeba 
da analizdeba. koordinatebis sxvaobaTa gamoTvlis gziT 
ganisazRvreba erTmaneTs mimyol matareblebs Soris 
arsebuli faqtiuri manZili. mis mniSvnelobaze 
damokidebulebiT gamomuSavdeba brZaneba ukan moZravi 
matareblis dasaSvebi siCqaris Sesaxeb, romelic gardaiqmeba 
sixSirul kodur signalad da kavSiris induqtiuri arxiT 
gadaicema SleifSi. am ukanasknelidan aRniSnul  sixSiruli 
signals antenis saSualebiT aRiqvams sistemis 
salokomotivo mowyobilobebi, romlebic maTi gaSifvris 
Semdeg salokomotivo SuqniSanze CarTaven saTanado feris 
Suqs da saTanado dafaze daafiqsireben matareblis 
moZraobis dasaSveb siCqares. urTierTmimyoli matareblebis 
daaxloebisa da maT Soris arsebuli manZilis Semcirebis 
kvalobaze intervaluri regulirebis mowyobilobebi 
gamoimuSaveben brZanebas dasaSvebi siCqaris Semcirebis 
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Sesaxeb. salokomotivo SuqniSanze Tu gaCndeba signali, 
romelic faqtiur siCqareze ufro naklebi siCqariT 
moZraobis uflebas iZleva, CairTveba samomsaxureo 
damuxruWeba da faqtiuri siCqare Semcirdeba dasaSveb 
siCqaremde. matareblebis Semdgomi daaxloeba gamoiwvevs 
mdore damuxruWebas dabrkolebis win matareblis srul 
gaCerebamde. intervaluri regulirebis koordinatul 
sistemas SeiZleba daematos sarelso wredebi, raTa 
gakontroldes relsebis mTlianoba, raTa avtoblokirebiTa 
da avtomaturi salokomotivo signalizaciiT aRWurvili 
ubnebis doneze uzrunvelyofili iqnes matareblebis 
moZraobis sruli usafrTxoeba. 

gadasarbenze matarebelTa moZraobis intervaluri 
regulirebis sistemis damatebiT qvesistemebad, rogorc 
zemoT gvqonda aRniSnuli, ganixileba gadasasvlelebze 
avtomaturi gadamRobi qvesistema da matareblebis moZraobis 
avtomaturi sadispeCero kontrolis sistema. 

 
- avtomaturi salokomotivo signalizaciis sistema 

ewodeba sistemas, romliTac im gasavleli SuqniSnis Cveneba, 
romelsac uaxlovdeba matarebeli, memanqanis kabinaSi 
avtomaturad gadaicema da salokomotivo SuqniSanze ainTeba 
sasignalo naTura, romelic imeorebs zemoTaRniSnul 
Cvenebas. 

saqarTvelos rkinigzaze gavrcelebulia oTxniSna 
avtomaturi salokomotivo signalizaciis sistema, romlis 
drosac salokomotivo SuqniSans gaaCnia Semdegi Cvenebebi; 

- mwvane Suqi – maqsimaluri siCqariT moZraobis 
nebarTvas iZleva; SuqniSanze, romelsac matarebeli 
uaxlovdeba, anTia mwvane, an cimcima mwvane, an erTad mnaTi 
erTi mwvane da erTi yviTeli Suqi; 

- yviTeli Suqi -  iZleva moZraobis nebas da iTxovs 
siCqaris Semcirebas; SuqniSanze, romelsac matarebeli 
uaxlovdeba anTia erTi an ori yviTeli Suqi; an ori 
yviTeli Suqi, romelTaganac zeda cimcimebs; an ori yviTeli 
Suqi da mwvane zoli; an cimcima mwvane, yviTeli Suqi da 
mwvane zoli; 

- yviTel-wiTeli Suqi, romelic moZraobis uflebas 
iZleva gzCerebis mzadyofniT; SuqniSanze, romelsac 
matarebeli uaxlovdeba anTia wiTeli in momwvevi signali; 
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- wiTeli Suqi, rac niSnavs, rom matarebelma gaiara 

wiTeli Suqiani SuqniSani. 
 avtomaturi salokomotivo signalizaciis 

mowyobilobebi funqcionireben ara marto gadasarbenebze, 
aramed matareblis gavlisas sadguris mTavar da gverdiT 
liandagebSi. memanqanis kabinaSi  arsebul salokomotivo 
SuqniSanze gaCndeba sasignalo naTeba, romelic imeorebs 
sadguris Sesasvlel da gasasvlel SuqniSnebze arsebul 
Cvenebebs. 

 
- avtomaturi gadamRobi sistema ewodeba sistemas, 

romelic ewyoba gadasasvlelze da warmoadgens erT doneze 
saavtomobilo gzebisa da liandagebis gadakveTis adgilze 
dasayenebeli xelsawyoebisa da mowyobilobebis kompleqss. 
es mowyobilobebi avtomaturad imarTeba moZravi 
matareblebis mier da krZalaven avtotransportis moZraobas 
gadasasvlelze am ukanasknelTan matareblis miaxloebidan 
mis srul ganTavisuflebamde periodSi. 

 
- matareblebis moZraobis avtomaturi sadispeCero 

kontrolis sistema ewodeba sistemas, romelic samatareblo 
dispeCers saSualebas aZlevs drois yovel momentSi icodes 
matareblebis adgilmdebareoba, agreTve sakontrolo ubanSi 
ganTavisuflebuli sadgurebis Sesasvlel da gasasvlel 
SuqniSnebze arsebuli signalebi. es mniSvnelovnad 
amsubuqebs dispeCeris muSaobis pirobebs, aZlevs mas 
saSualebas maRali siCqareebisa da intensiuri moZraobis 
dros moqnilad marTos matareblebis moZraoba. 
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T a v i   2 

sarelso wredebis agebisa da 

funqcionirebis safuZvlebi 

 

2.1. sarelso wredebis daniSnuleba, saxeebi, 

struqturuli sqemebi da klasifikacia; 

maTi elementebi da kvebis wyaroebi 

rkinigzaze matareblebis moZraobis regulirebis 
Tanamedrove avtomaturi da avtomatizebuli sistemebis 
funqcionirebisaTvis aucilebelia maT miewodebodes 
pirveladi diskretuli informacia liandagis mdgomareobis 
(dakavebulobis, Tavisuflebis, mTlianobis) Sesaxeb. am 
informaciis Sekrebisa da formirebisaTvis gamoiyeneba 
pirveladi saliandago gadamwodebi, romlebic 
mowyobilobisa da moqmedebis principis mixedviT iyofian    
uwyvet da wertilovan gadamwodebad. mocemul da momdevno 
TavebSi Cven ganvixilavT uwyvet saliandago gadamwodebs, 
xolo bolo meoTxe TavSi – wertilovan saliandago 
gadamwodebs. 

 uwyveti tipis saliandago gadamwodebs gaaCniaT 
farTo funqcionaluri SesaZleblobebi da sxvadasxva 
saeqspluatacio pirobebSi, kerZod, gadasarbenebze, 
sadgurebSi, maxarisxebel gorarebze da a. S., muSaobis 
unari. amitom uwyveti tipis saliandago gadamwodebma ise  
myarad daimkvidres adgili sarkinigzo avtomatikisa da 
telemeqanikis sistemebSi, rom dRes Zneli warmosadgenia 
aRniSnuli sistemebis warmodgena uwyveti tipis saliandago 
gadamwodebis gareSe.   

rkinigzaze gavrcelebul uwyveti tipis saliandago 
gadamwods warmoadgens gasuli saukunis 60-70-ian wlebSi 
amerikeli gamomgoneblis uiliam robinsonis mier 
damuSavebuli eleqtruli sarelso wredi (SemoklebiT, 
sarelso wredi), romelmac ganvlili periodis ganmavlobaSi 
mniSvnelovani modificireba ganicada. 
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sarelso wredi ewodeba liandagis mdgomareobis 

(dakavebulobisa da mTlianobis) gadamwods, romlis aRmqmel 
organos warmoadgens sarelso xazi. aRniSnuli specifikuri 
aRmqmneli organos gamoyenebis wyalobiT sarelso wredi 
warmatebiT asrulebs moZrav Semadgenlobasa da im 
xelsawyoebs Soris uwyveti kavSiris damyarebis funqcias, 
romlebic gamoiyeneba matareblebis moZraobis 
saregulireblad da maTi usafrTxoebis uzrunvelsayofad. 

gadasarbenebsa da sadgurebSi, sadac xdeba 
matareblebis intensiuri moZraoba, sarelso wredebi 
afiqsireben izolirebul saliandago ubanze moZravi 
Semadgenlobis arsebobas da relsebis mTlianobas (sarelso 
Zafis sruli meqanikuri an eleqtruli gawyvetis 
ararsebobas). moZravi Semadgenlobis ararsebobisa da 
sarelso Zafebis wesivrulobis dros sarelso wredebis 
mier xdeba logikuri erTianis eqvivalenturi signalis 
formireba. sarelso Zafebi Tu dakavebulia an eleqtrulad 
gawyvetilia, sarelso wredebiT formirdeba logikuri 
nulis eqvivalenturi signali (logikaSi dadebiTi 
konvenciis gamoyenebis SemTxvevaSi logikur 1-ad miiReba 
garkveuli fizikuri sididis, magaliTad Zabvis an denis, 
maRali (garkveuli),  xolo logikur 0-ad – dabali 
mniSvneloba; uaryofiTi konveciis  gamoyenebis SemTxvevaSi 
piriqiT, logikur 1-ad miiReba aRniSnuli sidideebis 
dabali, xolo logikur 0-ad – maRali mniSvneloba. releur 
sistemebSi, rogorc wesi, gamoiyeneba dadebiTi konvencia, 
xolo eleqtronul, kerZod, mikroprocesorul sistemebSi, 
SeiZleba gamoyenebuli iqnas uaryofiTi konvenciac)  

Tavdapirvelad sarelso wredebi asrulebdnen marto 
saliandago gadamwodis funqciebs, kerZod, afiqsirebdnen 
izolirebuli ubnebis dakavebulobisa Tu Tavisuflebis 
faqts da akontrolobdnen liandagebis mTlianobas.  

dRes sarelso wredebi warmatebiT gamoiyeneba or 
mezobel SuqniSans Soris, agreTve liandagebidan 
lokomotivze  (avtomaturi salokomotivo signalizaciis 
SemTxvevaSi) koduri signalebis gadamcem telemeqanikur 
arxadac.  

sarelso wredebs, romlebic asruleben zemoT 
aRniSnul  sapasuxismgeblo funqciebs, metad mZime  
saeqspluatacio pirobebSi uxdebaT muSaoba. amasTanave es 
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pirobebi sul ufro da ufro rTuldeba. kerZod, maRldeba 
doneebi da farTovdeba speqtruli Semadgenlobebi im 
dabrkolebebisa, romelTa wyaroebia wevis denebi, 
energosistemebi, samatareblo centralizebuli ganaTebisa 
da vagonebis gaTbobisaTvis gamosayenebeli denebi; uaresdeba 
sarelso xazebis parametrebi, gansakuTrebiT rkina-betonis 
Spalebis gamoyenebisas da a.S. amitom mkacrdeba sarelso 
wredebisadmi wayenebuli moTxovnebi. maTi 
dakmayofilebisaTvis ganuwyvetlad mimdinareobs axali 
meTodebisa da teqnikuri saSualebebis gamoyenebiT sarelso 
wredebis modernizeba-srulyofis procesi. amis Sedegad 
damuSavebuli iqna mravali saxis sarelso wredi, romelTa 
klasificireba SeiZleba moxdes sxvadasxva niSnis mixedviT. 
sarelso wredebis klasficireba naCvenebia nax. 2.1-ze. 

   u. robinsonis mier Seqmnili pirveli sarelso 
wredi warmoadgenda mudmivi denis normalurad ganrTul 
sarelso wreds (ix. nax. 1.2), romelic akontrolebda 
izolirebuli ubnis dakavebulobas, magram ver 
akontrolebda relsebis mTlianobas, amitom magistralur 
rkinigzaze normalurad gganrTuli sarelso wredebi ver 
gavrcelda. robinsonis mierve 1870 wels SemoTavazebul 
normalurad Sekrul sarelso wreds (ix. nax. 1.3) SeuZlia 
zemoTaRniSnuli orive funqciis warmatebiT Sesruleba;  
dReisTvis rkinigzis magistralur xazebze mxolod 
normalurad Sekruli sarelso wredebi gamoiyeneba. iSviaT 
gamonaklisad SeiZleba CaiTvalos maxarisxebeli gorakebi, 
sadac dRemdea SenarCunebuli normalurad ganrTuli 
sarelso wredebi. amas ganapirobebs maTi maRali 
swrafmoqmedeba. maxarisxebel gorakebze, sadac moZrav 
moxsnebs Soris droiTi intervalebis xangrZlivoba 
ramdenime aTeuli wamis tolia, sarelso wredebis 
swrafmoqmedebas gadamwyveti mniSvneloba aqvs sistemis 
wesivrulad muSaobisaTvis. 

normalurad Sekruli sarelso wredebis muSaobis 
Taviseburebebis  gasaanalizeblad dawvrilebiT ganvixiloT 
maTi umartivesi warmomadgenlis – mudmivi denis 
normalurad Sekruli sarelso wredis gamartivebuli sqema 
(nax. 2.2.). 

rogorc am naxazidan Cans sarelso wredis 
organizebisaTvis  maizolirebeli pirapirebiT  gamoiyofa  
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sarelso Zafebisagan Semdgari xazi, romlis erT-erT bolos 
ewodeba mkvebavi bolo, xolo meores – mimRebi bolo. 
radgan sarelso wredSi mimRebad, rogorc wesi, gamoiyeneba 
eleqtromagnituri rele, amitom mimReb bolos releur 
bolosac uwodeben. Cvens mier ganxilulia mudmivi denis 
sarelso wredi, amitom mkvebav boloSi kvebis wyarod 
gamoyenebulia saliandago batarea (sb). 

mudmivi denis sarelso wreds warmoadgenda im 
pirveli sarelso wredi, romelic u. robinsonis mier iqna 
SemoTavazebuli XIX saukunis 60-70-ian wlebSi. igi 
warmatebiT gamoiyeneboda rkinigzis ubnebze, sadac wevis 
Zalad gamoiyeneboda orTqlis Zala. 

bostonSi ganxorcielebulma rkinigzis 
eleqtroficirebam aucilebeli gaxada ori 
urTierTsawinaaRmdego moTxovnis erTdrouli Sesruleba. 
erTi mxriv, sarelso wredis organizebisaTvis aucilebeli 
iyo maizolirebeli pirapirebis saSualebiT gamoyofiliyo  
Caketili sarelso xazi (ix. nax. 2.2), xolo meore mxriv wevis 
ukudenis Seuferxeblad gatarebisaTvis uzrunvelyofili 
yofiliyo relsebis eleqtruli uwyvetoba (nax. 2.3).  

wevis deni elmavals wevis qvesadguridan sakontaqto 
sadeniT miewodeba (ix. nax. 2.3); aRniSnuli deni wevis 
qvesadgurs ubrundeba sarelso ZafebiTa (relsebiTa) da 
miwiT. maSasadame relsebze maizolirebeli pirapirebis 
arseboba, rac aucilebelia sarelso wredis mosawyobad, 
warmoadgens wevis ukudenis gatarebisaTvis xelisSemSlel 
garemoebas. miuxedavad imisa, rom mezobeli sarelso wredebi 
erTmaneTisagan ganmxoloebulia maizolirebeli pirapirebiT, 
wevis ukudens mainc unda hqondes erTi sarelso wredidan 
meoreSi gadasvlis saSualeba. amis uzrunvelsayofad 
pirvelad SemoTavazebuli iqna erTrelsiani (erTZafiani) 
sarelso wredi (nax. 2.4),  romlis erT-erTi relsiT (wevis 
relsiT) xdeboda wevis Iw ukudenis gatareba. aseTi sarelso 
wredebis zRvruli sigrZe  ar aWarbebda  300-400 metrs. isini 
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nax. 2.2. umartivesi sarelso wredi 

 
aradamakamyofilebelni aRmoCndnen, gansakuTrebiT iseTi 
eleqtroficirebuli ubnebisaTvis, romlebzec xdeboda 
matareblebis intensiuri moZraoba. maTi mTavari nakli iyo 
is, rom wevis relsis winaRobis gazrdis, kerZod misi 
gatexvis, SemTxvevaSi wevis deni gavlenas axdenda 
saliandago reles muSaobaze. aRniSnuli sarelso wredis 
modificireba-gaumjobesebisaken mimarTulma samuSaoebma 
damakamyofilebeli Sedegi ver mogvces. 

 

 

nax. 2.3. wevis denis gavlis sqema  
eleqtroficirebul ubanze 
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sarelso wredebis ganviTarebSi axali eris 

dasawyisad SeiZleba CaiTvalos 1902 weli, rodesac sarelso 
wredebis kvebisaTvis Strublem pirvelad gamoiyena cvladi 
deni. aman, erTi mxriv, arsebiTad gaamartiva sarelso wredi 
mowyoba da, meore mxriv, mogvca eleqtroficirebul 
rkinigzaze sarelso Zafebis universalurad gamoyenebis 
SesZebloba. am saqmeSi mTavari roli iTamaSa amave wels 
tulenis mier gamogonebulma droselurma koWebma.  

sarelso wredebs, romlebSic wevis Iw deni gadis 
orive relsSi, ewoda orZafiani (orrelsiani) sarelso 
wredi (nax. 2.5.a) naxazze naCvenebia sasignalo Is denis 
cirkulacia sarelso wredis konturSi da wevis Iw denis 
gavla maizolirebeli pirapirebis garSemovliT. pirvelad 
aseTi sarelso wredebi gamoyenebuli iyo kaliforniaSi. 
cvladi denis sarelso wredebma orTqlis weviani rkinigzis 
ubnebidanac gamodevnes mudmivi denis sarelso wredebi. 
kvebis pirveladi elementebis (batareebis) nacvlad sarelso 
wredebis kvebisaTvis eleqtruli energiis komerciuli 
wyaroebis gamoyenebam gaaiafa sarelso wredebis 
eqspluatacia da sarkinigzo avtomatikis sistemebis 
ganviTarebis mZlavr stimulad iqca. 
 

 

nax. 2.4. erTZafiani sarelso wredi 

 
orZafiani sarelso wredebi warmoadgenen yvelaze 

rTul da Zvir gadamwodebs, amitom isini gamoiyeneba 
mxolod gadasarbenebze, sadguris mTavar da im gverdiT 
misaReb-gasagzavn liandagebze, romlebzedac 
gaTvaliswinebulia matareblebis gauCereblad gatareba da 
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romelTa farglebSi unda  funqcionirebdnen  avtomaturi      
salokomotivo   signalizaciis   mowyobilobebi.   danarCen     

 
 
 

 

 
nax. 2.5. orZafiani (a) da erTZafiani (b) sarelso wredebis 

gamartivebuli sqemebi 
 

sasadguro liandagebze gamoiyeneba erTZafiani sarelso 
wredebi (nax. 2.5.b), romlebSic wevis Iw denis kanalizacia 
xdeba erT relsSi. aseTi sarelso wredebiT aRWurvil 
liandagebze wevis denisaTvis sarelso xazebis didi 
gaswvrivi asimetriis gamo dauSvebelia avtomaturi 
salokomotivo signalizaciis signalebis zeddeba.. 
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damuSavebulia orZafiani sarelso wredis saSualedo 

tipi, romelSic gamoiyeneba mxolod erTi drosel-
transformatori (yendeba mkvebav boloSi). aseTi tipis 
sarelso wredebi ZiriTadad gamoiyeneba gverdiT 
liandagebze, romlebzedac gaTvaliswinebulia avtomaturi 
salokomotivo signalizaciis signalebis zeddeba. 

 erTZafiani sarelso wredebis mowyoba dasaSvebia 
meorexarisxovan saparko liandagebsa da isrul ubenebze im 
SemTxvevaSi, rodesac: 

 a) orliandagiani ubnis SemTxvevaSi wevis denis 
gatareba SesaZlebelia eqvsze aranaklebi raodenobis 
paralelur relsebSi. 

b) erTliandagian ubanze aRniSnuli denis gatareba 
SesaZlebelia samze aranaklebi raodenobis paralelur 
relsebSi. 

sarelso wredebSi sasignalo denad SeiZleba 
gamoyenebuli iqnes sxvadasxva sixSiris cvladi deni 
(mudmivi denis sarelso wredebi pirobiTad SeiZleba 
ganvixiloT f = 0 sixSiris sasignalo denis mqone sarelso 
wredad). arsebul sistemebSi farTodaa gavrcelebuli 25, 50 
da 75 hc sixSiris sasignalo deniani sarelso wredebi. 

 sarelso wredebis saimedo funqcionirebis erT-erTi 
moTxovnis Tanaxmad maTSi cirkulirebadi sasignalo denebis 
sixSire unda gansxvavdebodes im ubanze gamoyenebuli wevis 
denis sixSirisagan, romel ubanzec xdeba sarelso wredebis 
mowyoba. 

saqarTvelos rkinigzaze gamoyenebulia mudmivi denis 
eleqtruli weva, amdenad zemoT CamoTvlili samive sixSiris 
deni saqarTvelos rkinigzaze SeiZleba gamoyenebuli iqnes 
sarelso wredebisaTvis. amitom romelime maTganisaTvis 
upiratesobis misacemad saWiroa SevadaroT maTi sxva 
parametrebi.  

sxvadasxva sixSiris (maT Soris nulovani sixSiris, 
anu mudmivi denis) cvladi sasignalo deniani sarelso 
wredebis calkeuli parametrebi (maT mier moxmarebuli 
simZlavrisa da cosφ-s mniSvnelobebi) naCvenebia cxr. 2.1-Si. 
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cxrili 2.1 sarelso wredebis moxmarebuli saSualo 

simZlavreebi 
mudmivi denis sasig- 
   nalo deni 

50 hc sixSiris cvl- 
adi sasignalo deni 

sarelso 
wredis 
sigrZe, m  vt vr va cosφ vt vr va cosφ 
500 – mde 10,5 10,7 15 0,7  --  --  --     -- 

500-1000 10,5 10,7 15 0,7 24 54,9 60   0,4 

1000-1500 14,0 14,26 20 0,7 40 69,6 80   0,5 

1500-2000 14,0 14,26 20 0,7 90 120 150   0,6 

2000-2250   --    --   --   --    --   --   --   -- 

2000-2300 21,0 21,39 30 0,7  --   --   --   -- 

2000-2500   --   --  --    --  120 160 200   0,6 

2250-2500   --   --  --   --  --   --   --   -- 

2300-2600 28,0 28,52 40 0,7  --   --   --   -- 

2500-2600  --   --  --    --  150 200 250    0,6 

 
25 hc sixSiris cvla- 
    di deni 

75 hc sixSiris 
cvladi deni 

sarelso 
wredis 
sigrZe, m  vt vr va cosφ vt vr va 
500 – mde 3,62 1,59 3,85 0,94 15 24 28 

500-1000 6,55 3,62 7,55 0,87 21 27 34 

1000-1500 13,6 7,25 15,5 0,87 34 28 44 

1500-2000 25,5 13,1 28,5 0,87 70 40 80 

2000-2250 34,6 16,9 38,5 0,87 95 60 102 

2000-2300   --   --   --   -- --   --   -- 

2000-2500   --   --   --   --   --   --   -- 

2250-2500 40,2 23,1 54 0,87 178 87 200 

2300-2600   --   --   --   --   --   --   -- 

2500-2600   --   --   --    --   --   --   -- 
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kargi ekonomikuri maCveneblebis garda sarelso 

wredebs unda hqondeT kargi teqnikuri maCveneblebic; 
kerZod; 

1) sasurvelia, rom maT mimRebebs (releebs) gaaCndeT 
rac SeiZleba naklebi simZlavre; 

2) sarelso wredebma uzrunvelyon sareleo boloze 
mosuli eleqtruli energiis maqsimalurad aRqma (gamoyeneba) 
mimRebis (reles) mier. 

pirveli moTxovnis dakmayofileba SesaZlebelia 
saliandago mimRebis (reles)  kvebisaTvis gamoyenebuli 
denis  saxeobis farglebSi aRniSnuli mimRebis 
konstruqciuli srulyofis gziT. 

 ramdenadme detalurad ganvixiloT meore moTxovna. 
 reles mier sareleo boloze mosuli energiis 

srulad aRqmas xels uSlis is garemoeba, rom cvladi denis 
simZlavre (mas sruli simZlavre ewodeba) iyofa aqtiur da 
reaqtiul mdgenelebad,  romelTaganac aqtiuri smZlavre 
ixarjeba sasargeblo muSaobisaTvis (Cvens SemTxvevaSi 
saliandago mimRebis asamoqmedeblad), xolo reaqtiuli 
simZlavre grovdeba wredis tevadobebsa da induqciurobebSi. 

 eleqtruli energiis saliandago mimRebis mier 
moxmarebuli aqtiuri simZlavre: 
                                                    P=UIcosφ,                      (2.1) 
sadac U aris mimRebze modebuli Zabva, I-masSi gamavali deni, 
xolo φ ki U da I veqtorebs Soris arsebuli kuTxe. 
aRniSnul simZlavres sasargeblo simZlavresac. uwodeben. 
 trigonometriidan cnobilia rom cosφ-s mniSvnelobebi 
icvleba 0-dan 1-mde. (2.1) formulidan Cans, rom sasargeblo P 
simZlavre maqsimums miaRwevs maSin, rodesac cosφ=1 anu, 
rodesac φ=0; aRniSnuli piroba uciloblad  mxolod 
mudmivi denis SemTxvevaSi sruldeba.  

cvladi denis SemTxvevaSi rac ufro naklebia  Zabvis 
da denis veqtorebs Soris arsebuli φ kuTxe, (2.1) formulis 
ZaliT miT ufro metia cvladi denis sasargeblo simZlavre 
(φ kuTxis SemcirebiT izrdeba cosφ da, maSaSadame aqtiuri P 
simZlavrec)   sxva sityvebiT rom vTqvaT, rac ufro metia 
(anu, rac ufro axlosaa 1-Tan) cosφ, miT ufro metia reles 
mier moxmarebuli cvladi denis simZlavre (sasargeblo 
simZlavre).   
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zemoT aRniSnulidan gamomdinare cosφ-s, sadac φ aris 

U da I veqtorebs Soris arsebuli kuTxe, ewodeba simZlavris 
koeficienti.  simZlavris koeficienti (e.i. cosφ) icvleba 0-
dan 1-mde farglebSi. rodesac cosφ=1, e.i. rodesac φ=0,  maSin 
(2.1) formulis ZaliT moxmarebul (e.i. sasargeblo) 
simZlavres  maqsimaluri sididisaa;  

praqtikulad cvladi denis SemTxvevaSi φ≠0, e.i. cosφ≠1,   
amitom,     rac ufro axloa simZlavris koeficienti 1-Tan 
(e.i. rac ufro axloa φ 0-Tan),  miT ufro maRalia 
sasargeblo simZlavre.  

cxril 1.1-dan Cans, rom f=0, 25, 50, 75hc sixSiris 
sasignalo deniani sarelso wredebidan yvelaze saukeTeso 
teqnikuri maCveneblebi gaaCniaT 25 hc sixSirian cvladi 
denis sarelso wredebs; kerZod, aseT wredebSi gamoyenebuli 
mimRebebi (releebi) moixmaren yvelaze nakleb eleqtrul 
energias da aRniSnul sarelso wredebs gaaCniaT yvelaze 
maRali simZlavris koeficienti, kerZod maTTvis  cosφ=0.87 - 
0.64. 

zemoTaRniSnuls emateba is garemoebac, rom 
samrewvelo f=50hc sixSiris denidan yvelaze martivad 
(sixSiris orze gamyofis gamoyenebiT) miiReba 25 hc sixSiris 
deni, amitom 25 hc sixSiris sasignalo denis  sarelso 
wredebi warmoadgenen dReisaTvis yvelaze gavrcelebul 
sarelso wredebs. 

zemoT ganxiluli sixSireebiani sarelso wredebis 
garda bolo periodSi msoflios rkinigzebze sarelso 
wredebSi masobrivad daiwyo sasignalo denebad tonaluri 
(f=100 - 20000hc) sixSiris denebis gamoyeneba. 

tonaluri diapazonis sasignalo denis gamoyeneba 
saSualebas gvaZlevs avamaRloT wevis denis dabrkolebebis 
zemoqmedebisagan daculoba, praqtikulad mTeli xarisxiT 
SevamciroT moxmarebuli energia, gamoviyenoT Tanamedrove 
saelemento baza, ganvaxorcieloT aparaturis 
centralizebulad ganTavseba, gamovricxoT sarelso 
wredebs Soris urTierTgavlena.  

tonaluri diapazonis sasignalo denis gamoyenebis 
Rirsebad unda CaiTvalos is garemoebac, rom aseT 
SemTxvevaSi saSualeba gveZleva sarelso wredebidan 
mTlianad gamovricxoT eqspluataciis TvalsazrisiT iseTi 
nakleb saimedo elementebi, rogoricaa maizolirebeli 



 61
pirapirebi; es gansakuTrebiT mniSvnelovania mTlianSenaduRi 
wnuliani ubnebisaTvis, romlebzedac maizolirebeli 
pirapirebis  dayeneba  amcirebs  liandagis   simtkicesa  da 
mTlianSenaduRi wnulebis gamoyenebis efeqturobas, 
gansakuTrebiT mokle sarelso wredebis mowyobis dros. 

mamxoloebeli pirapirebis ararsebobis dros 
uzrunvelyofilia wevis ukudenis dabrunebis wredis 
eleqtruli uwyvetoba, ramdenjerme mcirdeba gamoyenebuli 
drosel-transformatorebis raodenoba, mcirdeba wevisaTvis 
aucilebeli eleqtroenergiis xarji. 

upirapiro tonalur sarelso wredebs (saWiroa 
SevniSnoT rom tonaluri sarelso wredebi SeiZleba 
funqcionirebdnen rogorc maizolirebel pirapirebTan 
erTad, aseve aRniSnuli pirapirebis gareSec) pirapirebis 
mier zustad gansazRvruli fizikuri sazRvrebis nacvlad 
gaaCniaT damatebiTi Suntirebis zonebi (detalurad ixileT 
paragrafi 2.6.1). 

damatebiTi Suntirebis zemoT aRniSnuli zonebis 
sigrZis Sesamcireblad sarelso wredis mkvebav da mimReb 
(releur) boloze ewyoba eleqtruli pirapirebi, romelTa 
elementebia relsebs Soris Casawyobi gansazRvruli formis 
spilenZis gvarli, relsis nawili da kondensatorebi 
(spilenZis gvarli asrulebs induqtivobis rols). 
eleqtruli pirapiris elementebi warmoqmnis denebis 
rezonansze awyobil konturs, romlis rezonansuli sixSire 
udris  sarelso wredis sasignalo denis sixSires  (nax. 2.6). 

 

 

nax. 2.6. eleqtruli pirapirebis organizeba upirapiro 
sarelso wredebisaTvis 
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denebis rezonansuli wredi Sedgeba paralelurad 
SeerTebuli L induqciurobis mqone koWasgan, C tevadobis mqone 
kondensatorisa da r winaRobis mqone rezistorisgan. ganvixiloT 
aseTi wredisaTvis omis kanonis formula 

 

nax. 2.7. denis rezonansis wredi 
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sadac r aris rezistoris aqtiuris winaRoba, xL=wL – koWas 

induqtiuri winaRoba, xolo wc=1/(wc) – kondensatoris tevaduri 

winaRoba. 

winaRobebis nacvlad (2.2)-Si Tu SevitanT maT Sebrunebul 
sidideebs – gamtarobebs, igi miiRebs saxes: 
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denebis rezonanss adgili aqvs maSin, rodesac induqtiuri 

bL da tevaduri bc gamtarobebi erTmaneTs mTlianad 
akompensireben, e.i. rodesac bL=bc. aseT SemTxvevaSi wredSi 
gamavali saerTo deni I=Ug da cosφ=1. reaqtiul StoebSi gamvali 
denebi erTidaigive Zabvis proporciulia da amitom denebis 
rezonansis dros isini erTmaneTis tolebia: 

IC=UbC=IL=UbL     
orive (bc da bL) reaqtiul gamtarobebs Tu erTidaigive n 

sidideze gavamravlebT, e.i. Tu bc-sa da bL-s SevcvliT bc’=n· bc-Ti 
da bL’=n· bL-iT, maSin denebi am StoebSi n-jer gaizrdeba, xolo 
eleqtruli energiis mier mocemuli saerTo deni darCeba 
ucvleli, e.i.  I=Ug. amgvarad, reaqtiul StoebSi denebi SeiZleba 

(2.2) 

(2.3) 

(2.3) 

(2.2) 
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SeuzRudavad gavzardoT, xolo wyaros deni ucvleli darCeba. 
sinamdvileSi reaqtiuli denebis realur mimRebebs, koWebsa da 
kondenstaorebs, gaaCniaT aqtiuri gamtarobebic (gansakuTrebiT 
reaqtiul koWebs), amitom reaqtiuli gamtarobebis gasazrdelad 
am mimRebebis CarTva iwvevs aqtiuri winaRobis da, masTan erTad, 
wyaros I denis gazrdasac. 

rogorc aRvniSneT, denebis rezonansis dros wredis (ix. 
nax. 2.7) wminda induqciuri Stos bL=1/(wL) gamtaroba udris 
wminda tevaduri Stos bc=wC gamtarobas, e.i. sruldeba piroba 
1/(wL)=wC, saidanac SeiZleba ganisazRvros  rezonsis kuTxuri 
sixSire: 

LC
1ww 0 ==  

 
rogorc (2.4) formulidan Cans, rezonansis kuTxuri sixSire 

konturis sakuTari sixSiris tolia, rac Seesabameba rezonansis 
zogad gansazRvrebas (fizikuri sistemisaTvis garedan 
gadacemuli iZulebiTi rxevebis Tanxvdenas am sistemis sakuTar 
Tavisufali rxevebis sixSiresTan ewodeba rezonansi). 

induqtiuri da tevaduri denebi urTierTsawinaaRmdegoni 
arian rogorc faziT, aseve amplitudiT, xolo energis wyaros 
mimarT isini erTmaneTs akompensireben, rac ganapirobebs 
movlenis saxelwodebas – denebis rezonansi. rodesac induqtiuri 
deni mimarTulia sqemis zeda kvanZisaken, maSin tevaduri deni 
gamodis am kvanZidan. energia induqtiurobis Stos magnituri 
velidan gadadis tevadobis Stos eleqtrul velSi, xolo 
meoTxedi periodis Semdeg ukan – magnitur velSi brundeba. deni, 
romelic cdilobs SeinarCunos induqtivobis qrebadi magnituri 
veli, asrulebs tevadobis samuxtavi denis funqcias da piriqiT, 
tevadobis ganmuxtvis deni aRagznebs induqtivobis magnitur 
vels.      

denebis rezonansis dros reaqtiuli deni cirkulirebs 
koWasa da kondensatorisagan warmoqmnil wredSi, xolo energiis 
wyarosTan rxeviTi konturis SemaerTebeli sadenebi da Tavad 
energiis wyaro mTlianad Tavisufldeba reaqtiuli denisagan. 

idealuri konturisaTvis (rodesac konturi Sedgeba 
mxolod wminda  reaqtiuli elementebisagan, e.i. rodesac aqtiuri 
gamtaroba g=0) sruli gamtaroba y = 0, xolo  sruli winaRoba 
Z=∞; amgvarad, denebis idealuri rezonansi wredis ganrTvis 
tolfasia. 

piroba 
LC

w 1
0 =  ar SeiZleba gamoviyenoT sqemisaTvis, 

(2.4) (2.4) 
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romelSic paralelur StoebSi reaqtiuli mimRebebis 
mimdevrobiT CarTulia aqtiuri winaRobebi, radgan am winaRobebis 
mniSvnelobebi gavlenas axdenen induqtiurobisa da tevadobis 
eqvivalentur mniSvnelobebze. magram am sqemisaTvis samarTliani 
rCeba piroba bc=bL, da radgan mocemul SemTxvevaSi (reaqtiuli 
mimRebebis mimdevrobiT aqtiuri winaRobebis arsebobis gamo); 
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amitom aseTi wredisaTvis denebis rezonansis piroba iqneba 
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sadac rc da rL Sesabamisad arian kondensatorisa da koWas 
mimdevrobiT arsebuli rezistorebis aqtiuri winaRobebi. 

denebis rezonansi (Zabvebis rezonansisagan gansxvavebiT, 
romelsac 50 hc sixSiris cvladi denis sarelso wredis 
Seswavlisas ganvixilavT paragrafSi 2.5.1)) sruliad usafrTxoa 
eleqtruli danadgarisaTvis. denebis rezonansis dros 
ganStoebebSi didi denebi mxolod im SemTxvevaSi warmoiSveba, Tu 
Seqmnilia Stoebis didi reaqtiuli gamtarobebi – dayenebulia 
kondensatorebis didi batarea, mZlavri reaqtiuli koWebi. aq 
gamoricxulia yovelgvari moulodneloba, radgan orive 
(induqtiur) StoSi warmoSobili denebi urTierTdamoukidebelia 
da ganisazRvrebian omis kanonis safuZvelze. 

 
tonaluri sixSiris sarelso wredebis mowyobis 

SemTxvevaSi SesaZlebelia denebis rezonansis gamoyenebis 
gziT simZlavris koeficientis cosφ-s mniSvneloba 
maqsimaluri gavxadoT (cosφ=1), rac SeuZlebelia sxva 
sarelso wredebSi; marTlac rogorc cxril 1.1-dan Cans, 
mudmivi denis sarelso wredebSi cosφ=0.7, cvladi denis 50 
da 25hc sixSiris sarelso wredebis SemTxvevebSi ki 
simZlavris koeficientebis maqsimaluri mniSvnelobebia 
Sesabamisad 0.6 da 0.94. amasTanave, 25hc sixSiris sarelso 

(2.6) 

(2.5) 

(2.6) 
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wredebSi aRniSnuli koeficienti maqsimalur mniSvnelobas 
iRebs mokle (500 metramde) sigrZis sarelso wredebSi, xolo 
sxva sigrZis sarelso wredebisaTvis ki misi mniSvnelobaa 
0.87. 

tonaluri sarelso Fl wredis kvebis wyarod 
gamoiyeneba saliandago generatori (ix. nax. 2.6). eleqtruli 
centralizaciis postidan kveba maTanxmebeli 
mowyobilobebiT ewodeba sarelso xazs. sareleo boloze 
sasignalo deni maTanxmebeli mowyobilobebiT miewodeba 
saliandago mimRebs (reles). 

arsebobs upirapiro tonaluri sarelso wredebis 
sxvadasxva variantebi. sarelso wredis sigrZis 
stabilizacia miiRweva denuri mimRebebis S1-isa da S2-is 
gamoyenebiT, romlebic relsebs ukavSirdeba induqtiurad 
(nax. 2.8). 

 
 

 

nax. 2.8. denuri mimRebebiani upirapiro sarelso wredis sqema 

 

aseT sarelso wredebSi mimRebi amoqmeddeba relesTan 
mimagrebul saliandago koWebSi aRZruli 
eleqtromamoZravebeli Zalis SemweobiT. sarelso wredis 
farglebSi matareblis Sesvlis dros denuri mimRebebis (S1, 
S2) Sesasvlelebze signali ar miewodeba. 

 
Cvens mier ganxilul sarelso wredebSi gamoiyeneboda 

ganuStoebeli sarelso xazebi (ix. nax. 2.2). aseTi sarelso 
wredebiT SeiZleba aRiWurvos gadasarbenebi (sadac ar gvaqvs 
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isrebi) da sadguris farglebSi arsebuli uisro ubnebi an 
misaReb gasagzavni liandagebi. 

isruli ubnebis konfiguraciis gamo maTze mowyobili 
sarelso wredebis sarelso xazebi ganStoebulia. isrebis 
saSualebiT xdeba liandagis ganStoeba; sxva sityvebiT rom 
vTqvaT, isris meSveobiT liandags uerTdeba garkveuli Sto. 
dawvrilebiT ganvixiloT es SemTxveva. 

ganvixiloT umartiveso isruli ubani (nax. 2.9.a). isar 
1-is saSualebiT A liandags uerTdeba B Sto. aRniSnuli 
isris centralizebuli marTvisaTvis unda moxdes isruli 
gadamyvaniT aRWurva. 

isruli gadamyvaniT aRWurvisaTvis aucilebelia 
isris kalmebsa da jvaredebs Soris SezRuduli 
maizolirebeli pirapirebis dayeneba. aRniSnuli pirapirebi 
monawileobas ar iReben isrul ubanze mosawyobi sarelso 
wredis organizebaSi, amitom isini nax. 2.9.a-ze naCvenebi ar 
arian. maizolirebeli pirapirebi SeiZleba dayenebulni iqnan 
rogorc pirdapir A liandagze, aseve B ganStoebaze. 
naxazebze 2.9. b,g isini varskvlavebiTaa aRniSnuli. 

SemzRudveli maizolirebeli pirapirebi gavlenas 
axdenen sarelso wredis mowyobasa da funqcionirebaze. 
kerZod, aucilebeli xdeba pirdapir A liandagze mowyobili 
sarelso wredis sarelso xazs specialuri SemaerTeblebiT 
miuerTdes B ganStoebaze arsebuli sarelso xazi. 
aRniSnuli mierTeba SeiZleba moxdes paralelurad an 
mimdevrobiT. amisda mixedviT ganasxvaveben Sesabamisad 
paralelurad da mimdevrobiTad ganStoebul sarelso 
wredebs. 

ganStoebis paralelurad mierTebis SemTxvevaSi 
normalurad (isruli ubnebis siTavisuflis dros) A 
sarelso xazze modebuli Zabva B sarelso xazzec iqneba 
modebuli, magram A sarelso xazSi gamavali sasignalo deni 
ar gava B sarelso xazSi, e.i. ar moxdeba misi relsebis 
mdgomareobis kontroli  (relsis  gatexvisas   saliandago 
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nax. 2.9. paralelurad ganStoebuli sarelso wredis mowyoba 
 

mdgeneli ar dakargavs kvebas). mimdevrobiTad SeerTebis 
SemTxvevaSi sasignalo deni gaivlis rogorc A, aseve B 
sarelso xazebSi da moxdeba maTi relsebis mTlianobis 
kontroli. 

zemoTaRniSnulidan gamomdinare, relsebis 
mTlianobis kontrolis TvalsazrisiT upirateoba gaaCnia 
mimdevrobiT sarelso wreds. misi naklia is, rom aseTi 
wredis mosawyobad saWiroa SemaerTebeli gvarlebis 
raodenobis gazrda. aRniSnuli SemaerTeblebi arasaimedo 
elementebia (maRalia relsebidan maTi mowyvetis albaToba), 
amitom maTi raodenobis gazrda amcirebs sarelso wredis 
muSaobis saimedoobas. am garemoebis gamo rkinigzaze 
gavrcelda mxolod paralelurad ganStoebuli sarelso 
wredebi. 

nax. 2.9 d,e-ze naCvenebia paralelurad ganStoebuli 
sarelso wredebi SemzRudveli maizolirebeli pirapirebis 
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Sesabamisad pirdapir da gverdiT (ganStoebul) liandagebze 
dayenebis SemTxvevaSi. 

SemzRudveli maizolirebeli pirapirebis pirdapir 
liandagze dayenebis SemTxvevaSi (nax. 2.9.d) SemaerTebelSi 
gadis sasignalo deni, rac ganapirobebs misi mTlianobis 
kontrols. amitom SemaerTeblis dublireba saWiro ar aris 

 SemzRudveli pirapirebis gverdiT liandagze 
dayenebis SemTxvevaSi normalurad SemaerTebelSi deni ar 
gadis da amitom saWiroa misi dublireba (nax. 2.9.e) 

ganStoebaze kontroldeba misi siTavisufle, magram 
ar kontroldeba relsebis mTlianoba. imisTvis, rom 
paralelurad ganStoebuli sarelso wredis dros moxdes 
ganStoebaze relsebis mTlianobis Semowmebac, saWiroa 
ganStoebaze damatebiT daidgas saliandago mimRebi. nax. 2.9 
d,e-ze isini naCvenebia punqtiri xaziT. 

isruli seqciebisaTvis perspeqtiulia upirapiro 
tonaluri sarelso wredebis gamoyeneba (nax. 2.10). 

sasignalo denis sixSiris amaRlebiT advilad 
xorcieldeba mezobeli sarelso wredebis dacalkeveba da 
mcirdeba urTierTdaSuntvis zona; oRond saWiroa 
mxedvelobaSi gvqondes is garemoeba, rom 3.0khc-ze ufro 
maRali sixSiris cvladi sasignalo denis gamoyenebis 
SemTxvevaSi mkveTrad mcirdeba sarelso wredis sigrZe.  

signalebis milevis Sesamcireblad saWiroa 100-300 
metris daSorebiT CairTos kondensatorebi, raTa Semcirdes 
sarelso xazis induqciuri winaRoba.  

upirapiro sarelso wredebi farTod vrceldeba 
rkinigzebze. aRsaniSnavia, rom tonaluri sarelso  wredebi   
sadgurebze SiZleba mowyobil iqnes izolirebuli 
pirapirebis gamoyenebis SemTxvevaSi. maT gaaCniaT 
upiratesobebi dabalsixSirul sarelso wredebTan 
SedarebiT. kerZod, tonalur sarelso wredebSi 
maizolirebeli pirapirebiT izolaciis Semcireba, rogorc 
wesi, ar iwvevs liandagis ubnis yalbi dakavebis Sesaxeb 
informaciis formirebas. liandagis momijnave ubnebSi 
gansxvavebuli mzidi sixSirisa da modulaciis sixSiris 
gamoyenebisas tonaluri sarelso wredebi uzrunvelyofs 
ufro maRal daculobas maizolirebeli pirapirebis mokled 
SerTvebis dros. tonaluri sarelso wredebi “kritikulebi 
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ar arian” maizolirebeli pirapirebis mokled SerTvis 
movlenisadmi. 

 
 

 
nax. 2.10. tonaluri sixSiris upirapiro ganStoebuli 

sarelso wredi 
 

  
kvebis reJimis mixedviT ganasxvaveben uwyveti kvebis, 

impulsur da kodur sarelso wredebs. 
uwyveti kvebis sarelso wredebSi sasignalo deni 

miewodeba uwyveti reJimiT, xolo impulsur sarelso 
wredebSi – sasignalo denisagan formirebuli impulsebiT. 
impulsuri kveba warmoadgens dabrkolebebisagan dacvis 
efeqtur saSualebas; garda amisa, igi amaRlebs Suntisadmi, 
agreTve relsis dazianebisadmi, sarelso wredebis 
mgrZnobiarobas. am ukanasknelis gamo uwyveti kvebis Secvla  
impulsuri kvebiT  sarelso wredis sigrZes 1.5-jer da ufro 
metad zrdis. 

 
sasignalo denis impulsebis garkveuli wesiT 

dajgufebiT SeiZleba formirebuli iqnes koduri signalebi.  
sarelso wredebs, romlebSic sasignalo denebad 
gamoyenebulia koduri signalebis saxis denebi, koduri 
sarelso wredebi ewodeba. koduri kveba impulsuri kvebisTan 
SedarebiT zrdis sarelso wredis funqcionalur 
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SesaZleblobebs; kerZod, man saliandago ubnebis 
dakavebulobebisa da relsebis mTlianobebis mamowmebeli 
gadamwodebis funqciebis garda SeiZleba Seasrulos 
telemeqanikuri arxis funqciac.  

 
sarelso wredi, rogorc telemeqnikuri arxi, Sedgeba 

Semdegi rgolebisagan (nax.2.11.): generatori, romelic kvebas 
iRebs cvladi denis qselidan da gamoimuSavebs fs sixSiris 
sasignalo dens; gadamwyveti rgoli, romelic winamdebare 
sarelso wreis (sw7-is) saliandago deSifratoridan iRebs 
signals aRniSnuli wredis mdgomareobis Sesaxeb da mas 
gadascems Sifrators. am signalis Sesabamisad Sifratori 
axdens fs sixSiris sasignalo denis amplitudur an 
sixSirul modulacias, e.i. mas gardaqmnis kodur signalad. 
es ukanaskneli xazuri gagamcemisa da saSualedo aparatura 
1-is saSualebiT gadaicema sarelso wredis (sw5-is) sarelso 
xazSi matarebli moZraobis Semxvedri mimarTulebiT. 

sarelso xazis mimReb boloze koduri signali 
saSualedo aparatura  2-is saSualebiT  miewodeba filtrs,  
sadac xdeba misi gafiltvra; Semdeg igi maZliereblisa da 
gammarTvelis saSualebiT gaZlierdeba, gaimarTeba da 
miewodeba saliandago reles. es ukanaskneli zemoqmedebs 
saliandago deSifratorze, romelic marTavs SuqniSan 5-s 
da, amavdroulad gadascems saTanado signals ukanmdebare 
sarelso wredis (sw3-is) gadamwyvet rgols. 

zemoTganxilulis Tanaxmad, sarelso wredi asrulebs 
SuqniSnebis 7-sa da 5-s Soris telemeqanikuri kavSiris arxis 
rols. sarelso sw5 wredis gadamRob SuqniSan 5-ze 
signalebis marTva ganxiluli telemeqanikuri arxis 
meSveobiT xorcieledeba winmdebare sarelso sw7  wredis 
mdgomareobaze damokidebulebiT. 

sarelso wredebi SeiZleba gamoyenebuli iqnas iseT 
telemeqanikur  arxadac, romelic liandagebis mdgomareobis 
Sesaxeb informacias gadascems lokomotivze; am informaciis 
safuZvelze SeiZleba moxdes lokomotivis avtomatizebuli 
(memanqanis monawilebiT) an avtomaturi (memanqanis gareSe) 
marTva. sarelso wredebidan lokomotivze signalebis 
gadacema xorcieldeba induqciurad (lokomotivze arsebuli 
induqciuri gadamwodebiT). 
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mudmivi denis sarelso wredebSi mimRebi (rele) 

reagirebs mxolod sasignalo denis (sasignali Zabvis) 
amplitudaze. cvladi denis sarelso wredebSi SesaZlebelia 
saliandago reles asamoqmedeblad gamoviyenoT kvebis 
denebsa da Zabvebs Soris arsebuli fazuri Tanafardobebic.  

sarelso wredebs, romelTa asamoqmedeblad 
gamoiyeneba kvebis denebsa da Zabvebs Soris arsebuli 
fazuri Tanafardobebi, ewodeba fazaTmgrZnobiare sarelso 
wredebi. maTi Seqmnis TariRad iTvleba 1906 weli , rodesac 
niu-iorkis axlomdebare rkinigza eleqtroficirebuli iqna 
11kv Zabvisa da 25hc sixSiris cvladi denis sistemiT. 
aucilebeli gaxda damuSavebuliyo iseTi saliandago 
mimRebi (rele), ar amoqmeddeboda 25hc sixSiris wevis denisa 
da moxetiale mudmivi denisagan.  

zemoTaRniSnuli problemis gadasawyvetad 
damuSavebuli iqna erTelementiani seqtoruli rele, 
romelic reagirebda samrewvelo sixSiris sasignalo denze 
(amerikaSi samrewvelo sixSired miRebulia 60hc, xolo 
saqarTvelosa da evropaSi 50hc). mis bazaze 1908 wels Seiqmna 
orelementiani induqciuri seqtoruli rele, romlis 
asamoqmedeblad gamoiyeneboda kvebis denebsa da Zabvebs 
Soris arsebuli fazuri Tanafardobebi da gaaCnda kargi 
energetikuli maCveneblebi; aRniSnulis gamo igi dRemde 
warmatebiT gamoiyeneba msoflios mravali qveyanis, maT 
Soris saqarTvelos, rkinigzebze (cxadia, garkveuli 
konstruqciuli saxecvlilebiT) 

sarelso wredebi warmoadgenen sarkinigzo 
avtomatikisa da telemeqanikis sistemebis erT-erT 
umniSvnelovanes elementebs, romelTa saimedod da  
usafrTxod funqcionireba mniSvnelovanwilad gansazRvravs 
mTlianad aRniSnuli sistemebis saimedod da usafrTxod 
funqcionirebasac. 

 

 

2.2. sarelso wredebis muSaobis reJimebi 

saliandago ubnis sarelso wrediT aRWurvis mizania 
ganuwyvetliv gakontroldes am ubnis dakavebuloba (masze 
moZravi Semadgenlobis arseboba an ararseboba) da ubnis 
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warmomqmneli relsebis mTlianoba. realurad saliandago 
ubani SeiZleba imyofebodes qvemoTCamoTvlili sami 
mdgomareobidan erT-erTSi: 

1) ubanze ar aris moZravi Semadgenloba da ubnis 
warmomqmneli relsebi mTelia; 

2) ubanze aris moZravi Semadgenloba da ubnis 
warmomqmneli relsebi mTelia; 

3) ubanze ar aris moZravi Semadgenloba da 
darRveulia ubnis warmomqmneli relsebis mTlianoba. 

saliandago ubnis zemoTCamoTvlili sami mdgomareoba 
gansazRvravs am ubanze organizebuli sarelso wredebis 
muSaobis Sesabamis sam reJims: normalur, Suntur da 
sakontrolo reJims. 

sarelso wredis muSaobis normaluri reJimi ewodeba 
reJims, rodesac sarelso xazi Tavisufalia moZravi 
Semadgenlobisagan, sarelso Zafebi mTelia da eleqtruli 
energia sarelso xaziT kvebis wyarodan gadaecema sarelso 
mimRebs (reles). 

sarelso wredis muSaobis Sunturi reJimi ewodeba 
reJims, rodesac  sarelso xazis nebismier wertilSi 
normatuli an naklebi winaRobis samatareblo Suntis 
zeddebisas sarelso wredis mimRebi gamoimuSavebs 
sakontrolo saliandago ubnis dakavebulobis informacias. 

sarelso wredis muSaobis sakontrolo reJimi 
ewodeba reJims, rodesac sarelso xazis nebismier wertilSi  
romelime (an orive) sarelso Zafis gawyvetis SemTxvevaSi 
sarelso wredis mimRebi gamoimuSavebs sakontrolo 
saliandago ubnis dakavebulobis informacias.                         

saliandago ubani ganicdis atmosferul 
zemoqmedebebs, romlebic cvlian (auaresebsn an aumjobeseben) 
masze mowyobili sarelso wredis muSaobis pirobebs. 
sarelso wredis muSaobis yvelaze cudi pirobebis 
SemTxvevaSic aucilebelia igi funqcionirebdes saimedod. 
amisaTvis ki saWiroa rom aseT pirobebSic ki releze 
miwodebuli Zabva ar iyo am reles saimedod amoqmedebis 
Zabvaze naklebi. 

normaluri reJimis yvelaze cudi pirobebia iseTi 
pirobebi, romelTa drosac maqsimalurad mcirdeba sarelso 
wredis mimRebis Sesasvlelze mosuli signali. amitom reles 
saimedod amoqmedebi Ur Zabva saWiroa ganisazRvros kvebis 
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wyaros Zabvis minimaluri mniSvnelobisaTvis.  
gasaTvaliswinebelia aparaturis elementebis parametrebis 
gafantvis gavlenac. sarelso wredis elementebis 
parametrebis dasaSvebi mniSvnelobebis diapazonidan 
gaiTvaliswineba iseTi mniSvnelobebi romlebic amcireben 
saliandago mimRebze modebuli Zabvis sidides. 

zemoTaRniSnuli mniSvnelobebi damokidebulia imaze, 
Tu sarelso wredis elementebi rogor arian mierTebuli 
saliandago mimRebTan (relesTan) da maT mier warmoiqmneba 
Tu ara rezonansuli wredebi. 

elementebi Tu saliandago reles mimarT mimdevrobiT 
arian mierTebulni da isini ar warmoqmnian rezonansul 
wreds, sarelso wredi saimedod unda muSaobdes aRniSnuli 
elementebis winaRobebis SesaZlo maqsimaluri 
mniSvnelobebis drosac. 

 piriqiT, Tu elementebi saliandago reles mimarT 
paralelurad arian mierTebulni da isini ar warmoqmnian 
rezonansul wreds, sarelso wredi saimedod unda 
muSaobdes aRniSnuli elementebis winaRobebis SesaZlo 
minimaluri mniSvnelobebis drosac. 

rTuli sqemis mqone sarelso wredisaTvis, romelic  
Sereulad (mimdevrobiT-paralelurad) mieerTebul ramdenime  
reaqtiul elements Seicavs, Znelia ganisazRvros 
elementebis parametrebis iseTi kombinacia, romelic 
Seesabameba normaluri reJimis yvelaze cud pirobebs. am 
dros mizanSewonilia gamoyenebuli iqnes sarelso wredebis 
gaangariSebis albaTuri meTodebi. 

 
sarelso xazi (ix. nax. 2.2) warmoadgens specifikur 

eleqtrul wreds, romelSic sadenebis rols asruleben 
erTmaneTisa da miwis mimarT izolirebuli relsebi. 
izolireba xdeba iseTi arasrulyofili izolatorebiT, 
rogoricaa sabalasto fenaSi Cafluli Spalebi. saliandago 
mimRebs energia miewodeba danakargebiT, romlebsac 
ganapirobeben sarelso Zafebis grZivi winaRobebi da 
gaJonvis denebi. 

 gaJonvis denebi ewodeba denebs, romlebic erT-erTi 
sarelso Zafidan Spalebisa da balastis gavliT 
ganStovdebian meore sarelso Zafisaken. gaJonvis denebi 
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xasiaTdebian sarelso xazis izolaciis Riz  winaRobiT an 

izolaciis Giz=1/Riz gamtarobiT. 
miRebulia rom relsebis Z winaRoba, sarelso xazis 

izolaciis riz winaRoba da izolaciis giz=1/riz gamtaroba 
ganisazRvros kuTri sidideebiT. kuTr sidideebad iTvleba 
zemoTCamoTvlili parametrebis mniSvnelobebi im SemTxvevis 
dros, rodesac liandagis sigrZe 1km-is tolia. 
saeqspluatacio pirobebisagan damokidebulebiT parametrebi 
SeiZleba icvlebodes minimaluri mniSvnelobebidan 
maqsimalur mniSvnelobebamde. 

normaluri reJimis gaangariSeba xdeba sarelso 
Zafebis maqsimaluri rmax da sarelso xazis izolaciis 

minimaluri riz.min winaRobis (an maqsimaluri giz.max 
gamtrobis) SemTxvevisaTvis. 

 
metad sapasuxismgebloa sarelso wredis muSaoba 

Suntur reJimSi. saqarTvelos rkinigzaze yvela sarelso 
wredisaTvis, garda gorakis sarelso wredebisa, Suntis 
normalur winaRobad miRebulia 0.06 omis toli winaRoba. 
maxarisxebeli gorakis sarelso wredebisaTvis, romlebsac 
urTules pirobebSi uxdebaT muSaoba, es normatuli 
winaRobis mniSvneloba gazrdilia  0.5 omamde. 

wyvilTvalis winaRobas gaaCnia induqtiuri mdgeneli; 

Tavis mxriv,    0-dan 10khc-mde sixSiris diapazonSi 
gardamaval winaRoba gaaCnia sixSirisgan damoukidebeli 
aqtiuri mdgeneli. radgan gardamavali winaRoba aqtiuri 
xasiaTisaa da igi aRemateba wyvilTvalebis winaRobas, 
amitom iTvleba rom samatareblo Suntis winaRoba aqtiuria. 

sarelso wredi imgvarad unda iqnes daregulirebuli, 
rom yvelaze araxelsayreli Sunturi reJimis pirobebSic ki 
sarelso wredis nebismier wertilSi normatuli RSn = 0.06 
omi Suntis dadebisas saliandago mimRebze modebuli Zabvis 
mniSvneloba unda Semcirdes saimedod dabrunebis Zabvis 
mniSvnelobamde. swored aseT SemTxvevaSi SeuZlia 
gamoimuSaos saliandago mimRebma sarelso wredis 
dakavebulobis informacia. 

relsebze samatareblo Suntis zeddebis dros 
sarelso wredSi denis Semcirebis efeqts ewodeba Sunturi 
efeqti. Sunturi efeqtis Sedegad sarelso wredis mimRebis 
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Sesasvlelze modebuli Zabvis mniSvneloba unda Semcirdes 
saimedod dabrunebis Zabvis mniSvnelobamde. samatareblo 
Suntis winaRobis gazrdiT izrdeba dakavebuli sarelso 
wredis dros mimRebze modebuli Zabva. amitom samatareblo 
Suntis didi winaRobis dros rom gaices informacia 
sarelso wredis dakavebis Sesaxeb saWiroa mimRebs gaaCndes 
saimedod dabrunebis ufro maRali Zabva, maSasadame, 
saimedod dabrunebis ufro maRali koeficienti. 

saliandago mimRebad eleqtromagnituri reles 
gamoyenebis dros impulsuri an koduri sarelso wredebi 
ufro mgrZnobiareni arian samatareblo Suntis mimarT; sxva 
sityvebiT rom vTqvaT, aseTi sarelso wredebi ufro didi 
winaRobis samatareblo Sunts daafiqsireben, vidre uwyveti 
kvebis sarelso wredebi, vinaidan impulsur da kodur 
mimRebebs uwyvet mimRebTan SedarebiT ufro maRali 
dabrunebis koeficienti gaaCniaT. 

zemoTaRniSnulis naTlad gagebisaTvis mokled 
gavecniT saliandago mimRebis (reles) funqcionirebis 
Sefasebis safuZvlebs. 

 

 

sarelso wredebis elementebis gamarTul funqcionirebaze 
mniSvnelovanwiladaa damokidebuli matarebelTa usafrTxod 
moZraoba; amitom maT unda gaaCndeT maRali saimedooba, 
umtyunoba, xangamZleoba da SekeTebis vargisoba; saresao wredis 
elementebis dazianebam ar unda gamoiwvios matareblebis 
moZraobisaTvis saxifaTo mtyunebebi, kerZod sarelso wredis 
faqtiuri dakavebis an sarelso Zafis gawyvetis dros ar unda 
dauSvas sakontrolo saliandago ubnis Tavisuflebis yalbi 
informaciis formireba. 

namuSevroba (Operating time) ewodeba obieqtis muSaobis 
xangrZlivobas an moculobas. sarelso wredis erT-erTi 
umniSvnelovanesi elementia saliandago mimRebi. sarelso 
wredebSi SeiZleba gamoyenebuli iqnas kontaqturi 
(eleqtromagnituri rele) an ukontaqto mimRebebi. 

sarelso wredis mimRebs gaaCnia releuri moqmedebis 
zRurbluri elementi da SeuZlia miiRos ori, kerZod, muSa da 
amorTuli mdgomareoba. 

 muSa mdgomareobaSi, romlis drosac gaicema sarelso 
wredis daukaveblobis (siTavisuflis) informacia, mimRebi 
imyofeba im SemTxvevaSi, rodesac mis Sesasvlelze mosuli 
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signalis done aWarbebs garkveul mniSvnelobas, romelsac 
mimRebis amoqmedebis zRurbli ewodeba. eleqtromagnitur releSi 
mimRebis amoqmedebis zRurbls warmoadgens gragnilze modebuli 
iseTi Zabva, romelic uzrunvelyofs reles Ruzas mizidvasa da 
misi frontuli kontaqtebis SerTvas. 

amorTul mdgomareobaSi, romlis drosac formirdeba 
informacia sarelso wredis dakavebulobis Sesaxeb, mimRebi maSin 
imyofeba, rodesac mis Sesasvlelze mosuli signali raRac 
mniSvnelobaze naklebia, romelsac mimRebis ganrTvis zRurbli 
ewodeba. mimRebad eleqtromagnituri releebis gamoyenebisas 
ganrTvis zRurbls warmoadgens gragnilze modebuli iseTi Zabva, 
romlis drosac rele dauSvebs Ruzas da ganrTavs frontul 
kontaqtebs. 

mimRebis mier realizebuli logikuri funqcia aRvniSnoT 
rogorc fm da igi ganvsazRvroT Semdegnairad (gamoviyenoT 
dadebiTi konvencia): 

 
    

 

 
 

nax. 2.12-ze moyvanilia fm = φ(USes) funqciis grafiki, sadac 
USes aris mimRebis Sesasvlelze modebuli Zabva. arsebobs 
Semavali signalis ori zRurbluri mniSvneloba, romelTa 
drosac mimRebi gadairTveba erT-erTi mdgomareobidan meoreSi. 
mimRebi Tu amorulia, muSa mdgomareobaSi misi gadayvanisaTvis 
Semavali signali unda gaizardos amoqmedebis Zabvamde, romelic 
aRiniSneba  Ua simboloTi.. mimRebi muSa mdgomareobidan 
amorTul mdgomareobaSi brundeba dabrunebis  Zabvis dros, 
romelic aRiniSneba rogorc Ud (Ud<Ua). amoqmedebisa da 
dabrunebis Zabvebs Soris Ua-Ud sxvaobis sidide damokidebulia 
mimRebis tipze; rac ufro mcirea es sxvaoba, miT ukeTesia 
mimRebi. mimRebad  eleqtromagnituri reles gamoyenebis 
SemTxvevaSi amoqmedebis Ua Zabvas ewodeba reles Ruzis mizidvis 
Zabva,  xolo dabrunebis Ud  Zabvas – Ruzis CamoSvebis Zabva. 
maTi mniSvnelobebi aRniSnulia reles teqnikur pasportebSi. 

  1, Tu frontaluri kontaqtebi SerTulia; 
  fm =                                                  (2.7) 
  0, Tu frontaluri kontaqtebi ganrTulia. 
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nax. 2.12. fm=φ(USes.) funqciis grafiki 

 

saimedod muSaobisaTvis mimRebis Sesasvlelze signali 
ramdenadme unda aRematebodes Ua Zabvas. es uzrunvelyofs 
mimRebis amoqmedebisaTvis aucilebel marags. maragis 
gaTvaliswinebiT gansazRvrul amoqmedebis Um Zabvas ewodeba muSa 
Zabva anu saimedod amoqmedebis Zabva (ix. nax. 2.12): 

 
                                                 Um =K’Ua       (2.8) 

sadac K’= Um/ Ua-s ewodeba maragis koeficienti mimRebis 
amoqmedebaze (K’>1). maragis koeficienti ise unda SevarCioT, rom 
arsebuli madestabilizebeli faqtorebis dros daculi iyos 
mimRebis droiTi maxasiaTbelebi. magaliTad, kodur sarelso 
wredebSi gamoyenebuli impulsuri reles saWiro 
swrafmoqmedebisa da amoqmedebis stabiluri drois 
uzrunvelsayofad saWiroa K’≥1,2. Cveulebriv, kontaqturi 
mimRebisaTvis K’=1,1 – 1,5, xolo ukontaqto mimRebisaTvis  
K’=1,05 – 1,20. 

saliandago mimRebis dabrunebis Ud Zabvis fardobas misi 
amoqmedebis Ua ZabvasTan ewodeba mimRebis dabrunebis 
koeficienti da aRiniSneba Kd simboloT, e.i. 

 
          Kd= Ud/ Ua      (2.9) 

dabrunebis Kd koeficientis mniSvneloba damokidebulia 
mimRebis tipze, magram yovelTvis Kd<1. amasTanave, rac ufro 
didia dabrunebis koeficienti, miT ufro ukeTesia mimRebi. 
kontaqturi mimRebisaTvis Kd=0,3 – 0,6, xolo ukontaqto 
mimRebisaTvis Kd=0,8 – 0,95. 

sawyis mdgomareobaSi mimRebis saimedod dabrunebisaTvis 
(fm=0) mimRebis Sesasvlelze Zabva Ud Zabvaze ramdenadme dabali 
unda iyos, raTa uzrunvelyofili iyos maragi mimRebis 
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ganrTvaze. mimRebis dabrunebis Zabva ganrTvaze maragis 
gaTvaliswinebiT ganisazRvreba rogorc (ix. nax. 2.12): 

 
   Usd= K’’Ud      (2.10) 
 
sadac K’’= Usd/ Ud –s ewodeba maragis koeficienti mimRebis 

ganrTvaze (K’’<1). igi SeirCeva mimRebis tipze damokidebulebiT 
imgvarad, rom uzrunvelyofili iqnas dakavebulobis informaciis 
saimedod formireba. mimRebad gamoyenebuli eleqtromagnituri 
relesaTvis K’’=0.6, induqciuri seqtoruli relesaTvis - K’’=0.85, 
impulsuri saliandago relesaTvis ki K’’=0.7. 

mimRebis saimedod dabrunebis koeficienti ganisazRvreba 
rogorc: 

             Ksd= Usd/ Um      (2.11) 

mimRebad Tu gamoiyeneba eleqtromagnituri rele, maSin mis 
gamosasvlelze signalis mniSvneloba, romliTac gadaicema 
sarelso wredis dakavebulobis informacia (fromtuli 
kontaqtebi ganrTulia, fm=0), damokidebulia sarelso wredis 
kvebis reJimze: uwyvetia igi Tu impulsuri. kerZod, uwyvet 
reJimSi momuSave eleqtromagnitur relesTan SedarebiT maRalia 
impulsur reJimSi momuSave eleqtromagnituri reles dabrunebis 
koeficienti. orseqciuri induqciuri reles dabrunebis Kd 
koeficientis mniSvneloba TiTqmis TiTqmis emTxveva impulsuri 
sarelso wredis eleqtromagnituri reles dabrunebis 
koeficientis mniSvnelobas.  

 
sarelso wredi normalurad unda funqcionirebdes 

Sunturi reJimis yvelaze cudi pirobebis dros. Sunturi 
reJimisaTvis yvelaze cudad iTvleba pirobebi, rodesac 
izrdeba signali saliandago mimRebis (reles) Sesasvlelze. 
saliandago releze modebuli Zabva ganisazRvreba iseTi 
situaciisaTvis, rodesac: 

a) maqsimaluria kvebis Zabvis mniSvneloba; 
b) minimaluria sarelso xazebis winaRoba; 
g) maqsimaluria izolaciis winaRoba;  
d) minimaluria mimRebTan mimdevrobiT mierTebuli 

ararezonansuli konturis elementebis winaRobebi; 
e) maqsimaluria mimRebTan paralelurad mierTebuli 

ararezonansuli konturis elementebis winaRobebi.  
Sunturi efeqti damokidebulia sarelso xazze 

Suntis ganTavsebis adgilze. minimaluri Sunturi 
mgrZnobiarobis adgili ewodeba adgils, romelzedac 
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samatareblo Suntis zeddebisas yvelaze sustad mJRavndeba 
Sunturi efeqti. aRniSnul adgils Sunturi mgrZnobierebis 
kritikuli adgilsac uwodeben. Sunturi reJimis erT-erT 
yvelaze cud pirobad iTvleba Suntis ganTavseba minimaluri 
Sunturi grZnobierebis adgilze. 

 
sakontrolo reJimisaTvis damaxasiaTebelia is, rom 

sarelso Zafebidan romelime maTganis  (an orives) gawyvetis 
gamo mcirdeba saliandago mimRebze modebuli Zabva. kvebis 
wyarosa da mimRebs Soris arsebuli eleqtruli wredi 
sakontrolo reJimSi SenarCunebulia, radgan am dros miwaSi 
warmoiSveba gawyvetis adgilis garSemovliT sasignalo 
denis gatarebis wredi.    

sarelso Zafis gawyvetis dros saliandago releSi 
gamvali denis mniSvneloba damokidebulia relsis gawyvetis 
adgilsa da sarelso xazis izolaciis winaRobaze. 
kritikulebad iTvleba aRniSnuli izolaciis winaRobis 
mniSvneloba da gawyvetis adgili (manZili gawyvetis 
adgilidan saliandago mimRebamde), romelTa drosac 
maqsimaluria sarelso wredis mimRebSi gamavali deni. 

sakontrolo reJimSi yvelaze cudi pirobebis dros 
mimRebis Sesasvlelze modebuli Zabva unda Semcirdes 
saimedo dabrunebis Usd Zabvamde. 

sakontrolo reJimis yvelaze cud pirobebad Tvleba 
iseTi pirobebi, romelTa drosac izrdeba: 

a) mimRebis Sesasvlelze modebuli Zabva;  
b) kvebis wyaros maqsimaluri Zabva; 
g) sarelso Zafebis minimaluri winaRoba;  
d) sarelso izolaciis kritikuli winaRoba. 
zemoT CamoTvlili pirobebi sruldeba maSin, 

rodesac sarelso Zafis mTlianobis darRvevis adgili 
emTxveva sarelso wredis kritikul adgils.  

 
nax. 2.13-ze naCvenebia normalur, Suntur da 

sakontrolo reJimebSi sarelso wredebis muSaobis 
raodenobrivi SefasebebisaTvis miRebuli kriteriumebi. 
mokled ganvixiloT TiToeuli maTgani. 

 
gadatvirTvis koeficienti ganisazRvreba 

Semdegnairad: 
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          Kgad=Umnf/Um              (2.12) 
 

sadac Umnf aris normaluri reJimis dros mimRebze 
modebuli faqtiuri Zabva. xolo Um – mimRebis muSa Zabva. 

normaluri reJimis yvelaze cudi pirobebis dros 
gvaqvs  minimaluri gadatvirTvis koeficienti da igi 

aRiniSneba rogorc - Kgad.min; 
kvebis wyaros Zabvisa da sarelso xazis izolaciis 

winaRobis maqsimaluri mniSvnelobebis dros gvaqvs 
gadatvirTvis udidesi faqtiuri koeficienti, romelic 

aRiniSneba simboloTi Kgad.f.; 
gadatvirTvis maqsimalurad dasaSveb koeficienti 

aRiniSneba simboloTi - Kgad.das. (Kgad.f.< Kgad.das.).  
normaluri reJimis Sesrulebis pirobebia: 
 

            Kgad.min ≥ 1, 
                                  Kgad.f. ≤ Kgad.das. 

 
cvladi denis sarelso wredebSi saliandago mimRebze 

modebuli  Zabvis regulireba SeiZleba kvebis wyaros Zabvis 
cvlilebiT. sarelso wredis elementebis SerCeuli da 
ucvleli parametrebis dros misi muSaobis normaluri, 
Sunturi da sakontrolo reJimebis Sesruleba SeiZleba 
SevafasoT kvebis Zabvis mixedviT.    

normaluri reJimisaTvis yvelaze cudi pirobebis 
dros mimRebze muSa Um Zabvis miReba garantirebuli unda 
iyos  sarelso wredis kvebis minimaluri Umin Zabvis 
SemTxvevaSic. aqedan gamomdinare, normaluri reJimis 
Sesasrulebis pirobas aqvs saxe: 

 
                                           Uf≥Umin                                                      (2.14) 

sadac Uf aris kvebis wyaros faqtiuri Zabva. 
 

 

2.13
(2.13) 
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nax. 2.13. sarelso wredebis muSaobis reJimebis 
raodenobrivi Sefasebis kriteriumebi 

 
 
fazaTmgrZnobiare mimRebebian sarelso wredebSi 

aRniSnuli mimRebebis amoqmedeba damokidebulia saliandago 
elementze arsebuli signalis ara marto amplitudaze, 
aramed am signalis fazazec: 

 
                                 Kgad=(Umnf/Umn)cos(φmnf - φmn)           (2.15) 
 
sadac Umnf aris normalur reJimSi mimRebis Sesasvlelze 
modebuli faqtiuri Zabva, Umn – mimRebis amoqmedebis Zabva, 
φmnf – gradusebSi gamosaxuli reles faqtiuri fazuri 
Tanafardoba normalur reJimSi. 

rac Seexeba absolutur Suntur RS mgrZnobiarobas  
(ix. nax. 2.13), igi warmoadgens samatareblo Suntis winaRobas, 
romlis drosac Sunturi reJimis yvelaze cudi pirobebis 
dros sarelso wredis mimRebis Sesasvlelze modebuli Zabva 
mcirdeba mimRebis saimedod dabrunebis Zabvamde. rac ufro 
maRalia sarelso wredis absoluturi Sunturi 
mgrZnobiaroba, miT ufro ukeTesadaa uzrunvelyofili 
Sunturi reJimi. marTlac, davuSvaT, rom erT-erTi sarelso 
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wredis absoluturi Sunturi mgrZnobiaroba udris 0,2 oms, 
xolo meore sarelso wredisa ki – 0,06 oms.  ubanze Tu 
arsebobs moZravi erTeuli, romlis Suntiuri winaRoba 
SeiZleba gaizardos 0,2 omamde (msubuqi drezina), maSin 
pirvel sarelso wredze misi Sedgomisas dakavebis Sesaxeb 
informacia aucileblad iqneba formirebuli, rac ar 
SeiZleba iTqvas am moZravi erTeuli meore sarelso wredze 
Sedgomis SemTxvevisaTvis. 

saqarTvelos magistralur rkinigzaze gamoyenebuli 
sarelso wredebisaTvis miRebulia, rom maTi Sunturi 
mgrZnobiaroba ar iyos e.w. normatul Suntur 
mgrZnobiarobaze naklebi, romelic 0,06 omis tolia. aqedan 
gamomdinare, aRniSnul rkinigzaze moZrav erTeulebs unda 
hqondeT 0,06 omze araumetesi winaRobis samatareblo Sunti. 
Tu romelime maTganisaTvis es moTxovna ar sruldeba, maSin 
maTze dayenebuli unda iyos relsebze mosriale damatebiTi 
sakontaqto mowyobiloba, rac uzrunvelyofs Sunturi 
mgrZnobiarobis saTanadod Semcirebas. 

normatuli samatareblo Suntisadmi mgrZnobiarobis 
KSn koeficienti (ix. nax. 2.13) ganisazRvreba formuliT: 

 

            KSn. = Usd. / UmSf. ,                          (2.16)  
 

sadac Usd. aris saimedod dabrunebis Zabva, xolo UmSf. – 
normatuli Suntis dadebisa da Sunturi reJimis reJimis 
yvelaze cudi pirobebis dros mimRebis Sesasvlelze 
modebuli faqtiuri Zabva. 

Sunturi reJimis Sesrulebis pirobaa: 
 

                    ( R ≥ R = 0.06) V ( K ≥ 1) .                                (2.17) 
 

Sunturi reJimisaTvis yvelaze cudi pirobebis 
SemTxvevaSi sarelso wredze normatuli Suntis zeddebis 
dros saliandago mimRebis Sesasvlelze modebuli Zabva 
udris saimedod dabrunebis Usd. Zabvas, Tu sarelso, 
sarelso wredis kvebis wyaros Zabva garkveuli UdS. Zabvis 
tolia. kvebis wyaros faqtiuri Uf. Zabva Tu  UdS. Zabvaze meti 
iqneba, maSin mimRebis Sesasvlelze modebuli UmSf. Zabva 
gadaaWarbebs Usd. Zabvas. amgvarad, UdS. aris Suntur reJimSi 
sarelso wredis kvebis dasaSvebi (maqsimaluri) Zabva. 

Sunturi reJimis dros sruldeba Semdegi 
utolobebi:  
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    Uf ≤ UdS, 
    KSn = UdS/Uf 
  

orelementiani induqciuri (fazaTmgrZnobiare) 
mimRebis dros samarTliania toloba: 

 

KSn=Usd.in./[Usx.S.f.cos(φsx.Sf.- φsx.i.)] 
 

sadac Usd.in. aris idealuri Ffazuri Tanafardobebis dros 
induqciuri reles saimedod dabrunebis Zabva voltebSi; 
φsx.S.f. (φsx.i.) – Sunturi reJimis yvelaze cudi pirobebis 
dros reles saliandago da adgilobriv elementebze 
modebuli Zabvebis faqtiur (idealur) fazebs Soris sxvaoba. 

dazianebuli (gawyvetili) sarelso Zafisadmi 
mgrZnobiarobis koeficienti Kdaz. (ix. nax. 2.13) ganisazRvreba 
formuliT: 

                                            
Kdaz.=Usd/Umkf                     (2.20) 

 

sadac Usd. aris mimRebis saimedod dabrunebis Zabva, xolo 
Umk.f. – sakontrolo reJimSi izolaciis kritikuli 
winaRobisa da gawyvetis kritikuli adgilis dros mimRebze 
SesaZlo maqsimaluri Zabva. 
 sakontrolo reJimis Sesrulebis pirobaa: Kdaz. ≥ 1. 
 sakontrolo reJimisaTvis yvelaze cudi pirobebis 
dros  sarelso Zafis gawyvetisas saliandago mimRebis 
Sesasvlelze modebuli Zabva saimedod dabrunebis Usd. 
Zabvis toli rom iyos,  saWiroa sarelso wredis kvebis 
Zabvas hqondes garkveuli Udk. mniSvneloba. kvebis wyaros 
Zabvis faqtiuri Uf. mniSvneloba Tu Udk. mniSvnelobaze meti 
iqneba, maSin mimRebis Sesasvlelze modebuli Umkf. Zabva 
gadaaWarbebs Usd.  Zabvas. amgvarad, Udk. aris sakontrolo 
reJimSi kvebis wyaros dasaSvebi (maqsimaluri) Zabva. 
 sakontrolo reJimis Sesrulebis pirobebia: 
 

Uf≤Udk 

Kdaz=Udk/Uf 
                                                       
 Oorelementiani saliandago mimRebis mqone sarelso 
wredebisaTvis samarTliania toloba: 
 

Kdaz=Usa.in./[Usx.k.fcos(φsx.k.f-φsx.i)]max                                    (2.22) 
 

(2.18) 

(2.19) 

(2.21) 
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sadac φsx.k.f. aris sakontrolo reJimis yvelaze cudi 
pirobebis dros mimRebis saliandago da adgilobriv 
elementebze modebul faqtiur Zabvebis Ffazebs Soris 
sxvaoba. 
 realuri fazuri Tanafardobebis gaTvaliswinebiT 
sakontrolo reJimSi mimRebis (reles) saimedod dabrunebis 
Zabvaa: 
      

         Usdk=Usdi/cos(φsx.k.f-φsx.i)                 (2.23) 
 

 kriteriumebi Kgad.,  KSn.,  Kdaz. gamoiyeneba sarelso 
wredebis gaangariSebisas TiToeul gasaTvlel reJimSi 
aparaturis elementebisa da sarelso xazis parametrebis 
yvelaze araxelsayreli Sexamebis dros. aseT gaangariSebebs 
ewodeba determinirebuli gaangariSebebi. sarelso wredebis 
gaangariSebis determinirebuli meTodis dros kvebis wyaros 
Zabvas iseT mniSvnelobas aZleven, rom muSaobis yvela reJimi 
sruldeba sarelso xazis izolaciis winaRobis saangariSo 
riz.s. (teqnikuri pirobebis mixedviT, minimaluri) sidididan 
usasrulobamde cvlilebis mTel diapazonSi. sarelso xazis 
izolaciis faqtiuri riz.f. sidide Tu eqspluataciis 
periodSi aRmoCnda riz.s.-ze naklebi, maSin Kgad>1 da aqedan 
gamomdinare ar Sesruldeba normaluri reJimi; es niSnavs, 
rom sarelso wredis sqemis elementebis yvela parametri Tu 
gadaixara normaluri mniSvnelobebidan araxelsayreli 
mimarTulebiT, maSin mimRebze modebuli Zabva saangariSo Um 

Zabvaze naklebi aRmoCndeba. 
sinamdvileSi elementebis parametrebis aseTi nakrebi 

yvela sarelso wredSi ar Segvxvdeba. im sarelso wredebSi, 
romlebSic elementebis parametrebis mniSvnelobebi axlo 
iqneba nominalur mniSvnelobebTan, anu Tu isini 
gadaixrebian iseTi mimarTulebiT, rom xeli Seuwyos 
mimRebze Zabvis gazrdas, maSin normaluri reJimi 
Sesruldeba sarelso xazis izolaciis ufro dabali 
winaRobis SemTxvevaSic, vidre es iqna miRebuli 
determinirebuli gaangariSebis dros. garda amisa, 
erTidaigive tipis sxvadasxva saliandago mimRebis 
amoqmedebis Zabvebi erTnairi ar aris da icvleba garkveul 
diapazonSi (minimaluri mniSvnelobidan maqsimalur 
mniSvnelobamde). determinirebuli gaangariSebis dros aiReba 
maqsimaluri Zabva, romelic teqnikuri pirobebiT dasaSvebia 
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ganxiluli tipis saliandago mimRebisaTvis. amitom SeiZleba 
arsebobdes iseT SemTxvevebic, rodesac sarelso wredis 
elementebis yvela parametris araxelsayreli nakrebis dros 
releuri mimRebis amoqmedebis Zabva aRmoCndes ara 
maqsimaluri, aramde minimaluri da muSaobis normaluri 
reJimi ar dairRves. 

 
 

2.3. zogadi cnobebi sarelso wredebis  

Canacvlebis sqemebis Sesaxeb 

sarelso wredis analizisa da gangariSebis 
gasamartiveblad sasurvelia igi Seicvalos Canacvlebis 
sqemiT, romelic Sedgeba kaskadurad SeerTebuli N, N1 da 
N2 oTxpolusisagan. (nax. 2.14). aRniSnuli oTxpolusebidan N1 
oTxpolusaTi xdeba sarelso xazis dasawyisSi arsebuli 
kvebis aparaturis, N oTxpolusaTi – sarelso xazis, xolo 
N2 oTxpolusaTi – sarelso xazis boloSi arsebuli 
aparaturis Canacvleba. sqemaze naCvenebi aRniSvnebi 
Seesabameba sarelso wredis muSaobas normalur reJimSi. 
Suntur da sakontrolo reJimebSi sarelso wredis muSaobis 
dros Canacvlebis sqema iseTive iqneba, oRond sarelso 
xazis N oTxpolusas koeficientebi miiReben sxva 
mniSvnelobebs. 

 

 

nax. 2.14. sarelso wredis Canacvlebis zogadi sqema 

 

oTxpolusa ewodeba ori wyvili momWerebis mqone 
eleqtruli wredis nawils. pirvelad (1’-1’’) momWerebTan SeiZleba 
mierTebuli iqnas garkveuli U1 Zabvis mqone kvebis wyaro (nax. 
2.15.a), xolo meoreul momWerebTan – garkveuli r2 winaRobis mqone  
mimxmarebeli. pirvelad momWerebs ewodeba Sesasvleli, xolo 
meoreul momWerebs – gamosasvleli momWerebi. 
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 erTmaneTisagan ganasxvaveben pasiur da aqtiur 

oTxpolusebs. aqtiuri oTxpolusa ewodeba oTxpolusas, romlis 
struqtura Seicavs energiis wyaros, xolo pasiuri oTxpolusa -  
oTxpolusas, romlis struqturaSi ar arsebobs energiis wyaro.  

Sesasvlel momWerebze modebul U1 Zabvas (ix. nax. 2.15.a) 
ewodeba Sesasvleli Zabva, xolo Sesasvlel momWerebTan 
miwodebul I1 dens – Sesasvleli deni. oTxpolisas Sesasvleli 
Zabvis fardobas Sesasvlel denTan ewodeba ewodeba oTxpolusas 
Sesasvleli winaRoba da semdegnairad aRiniSneba: r1Ss= U1/I1.  

gamosasvlel momWerebze modebul U2 Zabvas ewodeba 
oTxpolusas gamosasvleli Zabva, xolo gamosasvlel momWerebSi 
gamaval I2 dens – gamosasvleli deni. maTi fardoba gvaZlevs 
oTxpolusas gamosasvlel rgam. winaRobas: rgam.= U2/I2.  

     

 
nax. 2.15. oTxpolusa da misi Canacvlebis sqemebi 

 
wrfivi oTxpolusa ewodeba oTxpolusas, Tu misi 

winaRobebi damokidebulni ar aris oTxpolusas denebsa da 
Zabvebze (am ukanasknelTa cvlileba Tu ar iwvevs winaRobis 
cvlilebas). 

nebismieri pasiuri wrfivi oTxpolusa SeiZleba SevcvaloT 
varskvlaviseburad an samkuTxedad SeerTebuli sami winaRobis 
mqone sqemiT; pirvel maTgans ewodeba T-s magvari (nax. 2.15.b), meores 
ki – П-s magvari (nax. 2.15.g) sqema. 

oTxpolusas Sesasvlel I1, U1 da gamosasvlel I2, U2 
parametrebs Soris arsebobs wrfivi damokidebulebebi, romlebsac 
ewodebaT oTxpolusas gantolebebi. 

magaliTad, T-s magvari sqemisaTvis (nax. 2.15.b) uSualod 
SeiZleba davweroT Sesasvleli denis da Zabvis gamosaxulebebi: 
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(2.24) sistemis gasamartiveblad SemovitanoT aRniSvnebi: 
 

      A=1+r1/r2;   B=r1+r2+r1r2/r0;  C=1/r0;   D=1+r2/r0          (2.25) 
aRniSnuli aRniSvnebis Setanis Semdeg (2.24) sistema miiRebs 

saxes: 

        U1=AU2+BI2; 
                                        I1=CU2+DI2  

                                         
sadac A, B, C, da D aris oTxpolusas koeficientebi 

(mudmivebi). 
П-s magvari sqemisaTvis (nax. 2.15.g) SeiZleba uSualod 

davweroT Sesasvleli denis da Zabvis gamosaxulebebi: 
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SemovitanoT aRniSvnebi: 
 
 

       A=1+r0/r2;   B=r0;   C=1/r1+1/r2+r0/r1r2;    D=1+r0/r1        (2.28)   
am ukanasknelebs Tu SevitanT (2.27) sistemaSi, maSin П-s 

magvari sqemisaTvisac miviRebT T-s magvari sqemis msgavs sistemas: 
                         U1=AU2+BI2; 

                                       I1=CU2+DI2  
 

sistemebi  (2.26) da (2.29) garegnulad erTmaneTs hgavs. isini 
erTmaneTisagan gansxvavdebian A, B, C, D koeficientebis (mudmivebis) 
gamosaxulebebiT. am sistemidan Cans, rom mudmivebi A da D – 
ganyenebuli ricxvebia, B-s aqvs winaRobis, xolo D-s – gamtarobis 
ganzomileba. 

oTxpolusas koeficientebs Soris arsebobs aseTi 

(2.24) 

(2.26) 

(2.27) 

(2.29) 
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Tanafardoba: 
   AD-BC=1                                                   (2.30) 
romlis sisworis Semowmeba advilia rogorc T-s magvari, aseve П-s 
magvari koeficientebis mniSvnelobebis CasmiT. 

oTxpolusebSi Tu SevucvliT adgilebs Sesasvlel da 
gamosasvlel momWerebs, e.i. kvebis wyaros Tu CavrTavT 2’-2’’ 
momWerebTan, xolo datvirTvas – 1’-1’’ momWerebTan, maSin miviRebT, 
maSin miviRebT: 

                          U2=AU1+BI’1; 
                                       I’2=CU1+DI’1 
sadac StrixebiT naCvenebia Sebrunebuli mimarTulebis denebi. 
erTmaneTs Tu SevadarebT (2.31) da (2.26) sistemebs SevniSnavT, rom 
koeficientebi A da B erTmaneTs ucvlian adgilebs. 

simetriuli oTxpolusa ewodeba iseT oTxpolusas, romlis 
kvebis wyarosa da datvirTvis (momxmarebli) reJimebi ar icvleba  
1’-1’’ da 2’-2’’ momWerebis adgilebis urTierTSenacvlebiT. 
simetriuli oTxpolusasaTvis unda sruldebodes toloba A=B. 

ori wyvili momWerebiani eleqtruli wredi, romelic 
Sedgeba nebismieri raodenobi razistorebisagan SeiZleba 
Seicvalos eqvivalenturi T-s magvari an П-s magvari sqemiT. amitom 
Sesasvlel-gamosasvlel denebsa da Zabvebs Soris miRebuli 
damokidebulebebi samarTliania nebismieri konfiguraciis pasiuri 
wrfivi oTxpolusebisaTvis. 

 
nax. 2.16. oTxpolusas uqmi svlisa (a) da mokled SerTvis (b) cdis 

sqemebi 
oTxpolusas reJims ganrTuli gamosasvleli momWrebis 

dros, e.i. rodesac I2=0, ewodeba oTxpolusas uqmi svla (nax. 2.16.a). 
uqmi svlis dros Sesasvleli Zabva aRvniSnoT U1uq, xolo 
Sesasvleli deni – I1uq. simboloTi da gadavweroT (2.26) sistema 
uqmi svlisaTvis:                                        
               U1uq.=AU2; 

         I1uq.=CU2. 
 

oTxpolusas reJims gamosasvleli momWerebi mokled 
SerTvis dros, e.i. rodesac U2=0, ewodeba oTxpolusas mokled 
SerTva (nax. 2.16.b). mokled SerTvis dros oTxpolusas Sesasvleli 
Zabva aRvniSnoT U1mS, xolo Sesasvleli deni –  I1mS. simboloTi da 

(2.31) 

(2.32) 
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gadavweroT (2.26) sistema mokled SerTvisaTvis: 

  U1mS.=BI2; 
  I1mS.=DI2. 
 

 1-1’’ momWerebidan oTxpolusas kvebis dros  uqmi svlisa da 
mokled SerTvis Sedgenili gantolebebi saSualebas gvaZleven 
vipovoT Sesasvleli r1uq. winaRoba uqmi svlisa da r1mS. winaRoba 
mokled SerTvis dros:  

r1u.s. = U1u.s. / I1u.s.; 
     r1m.S. = U1m.S. / I1m.S. .   

adgilebs Tu SevucvliT pirvelad da meorad momWerebs, e.i. 
kvebas Tu mivawvdiT 2’-2 momWerebidan da Tu gaviTvaliswinebT im 
garemoebas, rom am SemTxvevaSi arcerTi koeficienti ar icvleba, 
xolo A da D koeficientebi adgilebs cvlian, analogiurad 
miviRebT Sesasvlel winaRobebs. 

r2u.s. = U2u.s. / II 2u.s.; 
     r2m.S. = U2m.S. / II

1m.S. .   
miRebuli oTxi gantolebidan Tu SevirCevT sams da 

mxedvelobaSi miviRebT (2.30) gantolebas, SeiZleba gansazRvroT 
oTxpolusas A, B, C da D koeficientebi. magaliTad, C mudmivas 
gansasazRvravad davweroT: 

                                         r1u.s. - r1m.S. = 1/CD 
                                         r2u.s (r1u.s. - r1m.S.) = 1/C2, 

 
saidanac vpoulobT koeficients:  
 
 

 
 
axla (2.34) da (2.35)-dan vipovoT danarCeni koeficientebi: 

                                           A = C r1u.s. 

D = C ru.s. 
B = D r1m.S. 

                                                                
A, B, C, D parametrebis gansazRvris Semdeg SeiZleba, 

magaliTad, vipovoT T-s magvari Canacvlebuli sqemis parametrebi 
(2.25) gamosaxulebebidan: 

 r0=   1 /C; ;    r1 = (A – 1) / C;     r2 = (D – 1) / C         (2.39) 
analogiurad SeiZleba vipovoT П-s magvari Canacvlebis 

sqemis parametrebi (2.28) gamosaxulebebidan. 
pasiuri oTxpolusas mniSvnelovan Tvisebas warmoadgens is, 

(2.33) 

(2.34) 

(2.35) 

 (2.36) 

(2.38)

C= 
1

√ r1us(r1us.-r1mS) 
(2.37) 
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rom misi muSaobis reJimi SesaZlebelia ganxiluli iqnes rogorc 
uqmi svlisa da mokled SerTvis reJimebis zeddebis Sedegi. es 
Tviseba, erTi mxriv, amartivebs oTxpolusis gamoTvlas da, meore 
mxriv, uzrunvelyofs gamocdis Casatareblad moxmarebl iyos 
SedarebiT mcire simZlavre. 

uqmi svlis gamocdis dros (ix. nax. 2.15.a) pirveladi Uuqm. 

Zabvis regulirebis gziT gamosasvlel 2’-2’’ momWerebze modebuli 

Zabvis sidide nominaluri U2 Zabvis tolad SevirCioT. aseve 

mokled SerTvis gamocdis dros (ix. nax. 2.15.b) pirveladi U1mS 
Zabvis regulirebiT SeiZleba gamosasvlel konturSi gamavali 
denis mniSvneloba nominaluri I2=U2 / I2 denis mniSvnelobis tolad 
SevirCioT. Zabvebi da denebi izomeba naxazze naCvenebi, A1, A2 
ampermetrebiTa da V1, V2 voltmetrebiT. 

uqmi svlis dros Sesasvleli Zabva da Sesasvleli deni 
ganisazRvreba (2.32) sistemiT, xolo mokled SerTvis dros 
analogiuri sidideebi – (2.33) sistemebiT. aqedan gamomdinare, (2.26) 
sistemiT mocemuli oTxpolusas muSaobis reJimebi miiReba uqmi 
svlisa da mokled SerTvis reJimebis zeddebiT. 

 

     U1 = AU2  + BI2  = U1u.s. + U1m.S , 
                   I1 = CU2  + DI2  = I1u.s. + I1m.S. .  

               
dasasruls ganvixiloT yvelaze gavrcelebuli SeerTebebi 

oTxpolusebis gamoyenebiT. nax. 2.17-ze naCvenebia oTxpolusebis 
kaskaduri SeerTebis magaliTi; 

 

 
nax. 2.17. oTxpolusebis kaskaduri SeerTeba 

 
Tu maTi parametrebi Sesabamisad aris, A1, B1, C1, D1, da A2, B2, C2, D2, 
xolo maTi SeerTebiT miRebuli oTxpolusas parametrebs 
aRvniSnavT rogorc A, B, C, D, maSin samarTliania gamosaxuleba: 
 

 
 
 

saidanac miiReba: 

(2.40) 

A   B 
C   D

A1   B1 
C1   D1

A2   B2 
C2   D2

= [ [ [] ] ] (2.41) 
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                                            A = A1A2  +  B1C2  
B = A1B2  +  B1D2 
C = C1A2  +  D1C2 
D = C1B2  +  D1CD                            

oTxpolusasTan SeiZleba mierTebuli iyos garkveuli 
winaRobebi. nax. 2.18-ze moyvanilia aseTi mierTebebis yvelaze 
gavrcelebuli variantebi. 

 

 
nax. 2.18. oTxpolusasTan winaRobebis mierTebis variantebi 

nax. 2.18-ze moyvanili variantebisaTvis gveqneba: 
a) varianti 1: 

A=A1;  B=A1Z+B1;  C=C1;  D=C1Z+D.                           (2.43) 
b) varianti 2: 

A=C1Z1+A1;   B=A1Z2+B1+(C1Z2+D1)Z1;    C=C1 

                                                                                               D=C1Z2+D1                   (2.44) 
g) varianti 3 : 

A=A1;   B=B1;    C=C1+A1/Z;     D=D1.                  (2.45) 
d) varianti 4 : 

A=A1+B1/Z;   B=B1;  C=C1+D1/Z;  D=D1.                        (2.46) 
e) varianti 5 : 
 

A=A1+B1/Z2;   B=B1;   C=C1+A1/Z1+(D1+B1/Z1) 1/Z2;  
                                                              D=D1+B1/Z1                   (2.47)    
 danarT 1-Si moyvanilia praqtikaSi gavrcelebuli tipuri 

oTxpolusebis koeficientebi (cxrili d.1.10). 
 

 

 

 

(2.42) 
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sarelso wredis Canacvlebis zogad sqemaze naCvenebi 
N1, N da N2 oTxpolusadan ToToeuli maTganis Sesasvlelze 
Zabva da deni ganisazRvreba (2.26) sistemis msgavsi sistemis 
saSualebiT. magaliTad, N oTxpolusasaTvis SegviZlia 
davweroT:  

                U1= AU2  +  BI2  
                 I1 = CU2  +  DI2 

zemoTaRniSnuli oTxpolusebis koeficientebi 
ganisazRvreba Cvens mier ganxiluli meTodebis gamoyenebiTa 
da sarelso wredis saTanado elementebis parametrebis 
gaTvaliswinebiT. 

transformatorebisa da drosel-transformatorebis 
Canacvlebis N1 da N2 oTxpolusebis (ix. nax. 2.14) 
koeficientebi ganisazRvreba eqsperimentulad da mocemulia 
specialur literaturaSi cxrilebis saxiT. 

N1 da N2 oTxpolusebis koeficientebi mudmivi 
sidideebia da damokidebuli ar aris sarelso wredis 
muSaobis reJimebze. N oTxpolusas parametrebi cvladi 
sidideebia. isini icvlebian uwyvetad (liandagze garemo 
pirobebis zemoqmedebis, e.i. sarelso xazis izolaciis 
winaRobis cvlilebis kvalobaze) an diskretulad (sarelso 
wredze samatareblo Suntis zeddebis an sarelso Zafis 
gawyvetis Sesabamisad). 

kvebis wyarosa da saliandago mimRebs Soris 
arsebuli sarelso wredis mTeli sqema SeiZleba SevcvaloT 
A0, B0, C0, D0 parametrebiani oTxpolusaTi (ix. nax. 2.14), 
romlisTvisac SegviZlia davweroT: 

 
 
                                      
 

aseT SemTxvevaSi sarelso wredis kvebis wyaros Zabva 
da deni: 

                U= A0Um.  +  B0Im.  
    I = C Um. +  D 0Im. 
 

(2.48) 

(2.50) 

A0   B0 
C0   D0 

A1   B1 
C1  D1[ ] [= ][ ]A   B 

C   D [A2   B2 
C2   D2] (2.49) 

. . .

. . .

. . .

. . .
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nax. 2.19. sarelso wredis Canacvlebis ZiriTadi sqema 
 
N1, N, N2 oTxpolusebi SeiZleba CaiTvalos wrfivebad. 

es saSualebas gvaZevs sarelso wredis analizisa da 
gaangariSebis dros visargebloT Canacvlebis ufro martivi 
sqemiT, romelsac Canacvlebis ZiriTadi sqema ewodeba (nax. 
2.19). igi miiReba sarelso xazis dasawyisSi eleqtruli 
sqemis SecvliT eqvivalenturi generatoris meTodis 
mixedviT, xolo sarelso xazis boloSi arsebuli 
mowyobilobebis SecvliT eqvivalenturi datvirTvis 
meTodis mixedviT. am dros eqvivalenturi generatoris Zabva 
udris uqmi svlis Zabvas N1 oTxpolusas gamosasvlelze (nax. 
2.20.a). eqvivalenturi generatoris Senagani ZSes.1 winaRoba 
warmoadgens kvebis wyaros mokled SerTuli momWerebis 
dros N1 oTxpolusas Sesasvleli winaRobis Sebrunebul 
winaRobas (nax. 2.20.b). 

 

nax.2.20. sarelso wredis Canacvlebis ZiriTadi sqemis  
mkvebavi bolos eqvivalenturi parametrebis 

gansazRvris sqemebi 
 

ZSes.2 winaRoba (ix. nax. 2.19) warmoadgens N2 
oTxpolusas Sesasvlel winaRobas (ix. nax. 2.14), romlis 
gamosasvlelze mierTebulia Sesasvleli Zm winRobiani 
sarelso wredis mimRebi. oTxpolusis gantolebebis 
daxmarebiT miviRebT: 
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            U2= A2Um.  +  B2Im.=(A2+B2/Zm)Um.=KZb.2Um 
 

              I2 = C2 Um. +  D2Im.=(C2Zm.+D2)Im.=Kdn.2Im . 
 

sadac KZb.2=(A2+B2/Zm) aris N2 oTxpolusas Zabvis Semcirebis 
koeficienti, xolo Kdn.2=(C2Zm+D2) – N2 oTxpolusas denis 
Semcirebis koeficienti. 

maSin: 

      ZSes.2= 
2

2

I
U

 = (A2Zm.+B2)/(C2Zm.+D2).                   (2.52) 

generatoris Zabvis fardobas mimRebSi gamaval denze 

ewodeba sarelso wredis Canacvlebis sqemis gadacemis 

winaRoba; sarelso wredis Canacvlebis zogadi (nax. 2.14) da 

ZiriTadi (nax. 2.19) sqemebisaTvis gadacemis Zgd.zog. da Zgd.Zir.    

winaRobebi Sesabamisad iqneba: 

 

Zgd.zog.= U/Im = (A0ImZm+B0Im.)/Im. = A0Zm.+B0  = 
 

              = C Z’Ses.1 ZSes.2+D Z’Ses.1+ A Z’Ses.2+B          (2.53) 

 
 Zgd.Zir.= Ueq./I2 = C Z’Ses.1. ZSes.2 + D Z’Ses.1 + 
 

                            + A ZSes.2 + B         (2.54)          
                                                                 

sarelso wredis gadacemis winaRoba icvleba sarelso 
oTxpolusas koeficientebze damokidebulebiT, romlebic 
normaluri reJimis dros aRiniSneba simboloebiT A, B, C, D. 
(2.53) da (2.54) gamosaxulebebiT ganisazRvreba sarelso 
wredis zogadi da ZiriTadi Canacvlebis sqemebis gadacemis 
winaRobebis sarelso wredis muSaobis normaluri reJimis 
dros. Sunturi da sakontrolo reJimebis dros gadacemis 
winaRobebi ZiriTadi Canacvlebis sqemisaTvis Zg.Z.S. da Zg.Z.k.  
ganisazRvrebian igive gantolebebiT, oRond Sunturi reJimis 
dros gamoiyeneba koeficientebi AAS, BS, CS, DS, xolo 
sakontrolo reJimis dros koeficientebi – Akn, Bkn, Ckn, Dkn. 

 

(2.51) 
. . . . .
. . . . .

.

.

. . . . .

. .
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2.4. sarelso wredebis saimedod da usafrTxod 

funqcionirebis problemebi 

praqtikulad sarelso wredebis saimedod da 
usafrTxod funqcionirebis problema wydeba Semdeg 
etapebze: 

1) sarelso wredebis sinTezis etapze. 
sarelso wredis sinTezi niSnavs sawyisi minacemebis 

mixedviT mis daproeqtebas; am dros izolaciis winaRobis 
mocemul minimalur winaRobasa da sasignalo denis 
sixSireze damokidebulebiT ganisazRvreba sarelso wredis 
SesaZlo maqsimaluri sigrZe; agreTve xdeba xelsawyoebis 
parametrebis imgvarad SerCeva, rom sarelso xazis 
gansazRvruli sigrZisa da izolaciis winaRobis SesaZlo 
maqsimaluri mniSvnelobis dros uzrunvelyofili iyos 
sarelso wredi muSaobis unari; 

2) sarelso wredebis eqspluataciis etapze. 
 
zemoT CamoTvlil etapebze gadaswyvet amocanebs, 

erTi mxriv gaaCniaT SefardebiTi damoukideblobebi da, 
meore mxriv, maT Soris arsebobs mWidro urTierTkavSiri. 
marTlac, sinTezis dros gamoyenebuli iseTi parametris 
saTanado farglebSi SenarCuneba, rogoricaa sarelso xazis 
izolaciis winaRoba, uzrunvelyofili unda iqnes sarelso 
wredebis eqspluataciis etapze, agreTve am etapzeve unda 
moxdes saliandago mimRebis saimedod dacva sasignalo 
denis sixSiris toli moxetiale harmonikuli denebisagan. 

sarelso wredebis eqspluataciis sworad 
oraganizebisaTvis sarelso wredebis sxvadasxva (normaluri, 
Suturi, sakontrolo) reJimebisaTvis unda moxdes Cvens mier 
zemoT ganxiluli sarlso wredebis muSaobis kriteriumebis 
gaangariSeba. es amocana wydeba sarelso wredebis 
normaluri, Sunturi da sakontrolo reJimebis 
gaangariSebis procesSi. aRniSnul procesSi gamoiyeneba 
sarelso wredebis Canacvlebis zogadi da ZiriTadi sqmebi. 
(ix. §2.2). 

sarelso wredebis sinTezis, eqspluataciis da maTi 
reJimebis aangariSebis amocanebi TavianTi arsiT sakmaod 
rTuli kompleqsuri amocanebia da maTi detaluri ganxilva 
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cdeba Cveni saxelmzRvanelos farglebs. amdenad Cven maT 
ganvixilavT zogadad da yuradRebas gavamaxvilebT am 
amocanebis calkeul aspeqtebze. 

 
 
2.4.1. sarelso xazis pirveladi da meoreuli 

parametrebi 

sarelso xazSi signalebis gadacemis pirobebi 
ganisazRvreba misi pirveladi da meoreuli parametrebiT. 
sarelso xazis pirveladi parametrebia relsebis 
eleqtruli winaRoba da maT Soris arsebuli izolaciis 
(balastis) winaRoba, xolo meoreuli parametrebia talRis 
gavrcelebis koeficienti da talRuri winaRoba. 

relsebis kuTri eleqtruli Z (omi/km) winaRoba 
warmoadgens orive sarelso ZafiT warmoqmnili 1 km sigrZis 
sarelso maryuJis winaRobas, romelic moicavs ara marto 
maryuJis warmomqmneli relsebis, aramed maryuJSi Semavali 
sapirapire SemaerTeblebis winaRobasac. relsebis winaRoba 
damokidebulia maT tipze, sapirapire zesadebebis 
mdgomareobaze, relsSi gamavali sasignalo denis saxeze, 
sapirapire SemaerTeblebis tipsa da mdgomareobaze. 

mudmivi denisadmi relsebis r winaRoba ZiriTadad 
ganisazRvreba sapirapire SemaerTeblebis tipiTa da 
mdgomareobiT, radgan uwyveti relsis winaRoba mcirea. 
sarelso maryuJis winaRoba orive sarelso Zafis winaRobis 

jamis tolia: r = r1+r2. 
dadgenilia mudmivi denisadmi relsebis kuTri 

winaRobis Semdegi normatiuli mniSvnelobebi: foladis 
Stefseluri SemaerTeblebis dros maqsimaluri winaRobaa 

rmax=0.6 omi/km, xolo miduRebuli SemaerTeblebis dros – 

rmax=0.2 omi/km; minimaluri winaRoba Stefseluri 

SemaerTeblebis dros – rmin=0.3 omi/km, xolo miduRebuli 

SemaerTeblebis dros – rmin=0.1 omi/km. am mniSvnelobebis 
Sedareba gviCvenebs, rom miduRebuli SemaerTeblebiT  
foladis Stefseluri SemaerTeblebis Secvlisas relsebis 
winaRoba samjer mcirdeba. dadgenilia, rom sapirapire 
SemaerTebelebis mdgomareobaze damokidebulebiT relsebis 
winaRoba mudmivi denisadmi eqspluataciis procesSi 
SeiZleba orjer gaizardos an Semcirdes. sarelso wredis 
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reJimisagan damokidebulebiT angariSis dros iyeneben 

relsebis maqsimalur (rmax) an minimalur (rmin) winaRobebs. 
mudmivi denisadmi relsebis winaRoba mcire da 

ucvlel winaRobiani sapirapire SemaerTeblebis gamoyenebis 
dros mniSvnelovnad stabilizirdeba. mudmivi denis sarelso 
wredSi signalebis gadasacemad yvelaze sasurveli 
pirobebia im ubnebze, sadac gamoyenebulia 900 metri sigrZis 
mTlianSenaduRi sarelso wnulebi. aseT SemTxvevaSi 
relsebis winaRoba mudmivi denisadmi 0,05 omi/km sididemde, 
e.i. 12-jer mcirdeba Stefseluri SemaerTeblebisaTvis 
winaRobis normatul mniSvnelobasTan SedarebiT da 4-jer – 
miduRebuli SemaerTebelbisaTvis winaRobis normatul 
mniSvnelobasTan SedarebiT. 

relsebis sruli winaRoba R = rl, sadac r aris 
relsebis kuTri winaRoba (omi/km), xolo l – sarelso xazis 
sigrZe (km). 

cvladi denisadmi sarelso maryuJis kuTri Z (omi/km) 
winaRoba kompleqsuri sididea, romelsac gaaCnia aqtiuri da 
induqciur mdgenelebi: 

 

               Z = raq. + jωsr. ,              (2.55) 
 

sadac raq aris sapirapire SemaerTeblebTan erTad aRebuli 

relsebis aqtiuri winaRoba (omi/km); Lsr – sarelso maryuJis 
saerTo induqciuroba (hn/km), xolo w – sasignalo denis 
kuTxuri sixSire (rad/wm). 

sasignalo denis kuTxuri sixSirea w=2πf, sadac f` 
aris sasignalo denis hercebSi gamosaxuli sixSire. 

 sarelso wredebis saerTo indutivoba ganisazRvreba 
formuliT; 

 

            Lsr = Lg. + 2(LS+Lp),            (2.56) 
 

sadac Lg. aris sarelso maryuJis garegnuli induqtiuroba, 

LS – mTeli sarelso Zafis Sinagani induqtiuroba, Lp – 
sapirapire SemaerTeblebis induqtiuroba (garegani 
induqtiuroba ganpirobebulia TiToeuli relsis garSemo 
warmoSobili magnituri nakadiT, xolo Sinagani 
induqtiuroba – relsebs Soris warmoSobili magnituri 
nakadiT). miRebulia, rom: 
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                 Lg.=0.4 · 10-3 ln
b

ba −
, 

                               LS.=0,0955 · raq./f , 
 
      
                                                                                        
 

sadac a aris manZili relsebis RerZebs Soris (m), b=P/2π – 
eqvivalenturi gamtaris radiusi, romlis wrewiris sigrZe 

udris relsis P parametrs (m), raq – relsebis aqtiuri 

winaRoba, f – sasignalo denis sixSire. 
saerTo Lsr induqtiurobis ZiriTad nawils Seadgens 

Sinagani LS induqtiuroba. iseve, rogorc nebismieri 
orsadeniani xazisaTvis, mis sidides gansazRvravs sarelso 
xazis geometriuli zomebi.  

Sinagani LS. induqtiuroba da aqtiuri raq. winaRoba 
zedapiruli efeqtisa da feromagnitur gamtarebSi 
histerezis gamo damokidebulia sasignalo denis sixSireze, 
magnitur SeRwevadobaze, sarelso foladis kuTr winaRobasa 

da relsis geometriul zomebze. magaliTad, aqtiur raq. 
winaRoba SeiZleba ganisazRvros neimanis formuliT: 

 

      raq=2.8√μerρf  /P,    omi/km               (2.58)             
 

sadac μer. aris sarelso foladis fardobiTi magnituri 

SeRwevadoba; ρ -sarelso foladis kuTri winaRoba; f –

sasignalo denis sixSire, xolo P – relsis ganivkveTis 
perimetri metrebSi. 

  sasignalo denebiT Seqmnili susti velebisaTvis 

miRebulia, rom μer=100. 
(2.58)-e formula saSualebas gvaZlevs aqtiuri 

winaRobis mxolod  miaxloebiTi mniSvneloba gamoviTvaloT. 

aseve miaxloebiTaa SesaZlebeli LS. induqciurobis 
mniSvnelobis gamoTvlac. sasignalo denis sixSiris gazrdiT 
zedapiruli efeqtisa da histerezisis movlenis gamo 
izrdeba relsebis aqtiuri winaRoba. 

cvladi denisaTvis relsebis sruli winaRoba 
gamoisaxeba moduliTa da argumentiT (fazuri kuTxiT). 25, 50 
da 75 hc sixSiris sasignalo denisaTvis relsebis kuTri 

Lp= 1,27·10-6 hn, miduRebuli SemaerTeblebisaTvis 
1,9·10-6 hn, Stefseluri SemaerTeblebisaTvis 

2.57 
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winaRobis normatuli mniSvnelobebi moyvanilia cxril 2.1-
Si. 

cxril 2.1-dan Cans, rom mudmivi denisadmi relsebis 
winaRobisagan gansxvavebiT cvladi denisadmi relsebis 
winaRoba sapirapire SemaerTeblebis tipze damokidebulebiT 
umniSvnelod icvleba da igi ZiriTadad ganisazRvreba Tavad 
relsebis aqtiuri da induqtiuri winaRobebiT. spilenZis 
miduRebuli sapirapire SemaerTeblebiT foladis 
miduRebuli SemaerTeblebis SecvliT (mTlianSenaduRi 
sarelso wnulebis gamoyenebis SemTxvevaSic ki, rodesac 
pirapirebis winaRoba 10-jer mcirdeba) relsebis sruli 
winaRoba mxolod 20%-iT mcirdeba; amitom cvladi denis 
sarelso wredebis gaangariSebis dros ar gaiTvaliswineba 
eqspluataciis periodSi pirapirebis winaRobebis cvlilebiT 
gamowveuli relsebis winaRobis ryeva (cvalebadoba) da 
sarelso wredebis muSaobis yvela reJimis gaangariSebisas 
sargebloben cxril 2.1-Si moyvanili mniSvnelobebiT, e.i. 

erTmaneTis tolad iTvleba Zmax. da  Zmin. mniSvnelobebi. 
 

cxrili 2.1 relsebis kuTri winaRobebi cvladi 
sasiginalo denisaTvis 

    

sasignalo 
denis 

sixSire, 
hc 

 
sapirapire 

SemaerTeblebis tipi 

relsebis 
sruli 

winaRobis 
moduli, 
omi/km 

argumenti 
(fazuri 
kuTxe, 
grad. 

25 spilenZis miduRebuli 0,5   52 
 

50 
spilenZis miduRebuli 
foladis miduRebuli 
foladis Stefseluri 

0,8 
0,85 
1,0 

  65 
  60 
  56 

75 spilenZis miduRebuli 1,07   68 
 

 
75 hc sixSireze meti sixSiris sasignalo 

denebisaTvisis relsebis winaRoba praqtikulad sixSireTa 
proporciulad izrdeba, radgan am SemTxvevaSi gabatonebuli 
xdeba gare induqtiurobiT ganpirobebuli induqtiuri 
mdgeneli, romelic sasignalo denis sixSiris cvlilebisas 
ucvleli rCeba. cxril 2.2-Si moyvanilia relsebis kuTri 
winaRobebi maRali sixSiris cvladi denebisaTvis.     
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cvladi denisaTvis sarelso maryuJis Z  winaRoba ar 

warmoadgens cal-calke aRebuli sarelso Zafebis  Z1 da Z2 

winaRobebis jams, e.i.  Z ≠ Z1 + Z2. fizikurad es aixsneba saisro 
Zafebis urTierTinduqciurobis movleniT. TiToeul 
sarelso ZafSi gamavali deni meore ZafSi aRZravs 
urTierTinduqciis dens, romlis mimarTuleba emTxveva 
sasignalo denis mimarTulebas. denis gazrda winaRobis 
Semcirebis eqvivalenturia, amitom sarelso maryuJis sruli 
winaRobaa: 

                  Z = Z1 + Z2 – 2Z12 ,                      (2.59) 
 

sadac Z12 aris sarelso Zafebis urTierTindiqciurobiT 
ganpirobebuli winaRoba. 

calke aRebuli TiToeuli sarelso Zafis winaRobaa: 
 

                  Z1 = Z2 = Z/2 – Z12                          (2.60)  

                                   
gaangariSeba gviCvenebs, rom sarelso maryuJis 

winaRoba da calke aRebuli TiToeuli Zafis winaRoba 
daaxloebiT erTmaneTis tolia, e.i.  Z ≈ Z1= Z2 . 

l sigrZis sarelso xazis sruli winaRoba kuTri Z 
winaRobiT ganisazRvreba, rogorc Z = zl.    

 
cxrili 2.2. relsebis kuTri winaRobebi maRali sixSi- 

ris sasignalo denebisaTvis 
 
sasig-
nalo 
denis 
sixSire, 

hc 

sruli 
winaRobis 
moduli, 
omi/km 

sruli 
winaRobis 
argumenti 

grad. 

sasignalo
denis 

sixSire, 
hc 
 

sruli 
winaRobis 
moduli, 
omi/km 

sruli 
winaRobis 
argumenti, 

grad. 

   125            1,54     71  475    5,4     79 
   175        2,0     73  725    6,6     80 
   225            2,6     73  1000    8,9     81 
   275            3,1     76  2000    17,3     84 
   325            3,7     76  3000    23     85 
   375            4,3     77  5000    42     86 
   425         4,9     78     —        —      — 
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sarelso xazis  balastis (izolaciis) eleqtruli 

riz. (omi/km) winaRoba ewodeba im winaRobas, romelsac uwevs 
Spalebi da balasti (izolacia) erT-erTi relsidan meoreSi 
gaJonvis dens. balastis winaRobis mniSvneloba 
damokidebulia balastisa da Spalebis tipsa da 
mdgomareobaze, Spalebze relsebis misamagrebel armaturaze, 
relsebis Zirsa da balasts Soris arsebul RreCoze, haeris 
temperaturasa da tenianobaze, agreTve sxva mraval mizezze. 

sasignalo denis sixSiris 0-dan 2000 hc-mde 
cvlilebis dros izolaciis winaRoba umniSvnelod izrdeba 
da aqvs aqtiuri xasiaTi. 2000 hc-ze maRali sixSiris dros 
Cndeba izolaciis winaRobis tevaduri mdgeneli.  

izolaciis winaRoba mniSvnelovnadaa damokidebuli 
balastis saxesa da mdgomareobaze. balastisaTvis saukeTeso 
masalad iTvleba RorRi; kargi saizolacio Tvisebebi 
gaaCnia xreSsac, xolo silisa da azbestis balastis dros 
dabalia izolaciis winaRoba.  

balastis winaRobis sidideze did gavlenas axdens 
balastis danagvianebis xarisxi. RorRiani balastic ki 
dagebidan ramodenime wlis Semdeg siliT, mtvriT, widiT, 
naxSiriTa da sxva masalebiT imdenad nagviandeba, rom 
SeiZleba misi winaRoba normatul winaRobaze naklebi 
aRmoCndes.  

balastis winaRoba gansakuTrebiT mkveTrad mcirdeba 
ubnebze, sadac gadazidaven sasuqebsa da sxva marilebs, 
agreTve mlaSe niadagebian ubnenze. eqspluataciis periodSi 
izolaciis winaRoba SeiZleba Seicvalos amindisa da sxva 
pirobebis gamo omis raRac nawilidan (zafxulSi wvimis 
Semdeg) 100 omi.km-mde (zamTarSi magari yinvis dros) sididiT. 

mudmivi da cvladi denis sarelso wredebis 
nebismieri saxis balastisaTvis dadgenilia balastis  
(izolaciis) minimaluri winaRobis erTiani norma da igi 1 
omi.km-is tolia. aRniSnuli normis dacva eqspluataciis 
periodSi xSirad ver xerxdeba. kerZod, balastis 
(izolaciis) winaRoba SeiZleba 0,5omi.km-mdec Semcirdes im 
SemTxvevaSi, rodesac: 

- balasti exeba relsebis Zirs; 
- xazze arsebobs dampali Spalebi; 
- Spalebi gaJRenTilia dengamtari antiseptikebiT (mag. 

qlorovani cinkiT); 
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- azbestovani balasti danagvianebulia fxvieri 

masaliT; 
- relsebi dagebulia mlaSe niadagze. 
aseT dros SeiZleba dairRves sarelso wredebis 

normaluri muSaoba. 
rkinabetonis Spalebian ubnebze garTulebulia 

mudmivi denis sarelso wredebis muSaoba egreT wodebuli 
akumulatoruli eleqtroqimiuri efeqtis warmoqmnis gamo. 

 eleqtroqimiuri efeqtis dros sarelso xazi masSi 
gamaval impulsSi agrovebs energias, romlis xarjze 
impulsuri rele impulsebs Soris arsebul intervalSi 
mizidul mdgomareobaSi inarCunebs Ruzas, rac iwvevs 
amovardnas sarelso wredis muSaobaSi. am pirobebSi 
sarelso wredebis normaluri moqmedebis uzrunvelsayofad 
damuSavebulia specialuri sqemebi, sarelso wredis 
orpolaruli kvebis sqema. 

l sigrZis mqone sarelso xazis izolaciis sruli 
winaRobaa: 

                                           R =  riz./l,  
 

sadac riz. aris 1 km xazis sigrZis sarelso xazis izolaciis 
(balastis) kuTri winaRoba. 
 

mokled ganvixiloT sarelso xazis meoreuli 
parametrebi, romlebic axasiaTeben sarelso xazSi (rogorc 
ganawilparametrebiani xazis erT-erT nairsaxeobaSi) 
eleqtruli signalebis gavrcelebis process. es 

parametrebia talRis gavrcelebis γ (1/km) koeficienti da 
talRuri Zt. winaRoba. 

talRis gavrcelebis koeficienti ganisazRvreba 
formuliT: 

                   γ = α + jβ                                         (2.61) 
 

sadac α aris milevis koeficienti, xolo β - fazuri 
koeficienti. 

milevis koeficienti fizikurad axasiaTebs 
amplitudis cvlilebas, xolo fazuri koeficienti – 
signalis fazis cvlilebas 1 km sigrZis sarelso xazSi misi 
gavlis dros. 
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gavrcelebis koeficienti SeiZleba ganisazRvros 

pirveladi parametrebiT: 
 

               γ = √z/riz=|√z/riz|ejφ/2               (2.62)        
 

sadac Z da riz Sesabamisad aris relsebisa da izolaciis 
kuTri winaRobebi, xolo φ – relsebis winaRobis argumenti. 

mudmivi denisaTvis (γ=α, β=0) gvaqvs: 
 
 

                     γ = √z/riz                   (2.63) 
  

foladis miduRebuli SemaerTeblebis dros   

γ=α=0,447 km-1 
50 hc sixSiris cvladi denisa da miduRebuli 

spilenZis SemaerTeblebis dros γ=0,89eι32,59 1/km.  
talRuri winaRoba axasiaTebs sarelso wredis 

TiToeul wertilSi Zabvasa da dens Soris Tanafardobas 
eleqtromagnituri talRis gavrcelebis dros. talRuri 
winaRoba SeiZleba SeiZleba ganisazRvros pirveladi 
parametrebiT: 

 

                 Zt. = √z·riz=|√z·riz|ejφ/2  
 
 SeTanxmebuli wredi ewodeba iseT wreds, romlis 

talRuri winaRoba tolia wredis datvirTvis winaRobisa. 
winaaRmdeg SemTxvevaSi wreds ewodeba SeuTanxmebuli wredi.  

energia wredSi e.w. mvardni talRis saxiT vrceldeba. 
SeTanxmebul wredis boloSi mosuli energiis mvardni 
talRa mTlianad aRiqmeba datvirTvis mier. araSeTanxmebul 
sarelso wredis boloSi mosuli energiis mvardni talRis 
nawili aRiqmeba datvirTvis mier, nawili ki (talRuri 
winaRobisa da datvirTvis winaRobis urTierTutolobis 
gamo) xazis bolodan airekleba; areklili talRa 
vrceldeba wredis bolodan – wredis dasawyisisaken. misi 
amplituda mvardni talRis amplitudaze naklebia (mis 
sidids gansazRvravs talRuri da datvirTvis winaRobaTa 
SeuTanxmlebobis xarisxi);  

 aRniSnuli (mvardni da areklili) talRebi 
urTierTsawinaaRmdego mimarTulebiT vrceldebian. amitom 
mvardni talRebis amplitudaTa sidideebs akldeba 
areklili talRebis amplitudaTa sidideebi, rac amcirebs 
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jamuri mvardni talRis amplitudis sidides. es iwvevs 
wredis boloSi mosuli energiis Semcirebas, rac 
arasasurvelia.  

zemoT aRniSnulis Tavidan asacileblad unda 
vecadoT, rom datvirTvis winaRoba gavutoloT talRur 
winaRobas (e.i. araSeTanxmebuli wredi gardavqmnaT 
SeTanxmebul wredad) an, Tu es obieqturi mizezebis gamo 
SeuZlebelia, maqsimalurad SevamciroT gansxvaveba wredis 
talRur da datvirTvis winaRobaTa sidideebs Soris. 

 analogiurad, wredis Sesasvleli winaRobac toli 
unda iyos misi talRuri winaRobisa (aseT SemTxvevaSi 
areklili talRebi ar warmoiSveba xazis dasawyisidanac). 
SeTanxmebul wredad gadaqcevis mizniT sarelso wredis 
rogorc mkvebav, aseve releur boloze aucilebelia 
specialuri maTanxmebeli mowyobilobebis CarTva (ix. nax. 
2.6).    

  meoradi parametrebi, radganac isini 
ganisazRvrebian pirveladi parametrebiT, damokidebulni 
arian sasignalo denis sixSireze. sasignalo denis sixSiris 
amaRlebiT meoradi parametrebi izrdebian daaxloebiT 
sixSiridan kvadratuli fesvis proporciulad. 

 
 

2.4.2 zogadi cnobebi sarelso wredebis gaangariSebis 

Sesaxeb 

sarelso wredi rTuli eleqtruli wredia, romlis 
ZiriTadi elementebia mkvebavi bolos xelsawyoebi, sarelso 
xazi da releuri (mimRebi) bolos xelsawyoebi. mkvebav da 
sareleo boloebSi CarTuli xelsawyoebi warmoadgenen 
Cveulebriv Seyursulparametrebian wredebs. aseT wredebSi 
denebsa da Zabvebs Soris arsebuli damokidebulebebi 
uSualod elementebis pirveladi parametrebiT (winaRobebiT, 
induqciurobebiT, tevadobebiT) gamoisaxeba. 

sarelso xazi warmoadgens Tanabrad ganawilebuli 
parametrebian eleqtrul wreds, romelSic relsebis 
elementaruli winaRobebi mimdevrobiTaa SeerTebuli, xolo 
izolaciis elementaruli winaRobebi – paralelurad. 

ganvixiloT usasrulod mcire Δl sigrZis sarelso wredi 

(nax. 2.21), romlis pirveladi parametrebia z da r. relsebis 
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winaRoba mocemul SemTxvevaSi iqneba zΔl, xolo izolaciis 

gamtaroba Δl/riz. 
 

 

nax. 2.21. usasrulod mcire sigrZis sarelso wredi 
 
 

ganxiluli elementaruli sarelso rgolis releur 

(gamosasvlel) boloze Zabva da denia Sesabamisad U da I, 
xolo kvebis (Sesasvlel) boloze – U+ΔU da I+ΔI.; radgan 
elementaruli monakveTis zΔl winaRobaze warmoiSveba Zabvis 
ΔU vardna, xolo Δl/riz gamtarobiT ganStovdeba denis ΔI 
nawili, amitom Zabva da deni sqemis SesasvlelSi Sesabamisad 

ΔU-Ti da ΔI-Ti meti iqneba, vidre sqemis gamosasvlelze. 
SevadginoT usasrulod mcire sigrZis xazis 

monakveTisaTvis diferencialuri gantolebebi (Δl→0): 
 

                dU = Izdl ; 

                          dI  = U
r
1

dl     
 

(2.64) sistemebidan gveqneba: 

zI
dl
dU

⋅=  

r
1U

dl
dI

⋅=  

 

(2.65) warmoadgens eleqtruli xazis diferencialur 
gantolebaTa sistemas; maTi amoxsniT miiReba: 

 
 

U1=U2chγl+I2Ztshγl 

iz

(2.64) 

iz

(2.65) 
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I1=U2 z
shγh

+I2chγl 

                                                
sadac U1 da I1 aris Zabvisa da denis kompleqsebi xazis 

dasaeyisSi; U2 da I2 – igive kompleqsebi xazis boloSi; γ da 
zt – xazis meoradi parametrebi, l – xazis sigrZe, shγl da chγl 
– hiperboluri sinusi da kosinusi. 

(2.66) sistemaSi gaerTianebuli gantolebebiT 
gamosaxeba sarelso wredis normaluri reJimis dros xazis 
dasawyissa da boloSi arsebul denebsa da Zabvebs Soris 
kavSiri. aseTi gantolebebi pirvelad gamoyenebuli iqna 
telegrafirebis dros signalebis gadacemis 
gasaangariSeblad, amitom maT satelegrafo gantolebebsac 
uwodeben. 

SemoviRoT aRniSvnebi A=D=chγl, B=ZBshγl, C=(shγl)/Zt 
da SevitanoT igi gantolebaTa (2.66) sistemaSi: 

 

U1= AU2  +  BI2 
I1 = C U2 +  D 0I2 

 

miviReT (2.26) sistemis analogiuri sistema; A, B, C, D 
warmoadgenen oTxpolusas koeficientebs, amasTanave A da D 
koeficientebi ganyenebuli ricxvebia, B koeficients aqvs 
winaRobis, xolo C-s – gamtarobis ganzomileba. 

mudmivi denis sarelso wredebis gaangariSebisas γ da 
zt=Rt warmoadgenen namdvil sidideebs (ricxvebs), amitom 

shγl-is da chγl-is mniSvnelobebi uSualod hiperboluri 
funqciebis cxrilebiT SeiZleba ganisazRvros. cvladi 

sasignalo denis dros sarelso wredis meoreuli γ da zt 
parametrebi kompleqsuri sidideebia. kompleqsuri 
argumentebisaTvis hiperboluri funqciebis cxrilebi ar 
arsebobs da praqtikulad SeuZlebelia maTi Sedgenac, 
radgan maTi mniSvnelobebi damokidebulia rogorc 

modulze, aseve fazur kuTxeze. am SemTxvevaSi  chγl-isa da 
shγl-is mniSvnelobis gansasazRvravad gamoiyeneba formulebi, 
romlebic saSualebas gvaZleven kompleqsur argumentiani 
paraboluri funqciebis mniSvnelobebi vipovoT kompleqsuri 
argumentis namdvili da warmosaxviTi nawilebis 
hiperboluri da trigonometriuli funqciebiT: 

(2.67) 

(2.66) 

t 
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          chγl = ch(αl+jβl) = chαl·cosβl + j shαlβ·sinβl; 
          shγl = sh(αl+jβl) = shαl·cosβl + j chαlβ·sinβl. 
 

kompleqsuri argumentis namdvil αl da kompleqsur βl 
nawilebze damokidebuli hiperboluri da trigonometriuli 
funqciebis mniSvnelobebi SeiZleba vipovoT cxrilebiT. 

sarelso wredebis gaangariSebebi Zalian didi 
moculobisaa da Sesasruleblad moiTxoven did drosa da 
bevr Sromas. aRniSnul sirTules ganapirobebs is garemoeba, 
rom gaangariSebebi unda Catardes sxvadasxva sigrZisa da 
izolaciis cvladi winaRobebis mqone sarelso 
wredebisaTvis maTi muSaobis samive (normaluri, Sunturi, 
sakontrolo) reJimis pirobebis gaTvaliswinebiT. 

 Sesasrulebeli angariSebis raodenoba ramdenjerme 
izrdeba axali tipis sarelso wredebis damuSavebisa da 
gamokvlevis dros, rodesac xdeba sqemis optimaluri 
parametrebisa da aparaturis SerCeva. 

 eleqtrul wevian xazebze angariSis dros saWiroa 
dmatebiT iqnes gaTvaliswinebuli sarelso wredis 
muSaobaze sakontaqto qselis zegavlena.  

sirTulis Tavidan asacileblad  sasurvelia  
gaangariSeba movaxdinoT kompiuteris gamoyenebiT. es 
mniSvnelovnad aCqarebs angariSis process da amaRlebs 
Sromis mwarmoeblurobas. 

 zogjer sarelso xazSi signalebis gavlis pirobebis 
zustad aRmweri gantolebebis gamoyvana SeuZlebelia. aseT 
SemTxvevaSi sarelso wredebis gaangariSeba da gamokvelva 
xdeba xelovnuri xazebis gamoyenebiT, romlebic realuri 
xazebis fizikur modelebs warmoadgenen. 

xelovnuri sarelso xazebis gamoyeneba saSualebas 
gvaZlevs axali sarelso wredebis damuSavebasTan an 
sarelso wredebis srulyofasTan dakavSirebuli 
gamokvlevebi sarelso wredebis yvela specifikuri 
Taviseburebebis gaTvaliswinebiT CavataroT Sromis 
umciresi danaxarjebiT da drois mcire monakveTSi. 
laboratoriul da saeqspluatacio pirobebSi Catarebulma 
gamokvlevebma gviCvenes, rom xelovnuri sarelso xazebi 
sasignalo denis sixSiris 0-dan 500 hc-mde diapazonSi 

(2.68) 
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sakmaod zustad asaxaven realuri sarelso xazebis 
Tvisebebs. 

sarelso wredis oTxpolusebis koeficientis 
mniSvnelobebi mocemulia danarT 1-Si. 

 
 

2.4.3 sarelso wredebis dacva wevis denis 

xelisSemSleli da saxifaTo zegavlenebisagan 

saqarTvelos rkinigzaze gamoiyeneba mudmivi denis 
eleqtruli weva. wevis denisaTvis SeiZleba gamoyenebuli 
iqnes cvladi denic. jer kidev 1906 wels niu-iorkis axlos 
zogierT rkinigzis xazze wevisaTvis gamoyenebuli iyo 11kv 
Zabvis mqone 25 hc sixSiris cvladi deni. vinaidan 
samrewvelo sixSired saqarTvelos energosistemaSi 
gamoyenebulia 50 hc, amitom 25 hc sixSiris wevis denze 
gadasvla dakavSirebuli iqneba damatebiT xarjebTan, 
romelic saWiroa 50 hc sixSiris gamyofi mowyobilobebis 
dasayeneblad. amitom perspeqtivaSi upiratesoba SeiZleba 
mieniWos 50 hc sixSiris wevis denis gamoyenebas. 

sarelso wredebze zemoTaRniSnuli saxis TiToeuli 
wevis denis zegavlenis xasiaTi da xarisxi ganisazRvreba 
wevis denis speqtruli SemadgenlobiT, sarelso wredebSi 
misi kanalizaciis (erTZafiani an orZafiani) xerxiTa da 
sarelso xazis asimetriis xarisxiT. 

mudmivi denis speqtruli Semadgenloba 
damokidebulia elmavlebis mudmivi denis Zravebis mkvebav 
wevis qvsadgurebSi gammarTvelebis Taviseburebebsa da 
gamarTvis sqemebze, maTi moqmedebis saimedoobaze, agreTve 
qvesadgurebis gamfiltravis mowyobilobebis sqmebze. 

mudmivi wevis deni garda mudmivi mdgenelisa Seicavs 
cvlad mdgenelebsac – samrewvelo sixSiris umaRles 
harmonikebs, romlebic warmoiSveba wevis qvesadgurebSi. 
qvesadgurebSi dayenebuli da gamarTvis eqvsfaziani an 
Tormetfaziani sqemebis mqone gammarTvelebis normalurad 
muSaobis dros wevis mudmivi denis SemadgenlobaSi Cndeba   

fm.= n.m.f  sixSiris mqone harmonikuli mdgenelebi, sadac  n = 
1, 2, 3, … aris harmonikebis rigi, m – gamarTuli wevis denis 
pulsaciis perioduloba (igi gamarTvis fazebis raodenobis 
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tolia, e.i. eqvsfaziani gamarTvis dros  m = 6, xolo 

Tormetfaziani gamarTvis dros m = 12), xolo  f aris im 
cvladi denis sixSire, romlis gamarTva xdeba.   

eqvsfziani gammarTvelebis muSaobisas harmonikebs 
gaaCniaT Semdegi sixSireebi da saorientacio moqmedi 
mniSvnelobebi (Zveli terminologiiT – efeqturi 
mniSvnelobebi): 300 hc – 8%, 600 hc – 2,5%, 900 hc – 1,7% da 
1200 hc – 1,2%. 

 
zemoT Cven gamoviyeneT maRalsixSiruli harmonikuli (cvladi) 
denebis denebis moqmedi mniSvnelobis cneba. igi xSirad 
gamoiyeneba cvladi denis wredebis rogorc gaangariSebis dros, 
aseve maTi eqsperimentuli SefasebisaTvisac. garkveuli winaRobis 
mqone wredSi drois raRac periodis ganmavlobaSi gamavali 
cvladi denis moqmedi mniSvneloba  eqvivalenturia mudmivi denis 
iseTi mniSvnelobisa, romelic igive winaRobis wredSi  drois 
imave periodSi gavlisas gamoyofs iseTive raodenobis siTbos, ra 
raodenobis siTboc iqna gamoyofili cvladi denis gavlisas. 
zemoTaRniSnulis Tanaxmad, erTidaigive wredSi Tu gavatarebT 
jer mudmiv da Semdeg 300 hc sixSiris cvlad dens, ukanasknel 
SemTxvevaSi gamoiyofa im siTbos raodenobis 8%, rac iyo 
gamoyofili pirvel SemTxvevaSi. 

 
gammarTvelebis normaluri muSaobis darRvevisa da 

gasamarTi cvladi  denis wredSi asimetriis warmoSobis 
SemTxvevaSi SeiZleba gaCndnen sxva harmoniuli denebic, 
romelTac eqnebaT Semdegi sixSireebi da moqmedi 
mniSvnelobebi:  50 hc – 7,7%, 150 hc – 12%, 200 hc – 1,5%, 400 
hc – 1%. 

cvladi denis eleqtruli wevis SemTxvevaSi misi 
speqtruli Semadgenloba ganisazRvreba gamarTvis 
gamoyenebuli sqemiTa da elmavlebze arsebuli cvladi 
denis im gammarTveli mowyobilobebis konstruqciuli 
TaviseburebebiT, romlebic gamoimuSaveben elmavalze 
arsebuli mudmivi denis eleqtruli Zravebis kvebis mudmiv 
(gamarTul) dens (cvladi denis eleqtruli wevis drosac 

elmavlebze gamoyenebulia mudmivi denis Zravebi) 50 hc 
sixSiris cvladi denis eleqtruli wevis dros gamarTul 

denSi garda ZiriTadi 50 hc sixSiris harmonikisa arseboben 
agreTve kenti (2n – 1)fw. sixSiris (fw.= 50 hc) harmonikebi. 
wevis denSi kenti harmonikebis gaCena imiTaa ganpirobebuli 
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rom, ignitronuli gammarTvelebiani elmavlebi warmoadgenen 
arawrfav datvirTvas. amitom relsebSi gamavali cvladi 
denis mruds aqvs arasinusoiduri forma da gammarTvelebis 
CarTvis gamoyenebuli sqemis dros simetriulia abscisTa 
RerZis mimarT. furies mwkrivad aseTi mrudis daSlis dros 
warmoiSvebs mxolod kenti harmonikebi. 

cvladi denis eleqtruli wevis dros (aqac da 
SemdgomSiac cvladi denis eleqtruli wevis aRniSvnisas 

vgulisxmobT 50 hc sixSiris cvlad dens) wevis 
qvesadgurebSi idgmeba mxolod damadablebeli 
transformatorebi, romlebic sarelso wredebisaTvis ar 
warmoadgenen dabrkolebaTa wyaros. 

Cveulebriv, wevis denis speqtruli Semdgeniloba 
ganisazRvreba moqmed ubnebze sxvadasxva saxis elmavlebisa 
da energomomaragebis sistemebis arsebobis pirobebSi 
Catarebuli xangrZlivi eqsperimentuli dakvirvebebis 
Sedegad miRebuli monacemebis safuZvelze. dadgenili iqna, 
rom sxvadasxva ubnebze icvleba harmonikuli mdgenelebis 
moqmedi mniSvnelobebis mxolod absoluturi da 
SefardebiTi ganawilebebi, magram mudmivi rCeba wevis denis 

speqtruli Semadgenloba (50 hc, 150 hc, 350 hc da 450 hc). 
amasTanave, speqtruli sixSiris gazrdiT rogorc mudmivi, 
aseve cvladi denis wevis dros, mcirdeba harmonikebis 
moqmedi mniSvnelobebi.  

arsebobs wevis denisa da misi mdgeneli harmonikebis 
saxifaTo da xelSemSleli zegavlenebisagan sarelso 
wredebis dacvis mravali saSualeba. isini SeiZleba davyoT 
or jgufad. pirvel jgufSi Sedis saerTo anu aqtiuri 
saSualebebi, xolo meore jgufSi – individualuri, anu 
pasiuri saSualebebi. 

sarelso wredebis saerTo (aqtiuri) dacviTi 
saSualebebi ewodeba iseTi saSualebebs, romlebic xels 
uSlian wevis denSi harmonikuli mdgenelebis warmoSobas da 
axSoben (asusteben) aseT mdgenelebs. amis misaRwevad sworad 
unda iqnas SerCeuli gammarTveli da mfiltravi 
(masworebeli) mowyobilobebis sqemebis da aparatura 
(gammarTveli da mfiltravi mowyobilobebi mudmivi denis 
eleqtruli wevis dros dayenebulia wevis qvesadgurebSi, 
xolo cvladi denis eleqtruli wevis dros – elmavlebze). 
saerTo saSualebebs miekuTvnebaT agreTve mowyobilobebi, 
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romlebic mudmivi denis eleqtruli wevis dros 

gamoricxaven gammarTvelebSi 50 hc sixSiris harmonikis 
warmoqmnas. 

sarelso wredebis individualuri (pasiuri) dacvis 
mizania  sasignalo denisaTvis ZiriTadi sixSired SeirCes 
iseTi sixSire, romlis drosac saliandago da 
salokomotivo mimRebebi saimedod iqneba daculi wevis denis 
xelSemSleli da saxifaTo zegavlenebisagan.  

Cveulebriv, sasignalo denis sixSire unda 
gansxvavdebodes wevis denis ZiriTadi da harmonikuli 
mdgenelebis sixSireebisagan, an misi sixSire unda 
emTxveodes Zalian mcire moqmedi (efeqturi) mniSvnelobis 
umaRlesi harmonikia sixSires. am dros TiToeul sarelso 
wredSi gamoyenebuli unda iyos seleqtoruli mimRebebi, 
romlebic amoqmeddebian mxolod sasgnalo sixSiris denis 
zemoqmedebiT. 

mudmivi wevis denis mudmivi mdgenelebisagan 
dasacavad gamoiyeneba specialuri saSualebebi; kerZod: 

- orZafian sarelso wredebSi am mizniT gamoiyeneba 
drosel-transformatorebi, romelTa magnitur sistemebSi 
gaTvaliswinebulia sahaero RreCoebi; 

- erTZafian sarelso wredebSi gamoiyeneba 
aramagnituri RreCosa da aqtiuri damcavi rezistorebis 
mqone maTanxmebeli (releuri) transformatorebi. 

eleqtruli wevis mqone ubnebisaTvis sarelso 
wredebis damuSavebis dros wamoWril problemebs Soris 
yvelaze rTulia sasignalo denis sixSiris sworad SerCevis 
problema. avtomatikisa da telemeqanikis sasadguro da 
sagadasarbeno sastemebs damuSavebisas  msoflios sxvadasxva 
qveynebSi waeyenebaT sxvadasxva moTxovnebi. aRniSnuli 
moTxovnebis mravalferovneba ganapirobebs sarelso 
wredebSi mravalferovani sixSiris mqone cvladi sasignalo 

denebis gamoyenebas. kerZod, arsebobs 0,25; 50; 60; 75; 83,3; 100; 
125; 175; 225; 265; 300; 325; 375; 720; 840; 850; 1000; 1300; 1500; 
1502,55; 1674,28; 1831,25; 2000; 2014,8 da 10000 hc sixSiris 
mqone cvladi sasignalo deniani sarelso wredebi. 

sarelso wredebis individualuri dacvis 
saSualebebis damuSavebis dros aucilebelia agreTve 
gaTvaliswinebuli iyos eleqtrowevis denebis gavlena 
orZafian da erTZafian sarelso wredebze.  
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orZafian sarelso wredebSi wevis deni orive 

sarelso ZafSi erTi mimarTulebiT gadis (ixileT nax. 2.5,a). 
am denis harmonikulma mdgenelebma saliandago releze 
SeiZleba mxolod maSin moaxdinon gavlena, rodesac 
sarelso ZafebSi (relsebSi) gadis araerTnairi sididis 
harmonikuli denebi. am dros drosel-transformatoris 
ZiriTad gragnilebSi warmoiSveba harmonikuli denebis 
potencialTa sxvaoba, romelic moqmedebs mimRebze. 

 orZafiani sarelso wredis sarelso ZafebSi 
gamavali harmonikuli denebis utoloba Cndeba sarelso 
Zafebis, an sarelso Zafebs Soris arsebuli izolaciis 
(balastis) miwis mimarT  winaRobaTa asimetriis 
(araerTnairmniSvnelobinobis) dros.  

sarelso Zafebis winaRobaTa asimetriis warmoSobis 
mizezia sapirapire SemaerTeblebis cudi (uwesivro) 
mdgomareoba da pirapirebis winaRobaTa cvalebadoba 
(arastabiluroba). miwis mimarT sarelso Zafebis winaRobis 
asimetria ZiriTadad warmoiSveba erT-erT relsTan 
sakontaqto qselis liTonuri sayrdenebis an liandagTan 
axlos ganlagebuli liTonuri konstruqciebis mierTebis 
Sedegad. aseTi mierTeba (romlis winaRobasac ewodeba 

Camiwebis winaRoba da aRiniSneba rogorc RC.) aucilebelia 
sakontaqto qselSi mokled SerTvis warmoSobis dros 
dacvis sqemis saimedod amoqmedebis uzrunvelsayofad da igi 
gaTvaliswinebilia usafrTxoebis teqnikis instruqciis 
moTxovnebiT (naxazi 2.22). 

    
nax. 2.22. sarelso ZafiT sakontaqto qselis Camiwebis 

sqema 
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sarelso ZafebSi wevis denis ganawilebis 

araTanabroba xasiaTdeba asimetriis koeficientiT, romlis 
gamoTvla SeiZleba formuliT: 

 

          Kas. =  (Iw1 - Iw2)/ (Iw1 +Iw2)                           (2.69) 
 

sadac Iw1. da  Iw2. aris Sesabamisad pirvel (erT-erT) da meore 

relsSi gamavali wevis denebi. rodesac  Iw1.=  Iw2., maSin       
Kas.=0 da amboben, rom sarelso Zafebis winaRobebi 
simetriulad arian ganawilebulni. am dros orZafian 
sarelso wredebSi ar warmoiSvebian saliandago mimRebze 
mavne zegavlenis momxdeni harmonikuli denebi. faqtiurad 
aseTi idealuri SemTxvevis praqtikaSi warmoSobis albaToba 

TiTqmis nulis tolia. realurad Kas.= 2–10% .  
miwis mimarT sarelso Zafebis udidesi asimetriuli 

winaRoba warmoiSveba izolaciis (balastis) dabali 
gamtarobis dros (zamTarSi), rodesac CamiwebisaTvis 
gamoyenebul relss aqvs izolaciis maRali gamtaroba, xolo 

meore relss – dabali (0,02-dan 0.033 sim/km-mde) gamtaroba. 
aseT SemTxvevaSi sasignalo deni gadamcemidan mimRebs 
(reles) SeiZleba miewodos sarelso Zafis gawyvetis an 
samatareblo Suntis dadebis adgilis SemovliTi wrediT, 
romelic Sedgeba CamiwebisaTvis gamoyenebuli relsisa da 

Camiwebis RC. winaRobebisagan (ixileT nax. 2.22).  
     amgvarad, drosel-transformatoris ZiriTad gragnilze 
modebuli dabrkolebis Zabva (romelic faqtiurad 
saliandago mimRebis Sesasvlelze modebul Zabvas 
warmoadgens) damokidebulia relsebSi gamavali 
dabrkolebebis denebis sxvaobaze; aRniSnuli sxvaoba 

xasiaTdeba araTanabrobis KaT. koeficientiT, romlis 
gamoTvla SeiZleba Semdegi formuliT: 
 

   KaT. = (Id1 – Id2) / (Id1 +Id2) = (jd1 – jd2) / jd.     (2.70) 
 

KaT. koeficienti damokidebulia miwis mimarT 
sakontaqto qselis izolaciis winaRobaze, harmonikis 
sixSiresa da sarelso ZafTan mierTebul Camiwebis gamtarSi 
gamavali harmonikuli denebis mier gamowveul induqtiur 
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zemoqmedebaze. am faqtorebis analizuri gaangariSeba metad 
Znelia, amitom umjobesia denebis araTanabroba dadgenili 
iqnas praqtikuli gazomvebis saSualebiT. 

sarelso Zafebis balastis (izolaciis) winaRobebis 
asimetriis Sesamcireblad sakontaqto qselis liTonuri 

sayrdenebi, romelTa izolaciis RC. winaRoba 20 omze 

(mudmivi denis eleqtruli wevis dros) an 100 omze (cvladi 
denis eleqtruli wevis dros) naklebia, relsebs unda 
mivuerToT 600 voltze araumetesi garRvevis Zabvis mqone 
mravaljeradi moqmedebis naperwkluri SualedebiT. ufro 
maRali winaRobebis  sayredenebi, agreTve seqciuri 
gamTiSvelebis mqone sayrdenebi, romlebic adamianebis 
TavSeyris adgilebTan axlos arian ganTavsebulebi, relsze 
uSualod (damatebiTi winaRobebis gareSe) Camiwdebian. 
naperwkluri Sualedebis dayenebis dros sayrdenTa 

izolaciis winaRobebi izrdebian    2 – 15 omi.km-mde. 
naperwkluri Sualedebi gamoiyeneba agreTve 

sakontaqto qselis sayrdenebze Camokidebuli Zalovani da 
ganaTebis qselidan sasadguro da sagadasrbeno sarelso 
wredebSi cvladi denis moxvedris gamosaricxavad.  
sayrdens, romelzedac ewyoba naperwkluri Sualedi, miwis 
mimarT unda qondes iseTi winaRoba, rom miwaze SerTvis 
dros naperwklur Sualedze modebuli Zabva aRematebodes 

600 volts. am pirobis Seusruleblobisas sayrdenebi 
uSualod relss unda miuerTdes. 

sarelso xazebis asimetriis Tavidan asacileblad 
xidebis da sxva didi nagebobebis fermebi unda Camiwdnen 
uaxloesi ZiriTadi an damatebiTi ДТ-0,6 tipis drosel 
transformatorebis Sua gamomyvanze. am drosel-
transformatorebis maRalomian gragnilebs unda miuerTdes 
24-32 mkf saerTo tevadobis kondensatoruli bloki. 

wevis denis xelSemSleli da saxifaTo 
zegavlenisagan erTZafiani da orZafiani sarelso wredebis 
dacvis damatebiT RonisZiebas warmoadgens sasignalo deniT 
maTi koduri an impulsuri kvebis organizeba. eleqtruli 
wevis deniT warmoqmnili dabrkolebebisagan impulsur 
saliandago releebs saimedod icavs filtrebi. am 
SemTxvevaSi filtris elementebis dazianeba arRvevs reles 
impulsur muSaobas, rac iwvevs SuqniSanze nebadamrTveli 
signalis Sescvlas amkrZalavi signaliT. 
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sasadguri sarelso wredebSi SeiZleba mzidi 

sixSiris denis amplituduri modulacia moxdes meqanikurad, 
transmiterebis kontaqtebiT, an eleqtrulad – 
eleqtronuli generatoris specialuri sqemiT. 
eleqtromeqanikuri modulaciis dros pirapirebis mokled 
SerTva sqematurad kontroldeba, rac arTulebs sasadguro 
sarelso wredebis sqemebs; gadasarbenebze sqemuri dacva 
koduri avtoblokirebis ganuyofeli elementia. eleqtruli, 
amplituduri an sixSiruli modulaciis dros 
maizolirebeli pirapirebi kontroldeba momijnave sarelso 
wredebSi gansxvavebuli mzidi sixSireebis gamoyenebiT. 

 
 
2.5 mudmivi denis eleqtruli wevis ubanze 

gamoyenebuli sarelso wredebi 
 

sarelso wredebs, rogorc obieqtebs, romlebic 
asruleben rkinigzis ubnebis mdgomareobis Sesaxeb 
aucilebeli informaciis gadamwodebisa da telemeqanikuri 
arxis funqciebs, gaaCniaT SefardebiTi damoukidebloba. es 
ukanaskneli ganapirobebs im zogad moTxovnebs, romlebsac 
isini unda akmayofilebdnen. aRniSnuli moTxovnebi Cvens 
mier ganxiluli iyo wina TavSi. 

miuxedavad SefardebiTi damoukideblobisa, sarelso 
wredebis konstruqciul Taviseburebebs ganapirobebs is 
garemoebac, Tu ra saxis wevaa gamoyenebuli rkinigzis 
ubnebze, romlebzec uxdebaT sarelso wredebs 
funqcionireba. 

rkinigzaze SeiZleba gamoyenebuli iqnas avtonomiuri 
an eleqtruli weva. avtonomiuri wevis dros lokomotivebad  
ZiriTadad gamoiyeneba Tbomavlebi, Tumca SeiZleba 
SemorCenili iyos warmoebidan didi xnis winaT moxsnili da 
istoriul reliqviad qceuli orTqmavlebic. 

eleqtrul wevad SeiZleba gamoiyenebodes mudmivi an  

(ZiriTadad 50 hc sixSiris) cvladi deni. amis mixedviT 
ganasxvaveben mudmivi da cvladi denis eleqtrul wevas. 
orive SemTxvevaSi elmavlebSi gamoyenebulia mudmivi denis 
eleqtruli Zravebi. radgan energosistema gamoimuSavebs 
(saqarTvelosa da evropis qveynebis teritoriaze – 50 hc 
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sixSiris, xolo amerikaSi – 60 hc sixSiris) cvlad dens, 
dRis wesrigSi dgeba elmavlebSi arsebuli mudmivi denis 
eleqtruli Zravebis kvebisaTvis aRniSnuli cvladi denis 
mudmiv denad gardaqmnis problema. 

mudmivi denis eleqtruli wevis SemTxvevaSi 
zemoTaRniSnuli cvladi deni mudmiv denad gardaiqmneba am 
miznisaTvis specialurad agebul qvesadgurebSi, romelTa 
mier gamomuSavebuli mudmivi deni sakontaqto xaziT 
miewodeba elmavlebze arsebul Zravebs. 

cvladi denis eleqtruli wevis ASemTxvevaSi mudmiv 
denad cvladi denis gardamqmnelebi dayenebulia 
elmavlebze; amdenad, am gardamqmnelebs sakontaqto xaziT 
miewodeba wevis cvladi deni, romelsac isini gardaqmnian 
mudmiv denad da uzrunvelyofs Zravebis kvebas. 

saqarTvelos rkinigzaze gamoyenebulia mudmivi denis 
eleqtruli weva. amdenad Cveni realobisaTvis aqtualuria 
sarelso wredebis im konstruqciuli Taviseburebebis 
siRrmiseuli ganxilva, romlebic ganpirobebulia wevisaTvis 
mudmivi denis gamoyenebiT. 

rogorc aRvniSneT, mudmivi wevis deni miiReba wevis 
qvesadgurebSi aresebuli mZlavri gammarTvelebiT, romlebic 

iyeneben gamarTvis eqvsfazian sqemas, 50 hc sixSiris cvladi 
denis gamarTviT. aRniSnuli deni gadaicema sakontaqto 

xaziT. relsebisa da miwis mimarT aRniSnuli xazis Zabva 3kv-
is tolia. gamarTuli denis mrudi, garda mudmivi 

mdgenelisa, Seicavs 300 hc sixSiris jeradi (300, 600, 900 hc 
da ufro maRali) sixSireebis harmonikebs. es harmonikebi 
xelisSemSlel zegavlenebs axdenen sarelso wredebis 
muSaobaze. harmonikebis doneTa Sesamcireblad wevis 
qvesadgurSi dayenebulia manelebeli filtrebi. gammarTveli 
danadgarebis uwesivrobebis gamo wevis denSi garda 

zemoTaRniSnulisa, SeiZleba gaCndes 50 hc sixSiris jeradi 

(50, 100, 150, 200 hc da ufro maRali) sixSireebis harmonikebi. 
nebismier SemTxvevaSi sarelso wredebi daculi unda iyos 
wevis denis saxifaTo zegavlenisagan; es imas niSnavs, rom 
wevis denis zemoqmedebiT ar unda amoqmeddes saliandago 
mimRebi (kerZod, rele) maSin, rodesac faqtiurad 
dakavebulia sarelso wredi an darRveulia sarelso xazis 
mTlianoba. 
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mudmivi denis eleqtruli wevis dros gadasarbenebze 

sasignalo denis sixSired iyeneben 50 hc-s, xolo 

sadgurebSi – 25 da 50 hc-s. amasTanave, 50 hc sixSiris 
sasadguro sarelso wredebi warmoadgenen moZvelebul 
sarelso wredebs, romlebic SeiZleba SemorCenil iyos 
sadgurebze. avtomatikisa da telemeqanikis sasadguri 
sistemebis ganaxlebis SemTxvevaSi xdeba 50 hc sixSiriani 

sarelso wredebis Secvla 25 hc sixSiris sarelso 
wredebiT. amasTanave unda aRvniSnoT, rom sarelso wredebis 

kodirebisaTvis gamoiyeneba 50 hc sixSiris cvladi deni. 
ramdenadme detalurad ganvixiloT zemoTCamoTvlili 

sarelso wredebis konsturqciuli da funqcionaluri 
Taviseburebebi. 

 
 

2.5.1. 50 hc sixSiris cvladi denis sarelso wredebi 

ricxviT-koduri avtoblokirebisaTvis 

mudmivi denis wevian gadasrbenebze, rogorc wesi, 
gamoiyeneba 50 hc sixSiris cvladi denis sarelso wredebi 
(nax. 2.23). 

wevis denis gasatareblad mkvebav boloze idgmeba  
ДТ-0,6, xolo releur boloze ДТ-0,2 tipis drosel-
transformatori. drosel-transformatorebis Sua 
wertilebi SeerTebulia momijnave drosel-
transformatorebis Sua wertilebTan. kvebisa da releuri 
aparatura mierTebulia drosel-transformatorebis 
damatebiT gragnilebTan. gadametZabvebisagan aparaturis 
dasacavad dayenebulia P ganmmuxtvelebi an maTanabreblebi. 

sarelso wredi ikvebeba saliandago ПОБС-3 an ПОБС-
3А transformatorebisagan.  SemzRudvelad gamoyenebulia 

РОБС-3 an РОБС-3А reqatori. moxmarebuli energiis 
Sesamcireblad mkvebav boloSi CarTulia 24 mkf saerTo 
tevadobis kondensatorebi (C1=16 mkf, C2=C3=4 mkf). 
kondensatorebis daxmarebiT drosel-transformatoris 
damatebiTi gragnili 50 hc sixSireze awyobilia denebis 
rezonansSi (ixileT paragrafi 2.1-Si mocemuli teqsti). 

 ДТ-06 transformatoris damatebiT gragnilSi 
gamavali induqtiuri  deni   kompensirdeba kondensatorebis  
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nax. 2.23. 50 hc sixSiris cvladi denis koduri sarelso 

wredi 

tevaduri deniT, ris SemweobiTac mniSvnelovnad mcirdeba 
saliandago transformatoridan (st-dan) moxmarebuli deni. 
amavdroulad kondensatorebi amcireben naperwklebis 
wamoqmnas T reles kontaqtze, aumjobeseben mis muSaobis 
pirobebs da amiT zrdian reles muSaobis vadas. 

 ДТ-0,6 drosel-transformatoris damatebiTi 
gragnili induqtivobis winaRoba 50 hc sixSiris cvladi 

denisaTvis (w=314) udris 0.6n2=0.6·152=135 oms (n aris 
drosel-transformatoris koeficienti), amitom denis 
rezonansSi awyobisaaTvis aucilebelia, rom tevaduri 

winaRobac 135 omis toli iyos, e.i. xc=135 oms.  

viciT ra w-sa da xc-s mniSvnelobebi, x1=1/(wc)   
gamosaxulebidan advilad SeiZleba vipovoT denebis 
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rezonansuli wredis tevadobis mniSvneloba:    
c=1/wxc=106/314·135≈23.6≈24 mkf. rogorc zemoT gvqonda 
naCvenebi, swored aseTi jamuri tevadoba aqvT  C1, C2 da C3 
kondensatorebs. 

koduri sarelso wredi daculia wevis denis 
harmonikebis saxifaTo da xelisSemSleli moqmedebisagan. 
sarelso wredis Tavisuflebis dros saliandago И rele 
muSaobs impulsur reJimSi da warmoqmnis sasginalo 
releebis agznebis wreds. dakavebuli sarelso wredis dros  
saliandago releSi Tu moxvdeba wevis denis harmonikebi, 
maSin igi Ruzas SeinarCunebs mizidul mdgomareobaSi 
(Sewyvets pulsirebas) da sasignalo Ж, З, releebi ar 
aRigznebian. es gamoiwvevs saliandago SuqniSnis daxurvas. 
Tavisufali sarelso wredis dros wevis denis harmonikebis 
zemoqmedebam rom ar daarRvios sarelso wredis normaluri 
muSaoba, saliandago И relesa da sarelso xazs Soris 

CarTulia damcavi ЗБФ filtri; igi 50 hc sixSireze Zabvebis 
rezonansSi awyobad filtrs warmoadgens, romelic 
gamoiyeneba 300 hc-is jeradi sixSireebis harmonikebis 
CasaxSobad. 

 
 
Zabvebis rezonansi SesaZlebelia warmoiqmnas cvladi 

denis ganuStoebel wredSi, romelic energiis wyaros garda 
Seicavs L induqtiurobas, C tevadobasa da aqtiur r winaRobas 
(ix. nax. 2.24) 

 

nax. 2.24 Zabvebis rezonansis wredi 
 
omis kanonis Tanaxmad ganxilul wredSi gamavali deni 

ganisazRvreba formuliT: 
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                I = 
22 )1(

C
Lr

U

ω
ω −+

         (2.71) 

rodesac ω=ω0=
LC
1

, maSin erTmaneTis tolia wredis 

induqciuri da tevaduri winaRobebi (wL=1/(wc)) ris Sedegadac: 

   I = 
r
U

;    Z = r;      cosφ = 
Z
r

 = 1                  (2.72) 

wredis aqtiuri r winaRoba Tu mcirea, maSin rezonansis 
dros mkveTrad icvleba wredSi gamavali deni da, rac mTavaria, 
imavdroulad Zalian izrdeba kondensatorsa da koWaze 
modebuli Zabvebi: maTma sidideebma SeiZelba ramdenjerme 
gadaaWarbos wredis Sesasvlelze modebuli Zabvis sidides. amas 
adgili eqneba maSin, rodesac r< wL da, aqedan gamomdinare, 
r<1/(wc); 

rezonansis dros wL<1/(wc), amitom winaRobaTa orive 
utolobaSi Tu CavsvamT w-s mniSvnelobas, miviRebT amaRlebuli 
nawilobrivi Zabvebis warmoSobis zogad pirobas: 

                       r < 
C
L

,                              (2.73) 

sadac sidides 
C
L

aqvs winaRobis ganzomileba da mas ewodeba 

rxeviTi konturis talRuri (maxasiaTebeli) winaRoba. aRvniSnoT 

igi ρ simboloTi, e.i. ρ = 
C
L

. talRuri winaRobis fardobas 

rxeviTi konturis aqtiur winaRobasTan ewodeba konturis 
vargisianoba: 

                         Q = ρ/r =  
C
L

 : r                          (2.74) 

                                                              
amasTanave vargisianoba udris rezonansis dros 

tevadobaze an induqtiurobaze modebuli Zabvis fardobas aqtiur 
winaRobaze modebul ZabvasTan. 

Zabvebis rezonansis dros energiis wyaros mcire Zabvam 
SeiZleba maRali nawilobrivi Zabvebi warmoqmnas wredis 
reaqtiul elementebze. 
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eleqtroenergetikuli mowyobilobebis muSaobaSi Zabvebis 

rezonansi umeteswilad arasasurveli movlenaa, romelic 
dakavSirebulia uecari gadaZabvebis, e.i. danadgaris muSa Zabvebze 
ramdenjerme meti Zabvebis warmoqmnasTan. magram zogadad 
eleqtronikaSi, samavTulo telefoniaSi, avtomatikaSi da a.S., 
xolo kerZod, Cvens mier ganxilul sarelso wredebSi, Zabvebis 
rezonansis movlena farTod gamoiyeneba garkveul sixSireze 
wredis asawyobad. 
 

 

wevis Iw.ud. ukudenis kanalizacia, rogorc viciT, 
sarelso ZafebiT xdeba. amasTanave, saWiroa, rom es deni 
Tanabrad iyos ganawilebuli sarelso ZafebSi, e.i TiToeul 

sarelso ZafSi gadiodes Iw.ud/2 deni. aseT SemTxvevaSi 
amboben, rom wevis ukudenebi simetruladaa ganawilebuli 
sarelso ZafebSi. 

wevis mudmiv dens gaaCnia maRali sixSiris 
harmoniuli mdgenelebi – e.w. harmonikebi. sarelso ZafebSi 
wevis ukudenebis simetriulad ganawilebis SemTxvevaSi 
aRniSnuli harmonikebi drosel transformatorebis 
naxevargragnilebSi urTierTSemxvedri mimarTulebiT gavlis 
gamo warmoqmnian urTierTmakonpensirebel Semxvedr magnitur 
nakadebs. amitom isini gavlenas ver axdenen saliandago 
mimRebis muSaobaze. 

wevis ukudenebis simetriulad ganawilebis 
uzrunvelyofa praqtikuli xSirad ver xerxdeba. amis 
mizezebia: 

- sapirapire SemaerTeblebis uwesivrobebis Sedegad 
gamowveuli sarelso Zafebis gansxvavebuli winaRobebi; 

- sarelso Zafidan wevis denis gaJonva sakontaqto 
qselis sayrdenebis gavliT; 

- drosel-transformatoris romelime zRudaris cudi 
eleqtruli kontaqti da a.S.  

zemoT CamoTvlili da sxva mizezebis gamo xSirad 
irRveva wevis ukudenis sarelso ZafebSi simetriulad 
ganawilebis reJimi, e.i. igi nawildeba asimetriulad; 
asimetriuli ganawilebis sididem SeiZleba 10-12%- miaRwios. 
aseT SemTxvevaSi drosel-transformatoris 
naxevargragnilebSi urTierTSemxvedri mimarTulebiT wevis 
denis cvladi harmonikebis gavlisas ar xdeba maTi 
magniTtri nakadebis sruli gakompensureba; narCeni 
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magnituri nakadiT warmoiSveba em Zala,  romelic xels 
uSlis saliandago reles swor muSaobas.  

    wevis denis mudmivi mdgeneli axdens drosel-
transformatoris Semagnitebas, rac amcirebs winaRobas. 
asimetriis 240a denis dros winaRoba 10%-ze metad mcirdeba. 
winaRobis stabilizacias uzrunvelyofs sahaero RreCo. 
asimetriis ufro maRali denis dros irRveva sarelso 
wredis normaluri muSaoba. filtrebis blokSi Tavsdeba 

Ldr droseli, romelic saliandago reles icavs 
maizolirebeli pirapirebis garRvevis (mokled SerTvis) 
dros warmoSobili Zabvisagan; am dros saliandago reles 
gragnilze momijnave sarelso wredis mkvebavi bolodan 
moedeba didi Zabva, romlis moqmedebam SeiZleba mwyobridan 
gamoiyvanos reles gammarTveli. 

aRniSnul drosels aqvs maRali winaRoba (4 volti 
Zabvis dros daaxloebiT 5000 omi) da xels ar uSlis reles 
muSaobas; magram  Zabvis 12 voltamde da ufro metad 
gazrdisas xdeba droselis gularis gajereba; amis Sedegad 
mkveTrad (20 omamde da ufro dabla) ecema misi winaRoba, igi 
aSuntebs saliandago reles gragnils, xolo Warbi Zabva 
ecema damatebiT Rd rezistorze. 

sarelso wredebis Teoriidan cnobilia, rom sarelso 
wredis boloebisaTvis optimalur winaRobis sidide, 
romlis drosac uzrunvelyofilia maqsimaluri sigrZis 
sarelso wredis yvela reJimi, udris 0.2 – 0.4 oms.  

releur boloze ZiriTad datvirTvas warmoadgens 0.2 
omis toli induqtiuri winaRobis mqone ДТ-0,2 drosel-
transformatoris gragnili. impulsur И reles Sesasvleli 
winaRobaa 200 omi, xolo ЗБФ filtris winaRoba – 120 omi. 
aseTi winaRobebis SemTxvevaSi ЗБФ filtris mimdevrobiT 
datvirTvis (reles) mierTeba gavlenas ar axdens releuri 
bolos winaRobaze, radgan es winaRoba drosel-
transformatoris ZiriTadi gragnilis mimarT 

gadaangariSebis dros aris: Z’gad = Zdat/n2 = 320/172 ≈ 1,1 
omi. induqtiur 0.2 omis tol winaRobasTan zemoTaRniSnuli 
1,1 omis toli aqtiuri winaRobis paralelurad mierTeba 
SesamCnevad ar cvlis sarelso wredis bolos saerTo jamur 
winaRobas. 
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sarelso wredis mkvebav boloze Sesasvleli 

(sarelso xazis mxridan) winaRoba warmoiSveba ДТ-0,6 
drosel-transformatoris ZiriTadi gragnilisa da ПОБС-3А 
SemzRudvelis 45 omis tol dayvanili winaRobebis 
paralelurad SeerTebiT. am dros mxedvelobaSi ar miiReba 
kondensatorebis tevaduri winaRoba, radgan Sunturi da 
sakontrolo reJimebi uzrunvelyofilni unda iyvnen 
kondensatorebis garRvevis SemTxvevaSic. 

nax. 2.25-ze naCvenebia koduri sarelso wredis 
muSaobis proncipuli sqema. SuqniSnebis Cvenebebis marTvisa 
da avtomaturi salokomotivo signalizaciis muSaobisaTvis 
gamoiyeneba koduri transmiterebis mier gamomuSavebuli 
ricxviTi КЖ, Ж da З kodebi (nax. 2.26). kerZod, SuqniSanze 
mwvane sinaTlis naTebisas sarelso xazSi matareblis 
moZraobis Semxvedri mimarTulebiT gaigzavneba sami 
impulsisagan Semdgari З kodi, yviTeli signalis naTebisas – 
ori impulsisagan Semdgari Ж kodi, xolo wiTeli signalis 
naTebisas – erTi impulsisagan Semdgari КЖ kodi. momijnave 
sarelso wredebSi gamoyenebuli zemoTaRniSnuli kodebis 
warmomqmneli impulsebisa da impulsebs Soris arsebuli 
intervalebis xangrZlivobebi erTmaneTisagan gansxvavdebian. 
gansxvavebuli droiTi parametrebis mqone impulsebissagan 

Sedgenili ricxviTi kodebis gamomuSaveba xdeba КПТ-5 da 
КПТ-7 tipis transmiterebiT. maT mier gamomuSavebuli 
kodebi naCvenebia nax. 2.26-ze. 

koduri sarelso wredebi gamoiyeneba ubnis 
Tavisuflebisa da dakavebulobis gasakontroleblad da 
telemeqanikur arxad, romlis meSveobiTac xdeba ori 
momijnave SuqniSnis Cvenebis urTierTdakavSireba da 
lokomotivze SuqniSnebis mdgomareobis Sesaxeb informaciis 
gadacema. 

sarelso wredis mkvebavi bolodan transmiteruli 
reles 3T kontaqtiT (ix. nax. 2.25) SuqniSan 3-ze arsebuli 
Cvenebebis Sesabamisad matareblis moZraobis Semxvedri 
mimarTulebiT КЖ, Ж da З koduri signalebidan gadaicema 
erT-erTi.  
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nax.2.25 koduri sarelso wredis principuli sqema 
 
aRniSnul SuqniSanze mwvane feris Cvenebis dros 

agznebulia sasignalo releebi Ж da З, ris Sedegadac rele 
3T mierTebulia КПТШ transmiteris З kontaqts da sarelso 
xazSi gadaicema З signali; yviTeli Cvenebis dros rele 3T 
mierTebulia transmiteris Ж kontaqts da xazSi gadaicema 
koduri Ж signali; wiTeli Cvenebis dros rele 3T 
mierTebulia КЖ kontaqtTan da xazSi gadaicema КЖ 
signali.    

kodur signalebs sarelso wredis siTavisuflis 
dros aRiqvams impulsuri И rele (ix. nax. 2.23), romelis 
kontaqti zemoqmedebs dS deSifratorul ujredze (ix. nax. 
2.25);  am ukanasknelis gamosasvlelze CarTulia sasignalo 
Ж da З releebi. koduri КЖ signalis miRebisas aRigzneba Ж 
rele, xolo Ж da З signalebis miRebisas – Sesabamisad Ж da 
З releebi. sasignalo Ж da З releebis kontaqtebi marTavs 
saliandago SuqniSnis Cvenebebs da arCevs mezobel 
(momdevno) sarelso xazSi gasagzavn kodur signalebs. 
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nax.2.26. koduri transmiterebis mier gamomiSavebuli 

ricxviTi kodebi 
 
blok-ubnis dakavebisas wydeba И reles impulsuri 

muSaoba, sasignalo З da  Ж releebi kargaven kvebas, SuqniSan 
5-ze CairTveba wiTeli Suqis naTura. am dros relsebSi 
gamavali koduri kombinaciebi lokomotivze arsebuli 
induqtiuri  koWebiT aRiqmeba da gadaewodeba avtomaturi 
salokomotivo signalizaciis mowyobilobebs.  

blok-ubnis ganTavisuflebis Semdeg SuqniSan 3-dan 
gaigzavneba КЖ signali   (SuqniSan  3-ze anTia wiTeli 
signali);  И  reles kontaqti moaxdens zemoqmedebas 
deSifratorze, ris Sedegadac SuqniSan 5-ze ainTeba yviTeli 
Suqis naTura. 

sqemaSi gamoyenebuli erTelementiani impulsuri И 
rele ar reagirebs miRebuli signalis fazaze.  mas ar 
gaaCnia Sinagani mowyobiloba maizolirebeli pirapirebis 
garRvevis (mokled SerTvis) dros momijnave sarelso 
wredidan Semosuli sasignalo denis zemoqmedebisagan 
Tavdasacavad. aRniSnul sasignalo dens SeuZlia aamoqmedos  
И  rele. 

mezobeli sarelso wredidan Semosuli sasignalo 
denisagan И reles impulsuri muSaobis dros sasignalo  Ж 
da З releebis amoqmedebis gamosaricxavad gamoiyeneba 
specialuri sqemuri dacva. am ukanasknelis saSualebiT 

0.23 0.23
0.57 0.57

0.3 0.3
0.63 0.63 

koduri cikli
0.38 0.38 

0.12 
0.72

koduri cikli
0.35

0.12

0.6 0.79 

T=1.6 wm
0.35 

0.12 0.12

0.22 0.22 0.57
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0.35 0.24 0.24

0.12 0.12
0.79 

koduri transmiteri

КПТ-5
koduri transmiteri 

КПТ-7

КЖ

Ж
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mezobeli sarelso wredidan mosuli sasignalo deniT И 
reles amoqmedebisas wydeba  Ж  da  И  releebis agznebis 
wredi. es miiRweva impulsuri И da damcavi  ЗТ  releebis 
asinqronuli muSaobiT. maTi aseTi muSaoba warmoadgens 
sarelso wredis normalurad funqcionirebis aucilebel 
pirobas. И da ЗТ releebis asinqronul muSaobas 
uzrunvelyofs momijnave sarelso wredebSi gansxvavebuli   
sigrZis koduri ciklebis mqone (КПТШ-5 da  КПТШ-7) 
transmiterebis  gamoyeneba (nax. 2. 26), romlebic momijnave 
sarelso wredebSi signalebs asinqronulad gadascemen. 

sarelso wreds maqsimaluri sigrZea 2600 metri. 
muSaobis normaluri rejimis dros maqsimaluri sigrZis 
sarelso wredis mier moxmarebuli simZlavrea 250 volt-
amperi, xolo SunTuri reJimis dros – 500 volt-amperi. 

sarelso wredSi saliandago mimRebad gamoyenebulia 
erTelementiani eleqtromagnituri releebi, romelTa 
eleqtruli maxasiaTeblebi moyvanilia danarT 1-Si 
(cxrilebi d.1.1. da d.1.2.).  

ormxriv moZraobian (erTliandagian) ubnebze 
moZraobis mimarTulebis Secvlis dros xdeba sarelso 
wredis mkvebavi da releuri boloebis urTierTgadarTva, 
amitom TiToeul maTgans uwevs xan mkvebavi, xanac releuri 
bolos funqciis Sesruleba. amis gamo orive boloze unda 
davayenoT erTnairi, kerZod ДТ-06 tipis, drosel-
transformatorebi. 

avtomaturi salokomotivo signalizaciisaTvis 
sarelso wredis daregulireba xdeba mkvebav boloSi kvebis 
wyaros iseTi Zabvis SerCeviT, romlis drosac releur 
boloSi salokomotivo koWebis qvemoT relsebSi gadiodes  
avtomaturi salokomotivo signalizaciis 2 amperze 
aranaklebi sididis deni. aqedan gamomdinare, muSaobis 
normaluri reJimis dros releuri bolos relsebze 

(drosel-transformatoris maRali, kerZod 0,6 omis toli 
winaRobis gamo) modebuli Zabva mniSvnelovnad (daaxloebiT 
2-jer) aRemateba im Zabvas, romelic gvaqvs orliandagiani 

ubnis dros. naWarbi Zabvis Caqroba xdeba damatebiTi Rd.=300 
omi winaRobis mqone rezistoris CarTviT (ix. nax. 2.23) 

relsebTan wevis qvesadguris gamwovi gamomwovi 
fideris  (agreTve liTonis konstruqciis Camamiwebeli 
gvarlis) misaerTeblad sarelso wredSi yendeba mesame   
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(ДТ-06 tipis) drosel-transformatori. aRniSnuli drosel-
transformatoris winaRobis amaRlebisa da sarelso wredis 
muSaobaze gavlenis Semcirebis mizniT misi damatebiTi 
gragnilis wredSi unda CavrToT 24 mkf tevadobis 
kondensatori. igi drosel transformatoris gragnilTan 
erTad warmoqmnis denis rezonansul konturs 50 hc 
sixSirisaTvis. aRniSnuli sixSiris cvladi sasignalo 
denisaTvis am konturis sruli winaRoba sarelso xazis 
mxridan 4 omis tolia. 

sakontaqto qselis 100 omze aranaklebi winaRobis 
mqone sayrdenebis Camiweba relsze unda moxdes uSualod; 
danarCen SemTxvevebSi sayrdenebi relss unda mivuerToT 
mravaljeradi moqmedebis naperwkluri SualedebiT.  

 
2.5.2. fazaTmgrZnobiare sarelso wredebi 

 

sadgurebSi gamoiyeneba drosel-transformatorebisa 
da fazaTmgrZnobiare releebis mqone orZafiani sarelsi 
wredebi. amasTanave mudmivi denis eleqtrowevian 
ubnebisaTvis gankuTvnil sarelso wredebSi saignalo 

denisaTvis SeiZleba gamoyenebuli iqnas 50 an 25 hc sixSiris 
cvladi deni.  

50 da 25 hc sixSiris sasignalo denebian sarelso 
wredebs erTmaneTs Tu dabrkolebebisadmi mdgradobis niSnis 
mixedviT Tu SevadarebT, upiratesoba meore maTgans gaaCnia, 
romlebic amasTanave gamoirCevian ufro maRali  
ekonomiurobiT. miuxedavad amisa, saqarTvelos sarkinigzo 

sadgurebSi dRemde funqcionireben 50 hc sixSiris 
fazaTmgrZnobiare sarelso wredebi. eleqtruli 
centralizaciis rekonstruqciis SemTxvevaSi 

rekomendebulia isini Seicvalon 25 hc sixSiris 
fazaTmgrZnobiare sarelso wredebiT. 

nax, 2.27-ze moyvanilia 50hc sixSiris cvladi denis 
fazaTmgrZnobiare sarelso wredis sqema, romelSic 
gamoyenebulia ori drosel-transformatori. 

sarelso wredis orive (mkvebav da releur) boloze 
gamoyenebulia transformaciis 40 koeficientis mqone ДТ-0,2 
tipis drosel-transformatorebi, romelTa saSualebiTac 
xdeba sarelso wredebis aparaturis maRali winaRobis 
SeTanxmeba sarelso xazis dabal Sesasvlel winaRobasTan. 
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 transformaciis maRali koeficientis gamo 

SesaZlebelia mTeli aparatura ganTavsdes centralur 
postze. 2 km-mde sigrZis kabelis dros ZarRvebis dublireba 
saWiro ar aris. gamomwovi fideris an Camamiwebeli gvarlis 
misaerTeblad idgmeba ДТ-0,6 tipis mesame drosel 
transformatori (sqemaze ar aris naCvenebi), romlis 
damatebiTi gragnili 24 mkf tevadobis kondensatoris 
gamoyenebiT awyobili unda iqnas denebis rezonansze 50 hc 
sixSireze.  

 

 
 
 

nax. 2.27. 50 hc sixSiris cvladi denis fazaTmgrZnobiare 
sarelso wredi ori drosel-transformatoriT 
 
sarelso wredis boloebSi Sesasvleli winaRobebis 

stabilizacia uzrunvelyofilia ДТ-0,2 drosel 
transformatorebis ZiriTadi gragnilebiT (50 hc sixSiris 
denisaTvis maTi winaRobebia 0,2 omi). am sqemaSi 

gamoyenebulia tevaduri CS. SemzRudveli, romelic 50 hc 
sixSireze ДТ-0,2 drosel-transformatoris damatebiTi 
gragnilis induqciurobasTan (sarelso xazis reaqtiuli 
winaRobis gaTvaliswinebiT) warmoqmnis rezonansul 
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konturs. radgan sarelso xazis Sesasvleli winaRobis 
sidide damokidebulia am xazis L sigrZeze, amitom: 

                                                 
        16 mkf, rodesac L ≤ 500 m 
             CS =                                          (2.75) 
        12 mkf, rodesac L = 500 – 1500 m 

 
CS. kondensatori uzrunvelyofs orelementiani 

fazaTmgrZnobiare saliandago reles adgilobriv elementze 
modebuli Zabvis veqtoris mimarT saliandago elementze 
modebuli Zabvis veqtoris Zvras daaxloebiY 900-is toli 
kuTxiT, rac aucilebelia aRniSnuli reles normaluri 
muSaobisaTvis. 

tevaduri SemzRulvelis mqone sarelso wredisaTvis 
damaxasiaTebelia is, rom muSaobis Sunturi reJimis dros 
moxmarebuli energia naklebia muSaobis normaluri reJimis 
dros moxmarebul energiaze.  

Tavisufali sarelso wredis dros misi mkvebavi 
bolo awyobilia Zabvebis rezonansze. am dros drosel-
transformatoris damatebiTi gragnilis induqtiuri 

winaRoba kompensirdeba CS. kondensatoris tevaduri 
winaRobiT da saerTo winaRoba aris minimaluri. am mizezis 
gamo konturSi cirkulirebs maqsimaluri deni. igi 

ganisazRvreba kabelis Rk. , rezistoris   RS. da konturSi 
arsebuli danakargebis   Rd. winaRobaTa mniSvnelobebiT:  

 
 
 

Suntur reJimSi, rodesac Semadgenlobis 
wyvilTvaliT xdeba drosel-transformatoris winaRobis 
daSuntva, razonansuli konturi aiSleba da misi winaRoba 

gaizrdeba gaukompensirebeli tevaduri xc winaRobis 
mniSvnelobiT, rac or-samjer aRemateba saerTo aqtiuri 
winaRobis mniSvnelobas. saliandago transformatoris 
meoreuli gragnilidan moxmarebuli deni mcirdeba Semdeg 
sididemde:  

 
            I’kg=                                     (2.77) 
 

Ukg 
 

RS+Rk+Rd Ikv= (2.76) 

Ukv 
 

√(RS+Rk+Rd)2+xi
2 
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mkvebav boloSi SemzRudveli RS. rezistoris CarTvis 

mizania is, rom aRniSnul boloze Semadgenlobis arsebobis 

momentSi  CS. kondensatoris garRvevisas gamoiricxos 
saliandago transformatoris mokled SerTva.         

RS. rezistorisa da kabelis ZarRvebis saerTo winaRoba 200 
omze meti ar unda iyos. aRniSnuli rezistori amaRlebs 
sqemis muSaobis stabilurobas qselSi gamavali denis 
sixSiris SesaZlo ryevebisa da optimaluri mniSvnelobidan  
CS. kondensatoris tevadobis gadaxrebis dros. maqsimaluri 
sigrZis sarelso wredis mier moxmarebuli simZlavrea 90 va, 

xolo simZlavris koeficienti -  cosφ = 0,8. 
saliandago transformatoris Zabvis SerCeviT 

sarelso wredi ise unda davareguliroT, rom muSaobis 
normalur reJimSi izolaciis (balastis) winaRobis 
minimaluri mniSvnelobis dros saliandago ДСШ-12 reles 
saliandago elementze modebuli iyos 14 voltze aranaklebi 
Zabva. 

ДСШ-12 saliandago reles saliandago gragnilze 
aucilebeli muSa Zabvisa da moTxovnili fazuri 
Tanafardobebis uzrunvelsayofad misi saliandago 

gragnilis paralelurad CarTulia 4 mkf tevadobis  Cr. 
kondensatori. maizolirebeli pirapirebis garRvevisas 
momijnave sarelso wredis wyarodan Semosuli sasignalo 
denis zemoqmedebiT yalbad rom ar amoqmeddes saliandago 
rele saWiroa movaxdinoT momijnave sarelso wredebSi 
moqmedi Zabvebis myisi polarobebis monacvleoba. amasTanave,  
saliandago transformatorebis pirveladi gragnilebi unda 
CavrToT erTidaigive fazaSi. am moTxovnis Sesrulebis 
SeuZleblobisas dasaSvebia saliandago transformatorebis 
pirveladi gragnilebis CarTva samfaza wredis sxvadasxva 
fazebSi, oRond am SemTxvevaSi aseTi sarelso wredebis 
Sepirapireba unda moxdes mkvebavi boloebiT, an isini 
gancalkevebulebi unda iyvnen impulsuri sarelso wredebiT. 

ДСШ  tipis releebis eleqtruli maxasiaTeblebi 
moyvanilia danarT 1-Si (cxrili d.1.3.). 

nax. 2. 28-ze naCvenebia 25 hc sixSiris cvladi denis 
sarelso wredis sqema. 

mudmivi denis eleqtruli wevis mqone ubnebze 

avtomaturi salokomotivo signalizaciis sistemisaTvis 50hc 
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sixSiris cvladi denia gamoyenebuli. amitom ganxiluli 
sarelso wredSi kodirebisaTvis Tu gamoviyenebdiT 50 hc-
sagan gansxvavebul cvlad dens, maSin aseT sixSireze unda 
gadagveyvana lokomotivi Seucvlelad gavlis mTel ubanze 
arsebuli avtomaturi salokomotivi signalizaciis sistema. 
aseTi ubnis didi sigrZis gamo (Teoriulad misi sigrZe  

1000 km-mdea) amas daWirdeboda didi sakonstruqcio 
samuSaoebis Catareba, rac Zviri “siamovnebaa”. aqedan 
gamomdinare 25 hc sixSiris sasignalo denis sarelso 
wredebSi kodirebisaTvis gamoyenebulia 50 hc sixSiris 
cvladi deni.  

25 hc sixSiris cvladi denis sarelso wredi (ix. 
nax.2.28) uwyvetad ikvebeba ПЧ 50/25  tipis gardamqmnelidan. 
saliandago reled gamoiyeneba fazaTmgrZnobiare  ДСШ-12 
tipis rele. aRniSnuli saliandago reles adgilobrivi 
gragnili ikvebeba 25 hc sixSiris cvladi deniT, amitom 
aRniSnuli rele swored aseTi sixSiris cvlad denze 
reagirebs. 50 hc cixSiris cvladi denis gamoyenebiT 
formirebuli koduri signalebi Т reles kontaqtiT 
gadaicema  ПОБС-3А tipis koduri kt transformatoridan. 

25 da 50 hc sixSiris cvladi denis kvebis wyaroebis 
dacalkevebisaTvis sarelso wredis mkvebav boloze 

CarTulia eleqtruli filtrebi. 25 hc sixSiris sasignalo 
denis miwodebis wredSi CarTulia 20 mkf tevadobis C1 
kondensatoris,   L1 reaqtorisa da ДТ-0,6 tipis drosel-
transformatoris damatebiTi gragnilisagan warmoqmnili 
Zabvebis rezonansuli (ix. 5.2.1 qveparagrafSi petitiT 
awyobili teqsti)  rxeviTi (mimdevrobiTi) konturi, romlis 
rezonansuli sixSirea 25 hc. 

25 hc sixSiris cvlad dens es konturi uwevs 
minimalur winaRobas, radgan misi induqciuri da tevaduri 
winaRobebi erTmaneTs akompensireben da moqmedebs mxolod 
wredSi arsebuli danakargebiT ganpirobebuli aqtiuri 
winaRoba. 

 kt transformatoridan sarelso wredSi 50 hc 

sixSiris denis miwodebisas L1 reaqtoris induqtiuri 
winaRoba ewinaaRmdegeba   ПТ-25 transformatoris gavliT mis 

gatarebas. 25 hc sixSiris sasignalo deni kt 

transformatoris Semcvel wredSi rom ar Seikras, 50 hc 
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sixSiris cvladi denis gatarebis wredSi CarTulia  L2 
reaqtoriTa da  C2 kondensatoriT warmoqmnili paraleluri 
rxeviTi konturi (denebis rezonansuli konturi). igi 

awyobilia 25 hc sixSireze. am sixSiris denisaTvis konturs 
aqvs maqsimaluri winaRoba da xels uSlis koduri kt 

transformatoris wredSi mis gavlas.  
am sarelso wredSi kodirebis zeddeba SeiZleba 

ganxorcieldes releuri bolodanac (nax. 2.28-ze iga ar aris 
ganxorcielebuli). 

   
 

 
nax. 2.28. 50 hc sixSiris deniT kodirebadi 25 hc sixSiris 

cvladi sasignalo denis sarelso wredi 
 

ganxiluli sarelso wredis regulireba 
SesaZlebelia movaxdinoT saliandago st meoreul 
gragnilze modebuli Zabvis cvlilebiT; avtomaturi 
salokomotivo signalizaciisaTvis gankuTvnili koduri 
denis daregulireba SesaZlebelia koduri kt 
transformatoris meoreul gragnilze modebuli Zabvis 
cvlilebiT. filtris elementebi, agreTve mkvebavi da 
releuri transformatorebi saWiroa ganvaTavsoT 
gancalkevebul blokebSi. 
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saliandago ДСШ-12 tipis rele reagirebs mxolod 

iseTi sixSiris cvlad denze, rogori denic gadis mis 
adgilobriv gragnilSi. amis gamo 25 hc sixSiris cvladi 
denis  ДСШ-12 reles mqone sarelso wredebi saimedodaa 
daculi samrewvelo 50 hc sixSiris eleqtrogadamcemi 
xazebis,  aseve wevis denis harmonikebis zegavlenebisagan. 

ganxiluli sarelso wredis kidev erTi mniSvnelovani 
Rirsebaa is, rom SesaZlebelia 50 hc sixSiris deniT misi 
winaswari kodireba, rac amaRlebs avtomaturi 
salokomotivo signalizaciis sistemaTa salokomotivi 
mimRebi mowyobilobebis muSaobis saimedoobas;  

winaswari kodirebis dros avtomaturi salokomotivo 
signalizaciisaTvis gankuTvnili 50 hc sixSiris denisagan 
formirebuli koduri signalebis sarelso xazSi miwodeba 
iwyeba moZravi SemadgenlobiT ara am xazis dakavebisas, 
aramed winaswar,  kerZod, marSrutis gamzadebisTanave, an 
gasakontrolebeli ubnis win mdebare ubanze moZravi 
Semadgenlobis Sedgomisas. sarelso wredSi erTdroulad 

gamavali 25 da 50 hc sixSiris cvladi denebidan saliandago 

rele reagirebs mxolod 25 hc sixSiris sasignalo denze. 
sqemis naklia misi sirTule; kerZod, mkvebav boloze 

saWiro xelsawyoebis  raodenoba orjer da metad izrdeba. 

amas ganapirobebs is, rom 25 hc sixSiris sasignalo denis 
gadasacemad saWiroa damatebiTi xelsawyoebis 
gaTvaliswineba; amas emateba avtomaturi salokomotivo 
signalizaciis moqmedebisaTvis saWiro xelsawyoebi, agreTve 

25 da 50 hc sixSiris cvladi sasignalo denebis 

damacalkevebeli xelsawyoebi; saWiroa agreTve ДТ-0,2 
drosel-transformatorebis nacvlad ДТ-0,6 tipis drosel- 

transformatorebis dayeneba (25 hc sixSiris cvladi 

sasgnalo denisaTvis maTi winaRobaa 0,3 omi).    ДТ-0,2 tipis 
drosel-transformatorebi 25 hc sixSiris denisadmi dabali 

(0,1 omi) winaRobis gamo ar SeiZleba iqnas gamoyenebuli. 
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2.6. gansakuTrebuli saxis sarelso wredebi 

140 wlis winaT uiliam robinsonis mier sarelso 
wredebis gamogonebis Semdeg daiwyo axali era ara marto 
sarkinigzo avtomatikisa da telemeqanikis sistemebis, aramed 
saerTod rkinigzis transportis ganviTarebaSi. maTi 
saSualebiT pirvelad gaxda SesaZlebeli damyarebuliyo 
uwyveti kavSiri liandagebsa da masze moZrav 
Semadgenlobebs Soris, ris Sedegadac damTavrda erTian 
Caketil sistemad rkinigzis, rogorc specifikuri 
satransporto sawarmos, Camoyalibebis procesi.  

zemoTaRniSnuli umniSvnelovanesi problemebis 
gadawyvetasTan erTad sarelso wredebis SeqmnisTanave 
warmoiSva aRniSnuli wredebis usafrTxod da saimedod 
muSaobis aranakleb rTuli problemebi.  

sarelso wredebs muSaoba uxdebaT metad mZime 
klimatur da teqnikur pirobebSi, rac aris maTi arasaimedo 
muSaobis mizezebi. statistikuri analizis Sedegad miRebuli 
monacemebi gviCvenebs, rom sarkinigzo avtomatikisa da 
telemeqanikis sistemebSi warmoSobili mtyunebebis saerTo 

raodenobidan 33% modis sarelso wredebis, 14,5% - marTvis 

aparaturis gaumarTaobaze, 11% - eqspluataciis muSakebis 
mier samuSaoTa warmoebis wesebis darRvevaze, 11% -montaJis, 

8,5 – isruli eleqtroamZravebis, 7% - kabelebis, 4% - 

eleqtruli kvebis wyaroebis da 11% - danarCen 
gaumarTaobebze. 

sarelso wredebis gaumarTaobaze mosuli mtyunebebis 
aseTi didi wili gaxda imis mizezi, rom sarelso wredebis 
srulyofis procesi daiwyo maTi SeqmnisTanave da es 
procesi dRemde grZeleba. 

sarelso wredebis eqspluataciis gamocdilebam 
gviCvena, rom maTi yvelaze arasaimedo elementebia 
maizolirebeli pirapirebi. kerZod, dadgenili iqna, rom 
maizolirebeli pirapirebis mwyobridan gamosvlis mizeziT 
gamowveuli sarelso wredebis mtyunebebis raodenoba udris 
sarelso wredebis mtyunebaTa saerTo raodenobis 50%-s. 
gadasarbenebze maTi aRmoCena da aRmofxvra saWiroebs did 
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dros, rac intensiuri moZraobis ubnebze iwvevs 
matareblebis Seyovnebebsa da moZraobis grafikis 
darRvevebs. 

maizolirebeli pirapirebis arseboba uaryofiT 
gavlenas axdens wevis ukudenis sarelso ZafebiT 
kanalizaciaze, gansakuTrebiT ubanze mZimewoniani 
matareblebis moZraobisas. ukanasknel SemTxvevaSi mTel rig 
ubnebze tipuri drosel-transformatorebis 
naxevargragnilebSi gamavalma wevis denis mniSvnelobebma 
SeiZleba gadaaWarbos dasaSveb sidideebs. 

zemoTaRniSnilidan gamomdinare sarelso wredebis 
konstruqciuli srulyofis erT-erTi mimarTulebaa 
upirapiro sarelso wredebis damuSaveba. 

metad aqtualuria wevis denis harmonikebis saxifaTo 
da xelSemSleli zegavlenebisagan sarelso wredebis dacvis 
problemis imgvarad gadawyveta, romlis dros minimizebuli 
iqneba moxmarebuli energia da xelsayreli pirobebi 
Seiqmneba sarkinigzo avtomatikisa da telemeqanikis 
sistemebis asagebad Tanamedrove mikrieleqtronuli bazis 
gamoyenebisaTvis. am mxriv metad perspeqtulia sasignalo 
denad tonaluri sixSiris cvladi denis gamoyeneba.  

aseve, moxmarebuli energiis minimizirebisaTvis 
sainteresoa mimarTuleba, romlis drosac saliandago 
reles kvebisaTvis gamoyenebuli iqneba sarelso wredis 
induqtiur elementSi dagrovili energia, anu 
egreTwodebuli, reaqtiuli sarelso wredebis damuSavebis 
mimarTuleba. 

mocemul TavSi mokled mimovixilavT zemoT 
aRniSnuli mimarTulebiT Catarebuli muSaobis Sedegad 
miRweul ZiriTad Sedegebs. 

 

    2.6.1. upirapiro sarelso wredebi 

upirapiro sarelso wredebs SeuzRudav sarelso 
wredebsac uwodeben. maTi Rirsebaa eleqtrul wredSi 
mciredsaimedo elementebis (maizolirebeli pirapirebis, 
gamtari Sleifebis da sxvaTa) ararseboba. 

eleqtruli wevis mqone ubnebze uzrunvelyofilia 
wevis ukudenis wredis uwyvetoba. amitom praqtikulad 
sruldeba sarelso ZafebSi gamavali wevis denis 
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kanalizaciisaTvis wayenebuli yvela moTxovna, romelTa 
ganuxreli dacva gansakuTrebiT mniSvnelovania im 
ubnebisaTvis  sadac moZraoben didi masis matareblebi. amis 
gamo ramdenjerme mcirdeba gamoyenebuli liTontevadi 
drosel-transformatorebis saerTo raodenoba kerZod; 

a) cvladi denis eleqtroweviani xazebis 
gadasarbenebze drosel-transformatorebis dayeneba 
praqtikulad ar xdeba; Sesasvlel SuqniSnebTan maT dgamen 
sagadasarbeno da sasadguri sarelso wredebis  
ganmacalkavebeli maizolirebeli pirapirebis arsebobis 
gamo. 

b) mudmivi denis eleqtrowevian xazebze drosel-
transformatorebi gamoiyeneba wevis denis gasaTanabreblad 
(asimetriis Sesamcireblad). am mizniT orliandagiani 
ubnebis SemTxvevaSi drosel-transformatorebi saWiroa 
davayenoT: 

- orliandagian ubnebze arsebul liandagTSoris 
zRudarebTan (SesakravebTan); 

- sasadguro Sesasvlel SuqniSnebTan; 
- relsebTan wevis qvesadgurebis gamomwovi fiderebis 

mierTebis adgilebze; 
- relsebTan Camamiweblebis mierTebis adgilebze.  
 maizolirebeli pirapirebis gamoricxva xels uwyobs 

matarebelTa wevisaTvis saWiro eleqtroenergiis 
danakargebis Semcirebas. 

upirapiro sarelso wredebis muSaobisaTvis rkinigzis 
xazebze gamoiyeneba amplitudurad modulirebuli 

signalebi; am dros mzidi signalebisaTvis gamoiyeneba 425, 
475 da 575 hc sixSireebi, xolo amplituduri 

modulirebisaTvis saWiro signalebisaTvis 8 da 12 hc 

sixSireebi. metropolitebis xazebze mzidi 775, 725 da 575 
hc sixSiris signalebis modulireba aseve 8 da 12 hc 
sixSireebis mqone signalebiT xdeba.  aucileblobis 
SemTxvevaSi xuTive mzidi sixSiriani signalebi SeiZleba 
gamoyenebuli iqnes rogorc rkinigzaze, aseve 
metropolitenSi. 

rkinigzaze upirapiro sarelso wredis maqsimluri 

sigrZea 1000 metri. am SemTxvevaSi uzrunvelyofilia 
upirapiro sarelso wredebis muSaobis yvela reJimi, Tu 

izolaciis (balastis) winaRoba 0.7 omi·km-mdea. balastis 
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winaRobis SemcirebiT mcirdeba sarelso wredis zRvruli 
sigrZec. magaliTad, dabali winaRobis balastian ubnebze 

gamoiyeneba 250 m sigrZis sarelso wredebi. isini saimedod 

muSaoben balastis winaRobis 0.1 omi·km-mde Semcirebis 
drosac. 

metropolitebis xazebze upirapiro sarelso 

wredebis sigrZe 300 metria. sigrZis Semcireba 
ganpirobebulia avtomaturi salokomotivo signalizaciis 
(siCqaris avtomaturi regulirebis) sistemis signalebis 
gadamcemis zRvruli simZlavriT. praqtikulad, 
metropolitenebis xazebis muSaobis pirobebis mixedviT 
axlad daproeqtebul ubnebze upirapiro sarelso wredebis 

maqsimaluri sigrZe 150 m-is toladaa miRebuli. 
upirapiro sarelso wredebi farTodaa gavrcelebuli 

centralizebuli avtoblokirebis sistemaSi, romelSic 
marTvis aparatura mTlianad sadgurebzea ganTavsebuli. 

 eleqtruli wevis mqone sarkinigzo ubnebze 
aparaturis ganTavsebis punqtebs Soris manZili 20 km-s, 

xolo avtonomiuri wevis ubnebze – 30 km-s aRwevs. 
metropolitenis xazebze aparaturis ganTavsebis punqtebs 

Soris manZili 8 km-dea Semcirebuli, e.i. aparatura sarelso 

xazebs SeiZleba 4 km-mde manZiliT daSordes. 
sarelso xazebTan aparatura uerTdeba simetriuli 

sasignalo kabeliT, romelSic gamoyenebulia ZarRvebis 
wyvilSegrexva. amave kabeliT xdeba mezobel sadgurebSi 
ganTavsebuli mowyobilobebis urTierTdakavSireba. 

upirapiro sarelso wredebSi (ix. nax. 2.29) aparaturis, 
kabelisa da gamoyenebuli sasignalo sixSireebis 
Sesamcireblad ori mezobeli upirapiro sarelso wredis 
kodireba xdeba sasignalo denis erTi wyarodan 
(generatoridan). magaliTad 1 da 2 sarelso wredebi ikvebeba 
1/2 Г1 generatoridan. davuSvaT, rom misi mzidi sixSirea 425 
hc, xolo amplituduri modulacia ganxorcielebulia 8 hc 
sixSiris deniT. 3 da 4 sarelso wredebis kvebas 
anxorcielebs 3/4 Г2 generatori, romlis mzidi da 
modulaciis sixSireebi gansxvavebuli unda iyos 1/2 Г1 
generatoris mzidi da modulaciis sixSireebisagan. 

 davuSvaT, rom 3/4 Г2 generatorisaTvis mzidi 
sixSirea 475 hc, xolo modulaciis sixSire – 12 hc. amgvarad, 
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momijnave 1/2 Г1 da 3/4 Г2 generatorebs gaaCniaT 
gansxvavebuli mzidi da modulaciis sixSireebi. es 
uzrunvelyofs momijnave wredebis mimRebebis dacvas 
arasakuTrivi sasignalo denebis gavlenisagan. 

amplitudurad modulirebuli signalebis gamoyeneba 
uzrunvelyofs mimRebi mowyobilobebis saimedod dacvas 
wevis denis harmonikuri da impulsuri dabrkolebebisagan, 
agreTve samgzavro vagonebis centralizebuli 
energomomaragebis denebis mier warmoqmnili 
dabrkolebebisagan. 

 

 
 

nax. 2.29 upirapiro sarelso wredis struqturuli 
sqema 

 
upirapiro sarelso wredis asagebad gamoyenebuli 

ganxiluli struqturis dros sakmarisia ori (425 da 475 hc) 
mzidi sixSiris gamoyeneba. 1 da 2 sarelso wredebis 
mdgomareobas akontroleben 1П1 da 2П1, romlebic 1/2 Г1 
generatoridan iReben 8 hc sixSiris signaliT amplitudurad 
modulirebul mzidi 425 hc sixSiris signalebs. (mimRebebis 
dasaxelebebSi pirveli cifri aRniSnavs sarelso wredis 
nomers, xolo meore – mimRebis tips. kerZod П1 mimRebi 
aRiqvams mzidi 425 hc sixSiris sasignalo dens, xolo П2 – 
mzidi 475 hc sixSiris signalebs). 3 da 4 sarelso wredebis 
mdgomareobas amowmebs 3П2 da 4П2 mimRebebi, romlebic 
aRiqvamen 3/4 Г2 generatoridan mosul signalebs. miRebul 
struqturaSi sarelso wred 2-is mimReb 2П1-ze SeiZleba 
gavlena moaxdinos sarelso wred 5-is sasignalo denma 
(aRniSnul sarelso wredSi gamoyenebulia igive tipis Г 
generatori). 2П1 mimRebi 5/6 Г1 generatoris saxifaTo 
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gavlenisagan daculia bunebrivi mileviT, romelsac 5/6 Г1 
generatoridan wamosuli signali ganicdis 5, 4 da 3 
sarelso wredebSi gavlisas. 

 analogiuradaa urTirTdaculi sxva mimRebebic 
Sesabamisi generatorebis gavlenisagan. nebismieri variantis 
dros mocemuli sarelso wredis mimRebi da imave sixSireze 
momuSave gavlenis momxdeni generatori erTmaneTisagan 
daSorebulia sami sarelso wrediT. gaTvlebi gviCvenebs, rom 
sakuTari sarelso wredis farglebSi gavlisas signalis 
mileva warmoadgens daaxloebiT 20 db-s. sam sarelso 
wredSi gavlisas signalis milevaa daaxloebiT 60 db. amitom 
mimRebSi sami sarelso wrediT daSorebuli wyarodan 
mosuli signali sakuTar sarelso wredSi formirebul 
signalze daaxloebiT 100-jer naklebia  rac sakmarisia 
imisaTvis, rom mimRebi daculi iyos ucxo generatoridan 
mosuli signalisagan.  

sarelso wredebis sigrZeebis araxelsayreli 
Tanafardobebis dros izrdeba gavlena igive sixSireze 
momuSave sarelso wredebisagan. aseT SemTxvevaSi 
urTierTgavlenis gamosaricxad garda zemoTaRniSnuli 425 
da 475 hc mzidi sixSireebisa SeiZleba gamoyenebuli iqnes 
mesame, 575 hc sixSirec. 

upirapiro sarelso wredis daSuntva ar xdeba 
myisierad, e.i. maSinve, rogorc ki moZravi Semadgenlobis 
wyvilTvali gacdeba relsebTan aparaturis mierTebis 
wertils, aramed garkveuli manZilis gavlis Semdeg. 

 zonas, romelic iwyeba relsebTan sarelso wredis 
aparaturis mierTebis wertilidan da mTavrdeba relsis im 
wertilTan, sadac moZravi Semadgenlobis garkveuli 
(pirveli an bolo) wyvilTvalis misvlisas xdeba Suntis 
dadebis an aRebis fiqsireba saliandago saliandago 
mimRebis mier, ewodeba damatebiTi daSuntvis zona; misi 
sigrZe nax.2.29-ze aRniSnulia LS. simboloTi. 

 sarelso wredis  dakaveba fiqsirdeba daSuntvis 
zonis boloSi moZravi Semadgenlobis pirveli wyvilTvalis 
misvlisas, xolo sarelso wredis ganTavisufleba – 
aRniSnul adgilze  moZravi Semadgenlobis bolo 
gogorwyvili misvlisas.  

damatebiTi daSuntvis zonebis arseboba 
ganpirobebulia maizolirebeli pirapirebis ararsebobiT. 
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magaliTad, sarelso wred 2-Tan matareblis miaxloebisas 
samatareblo Suntis gamo Zabva mis mkvebav boloze, da 
maSasadame, 2П1 mimRebis Sesasvlelze, iwyebs Semcirebas. 
reles Ruzas CamoSvebis Zabvamde zemoTaRniSnuli Zabvis 

Semcirebamde pirveli wyvilTvali gaivlis  LS manZils; 
aseve, romelime saliandago, vTqvaT, 4П2 mimRebi amoqmeddeba  
maSin, rodesac matareblis bolo wyvilTvali sarelso wred 
4-s daSordeba LS manZiliT. amgvarad, upirapiro sarelso 
wredis faqtiuri Lfaqt. sigrZe aRemateba mis fizikur L 
sigrZes da ganisazRvreba formuliT: 

 

                      Lfaqt. = L + 2LS. ,                   (2.78) 
sadac l aris sarelso wredis fizikuri sigrZe, xolo LS. – 
damatebiTi daSuntvis zonis sigrZe. 

avtomaturi salokomotivo signalizaciis 
mowyobilobebis normaluri funqcionirebisaTvis saWiroa 
salokomotivo signalizaciis normatuli deni 
uzrunvelyofili iyos manZilze: 

 
  Lass = L + LS. .                    (2.79) 
 
daSuntvis zonis sigrZe damokidebulia sasignalo 

denis sixSireze, mimRebis Sesasvlelze signalis muSa 
Zabvaze, sarelso xazis balastis winaRobaze, saliandago 
mimRebis dabrunebis koeficientze, samatareblo Suntis 
realur winaRobaze, upirapiro sarelso wredis sigrZeze. 

 rkinigzaze 425 hc sixSiris sasignalo denis dros 

damatebiTi daSuntvis zonis sigrZis mniSvneloba 40 dan 120 
metramde meryeobs; 

 metropolitenSi 725 da 775 hc sixSiris sasignalo 
denisaTvis damatebiTi daSuntvis zonis sigrZe 15-25 metris 
farglebSia.  

sasignalo denis sixSiris, mimRebis Sesasvlelze 
Zabvis, balastis winaRobisa da relsebis winaRobis gazrdis 

dros mcirdeba daSuntvis zonis LS sigrZe, xolo maTi 

Semcirebis dros ki piriqiT, LS-s mniSvneloba izrdeba. 
eqspluataciis pirobebis analizi gviCvenebs, rom 

daSuntvis zonis LS sigrZis cvlilebaze sarkinigzo xazebis 
SemTxvevaSi mniSvnelovan rols TamaSobs balastis 
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winaRobis cvlileba, xolo metropolitenis xazebis 
SemTxvevaSi – kvebis wyaros Zabvis cvlileba. 

upirapiro sarelso wredis damatebiTi daSuntvis 
zonis sigrZis minimumamde Sesamcireblad saliandago 
mimRebis Sesasvlelze modebuli Zabvis mniSvneloba unda 
gavzardoT iseT maqsimalur dasaSveb sididemde, romlis 
drosac uzrunvelyofili iqneba (Sesruldeba) aRniSnuli 
wredis yvela reJimi.   

daSuntvis zonis arseboba arsebiT gavlenas ver 
axdens xazis gamtarobis unarze. magaliTad, davuSvaT rom 

upirapiro sarelso wredis sigrZea 1000 metri, daSuntvis 
zonis saSualo sigrZe - 80 metri, xolo matareblis sigrZe 

– 1000 m. aseT pirobebSi daSuntvis zonis arseboba 
urTierTmimyol matareblebs Soris dasaSveb manZils 

mxolod 2 - 4%-iT gazrdis, rac praqtikulad gavlenas ver 
moaxdens gamtarobis unarze. 

metropolitebis xazebze, sadac moiTxoveba 
uzrunvelyofili iyos SesaZlo minimaluri 
matarebelTaSorisi intervali, daSorebis mixedviT 
daSuntvis zonis minimaluri garantirebuli sigrZe 
gaTvaliswinebuli unda iyos samuxruWo manZilis 
gansazRvrisa da upirapiro sarelso wredis aparaturis 
mierTebis wertilebis SerCevis dros. 

rkinigzis orliandagian ubnebze mezobeli sarelso 
Zafebis SemTxveviT gaerTianebis dros saliandago mimRebis 
yalbi amoqmedebisagan dasacavad gamoiyeneba 4 
ganmasxvavebeli niSnis mqone signalebi. es niSnebi 

warmoiqmneba ori mzidi 425 da 475 hc sixSireebis 

modulaciiT da 8 da 12 hc sixSireebiT. orliandagiani 
ubnis erT-erTi liandagis upirapiro sarelso wredebSi 

gamoiyeneba signalebi – 425/8 da 475/12, xolo meore 

liandagis upirapiro sarelso wredebSi – 425/12 da 475/8 
signalebi (mricxvelebSi naCvenebia mzidi, xolo 
mniSvnelebSi – modulaciis sixSire). 

upirapiro sarelso wredebis Sesaqmnelad SeiZleba 
gamoyenebuli iqnas mravalferovani teqnikuri gadawyvetebi. 
orginalobiT gamoirCeva Jilinos (slovakeTi) transportis 
institutis doqtor o.poupes mier SemoTavazebuli NKO 
saxelwodebis upirapiro sarelso wredi; mas kveba ewodeba 
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sarelso wredis Sua wertilidan da gaaCnia wredis 
boloebSi CarTuli ori fazaTmgrZnobiare saliandago rele. 

aseTma midgomam avtors saSualeba misca 1,0 omi/km-ze 
aranaklebi balastis winaRobis dros upirapiro sarelso 

wredis sigrZe 1600 metramde gaezarda [46]. aRniSnuli 
sarelso wredi gamoirCeva martivi konstruqciiT, iafia, aqvs 
minimaluri sigrZis (20-30 m) damatebiTi daSuntvis zona da 

gaaCnia maRali (0,3 omis toli) Sunturi mgrZnobiaroba, ris 
meoxebiTac SeuZlia  sakontrolo ubanze msubuqi 
drezinebis arsebobis dafiqsirebac.   

upirapiro sarelso wredebis Canacvlebis sqemebi 
mocemulia [11]-Si. 

 
2.6.2 gadasarbenis Tavisuflebis makontrolebeli 

upirapiri sarelso wredi naxevradavtomaturi 

blokirebis sistemisaTvis 

naxevradavtomaturi blokirebis arsebul sistemebSi 
gadasarbeni ganixileba rogorc erTi mTliani blok-ubani, 
romelic aRWurvili ar aris sarelso wredebiT. aseTi 
blokirebis dros gadasrbenze erTdroulad ramdenime 
matareblis moZraoba dauSvebelia – masze mxolod erTma 
Semadgenlobam SeiZleba imoZraos. 

sarelso wredebiT gadasrbenis aRWurvis ararsebobis 
gamo naxevradavtomaturi blokirebis dros wamoiWreba 
gadasarbenze matarebelTa usafrTxod moZraobis 
uzrunvelyofasTan dakavSirebuli ori problema. pirvelia 
gadasarbenze moZravi Semsadgenlobis arsebobis gansazRvris, 
xolo meore – gadasarbenze liandagis mTlianobis 
kontrolis problema.  

pirveli maTganis gadawyveta xdeba moZravi 
Semadgenlobis wyvilTvalebis mTvleli sistemis danergviT, 
xolo meore problema elis Tavis optimalur gadawyvetas. 
erT-erT aseT gadawyvetas miekuTvneba gadasarbenis 
Tavisuflebis makontrolebeli upirapiro sarelso wredi, 
romlis gamartivebuli sturqturuli sqema naCvenebia nax. 
2.30-ze. saWiroa aRiniSnos rom misi danergviT avtomaturad 
wydeba zemoTaRniSnuli pirveli problemac da gamoiricxeba 
wyvilTvalebis mTvleli sistemis danergvis aucilebloba. 
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nax. 2.30. gadasarbenis Tavisuflebis makontrolebeli 
upirapiro sarelso wredi 

 

gadasarbenis farglebSi erTmaneTisagan 1500 m 
manZilis daSorebiT ewyoba satranslacio danadgarebi. 
impulsebi translirdeba mudmivi denis 220v Zabvis 
orsadeniani sahaero wrediT winaswar damuxtuli (damuxtvis 
wredebi Seicaven R1 da R2 rezistorebs) kondensatorebidan. 

 impulsebis gadacema iwyeba sadguridan. 
makodirebeli mowyobilobebia sadgurebSi dayenebuli 
generatorebi, romlebic TiToeul ciklSi (2-3 wm) frontuli 

Г kontaqtebiT pirvel upirapiro sarelso wredSi C2 
kondensatoris ganmuxtvis xarjze agzavnis impulsebs 
(aRniSnuli kondensatori winaswar damuxtulia sasadguro 

batareidan im periodSi, rodesac Г rele iyo udenod). 

sareleo xazSi gagzavnili impulsebis xangrZlivobaa 20-40 
mkwm.  

zemoT aRniSnul impulsebs pirvel satranslacio 
wertilze aRiqvams saliandago И rele (ИР-5 tipis), 
romelic aRigzneba Д1 da Д3 diodebis Semcveli wrediT. 
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 И reles aRgznebis Semdeg C2 kondensatorSi 
dagrovili energia (C2=30-50 mkf) impulsis saxiT gadaecema 
momdevno sarelso wreds (e.i. xorcieldeba misi translacia) 
SemzRudveli RS. rezistorisa da saliandago str 
transformatoris saSualebiT. analogiurad muSaobs 
momdevno satranslacio wertili (naxazze naCvenebi ar aris). 

 satranslacio danadgaris mier impulsis gadacemis 
periodSi И rele agznebulia  Д2, Д4 diodebisa da R3 
rezistoris Semcveli wrediT. amiT gamoiricxeba impulsebis 
translaciis dros momdevno danadgaridan И reles 
ganmeorebiT agzneba, rodesac maizolirebeli pirapirebis 
ararsebobis gamo gadacemuli impulsi sarelso xazis orive 
mxareze vrceldeba.  

B sadgurze И reles agznebiT ganisazRvreba ara 
marto gadasarbenis ganTavisufleba, aramed gadasarbenze 
arsebuli relsebis mTlianobac, rac naxevradavtomaturi 
blokirebis sistemis Tvisobriv gaumjobesebas warmoadgens. 

  A sadguridan B sadgurisaken impulsis gadacemis 
damTavrebis Semdeg iwyeba impulsis Sebrunebuli gadacema B 
sadguridan A sadgurisaken, riTac miiRweva gadasarbenis 
Sesaxeb saTanado informaciis arseboba orive sadgurze. 

 

2.6.3. tonaluri sixSiris zeddebis upirapiro 

sarelso wredebi 

tonaluri sixSiris zeddebis sarelso wredebi 
gamoiyeneba sagadasasvlelo signalizaciis sistemaSi  
gadasasvlelTan matareblis miaxlovebis SetyobinobisaTvis 
(nax. 2.31). misi zeddeba SeiZleba moxdes avtoblokirebisa da 
eleqtruli centralizaciis rogorc mudmivi, aseve cvladi 
denis sarelso wredebze ise, rom ar dairRves am 
ukanasknelTa muSaoba.  

zeddebis sarelso wredebSi gamoiyeneba 1500-2000 hc 
sixSiris cvladi sasignalo denebi. generatorebis dayenebis 
adgilidan gadasasvlelamde manZili unda iyos 

gadasarbenTan miaxloebis Lm. manZilis toli, xolo rac 
Seexeba mimRebebs, isini uSualod gadasasvlelTan unda 
davayenoT.  
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nax. 2.31. tonaluri sixSiris zeddebis upirapiro 

sarelso wredis struqturuli sqema 
 
moaxloebis ubnebis Tavisuflebis SemTxvevaSi 

saliandago ЧП da  НП releebi agznebulia, xolo 
sagadasrbeno signalizaciis mowyobilobebi – amorTuli. 

 gadasasvlelis win arsebul moaxloebis Lm. ubanze 
kenti (luwi) mimarTulebiT moZravi matareblis  Sesvlisas 
daSuntdeba sarelso wredi,  НП (ЧП) rele Sewyvets 
impulsur muSaobas da CarTavs sagadasarbeno signalizaciis 
mowyobilobebs. sinamdvileSi sarelso wredi daSuntdeba 
ara maSin, rodesac matarebeli Sedgeba   НКГ (ЧКГ) 
generatoris mierTebis wertilze, aramed maSin, rodesac am 
wertils miuaxlovdeba LS. manZilze. aseve, sarelso wredi 
ganTavisufldeba ara maSin, rodesac matarebeli gaivlis 
ЧПК  (НПК) mimRebis mierTebis wertilze, aramed maSin, 

rodesac am wertils gacdeba LS. manZiliT. radgan  zeddebis 
tonalur sarelso wredSi gamoiyeneba SedarebiT maRali 

sixSiris sasignalo deni, amitom LS. manZili didi ar aris 
da ramdenime aTeuli metris tolia. generatorebsa da 
mimRebebSi gamoiyeneba maRali stabilurobis mqone 
kamertonuli filtrebi. 

ganxiluli sarelso wredis nakls warmoadgens is, 
rom misi saimedod muSaobis uzrunvelsayofad saWiroa 
relsebs Soris CavrToT makompensirebeli kondensatorebi 
da gamoviyenoT dasamzadeblad metad rTuli kamertonuli 
filtrebi; garda amisa matareblebis moZraobis siCqaris 
gazrdiT izrdeba moaxloebis ubnis sigrZe, rac zrdis 
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sarelso wredebis sigrZes. tonaluri sixSiris sarelso 
wredebis sigrZis gazrda auaresebs misi muSaobis pirobebs, 
romelTa gasaumjobeseblad saWiro xdeba damatebiTi  
saretlansacio wertilebis mowyoba.   

 

2.6.4. reaqtiuli sarelso wredebi 

naxevradavturi blokirebis dros sadgurebTan da 
gadasasvlelebTan miaxloebis ubnebis kontrolisaTvis 
mizanSewonili gamoyenebuli iqnas reaqtiuli sarelso 
wredebi. 

reaqtiuli sarelso wredi mudmivi denis impulsuri 
sarelso wredis nairsaxeobaa, romelSic impulsuri 
saliandago miimRebis (reles) muSaobisaTvis gamoiyeneba 
kvebis wyarodan impulsis gadacemis periodSi induqtiur 
elementSi dagrovili energia. 

induqtiuri sarelso wredis (nax. 2.32) mkvebav boloze 
dayenebulia igive xelsawyoebi, rac mudmivi denis 
Cveulebriv sarelso wredSi: АБН-72 akumulatorTan 
buferul reJimSi momuSave ВАК-14 tipis gammarTveli; 
qanqaruli  МТ transmiteri, romlis kontaqtiT reaqtiul 

sarelso wredSi gaigzavneba impulsebi; 0,6 omi winaRobis 

mqone SemzRudveli RS. rezistori. 
 

 
nax. 2.32. reaqtiuli sarelso wredi 
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reaqtiuli sarelso wredis muSaobis principidan 

gamomdinare impulsuri saliandago И rale SeiZleba 
sarelso xazis nebismier wertilSi iqnas mierTebuli, magram 
mas, rogorc wesi, mkvebav boloze aerTeben.  

xazSi gagzavnili pirdapiri impulsebisagan reles 
amoqmedebis gamosaricxavad aRiSnuli reles mierTeba unda 
moxdes batareis polarobis Sebrunebulad. 

 sarelso xazSi mudmivi denis impulsebad gagzavna 
xdeba qanqaruli МТ reles kontaqtiT; aRniSnul impulsebs 

iRebs sarelso xazis meore boloSi arsebuli  L  induqtiuri 
koWa (induqtiur elementad SeiZleba gamoyenebuli iqnas, 

magaliTad,   ПРТ-А  an  ПТ-25 transformatoris meoreuli 
gragnili). am elementSi energia grovdeba magnituri velis 
saxiT.  

sarelso wredis kvebis  ganrTvis momentebSi 

(impulsur SualedebSi)  induqtiur L  elementSi warmoiSveba 
TviTinduqciis eleqtromamoZravebeli Zala, romlis sidide 

ganisazRvreba L induqtiurobis sididiTa da wredis 
amorTvis Semdeg masSi gamavali denis cvlilebis (klebis) 
siCqariT. TviTinduqciis eleqtromamoZravebeli Zalis 
impulsis amplituda ramdenjerme aRemateba pirdapiri (kvebis 
wyarodan gagzavnili) impulsebis amplitudas, oRond misi 
xangrZlioba ramdenjerme naklebia aRniSnuli impulsebis 
xangrZlivobaze; amasTanave, TviTinduqciis 
eleqtromamoZravebeli Zalis impulsebs pirdapiri 
(samuxtavi) impulsebis polarobis sawinaaRmdego 
mimarTuleba aqvT. isini reaqtiul sarelso wredSi 
ukumimarTulebiTE (samuxtavi impulsebis moZraobisadmi 
sawinaaRmdego mimarTulebiT) vrceldebian. 

 zemoT aRniSnuli impulsebisagan amoqmeddeba         

( ИМШ1-2  an  ИМШ1-1 tipis)  impulsuri  И  rele; igi   
sakuTari kontaqtiT zemoqmedebs deSifratorze, romelic 

aRagznebs  gamosasvlelze CarTul saliandago П  reles. 
imisaTvis rom momijnave reaqtiulma sarelso 

wredebma erTmaneTze zegavlena ar moaxdinon, isini 
erTmaneTTan Sepirapirebilebi unda iyvnen reaqtiuli 
boloebiT.  aRniSnuli urTierTzegavlenis gamisaricxavad 
SeiZleba agreTve induqtiuri sarelso wredebis 
gancalkeveba moxdes mudmivi denis impulsuri sarelso 
wredebiTac. 
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Cveulebrivi impulsur sarelso wredebiTan 

SedarebiT induqtiuri sarelso wredebi funqcionirebisas 
moixmaren nakleb eleqtrul energias, rac warmoadgens maT 
Rirsebas. 

 
 

2.7. Camamiwebeli mowyobilobebis gavlena sarelso 

wredebis muSaobaze 

wevis denis qselis mokled SerTvis SemTxvevaSi  
sarelso wredebis momsaxure personalis 
eleqtrousafrTxoebis saimedod dasacavad aucilebelia 
eleqtroficirebul ubnebze arsebuli sakontaqto qselis 
sayrdenebi, agreTve yvela liTonuri da rkinabetonis 
nagebobebi da konstruqciebi, CvamiwoT eleqtrodanadgarebis 
mowyobis wesebis Sesabamisad. aseve saWiroa CvamiwoT  
saxifaTo zonaSi ganTavsebuli yvela liTonuri 
konstruqcia, nageboba da mowyobiloba. zemoT aRniSnuli 
wesebis zogadi moTxovnis ZaliT, Camiwebis winaRoba ar unda 

aRematebodes 0,5 oms. 
Camiwebebis mowyoba aucilebelia swrafmoqmedi 

amomrTvelebis gamarTuli muSaobis uzrunvelsayofad. 
 aRniSnuli amomrTvelebis daniSnulebaa wevis 

qvesadgurebis mowyobilobebis, wevis qselis da sxva 
konstruqciebis dacva SesaZlo mokled SerTvisagan. kerZod, 
man wevis qvesadgurebisagan unda ganrTos sakontaqto qseli, 
Tu am qselSi gamavali denis mniSvneloba miaRwevs 
swrafmoqmedi amomrTvelSi arsebuli danadgaris amoqmedebis 
denis mniSvnelobas.  

 wevis maqsimaluri denebis done xSirad aRwevs 
mokled SerTvis denebis minimalur dones (gansakuTreboT 
ubnebze, sadac moZraoben mZimewoniani matareblebi), amitom 
zemoTaRniSnuli swrafmoqmedi amomrTvelebis saimedod 
muSaobisaTvis aucilebelia mokled SerTvis wreds hqondes 
minimaluri winaRoba. aRniSnul wreds Tu eqneba maRali 
winaRoba, maSin mokled SerTvis denis mniSvneloba ver 
miaRwevs amomrTveli danadgarebis amuSavebis denis 
mniSvnelobas, ukanasknelebi ar amoqmeddeba da 
konstruqciebisagan dens ar ganrTavs. am dros wredSi 
gamavali deni, romelic amomrTvelebis asamoqmedeblad 
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sakmarisi ar aris, SeiZleba gaxdes momsaxure personalis 
travmebis, konstruqciebis ngrevis, sakontaqto sakidrebis 
gamowvisa da gawyvetis mizezi. amis Tavidan asacileblad 
aucilebelia mokled SerTvis winaRoba omis ramdenime 
meaTed an meased nawilze naklebi iyos.  

 gamokvlevebiT dadgenilia, rom liToniri 

sayrdenebisa da nagebobis Camiwebis wredebis winaRoba 0,5-
dan 200 omis farglebSi icvleba, xolo sareleo karadebisa 
da SuqniSnebis anZebis Camiwebis winaRobaa 300 omi. amitom 
Tu ar movaxdenT zemoTaRniSnuli obieqtebis saimedod 
Camiwebas, maSin romelime maTganze sakontaqto qselis 
mokled SerTvisas igi aRmoCndeba sakontaqto qselis sruli 
Zabvis qveS. am dros mokled SerTvis deni iqneba wevis muSa 
denze naklebi, qvesadgurSi dayenebuli amomrTveli ar 
amoqmeddeba, rasac SeiZleba mohyves mZime Sedegebi rogorc 
momsaxure personalisaTvis, aseve obieqtebisTvisac. 

zemoTaRniSnulidan gamomdinare, yvela konstruqcia, 
romelzedac SeiZleba modebuli iqnas maRali Zabva, 

saimedod unda iyos Camiwebuli da Camiwebis RC. winaRoba ar 

unda aWarbebdes 0,5 oms.  
Camiweba warmoadgens foladis wnels, romlis 

diametri mudmivi wevis denis dros 12 mm-is xolo cvladi 
denis wevis dros - 10 mm-is toli unda iyos. aseTi yru 
Camiweba idealuria eleqtrousafrTxoebis uzrunvelyofisa 
da mokled SerTvis dros sakontaqto qselidan Zabvis 
saimedod ganrTvis TvalsazrisiT, magram igi zogierT 
SemTxvevebSi SeiZleba miuRebeli aRmoCndes Semdegi 
mizezebis gamo: 

- sarelso qselTan konstruqciebis mierTebisas 
warmoiqmneba sarelso xazidan miwaSi sasignalo denis 

gaJonvis wredi, romelic moicavs Camiwebis RC. winaRobasa da 
aRniSnul konstruqciebs. aman SeiZleba daarRvios sarelso 
wredis muSaobis reJimebi; 

- mudmivi denis eleqtruli wevis mqone ubnebze 

Camiwebis RC. winaRobis gavliT Seiqmneba sarelso xazidan 
miwaSi wevis denis gaJonvis wredi; aRniSnulma denma 
SeiZleba gamoiwvios relsis saSualebiT Camiwebuli 
konstruqciis eleqtrokoroziuli daSla. 
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zemoTaRniSnuli uaryofiTi Sedegebis (sarelso 

wredis muSaobis darRvevisa da Camiwebuli konsturqciebis 
eleqtrokoroziuli daSlis) Tavidan asacileblad 
damuSavebulia Camiwebis mowyobis sxvadasxva teqnikuri 
gadawyvetebi; kerZod: 

1) yru Camiweba, romlis drosac xdeba miwisagan 
Casamiwebeli konstruqciis damatebiTi izolireba. 

2) Camiweba damcavi mowyobilobebis gamoyenebiT. 
3) neitraluri Cadgmis mqone kombinirebuli Camiweba. 
4) kombinirebuli Camiweba, romlis drosac 

konstruqciebs Soris ewyoba damatebiTi izolacia. 
maTi ganxilva scildeba mocemuli saxelmZRvanelos 

farglebs, oRond aRvniSnavT, rom sakontaqto qselis 
sayrdenebze, releur karadebze, SuqniSnebis anZebze da sxva 
aseT konstruqciebze, romlebic ganTavsebulni arian xalxis 
TavSeyris adgilebze, agreTve adgilebze, sadac momsaxure 
personali periodulad atarebs sxvadasxva teqnologiur 
operaciebs, sasurvelia mxolod yru Camiwebis mowyoba. 

 yru Camiwebis mowyobis SemTxvevaSi Tu ar iqneba 
Sesrulebuli signalizaciis, centralizaciisa da 
blokirebis mowyobilobebisadmi wayenebuli moTxovnebi, an 
eleqtrokoroziisagan dacvis moTxovnebi, maSin   zemoT 
CamoTvlili teqnikuri gadawyvetebidan unda SevarCioT 
iseTi, romelic uzrunvelyofs miwisagan konstruqciis 
izolaciis donis amaRlebas. 

eleqtroficirebul rkinigzebze miwisqveS 
ganlagebuli liTonuri konstruqciebi ganicdian niadagis 
eleqtrolituri aris agresiuli zemoqmedebiT gamowveul 
niadagur korozias da gare wyaroebis mier warmoSobili 
moxetiale denebis moqmedebiT gamowveul eleqtrokorozias. 
amaTgan eleqtruli korozia warmoadgens aRniSnuli 
konsturqciebis daSlis mTavar mizezs. 
araeleqtroficirebul ubnebze gvaqvs marto niadaguri 
korozia, romelsac aqvs eleqtroqimiuri xasiaTi. 

koroziis warmoSobis aucilebeli pirobaa 
eleqtrolitTan liTonis kontaqti. miwaSi eleqtrolits 
warmoadgens niadaguri teni, romelSic gaxsnilia mJavebi, 
tuteebi, marilebi da sxva nivTierebebi.  

eleqtrolitSi denis arseboba ganpirobebulia 
ionebis gadaadgilebiT, xolo liTonebSi – eleqtronebis 
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gadaadgilebiT. amasTanave, liTonis zedapirze yovelTvis 
arsebobs anoduri da kaToduri ubnebi. anodur ubnebSi 
koroziuli deni gadadis liTonidan eleqtrolitSi, xolo 
kaToder ubnebSi piriqiT – eleqtrolitidan liTonSi. 
anodur ubnebze xdeba liTonis gaxsna (masis dakargva), e.i. 
xdeba koroziuli daSla; kaTodur ubnebze xdeba liTonis 
SenarCuneba. amgvarad, koroziul daSlas ganicdis mxolod 
anoduri ubnebi. am dros liTonis masis danakargi 
proporciulia liTonidan eleqtrolitSi gadasuli denis 
sididisa. 

eleqtruli koroziisagan daculobis kriteriumia 
miwis mimarT anoduri potencialis nulamde Semcireba, rac 
aseve amcirebs anoduri ubnebidan eleqtrolitSi gadasuli 
gaJonvis denebis sidides. 

niadaguri koroziis gamosaricxad saWiroa moxdes 
nagebobebis gaSiSvlebuli ubnebis kaToduri polarizacia. 
kaToduri polarizacia niSnavs miwis mimarT nagebobebis 
gaSiSvlebuli ubnebis uaryofiTi pitencialis 
uzrunvelyofas. amgvarad, liTonuri konstruqciebis 
eleqtrokoroziuli daSla maSin xdeba, rodesac miwis 
mimarT konstruqcias aqvs dadebiTi potenciali(swored am 
dros xdeba gaJonvis denebis gadasvla konstruqciidan 
miwaSi). 

mudmivi denis eleqtrowevian ubnebSi sarelso qselis 
ubans, romlidanac wevis deni gadadis niadagSi, ewodeba 
anoduri zona, xolo ubans, romlidanac xdeba wevis denis 
dabruneba sarelso qselSi – kaToduri zona. 

 sarelso qselSi maqsimaluri dadebiTi potenciali 
arsebobs iq, sadac ganTavsebulia energiis momxmarebeli – 
matarebeli, xolo maqsimaluri uaryofiTi potenciali 
yovelTivs relsebTan amomwovi fiderebis mierTebis 
wertilebSia.  

radgan matareblebi ganuwyvetliv moZraoben da 
icvleba maTi denuri datvirTva, amitom sarelso wredis 
TiToeuli wertilis potenciali droSi icvleba. anodur 
zonaSi ganTavsebuli konstruqciebi ganicdian eleqtrul 
korozia, xolo kaTodur zonaSi ganTavsebuli 
konstruqciebi – ara. 

relsebidan, an masTan mierTebuli konstruqciebidan 
miwaSi gardamaval wevis dens ewodeba gaJonvis deni. 
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gaJonvis denebi miwaSi ikribeba da warmoSobs moxetiale 
dens. maRali eleqtrogamtarobis mqone gruntSi gaJonvis 
denebi Tavs iyrian rkinigzis terasidan ramdenime aseuli 
metriT daSorebul raionSi. kldiani gruntis SemTxvevaSi, 
romlebic xasiaTdebian dabali eleqtrogamtarobiT, 
moxetiale denebi terasidan 20-30km manZilamde vrceldeba. 

liTonuri konstruqciebis eleqtrokoroziuli 
daSlis mizezia moxetiale denebi, amitom eleqtrokoroziis 
winaaRmdeb brZolis ZiriTadi mimarTulebaa gaJonvis denebis 
Semcireba. 

gaJonvis denze gavlenas axdens sarelso qselis 
grZivi da ganivi gamtaroba, wevis datvirTvebi da wevis 
qvesadgurebs Soris manZilebi. gaJonvis denebis 
Sesamcireblad saWiroa maqsimaluri gavxadoT grZivi 
gamtaroba da minimumamde SevamciroT ganivi gamtaroba. 

grZivi gamtarobis gasazrdelad saWiroa gamoviyenoT 
mZime relsebi da upirapiro liandagi. ganivi gamtarobis 
Sesamcireblad unda gavzardoT izolaciis (balastis) 
winaRoba da zedapiruli gaJonvis koeficienti. 

wevis denebis gaJonvaTa Sesamcireblad mniSvnelovan 
rols TamaSoben liandagebTaSorisi zRudarebi. wevis 
denisadmi sarelso qselis gaswvriv winaRobas aRniSnuli 
zRudarebi imis gamo amcireben, rom isini axdenen mezobeli 
liandagebis daparalelebas. wevis denebiT warmoSobili 
moxetiale denebis done mcirdeba wevis qvesadgurebs Soris 
manZilebis SemcirebiT. aRniSnuli manZilebi mudmivi wevis 

denian magistralur xazebze icvleba 15-dan 18 km-mde, xolo 

sagareubno xazebze – 8-dan 12 km-mde. 
moxetiale denebisagan miwisqveSa nagebobebis 

dasacavad saWiroa RonisZiebaTa mTeli kompleqsis 
Sesruleba, romlis mizania miwaSi arsebuli moxetiale 
denebis SezRudva (isini zogadad zemoT ganvixileT) da 
Tavad nagebobebze dacvis aqtiuri da pasiuri saSualebebis 
gamoyeneba.  

dacvis pasiuri saSualebebiT miiRweva miwisqveSa 
nagebobebSi moxetiale denebis moxvedris Semcireba da miwis 
mimarT maTi potencialebis dadableba. dacvis aqtiuri 
meTodebis mizania an gamoricxos dasacavi obieqtebidan 
relsebSi moxetiale denebis gadasvla, an moaxdinos 
aRniSnuli denebis neitralizacia. 
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miwisqveSa nagebobebis pasiuri dacvis saSualebebia: 
- gayvanis trasis racionalurad SerCeva; 
 - maizolirebeli dafarvis mowyobiloba da 

maizolirebeli kanalizacia; 
 - relsebTan liTonuri kavSiris mqone nagebobebisa 

da konstruqciebisagan eleqtruli izolacia;  
- gaswvrivi eleqtruli seqcionireba da miwisqveSa 

nagebobebis Camiweba. 
miwisqveSa nagebobebis aqtiuri dacvis saSualebebia 

drenaJuli da kaToduri dacva, agreTve gaZlierebuli 
drenaJi. 

kaToduri dacva gulisxmobs moxetiale denebis 
neitralizacias Semxvedri mimarTulebis deniT. drenaJuli 
dacvis mizania miwis mimarT dasacavi nagebobis potenciali 
Seamciros miwis mimarT relsis potencialTan SedarebiT. 
amiT gamoiricxeba dasacavi nagebobebidan relsebSi gamavali 
moxetiale denebis warmoSoba. 

 gaZlierebuli drenaJi gulisxmobs drenaJuli da 
kaToduri dacvis principebis urTierTSerwymas. 

drenaJuli dacvis ganxorcielebisas Camiwebis wredSi 
ar gaiTvaliswineba eleqtruli energiis wyaro, amitom 
Camiwebebis aseT mowyobilobebs ewodeba pasiuri 
mowyobilobebi. 

 Camiwebis aqtiuri mowyobilobebi Seicaven 
eleqtruli energiis wyaros. isini gamoiyeneba kaToduri an 
gaZlierebuli drenaJis dacvis gansaxorcieleblad. 

orZafiani sarelso wredebis SemTxvevaSi relsebTan 
nebismieri tipis Camamiwebeli mowyobilobebi erTidaigive 
sarelso Zafs unda miuerTdes. es aucilebelia imisaTvis, 
rom gamoiricxos sarelso wredebis daSuntva. relsTan 
Camamiwebeli mowyobilobis ori sadeniT mierTebisas maT 
mierTebebs Soris manZili minimaluri unda iyos da ar 

aWarbebdes 200 metrs. es aucilebelia imitom, rom sadenebis 
mierTebis wertilebs Soris sarelso Zafis mTlianoba ar 
kontroldeba. 

gansakuTrebiT didi yuradReba unda mieqces relsebze 
konstruqciebis Camiwebis wredSi CarTuli damcavi 
mowyobilobebis kontrols. es aucilebelia imitom, rom 
Camiwebis mowyobilobebis (naperwkluri Sualedis, dioduri 
an tiristoruli Camamiweblebis) dazianebis arsebobisas Tu 
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moxda sxvadasxva liandagebis relsebis SemTxveviTi 
SeerTeba, man SeiZleba sarelso wredis dakavebisas 
SemTxveviT aamoqmedos am wredis saliandago rele, rac 
sarelso wredis saxifaTo mtyunebaa. 

pasiuri da aqtiuri Camamiwebeli mowyobilobebi 
specifikur zegavlenebs axdenen sarelso wredebis 
muSaobaze, amitom isini ganvixiloT cal-calke. 

 
 

2.7.1. pasiuri Camamiwebeli mowyobilobebis gavlena 

sarelso wredebis muSaobaze 

pasiuri Camamiwebeli mowyobilobebis mierTeba cvlis 
kvebis wyarodan mimRebSi (releSi) sarelso xaziT sasignalo 
denis energiis gadacemis pirobebs. sarelso xazi 
warmoadgens ganawilebul parametrebian xazs. aseTi xaziT 
gadacemis pirobebi damokidebulia pirvelad parametrebze – 
sarelso wredis kuTr winaRobasa da sarelso Zafebs Soris 
gaJonvis denis ganmsazRvrel balastis (izolaciis) kuTr 
gamtarobaze. gaJonvis deni Sedgeba ori mdgenelisagan. erT-
erT mdgenels warmoadgens deni, romelic relsidan relsSi 

gaiJoneba Spalebisa da balastis zeda Sris riz.12 
winaRobaSi, xolo meore mdgenels – deni, romelic gaiJoneba 

TiToeul relssa da miwas Soris arsebul riz.1  da riz.2 
winaRobebSi. 

Camamiwebeli mowyobilobebis ararsebobis dros 
balastis (izolaciis) winaRoba ganisazRvreba formuliT: 

 
             riz=                                    (2.80) 
                                                   

xolo Camamiwebeli mowyobilobebis arsebobis dros: 
        
         riz=                                        (2.81) 
 

sadac rd. aris damatebiTi winaRoba erT-erT relssa da 
miwas Soris, romelic warmoiqmneba Camamiwebeli 
mowyobilobebis arsebobis Sedegad. ase, magaliTad, Tu 1 km 
sigrZeze sarelso ZafTan uSualodaa mierTebuli 
sakontaqto qselis 16 sayrdeni, romelTaganac TiToeulis  
Camiwebis winaRobas aqvs minimalurad dasaSvebi 100 omis 

riz.12(riz.1+riz.2) 
riz.12+riz.1+riz2 

riz.12(riz.1+riz.2/(riz.2+rd) 
riz.12+riz.1+riz2/(riz.2+rd) 
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toli mniSvneloba, maSin rd. = 6 omi.km. es amcirebs 

izolaciis (balastis) riz. winaRobas. zemoT ganxiluli 
konkretuli SemTxvevis dros Tu Camiwebamde izolaciis 

(balastis) winaRoba iyo 1 omi.km, Casamiweblad aRniSnuli 16 

sayrdenis erT-erT relsze mierTebis Semdeg igi 0,95 omi/km-
is toli gaxdeba, e.i. 5%-iT Semcirdeba. 

sarelso wredebis Sunturi reJimis gaangariSebisas 

iReben, rom    riz.= ∞.  
sarelso ZafebTan Camamiwebeli mowyobilobebis 

mierTeba sarelso xazis grZivi kuTri winaRobis Semcirebis 
eqvivalenturia (amis mizezia Camiwebuli sarelso Zafis 
miwaze daSuntva). gamoTvlebi gviCvenebs, rom  gaJonvaTa 

winaRobebi Tu normis farglebSia, maSin 25 da 50 hc 
sixSiris denis gamoyenebis dros sarelso xazis grZivi 
kuTri winaRobis Semcireba ar aWarbebs 2-3%-s, rac 
praqtikulad dasaSvebia da ar aRvevs muSaobis Suntur 
reJims.  

sarelso ZafTan mierTebuli Camiwebebis arseboba 
warmoSobs sarelso Zafis eleqtruli mTlianobis darRvevis 
adgilis gverdiT avliT sasignalo denis gavlis 
winapirobas.  gaTvlebi gviCvenebs, rom Tu sarelso xazi 

simetriulia (riz.1 = riz.2) da Camiwebis winaRobis sidide 

normis farglebSia, maSin  25 da 50 hc sasignalo denis 
gamoyenebisas sarelso Zafis gawyvetisadmi grZnobierebis 

kriteriumi 5-8%-ze metad ar mcirdeba. amasTanave, sarelso 
Zafebis izolaciis kargi winaRobis SemTxvevaSi damcveli 
mowyobilobebis damoklebam (relsze Camiwebuli 

konstruqciebis Camwebis RC1 da  RC2 winaRobebis dabali 
mniSvnelobebis dros) SeiZleba daarRvios sarelso wredis 
sakontrolo reJimi. amitom aucilebelia vakontrolebdeT  
damcveli mowyobilobebis wesivrulobas, gansakuTrebiT im 
konstruqciebsa da nagebobebisaTvis, romlebsac aqvT 
Camiwebis dabali winaRoba. 

orZafiani sarelso wredis erT-erT sarelso ZafTan 
Camamiwebeli mowyobilobebis mierTeba warmoSobs sarelso 
xazis ganiv asimetrias, ris gamoc warmoiSveba wevis denis 
asimetria. konstruqciaTa Camiwebisadmi wayenebuli 
moTxovnebis ZaliT wevis denis asimetriis koeficientma ar 

unda gadaaWarbos 1%-s. 
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erTZafiani sarelso wredebis wevis relsTan 

Camamiwebeli mowyobilobebis mierTeba ar arRvevs sarelso 
wredis muSaobis reJimebs, radgan miwis mimarT wevis Zafis 
saangariSo winaRoba nulis toladaa miRebuli. 

wevis qvesadguris amomwovi fideris an Camiwebuli 
konstruqciis relsTan mierTebis adgili mTavari liandagis 

ZiriTadi drosel-transformatorebidan 500 metrze meti 
manZiliT Tu aris daSorebuli, maSin aucilebelia 
damatebiTi drosel-transformatorebis dayeneba (nax 2. 33). 

 imisaTvis rom SevamciroT mesame drosel-
transformatoris zegavlena sarelso wredis muSaobis 
normalur reJimze, saWiroa uzrunvelvyoT, rom sasignalo 
denis mimarT am mesame drosel-transformatoris winaRoba 
iyos maqsimaluri. 

 
nax. 2.33.  50 hc (a) da 25 hc (b) sixSiris, agreTve 50 hc 

sixSiriT kodirebadi 25 hc (g) sixSiris sarelso wredebSi 
damatebiTi drosel-transformatoris CarTvis sqema 

 
zemoTaRniSnulis uzrunvelsayofad drosel-

transformatoris damatebiT gragnils unda mivuerToT 
kondensatori, romelic drosel transformators 
rezonansze aawyobs da rezonansuli sixSire daemTxveva 
sasignalo denis sixSires. 

 gansxvavebuli mdgomareoba gvaqvs 50 hc sixSiriT 

kodirebad 25 hc sixSiris sarelso wredebisaTvis; 
aRniSnuli SemTxvevis dros rezonansuli sixSired aiReba 

saSualedo 34 hc sixSire, es aucilebelia imisaTvis, rom 
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rezonansul konturs maRali Sesasvleli winaRoba hqondes 

rogorc 25, aseve 50 hc sixSiris sasignalo denisaTvis. 
 rezonansze awyobisas ДТ-0,6  tipis drosel-

transformatoris Sesasvleli winaRobaa: 

- 4,5 – 5,5 omi, Tu misi damatebiTi gragnilis 

rezonansuli sixSirea     25 hc; 
- 2,0 – 3,0 omi, Tu misi damatebiTi gragnilis 

rezonansuli sixSirea     50 hc; 

- 25 hc sixSiris sasignalo denisaTvis 0,6 eι75 omi 
xolo 50 hc sixSiris sasignalo denisaTvis 0,4 eι75 omi, Tu 

misi damatebiTi gragnilis rezonansuli sixSirea 34 hc. 
damatebiTi drosel-transformatoriT sarelso xazis 

daSuntvis gamo muSaobis normaluri reJimis 
uzrunvelsayofad saWiroa gavzardoT sami drosel-
transformatoris Semcveli sarelso wredis kvebis Zabva. 

kerZod, 50 hc sixSiris sarelso wredebisaTvis kvebis Zabva 

unda gavzardoT 2-dan 5%-mde, 25 hc sixSiris sarelso 

wredebisaTvis – 5-dan 10%-mde, 50 hc sixSiriT kodirebuli 

25 hc sixSiris sarelso wredebisaTvis – 20-dan   40%-mde. 
damatebiTi drosel-transformatoris Sua wertilTan 

1 omze naklebi winaRobiani Cammiwebeli mowyobilobis 

mierTeba (amomwovi fideris Camiwebis winaRoba 0,5 omze 

naklebia) 15-20%-iT amcirebs sarelso Zafis gawyvetisadmi 

sarelso wredis mgrZnobiarobis kriteriums. am dros 2,4 km-
ze meti sigrZis 50 hc sixSirisa da 2,2 km-ze meti sigrZis 25 
hc sixSiris koduri sarelso wredebi ver uzrunvelyofen 
sarelso Zafebis mTlianobis kontrols. sakontrolo 
reJimis Sesrulebis pirobebi miT ufro metad dairRveva, 
sarelso wredis boloebidan rac ufro mcire daSorebiT 
CairTveba Cammiwebeli mowyobiloba da rac ufro grZeli 
iqneba sarelso wredi. damatebiTi drosel-transformatoris 

Sua wertilTan 8 omi winaRobis mqone Camamiwebeli 
mowyobilobis mierTeba sakontrolo reJimze praqtikulad 
araviTar gavlenas ar axdens. 

 
 
 
 



 159
 

2.7.2  aqtiuri Camamiwebeli mowobilobebis gavlena 

sarelso wredebis muSaobaze 

orZafian sarelso wredebs aqtiuri Cammiwebeli 
mowyobilobebi (gaZlierebili da unificirebuli drenaJebi) 
unda mivuerToT ZiriTadi an damatebiTi drosel-
transformatorebis Sua wertilebis meSveobiT. amitom 
sarelso wredis mimRebze (releze) da avtomaturi 
salokomotivo signalizaciis mimRebze am mowyobilobebis 
gavlena ganisazRvreba sarelso xazis asimetriiT, e.i. 
relsebSi gamavali Ir1 da Ir2 denebis sxvaobiT, agreTve 
aqtiuri Camamiwebeli kvebis wyaroebiT warmoqmnili Zabvebis 
harmonikuli mdgnelebis doneebiT.  

aRniSnuli Camamiwebeli mowyobilobebi  Seicaven 

samrewvelo 50 hc sixSiris deniT mkvebav gammarTvel 

bogirebs, romlebic arian 100 hc sixSiris jeradi 
sixSireebiani harmonikebis mZlavri wyaroebi; bogirebis 

mxrebis dazianebisas damatebiT warmoiSveba 50 hc sixSiris 
jeradi harmonikebic.  

drenaJebis mier gaZlierebuli gamarTuli Ir. denis 

sididem SeiZleba 100 ampersac gadaaWarbos. 50 da 100 hc 
sixSiriani harmonikuli mdgenelebis maqsimaluri doneebi 
normirdeba. harmonikebis moTxovnili doneebis 
uzrunvelsayofad aqtiuri Camamiweblebis wredSi unda 
CavrToT transformatoruli tipis damcavi filtris sqemis 
mixedviT Sesrulebuli maTanabrebeli mowyobiloba. aqtiuri 
Camamiwebeli mowyobilobebis saxifaTo da xelisSemSleli 
gavlenisagan saliandago mimRebis, agreTve avtomaturi 
salokomotivo signalizaciis mimRebis dacvis yvelaze 
efeqturi xerxia iseTi sarelso wredebis gamoyeneba, 

romlebic 50 hc sixSirisagan gansxvavebul, kerZod, 25 hc 
sixSireze muSaoben. 

niadaguri koroziisagan kaToduri danadgarebiT 
miwisqveSa nagebobebis dacvis dros araeleqtroficirebuli 
rkinigzebis raionSi saWiroa gaviTvaliswinoT kaToduri 
danadgaris denebis saxifaTo da xelisSemSleli gavlena 
(aRniSnuli denebi anoduri Camamiweblidan gadadis mudmivi 
denis sarelso wredis saliandago releSi). am arasasurveli 
gavlenis gamosaricxavad anoduri Camamiwebeli sarelso 
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Zafebidan garkveul h manZiliT unda iyos daSorebuli, 
romlis sidide konkretuli SemTxvevebisaTvis specialuri 
nomogramebiT ganisazRvreba. 

 eleqtroficirebul ubnebze anodur Cammiwebelsa da 
ganapira relss Soris 25 metrze naklebi manZilis dros 

gamarTuli denis harmonikuli mdgenelisagan, agreTve 100 
amperze meti sididis denisagan  saliandago relesa da 
avtomaturi salokomotivo signalizaciis mimRebis 
dacvisaTvis saWiroa gamoviyenoT manelebeli mowyobiloba.  

 
 

2.8. sarelso wredebis aparaturis dacva denis gareSe 

wyaroebis gavlenisagan 

eleqtroficirebul rkinigzebis sakontaqto qselze 
mokled SerTvis SemTxvevaSi wevis denis sidide Zalian did 
mniSvnelobas iRebs; igi, agreTve sakontaqto qselze mexis 
pirdapiri dacemis dros sakontaqto qselSi, sarelso xazSi 
an avtoblokirebis maRali Zabvis xazis sadenebSi 
warmoSobili denebi, damangrevel zegavlenas axdens 
sarelso wredis xelsawyoebze.  

sakontaqto wredis mokled SerTvis dros 
warmoSobili maRali sididis wevis deni sarelso wredze 
zegavlenas imitom axdens, rom usafrTxoebis teqnikis 
moTxovnebis ZaliT, agreTve imisaTvis, rom sakontaqto 
qselSi mokled SerTvis warmoSobisas uzrunvelyofili rom 
iyos wevis qvesadgurSi arsebuli dacvis sistemis swrafi 
amoqmedeba, sakontaqto qselis sayrdenebi uSualod, an 
naperwkluri SualediT, mierTebulia sarelso wredis erT-
erT sarelso ZafTan.  

sakontaqto wredebSi mokled SerTva yvelaze xSirad 
xdeba sakontaqto qselis sadenebze dayenebuli rqovani 
ganmmuxtvelebis amoqmedebisas, an atmosferuli 
gadaZabvebisagan izolatorebis garRvevis dros. 

sarelso wredebze sakontaqto qselis mokled 
SerTvis denis saxifaTo zegavlenis SesazRudad  
sakontaqto qselis rqovani ganmmuxtvelebis mqone sayrdenebi 
saWiroa davaSoroT drosel-transformatorebisagan.  

relsebis dabali izolaciis gamo mokled SerTvis 
denis nawili erT-erTi sarelso Zafidan gadadis meore 
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sarelso ZafSi, rac xels uwyobs droselis 
naxevargragnilebSi mokled SerTvis denebis gaTanabrebas, 
amis Sedegad mcirdeba meoreul gragnilSi aRZruli 
eleqtromamoZravebeli Zala. amitom dasaSvebia rqovani 
gammuxtvelebi davayenoT sayrdenebze, Tu isini drosel-

transformatorebidan 200 metrze meti manZiliTaa 
daSorebuli. 

saeqspluatacio pirobebSi SeuZlebelia mivaRwioT 
sarelso xazebis srul simetrias. realuri asimetriebis 
dros wevis qselis mokled SerTvis SemTxvevaSi sarelso 
wredebze modebulma Zabvebma SeiZleba miaRwios ramdenime 
aTas volts. sarelso wredebis izolaciis gamrRvevi Zabvebi 

400-dan 1700 voltamde farglebSi icvleba, e.i. komutaciur 
gadaZabvebze gacilebiT dabalia. Zabvisa da denis mixedviT 
warmoSobili gadatvirTvebisagan sarelso wredis 
xelsawyoebis dasacavad gamoiyeneba dacvis iseTi 
xelsawyoebi, rogorebicaa dabalZabviani ventiluri 
ganmmuxtvelebi, maTanabreblebi da avtomaturi 
amomrTvelebi. 

dabalZabviani ventiluri ganmmuxtvelebi icaven 
380/320 volti Zabvis mqone Zalovan wredebs gadaZabvebisagan. 
ventiluri ganmmuxtvelebis ZiriTadi elementebia 
mimdevrobiT SeerTebuli naperwkluri Sualedi da muSa 
winaRoba, romelic irTveba sadensa da miwas Soris. 
atmosferuli Zabvis talRa (igi maRali Zabvis wredSi 
winaswaraa SezRuduli maRalZabviani ventiluri 
ganmmuxtvelebiT), romelic modis xazidan da romlis 
amplituda aWarbebs naperwkluri ganmmuxtvelis gamrRvev 
Zabvas, iwvevs mis garRvevas. talRis amplituda mcirdeba 
dasacavi mowyobilobisaTvis usafrTxo sididemde.  

mexis dacemis dros warmoSobili impulsuri denis 
arineba sadenidan miwaSi xdeba naperwkluri SualediT. 
sadenze modebuli muSa Zabvis zemoqmedebis Sedegad 
zemoTaRniSnul impulsur denTan erTad sadenidan miwaSi 
gadadis muSa cvladi denic; igi warmoadgens mexis dacemisas 
warmoSobili denis “Tanmxleb” dens. mexis denis gavlisas 
naperrwkluri gammuxtvelis eleqtrodebs Soris warmoiSveba 
rkali, romelic mexis denis gavlis damTavrebis Semdeg  
SenarCundeba zemoTaRniSnuli “Tanmxlebi” deniT. saWiroa am 
rkalis Caqroba, radgan man SeiZleba daazianos gammuxtveli. 
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rkali qreba “Tanmxlebi” cvladi denis nulze pirvelive 
gadasvlis dros. rkalis Caqrobis Semdeg xdeba naperwkluri 
Sualedis eleqtrodebs Soris arsebuli sahaero RreCos 
deionizacia. amis Sedegad ganmmuxtveli SeiZleba mravaljer 
iyos gamoyenebuli. 

maTanabrebeli warmoadgens gadametZabvebis 
xelSemwyobi energiis STanTqmis unaris mqone arawrfiv 
rezistors. maTanabreblis winaRoba warmoadgens masze 
modebuli Zabvis funqcias: Zabvis gazrdiT igi mcirdeba. 
maTanabreblis amoqmedebis dro ramdenime nanowamia da 
swrafmoqmedebiT mniSvnelovnad uswrebs ventilur 
gammuxtvelebs. 

 maTanabrebeli paralelurad unda mivuerToT 
dasacav xelsawyos. am xelsawyos muSa Zabvis dros 
maTanabrebelis winaRoba didia da igi gavlenas ar axdens 
xelsawyos muSaobaze; gadametZabvebis SemTxvevaSi 
maTanabreblis winaRoba mkveTrad mcirdeba da axdens 
dasacavi xelsawyos daSuntvas. gadametZabvebis impulsebis 
gavlis Semdeg maTanabrebelis winaRoba iRebs Zvel 
mniSvnelobas, e.i. maTanabrebels gaaCnia mravaljeradi 
moqmedebis Tviseba. 

avtomaturi amomrTvelebi sarelso wredebis 
xelsawyoebs icaven sarelso xazis asimetriis dros 
warmoSobili wevis denebis gadatvirTvebisagan, xolo 250 
voltamde Zabvis mqone Zalovan wredebs – mokled 
SerTvebisagan. 

amomrTvelis moqmedebis principi dafuZnebulia 
garkveuli mniSvnelobis denis gavlisas Termoelementis 
(bimetaluri firfitas) gaxurebis gamo kontaqtebis gaTiSvis 
xarjze eleqtruli wredis gamorTvaze, romelic xelaxla 
CairTveba Termoelementis gagrilebis Semdeg. ormagi 
gadatvirTvis dros amomrTvelis kontaqtebis gaTiSvis 
xangrZlivoba 1,5 wT-s ar aRemateba, xolo gagrilebis gamo  
kontaqtebis xelaxla  avtomaturi CarTvis xangrZlivoba – 3 
wuTs. 

sarelso wredis xelsawyoebisaTvis yvelaze metad 
saxifaToa sakontaqto qselze elvis pirdapiri dartymebi, 
romlebsac Tan axlavs ganmmuxtvelebis garRveva da 
sakontaqto qselis sayrdenebze arsebuli izolaciis 
gadafarva. 
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 elvis denebTan erTad sarelso ZafebSi xvdeba 

sakontaqto qselis mokled SerTvis denebi. adgilobriv 
sasignalo da sarelso wredebSi SeiZleba moxdes agreTve 
avtoblokirebis maRali Zabvis xazis sadenebze elvis 
dartymis dros warmoSobili maRali Zabvis impulsebi. 

 avtoblokirebis mowyobilobebis saimedo 
muSaobisaTvis sasignalo danadgarebze gamoiyeneba 
xelsawyoebis dacvis tipuri gadawyvetebi. aRniSnuli 
gadawyvetebiT damuSavebulia sasignalo xelsawyoebis 
dacvis sqemebi mudmivi wevis, cvladi wevis da avtonomiuri 
wevis ubnebisaTvis. 
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T a v i   3 

sarelso wredebis eqspluataciis  

s a f u Z v l e b i 

 

3.1 sarkinigzo avtomatikisa da telemeqanikis 

sasdguri da sagadasarbeno sistemebze moqmedi 

obieqturi faqtorebis zogadi daxasiaTeba 

eqspluataciis periodSi sarkinigzo avtomatikisa da 
telemeqanikis sistemaTa elementebze zemoqmedeben obeqturi 
faqtorebi, romelTa klasifikacia mocemulia nax. 3.1-ze. 
aRniSnuli faqtorebi SeiZleba davyoT gare da Siga 
faqtorebad. 

gare faqtorebi ewodeba faqtorebs, romlebic  ele-
mentebisagan damoukideblad TviTonve iwveven aRniSnuli 
elementebis yvela SesaZli cvlilebas, dawyebuls maTi muSa-
obis reJimebis darRvevidan (parametrebis cvlilebidan) da 
damTavrebuls mTlianad elementebis rRveviTa da 
damtvreviT. 

Siga faqtorebi ewodeba faqtorebs, romlebic 
elemntebSi iwveven maTi dazianebisa da damtvrevis 
ganmapirobebel iseT Tvisobriv cvlilebebs, rogorebicaa 
daZveleba da cveTa. Sinagani faqtorebi ZiriTadad gavlenas 
axdenen TandaTanobrivi mtyunebebis sixSireze. 

mtyuneba (Failure) aris obieqtis muSaobis unaris 
damrRvevi xdomiloba. ganvsazRvroT SesaZlo mtynebaTa saxeebi: 

1) TandaTanobiTi mtyuneba (Gradual failure) ewodeba 
mtyunebas, romlisTvisac damaxasiaTebelia obieqtis erTi an 
ramdenime parametris mniSvnelobis TandaTanobiTi cvlileba; 

2) uecari mtyuneba (Sudden failure) ewodeba mtyunebas, 
romlisTvisac damaxasiaTebelia obieqtis erTi an ramdenime 
parametris mniSvnelobis naxtomisebuli cvlileba; 

3) damoukidebeli mtyuneba (Primary failure) ewodeba obi-
eqtis mtyunebas, romelic gamowveuli ar aris sxva obieqtebis 
mtyunebiT; 

4) damokidebuli mtyuneba (Secondary failure) ewodeba obi-
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eqtis mtyunebas, romelic sxva obieqtis mtyunebiTaa gamowveuli. 

5) SenacvlebiTi mtyuneba (Intermitten failure) ewodeba 
obieqtis mravaljeradad warmoSobad TviTgamosworebad 
erTidaigive xasiaTis mtyunebas. 

6) konstruqciuli mtyuneba (Design-error failure) ewodeba 
mtyunebas, romlis warmoSobis mizezia obieqtis konstruirebis 
dadgenili normis arasrulyofileba an darRveva. 

7) sawarmoo mtyuneba (Manufacture-error failure) ewodeba 
mtyunebas, romlis warmoSobis mizezia saremonto sawarmoSi 
damzadebis an remontis dadgenili procesis arasrulyofileba 
an darRveva. 

elementebis temperatura SeiZleba Seicvalos mzis 
sxivebis zemoqmedebiT, axlomdebare maRali temperaturis 
wyarosagan gaxurebiT, Sinagani gaxurebiT. 

 temperaturis swrafi vardna xdeba temperaturis 
dRe-Ramuri cvlilebiT, Tbili Senobidan aparaturis civ 
areSi an piriqiT gatanisas da a.S.;  dRe-Ramis ganmavlobaSi 
temperaturis ryeva gavlenas axdens aparaturis muSaobaze.  

 saqarTvelo mzis radiaciis reJimiT subtropikul 
zonaSia. atmosferul cirkulaciis xasiaTisa da masTan 
dakavSirebuli amindis pirobebis mixedviT misi teritoria 
iyofa cirkulaciuri havis or olqad da erT qveolqad. 
esenia: a) zRvis subtropikuli notio havis olqi; b) sub-
tropikuli kontinenturi havidan zRvis havaze gardamavali 
olqi da am olqSi Semavali wina aziis mTianeTis mSrali 
subtropikuli havidan notion havaze gardamavali qveolqi.  

pirveli olqi moicavs dasavleT, xolo meore olqi – 
aRmosavleT saqarTvelos, romelSic Sedis zemoTaRniSnuli 
qveolqi (samxreT saqarTvelos mTianeTis centraluri 
stepuri nawili). 

 dRe-Ramis ganmavlobaSi temperaturaTa sxvaoba 
(ryeva) daaxloebiT 25o-30oC farglebSia. maqsimaluri 
absoluturi temperatura saqarTveloSi dafiqsirebulia +42o 
(quTaisi), xolo minimaluri absoluturi temperatura -38o 
axalqalaqi) 
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afxazeTSi haeris absoluturi maqsimaluri 

temperaturaa 40-dan (soxumi) 10-150-mde (Txemebze), 

absoluturi minimaluri - Sesabamisad -130-idan -350 C-mde. 
aWaris sanapiroze absoluturi minimaluri 

temperature -90 C-ze qvemoT ar eSveba, xolo absoluturi 

maqsimaluri temperatura 40-430 C-s aRwevs. 
samtrediaSi absoluturi maqsimaluri temperaturaa 

410 C, xolo absoluturi minimaluri temperatura -170 C, 
xaSurSi Sesabamisad  370 C da -290 C, TbilisSi ki – 400 C da   
-230 C. 

aparaturis muSaobis dros eleqtruli energiis 
nawili gardaiqmneba Tbur energiad, amitom garkveuli 
elementebis temperaturam SeiZleba mniSvnelovnad 
gadaaWarbos garemos temperaturas. 

gansaxvaveben sami saxis, kerZod, stacionarul, 
periodul da aperiodul temperaturul zemoqmedebas. 

- stacionalur zegavlenas ganicdis gamTbar saTavsSi 
(SenobaSi) uwyvetad momuSave aparatura. mocemul 
SemTxvevaSi elementebis dazianeba SeiZleba maSin moxdes, 
rodesac maTi dasaSvebi muSa temperatura ar Seesabameba 
Tbur zemoqmedebas. aparaturam SeiZleba imtyunos maRali 
muSa temperaturiTa da kondicirebis ararsebobiT 
gamowveuli daCqarebuli daZvelebiT. 

- perioduli zegavlena SeiZleba ganpirobebuli iyos 
temperaturis dRe-Ramuri cvlilebiT, mzis relgularuli 
dasxivebiT da a.S. gansakuTrebiT mavnea tenianobis 

arsebobisas temperaturis 0oC-mde da ufro dabla daweva. 
igi iwvevs kontaqtebis daorTqvlas (daWarxvlas), reles 
Ruzis miyinvas, eleqtroamZravebSi avtogadamrTvelebis 
kontaqtis darRvevas da a.S. 

- aperiodul zegavlenas iwvevs aparaturaze siTbos 
an sicivis erTeulovani zemoqmedebebi, magaliTad, Tbili 
saTavsidan aparaturis siciveSi gatana an piriqiT. 

siTbo da sicive Zlier gavlenas axdens aparaturaSi 
liTonebis Tvisebebze, rac cvlis Casasmel da sayenebl 
RreCoebs, iwvevs detalebisa da kvanZebis damagrebaTa 
moSvebas, erTmaneTis mimarT maT wanacvlebas, detalebis 
madeformirebeli mniSvnelovani Zabvebis warmoSobas, 
eleqtruli da magnituli parametrebis Secvlas. 
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temperaturaze damokidebulebiT icvleba 

kondensatorebis dieleqtrikuli danakargebi, izolaciis 
winaRoba da dieleqtrikuli simtkice. 

 sarkinigzo avtomatikisa da telemeqanikis 
aparaturaSi gamoyenebuli rezistorebi temperaturis 
gadaxrebisadmi sakmaod mgrZnobiareni arian; kerZod, 

temperaturis -60-dan +60oC-mde cvlilebisas maTi winaRoba 

15-25%-iT icvleba.  
induqtiurobis koWebSi temperaturis cvlilebisas 

(detalebis Tburi gafarToebis gamo) icvleba induqtiuroba. 
 garemos temperaturis  -60-dan +60oC-mde   cvlilebis   

dros naxevargamtaruli xelsawyoebis parametrebi icvleba 

10-25%-iT. magaliTad, -40 oC-is dros naxevargamtaruli 
xelsawyoebis parametrebis cvlilebis gamo SeiZleba moxdes 
dispeCeruli centralizaciis koduri mowyobilobebis 
mtyuneba.  

sarkinigzo avtomatikisa da telemeqanikis aparaturis 
mtyunebaTa garkveuli wils iwvevs maT masalasa da 
elementebze tenis zemoqmedeba. teni cvlis masalebis 
eleqtrul maxasiaTeblebs, xels uwyobs hidrolizs (berZn. 
hydöor – wyali da lisis – daSla; wyliT daSla), aCqarebs 
daZvelebis process, iwvevs liTonebis intensiur korozias, 
xels uwyobs obis warmoqmnas. 

 kolxeTis dablobSi wliuri saSualo fardobiTi 

tenianobaa 70-80%, imereTis maRlobze – 75-80%, aRmosavleT 

kavkasionze – 65-75%, aWara guriaSi – 70-80%, mesxeTSi – 65-
70%, javaxeTis mTianeTSi – 68-75%, TrialeTSi – 70-77% , 
aWaris zRvis sanapiroze _ 80%-ze meti. 

haeris tenianobis da tenis kondensaciis cvlileba 
praqtikulad iwvevs liTonebis meqanikuri da eleqtruli 
maxasiaTeblebis cvlilebas. tenis Sewovisas moculobiTi 
higroskopulobis (berZn. hygros – teniani, skopeö – vuyureb. 
tenis STanmTqmeli) mqone zogierTi masalis wrfivi zomebi 
izrdeba. es zrdis Sinagan daZabulobas, cvlis RreCoebs, 
Casasmel zomebs da a.S.  

dieleqtrikSi tenis SeWra Zalian amaRlebs 
dieleqtrikul SeRwevadobas, rac Sesabamisad cvlis 
kondensatorTa tevadobebs.  
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saizolacio masaliT STanTqmuli teni amcirebs 

garRvevis Zabvas da zrdis dieleqtrikuli danakargebis 
kuTxis tangenss. 

tenis arsebobisas:  
1) izrdeba: tevadoba, gaJonvis denebi, danakargebis 

kuTxis tangensi; aramavTuliani rezistorebis winaRoba; 
dieleqtrikuli SeRwevadoba, konturebis sakuTari tevadoba 
da danakargebi; kabelebsa da sadenebs Soris tevaduri 
kavSiri; adgilobrivi gadaxurebisa da Tburi garRvevis 
gamomwvevi dieleqtrikuli danakargebi; transformatorebisa 
da droselebis korozia; koroziisa da eleqtrolizis 
mizeziT gragnilebis gawyvetiT gamowveuli releTa 
mtyunebebis raodenoba.  

2) mcirdeba: kondensatorebis eleqtruli simtkice; 
izolaciis winaRoba; gragnilis xviebs Soris garRvevis 
Zabvis sidide; 

aparaturis masalebisa da elementebis tenmedegobis 
asamaRleblad rekomendirebulia: 

— arahigroskopuli masalebis gamoyeneba; 
— detalebisa da kvanZebis dafarva arahigroskopuli 

an hidrofoburi masalebiT (plastmasebiT, laqebiT, 
saRebavebiT da a.S.); 

— liTonTa zedapirebis galvanuri an laqsaRebavuri 
dafarva; 

— aparaturis (transformatorebis, releebis, 
droselebis, sareleo karadebis da a.S.) calkeuli 
elementebis hermetizacia; 

— arahigroskopuli masalebiT detalebisa da 
kvanZebis gaJRenTva; 

— aparaturaSi saSrobi reagentebis 
(tenmSTanTqmelebis) Setana. 

CamoTvlili zomebidan gansakuTrebiT unda aRiniSnos 
tenmSTanTqmelebis gamoyeneba. erT-erT aseT tenSTanmTqmels 

-  silikagels (SiO2) SeuZlia sakuTari wonis 60%-is toli 
wylis STanTqma da misi mtkiced SenarCuneba; kerZod, 
adsorbirebuli wylis gamosadevnad saWiroa   silikageli 

5000C-ze met temperaturamde gavacxeloT. silikagelis 
gamoyeneba imitomacaa mosaxerxebeli, rom wylis STanTqmis 
kvalobaze igi icvlis fers, rac misi mdgomareobis 
gakontrolebis saSualebas gvaZlevs. 
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ganasxvaveben svel, tenian da mSral atmosferul 

korozias. 
sveli korozia korozia warmoiSveba aparaturis 

elementebze uSualod wylis moxvedrisas an 100%-iani 
tenianobis dros. 

teniani korozia mimdinareobs 100%-ze naklebi 
fardobiTi tenianobis dros warmoSobili siTxis Zalian 
Txeli, xSirad TvaliT uxilavi, fenis qveS. 

mSrali korozia mimdinareobs zedapirze tenis 
kondensirebis gareSe. 

koroziis siCqare damokidebulia haeris fardobiT 
tenianobasa da daWuWyianebaze, agreTve aparaturis 
elementebis daWuWyianebaze. 

atmosferuli korozia dakavSirebulia elementebis 
zedapirze tenis fenis warmoqmnasTan. wylis es fena Tu 
Seeria haerSi yovelTvis arsebul sxvadasxva qomiur 
SenaerTebs, maSin igi gadaiqceva eleqtrolitad, romelic 
aCqarebs aparaturis elementebis daSlas. tenis Sre 
eleqtrolitad SeiZleba gadaiqces elementis zedapiris 
daWuWyianebis Sedegadac. 

mSral atmosferul korozias axasiaTebs elementis 
zedapirze naJangi afskis warmoqmna. igi aixsneba liTonis 
ionebisa da Jangbadis atomebis an ionebis Semxvedri 
difuziiT (laT. Diffusio ganbneva, gavrceleba, gafarToeba; 
erTi nivTierebis atomebisa an molekulebis TandaTanobiTi 
SeRweva meore nivTierebis atomebis an molekulebis 
SualedebSi maTi Tburi moZraobis Sedegad).  

mSrali atmosferuli koroziis magaliTia 
kontaqtebis movercxlili zedapiris mimqraleba. am dros 
izrdeba kontaqtebis zedapiruli (gardamavali) winaRoba. 

koroziisagan dacva daiyvaneba antikoroziul 
liTonur an laqsaRebavian dafarvaze, hermetizaciis an 
tenSTanmTqmelebis gamoyenebaze, xolo zogjer naJangi 
afskis mocilebaze. 

kontaqturi korozia warmoadgens sxvadasxva 
eleqtromeqanikuri potencialebis mqone liTonebis Sexebis 
Sedegs, rodesac Sexebis adgilze arsebobs wylis gamtari 
afski. am dros warmoiqmneba eleqtromeqanikuri mikrowyvili, 
romelSic ufro meti uaryofiTi potencialis mqone liToni 
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TamaSobs kaTodis rols da iwvevs am ukanasknelis 
intensiur daSlas. 

koroziis efeqti izrdeba haeris fardobiTi 
tenianobis gazrdiT. kontaqturi korozia mniSvnelovnad 
Zlierdeba, Tu sxvadasxva liTonis Sexebis adgilSi 
(sakontaqto furclebSi, reles kontaqtebSi,gasarTebSi da 
a.S.) gadis aparaturis eleqtruli sqemiT ganpirobebuli 
eleqtruli deni. kontaqtur releebSi eleqtruli daSlis 
efeqti Rrmavdeba kontaqtebis eroziiT (fizikuri daSliT). 
kontaqtur erozias miekuTvneba agreTve zogierTi 
liTonebis (magaliTad, rkinis, foladis,aluminisa da 
tyviis) intensiuri daSla zogierTi jiSis (muxis, wablis da 
a.S.) merqanTan Sexebis dros. 

eleqtrolitur korozias SeiZleba 
vebrZoloT,upirveles yovlisa, masalebis gulmodgined 
SerCeviT: sakontaqtod unda SevarCioT iseTi wyvilebi, 
romelTa potencialebis sxvaoba iqneba minimaluri. mSrali 

havis dros potencialTa dasaSvebi sxvaobaa 0,5 volti, 

xolo nestiani havis dros – 0,25 volti. 
  masalebis SerCeviT kontaqturi korozia Tu ver 

gamoiricxeba maSin saWiroa gamoviyenoT galvanuri dafarva 
(monkeleba, moqromva, movercxlva, mooqroeba da a.S.). 

biologiur korozias miekuTvneba sokosebri 
warmonaqmnebi (obi), mwerebi (xoWoebi, termitebi, WianWvelebi), 
mRrRnelebi (virTxebi, Tagvebi da a.S). 

 yvelaze metad aparaturas azianebs obi, romelic 
SeiZleba gaCndes liTonebze, minasa da keramikaze. am 
SemTxvevaSi mkvebav ares warmoadgens mtvris 
(mikroorganizmebis) fena, romelic faravs masalis zedapirs. 
obis damangreveli moqmedebaTa gamovlinebebia: 

— sxvadasxva obis mkvebav ared gamoyenebuli 
masalebis (plastmasebis, kabelebisa da a.S.) meqanikuri da 
eleqtruli Tvisebebis Secvla; 

— obis mier gamoyofili organuli (limonis, 
naxSiris, mJaunas da a.S.) mJavebis moqmedebiT ganpirobebuli 
liTonebis korozia; 

— obiT dafaruli minebis, linzebisa da sxva 
masalebis optikuri Tvisebebis Secvla. 

obisagan Tavis dasacavad unda SevarCioT iseTi 
masalebi, romlebic obisaTvis ar warmoadgens mkvebav ares. 
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obis garda aparaturas seriozulad azianeben 

termitebi da zogierTi saxis WianWvelebi. termitebi aRweven 
aparaturis SigniT da Wamen xis nakeTobebs, plastmasebs, 
tyavs da a.S. mavne mwerebs miekuTvneba agreTve zogierTi 
saxis xoWoebi, romlebic azianeben miwaSi arsebul 
kabelebis garsacmebs. 

kabelebsa da samontaJo sadenebs xSirad azianeben 
mRrRnelebi. isini gansakuTrebiT “emterebian” qlorviniluri 
an rezinis garsacmis mqone sadenebsa da kabelebs. mwerebisa 
da mRrRnelebisagan dacvis ZiriTadi saSualebebia 
Sxamqimikatebis gamoyeneba da obieqtebis meqanikuri dacva. 

eqspluataciis an Riad Senaxvis dros aparaturaze 
zemoqmedebs mzis radiacia an sxivebi. 

 mzis sxivebis speqtris grZeltalRovan nawils 
gadaaqvs Tburi energia, romelic amaRlebs releuri 
karadebis, blokebisa da a.S. SigniT arsebul temperaturas 

mzis speqtris mokletalRovani (iisferi da 
ultraiisferi) nawili warmoadgens fotoqimiuri 
zemoqmedebis ganmapirobebel ZiriTad faqtors. fotoqimiuri 
zemoqmedeba (foto – berZ. photos – sinaTle) iwvevs organuli 
masalebis Jangvas, maTi Tvisebebis Secblas, saRebavebis 
gaxunebasa da daSlas da a.S.  

mzis sxivebis zemoqmedebiT mkveTrad Zlierdeba 
poliqlorvinilis, polivinilqloridis, plastmasisa da 
ftorfenis daSlis procedura. naturaluri kauCuki da 
rezina mzis sxivebis zemoqmedebiT magrdeba da skdeba, xdeba 
agreTve laqsaRebavTa safarvelebis daxeTqva da maTi 
damcavi Tvisebebis dakargva mzis radiaciis winaaRmdeg 
brZolis ZiriTadi saSualebebia aparaturisaTvis 
mikroklimatis Seqmna da masalebis sworad SerCeva. 

aparaturaSi SeRweulma mtveri da sila uaryofiT 
gavlenas axdens mis muSaobis unarze. abraziuli efeqtis  
(laT. abrasio – amofxvna) Sedegad mtveri da sila xels uwyobs 
aparaturis moZravi nawilebis cveTas. garda amisa, mtversa 
da silas gaaCnia sakmaod maRali higroskopuloba, ras 
Sedegadac maT mier warmoSobili fena SeiZleba aRmoCndes 
kargi gamtari da daarRvios aparaturis muSaobis 
normaluri reJimi. 

relesa da gadamrTvelebis kontaqtebis zedapirze 
mtvrisa da silis fenis gaCena xSirad iwvevs Zabvis rkalis 
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gaCenas an gamtarebs Soris warmoqmnis gaumtar zols. 
mtvrisa da silis zegavlenis Sedegad SeiZleba yvelaze 
xSirad moxdes beWduri sqemebis meTodiT damzadebuli 
aparaturis mtyuneba, radgan maTSi gamtarebs Soris mcire 
manZilis arsebobis gamo mtveri iwvevs aRniSnuli gamtarebis 
winaRobebis mkveTr vardnas.  

organuli warmoSobis mtveri warmoadgens obis 
ganviTarebisaTvis karg ares. amiTom mtverTan brZolis 
gareSe sokosebri warmonaqmnebis winaaRmdeg brZola ar 
mogvcems saWiro efeqts. mtvrisa da silis winaaRmdeg 
brZolis saSualebebidan yvelaze efeqturia mtvergaumtari 
korpusebis (sareleo karadebis, sabatareo Webis, 
xelsawyoebisa da a.S.) damzadeba; magram aseTi korpusebi 
mniSvnelobad auaresebs Tboarinebas. eqspluataciis 
pirobebSi aparaturis saimedoobis SesanarCuneblad 
aucilebelia mtvrisagan misi perioduli wmenda. 

Senaxvis, transportirebisa da eqspluataciis dros 
aparatura ganicdis meqanikur datvirTvebs. ganasxvaveben 
dartymiT da vibraciul meqanikur zemoqmedebebs. 

dartyma ewodeba konstruqciaze Zalis myisier 
modebas (zemoqmedebas), xolo vibracia – gareSe ZalebiT 
gamwveul aparaturis xangrZliv niSancvlad rxevas. 

dartymis Sedegad aparaturaSi warmoiqmneba sakuTari 
sixSiris milevadi rxevebi. am rxevebs ganicdis mTlianad 
konstruqcia da misi calkeuli elementebi. rxevebis 
amplituda SeiZleba iyos mniSvnelovani da gamoiwvios myife 
detalebis mtvreva, sadenebis awyveta, narCilebis darRveva, 
moqnili masalebis deformacia da a.S. 

vibraciam SeiZleba gamoiwvios detalebis damtvreva, 
sadenebis awyveta, daregulirebis moSla da a.S.  

sarkinigzo avtomatikis aparaturis dacva meqanikuri 
gadatvirTvebisagan SeiZleba moxdes: 

— konstruqciis simtkicis gazrdiT; 
— amaRlebuli meqanikuri simtkicis elementebis 

gamoyenebiT; 
— meqanikuri zemoqmedebebisagan elementebis an 

aparaturis maizolirebeli mowyobilobebisa da samarjvebis 
(amortizatorebis, SfuTvis da a.S.) gamoyenebiT. 
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daZveleba ewodeba Senaxvis an eqspluataciis 

procesSi masalebia fiziko-qimiuri Tvisebebis SefaedebiT 
nel cvlilebas. 

Zveldeba yvela liTono da saizolacio masala. 
daZvelebis siCqare damokidebulia muSaobis reJimebze, 
agreTve garemos zemoqmedebis xarisxze.  

sarkinigzo avtomatikisa da telemeqanikis sistemebis 
calkeuli mowyobilobebis eqspluataciis dros momsaxure 
personals saqme aqvT sistemebisa da elementebis mza 
nimuSebTan da maTi muSaobis TaviseburebebTan. eleqtruli 
da diapetCeruli centralizaciebisaTvis, avtoblokirebisa 
da sxva sistemebisaTvis Tu Seiqmneba muSaobis saukeTeso 
pirobebi, maSin maTi realuri (saeqspluatacio) saimedooba 
iqneba maqsimaluri da SeiZleba miuaxlovdes im dones, 
romelic maTTvis gaangariSebuli iyo daproeqtebisa da 
damzadebis procesSi. 

eqspluataciis periodSi Tu ar iqneba gatarebuli 
saimedoobis SenarCunebisaTvis aucilebeli yvela 
RonisZieba, maSin sarkinigzo avtomatikisa da telemeqanikis 
nebismieri, Tundac yvelaze saimedo sqemisa da konstruqciis 
mqone sistema, SeiZleba arasaimedo gaxdes.  

zemoTaRniSnulidan gamomdinare eqspluataciis 
periodSi signalizaciisa da kavSirgabmulobis samsaxuris 
personalma aucileblad unda SeinarCunos maTi 
momsaxurebis qveS arsebuli sistemebis saimedoobis done. 
amis miRweva SeiZleba mtyunebaTa sixSiris SemcirebiT. 
saWiroa mTlianad, an TiTqmis mTlianad gamoiricxos 
TandaTanobiTi mtyunebebi da SesaZleblobis kvalobaze 
maqsimalurad Semcirdes uecari mtyunebebi. TandaTanobiTi 
mtyunebebis gamoricxva SesaZlebelia profilaqtikis 
sistemis organizebiT, xolo uecari mtyunebebis raodenobis 
Semcireba – uecari mtyunebebis gamomwvevi zemoqmedebebis 
SesustebiT.  

ama Tu im elementis TandaTanobiTi an moulodneli 
mtyunebebisa da amovardnebis gamomwvevi ZiriTadi mizezebis 
codna saSualebas mogvcems movaxdinoT swori 
eqspluataciis organizeba da uzrunvelvyoT matarebelTa 
moZraobis maqsimalurad SesaZlo usafrTxoeba. 
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 sistemebisa da mowyobilobebis arasaimedod 

funqcionirebis mizezebi pirobiTad SeiZleba davyoT 
subieqtur da obieqtur mizezebad. 

arasaimedoobis subieqturi mizezebi ewodeba iseT 
mizezebs, romlebic mTlianad momsaxure personalis 
moqmedebebzea damokidebuli, xolo arasaimedoobis 
obieqturi mizezebi – iseT mizezebs, romlebic 
dakavSirebulia aparaturaze gare zemoqmedebebTan, sqemebis 
muSaobis TaviseburebebTan, maTSi calkeuli elementebis 
arsebobasTan, elementebis daZvelebisa da cveTis Sinagan 
procesebTan. 

eqspluataciis periodSi momsaxure personalis 
moqmedeba arsebiT gavlenas axdens aparaturis xarisxsa da 
misi muSaobis saimedoobaze. 

sarkinigzo avtomatikisa da telemeqanikis yvela 
Tanamedrove sistemaSi gaTvaliswinebulia dacva momsaxure 
pesonalis arasworo moqmedebebisagan. miuxedavad amisa, didi 
raodenobebis uwesivrobebis warmoSoba mainc adamianebis 
araswori moqmedebebiTaa ganpirobebuli. am araswori 
moqmedebebis mizezia arasakmarisi codna, gamoucdeloba, 
momsaxurebisa da profilaqtikis dros aparaturisadmi 
udieri moqceva, dakisrebuli movaleobebis Seusrulebloba. 

signalizaciisa da kavSirgabmulobis samsaxuris 
personalis yvelaze gavrcelebuli saxifaTo moqmedebebia: 

— eleqtrokvebis reJimebis arazusti dayeneba; 
— sxvadasxva manipulaciebis Catareba wredebSi, 

romlebic qselidan gamorTuli ar aris; 
— iseTi damcvelebis dayeneba, romlebic ar 

Seesabameba nominalebs; 
— aparaturis araswori awyoba da momarTva, rac 

gamowveulia xelsawyoebis mierTebis wertilebis araswori 
SerCeviT, agreTve xelsawyobisa da Sesamowmebeli sqemis 
SeuTavsebadobiT; 

— sqemaSi arsebuli specifikuri xelsawyoebis an 
parametrebis arsebobiT ganpirobebuli daregulirebis 
Taviseburebebis arcodna; 

— mtyunebebis diagnostirebasa da ZiebasTan 
dakavSirebuli profilaqtiuri da saremonto samuSaoebis 
Catarebis wesis, meTodikisa da moculobis darRveva; 
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— mtyunebebis usistemod Zieba da maT Sesaxeb 

monacemebis ararseboba, rac axangrZlivebs uwesivrobebis 
povnisa da aRmofxvris proceduras; 

— aparaturis muSaobaSi momxdari aranormaluri 
movlenebis arasworad Sefaseba da mtyunebebis gamomwvevi 
wvrilmani uwesivrobebis aradrouli aRmofxvra; 

— aparaturis an sqemebis SekeTebis arcodna. 
SeuZlebelia arasaimedoobis subieqturi mizezebis 

srulad aRmofxvra (amisaTvis saWiroa sarkinigzo 
avtomatikisa da telemeqanikis danadgarebisa da sistemebis 
momsaxurebis procesidan adamianebis mTlianad 
gamoTavisufleba, rac miiRweva aramomsaxurebadi sistemebis 
SeqmniT.), amitom gansakuTrebuli yuradReba unda mieqces 
momsaxure personalis momzadebasa da mis uwyvet kontrols.  

eqspluataciis dros didi mniSvneloba aqvs zustad 
iqnas daculi mTeli teqnologiuri procesi, romelic 
gansazRvravs yvela sareglamento samuSaos Sesrulebis 
grafiksa da aucilebel moculobas. grafikis dacva 
saSualebas gvaZlevs SevamciroT momsaxure personalis mier 
daSebuli Secdomebi. didi mniSvneloba aqvs inJiner-
teqnikuri xelmZRvaneli muSakebis mier teqnologiuri 
procesis Sesrulebaze mkacr kontrols. did efeqts iZleva 

dagegmvis qseluri meTodebis gamoyeneba, rac 15-30%-iT 
amcirebs profilaqtikuri samuSaoebis moculobas. 

   
 

3.2. saimedoobis Sefaseba mowyobilobebis muSaobis 

intensiurobis gaTvaliswinebiT 

sarkinigzo avtomatikisa da telemeqanikis sistemebis 
saimedoobis Sefasebisas aucilebelia gaTvaliswinebuli iqnas 
eqspluataciaSi arsebuli maTi mowyobilobebis raodenoba. 
sistema SeiZleba ganxiluli iqnas, rogorc zogadi, xolo misi 
Semadgeneli calkeuli mowyobilobebi – rogorc am zogadis 
Semadgeneli erTeulebi. mocemul SemTxvevaSi wamoiWreba 
erTeulebis gamoyenebiT zogadis Sefasebis amocana. misi gadaWra 
SesaZlebelia, radgan zogadi da erTeuli erTmaneTTan mWidrod 
dakavSirebuli filosofiuri kategoriaa. erTeuli ar arsebobs 
mTelis gareSe, magram, miuxedavad amisa aqvs sakuTari 
SefardebiTi damoukideblobac, rac zogadis Sesafaseblad misi 
gamoyenebis saSualebas iZleva. magaliTad, eleqtrul 
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centralizaciis sistemaSi Semavali isrebi aRniSnuli sistemis 
ganuyofeli, magram zogadisagan (eleqtruli 
centralizaciisagan) gansxvavebuli erTeulebia, romlebic 
SeiZleba gamoviyenoT aRniSnuli zogadis Sesafaseblad. 
magaliTad, sistema Tu Seicavs N raodenobis isars da drois 
mocemul momentSi sistemaSi moxda   M  raodenobis  mtyuneba, maSin 
erT centralizebul isarze mosuli mtyunebebis  N/M raodenoba 
warmoadgens maxasiaTebels, romelic erTeulis (isris) 
saSualebiT zogadis (eleqtruli centralizaciis) Sefasebis 
saSualebas gvaZlevs. miRebulia, rom am kuTxiT ganxilil isars 
eleqtruli centralizaciia pirobiTi obieqti (sazomi) ewodos. 
cxril 3.1-Si mocemulia pirobiTi obieqtebi sarkinigzo 
avtomatikisa da telemeqanikis sasadguro da sagadasarbeno 
sistemebisaTvis. 

sistemis xangamZleobis (ixileT paragrafi 1.2) erT-erTi 
umniSvnelovanesi parametria mtyunebaTa nakadis ω(t) parametri. 
igi udris nebismieri mcire namuSevrobis periodSi aRdgenadi 
obieqtis mtyunebaTa saSualo raodenobis fardobas am 
namuSevrobis mniSvnelobaze.  

dispetCeruli centralizaciis sistemisaTvis koduri, 
arxwarmomqmneli aparaturisa  da kavSirgabmulobis xazis 
mtyunebaTa nakadis ω(t) parametri SeiZleba ganvsazRvroT misi 
erT-erTi romelime marTuli obieqtis mimarTebiT. ufro Rrma 
analizisaTvis SeiZleba es obieqti davSaloT qveobieqtebad da 
a.S. 

sarkinigzo avtomatikisa da telemeqanikis sistemebisaTvis 
SesaZlebelia gamovyoT maTTvis yvelaze metad damaxasiaTebeli 
obieqtebi: sarelso wredi; isruli gadamyvani; sasignalo 
wertili; marTvisa da kontrolis aparaturis xelsawyoebi da 
pultebi; kavSirgabmulobis xazebis eleqtruli wredebi; kvebis 
wyaroebi. 

mtyunebaTa nakadis ω(t) parametri warmoadgens kriteriums, 
romliTac fasdeba mtyunebebisadmi elementebisa da sistemebis 
midrekileba. igi damokidebulia mowyobilobebis muSaobis 
xangrZlivobasa da reJimze; kerZod, muSaobis vadis boloSi ω(t) 
sidide izrdeba. misaxmarisebis periodis Semdeg sarkinigzo 
avtomatikisa da telemeqanikis mravali elementisa da 
sistemisaTvis es parametri praqtikulad mudmivia da aqvs 
minimaluri mniSvneloba. 

mowyobilobebis saimedoobis dayvanili maCveneblebis 
gansazRvris dros saWiroa mtyunebaTa jamuri raodenoba gavyoT 
mowyobilobebis saerTo raodenobasa da maTi muSaobis 
moculobaze (amoqmedebebis, ciklebis da a. S. raodenobaze). 
magaliTad 150 raodenobis НМШ1-2000 reledan 15000 amoqmedebis 
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Sedegad Tu imtyuna oTxma, maSin mtyunebebis nakadis parametri 
iqneba ωr.(t) = 4/(150·15000) = 0,15·10-15 1/amoqmedeba. 

 
  cxrili 3.1 sistemebis dayofa pirobiT sazomebad (elementebad) 

 
        s i s t e m a    

  pirobiTi sazomi 

eleqtruli centralizacia; 
meqanikuri centralizacia; 
 gorakis centralizacia 

 
    isruli gadamyvani 

avtoblokireba; moZraobis  
mimarTulebis Secvlis  
          sqema 

      
    sasignalo wertili 

sagadasasvlelo signaliza- 
            cia 

       gadasasvleli        

sasadguro koduri marTva           sadguri     
dispetCeruli centraliza- 
            cia  

     marTuli obieqti, 
     marTvis obieqti         

 avtomaturi salokomotivo 
         signalizacia 

       deSifratori     . 

naxevradavtomaturi bloki- 
           reba 

        gadasarbeni 

detalurad ganvixiloT sarelso wredebisaTvis 
mtyunebaTa nakadis parametris gansazRvris procesi. aRniSnuli 
parametris gansasazRvravad saWiroa vicodeT namtyunebi sarelso 
wredebis raodenoba, maTi amoqmedebebis ( samatareblo 
wyvilTvalebiT daSuntvebis) raodenoba da sarelso wredebis 
saerTo raodenoba, romlebsac vakvirdebiT. magaliTad, vTqvaT, 
rom 150 km sigrZis avtoblokirebis ubanze 135 raodenobis 
sarelso wredidan 90 dRis ganmavlobaSi imtyuna samma; yoveldRe 
am ubanze moZraobda 50 matareb·eli, e.i. mTeli gansaxilveli 
periodis ganmavlobaSi sarelso wredi amoqmedebis (daSuntvis) 
raodenoba iqneba 90·50=4500; maSin  ωr.(t) = 3/(135 · 4500) = 0,247 · 
10-4  1/amoqmedeba. analogurad ganisazRvreba mtyunebaTa nakadis 
parametrebi sxva obieqtebisTvisac. maTSi gaTvaliwinebuli iqneba 
aRniSnuli obieqtebis muSaobis intensiuroba, 
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3.3. sarelso wredebis eqspluataciis procesis dros 

gadasawyveti ZiriTadi problemebi 

sarelso wredi warmoadgens obieqts, romelsac ar 
gaaCnia specialuri gare izolacia, organizebulia advilad 
misadgom adgilebSi da ganicdis mravali saxis zegavlenebs 
(eleqtruli energiis gareSe wyaroebidan, Hhaeris nestisagan, 
temperaturuli ryevebisagan da a.S.).  

sarelso wredebSi gamoyenebul SemaerTebel da 
saizolacio elementebs gaaCniaT meqanikuri simtkicis 
arasakmarisi maragi.  

sarelso wredebis profilaqtikuri momsaxureba da 
mtyunebebis Semdeg maTi operatiuli aRdgena evaleba 
rkinigzis ramdenime (signalizaciisa da kavSirgabmulobis, 
saliandago, energetikul) samsaxurs; amasTanave, 
signalizaciisa da kavSirgabmulobis samsaxuris muSakebs, 
romlebic axdenen profilaqtikur gazomvebsa da mtyunebis 
adgilis gansazRvras, ara aqvT ufleba damoukideblad 
aRmofxvran mtyunebebi an ganaxorcielon maTi Tavidan 
acilebis samuSaoebi, xolo aseTi samuSaoebis Semsrulebel 
saliandago samsaxuris muSakebs piriqiT, ara aqvT ufleba 
daadginon mtyunebis adgili an gansazRvron profilaqtikis 
aucilebloba. 

   sarelso wredebisaTvis yvelaze metad 
damaxasiaTebeli mtyunebebia: 

— SemaerTeblebis gawyeta; 
— ramdenime SemaerTeblis ararseboba; 
— zRudarebisa da jemperebis gawyveta; 
— maizolirebeli pirapirebis izolaciaTa 

uwesivroba; 
—isruli garnituris, mosaWimi zolis, sakidis 

(sayuris) jvaredis ganmbjenis izolaciis darRveva; 
— balastis winaRobis Semcireba; 
— sxvadasxva elementebiT (mavTuliT, instrumentiT 

da a.S. ) sarelso xazis damokleba (SerTva); 
— kvebis gare wyaros, atmosferuli ganmuxtvebis 

(elvis) gavlena; 
— momsaxure personslis mier muSaobis reJimis 

uxarisxod daregulireba; 
— sarelso Zafis mTlianobis darRveva da a.S. 
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SemaerTeblebis uwesivrobebisagan sarelso wredebis 

mtyunebaTa ZiriTadi mizezebia korozia, uxarisxo miduReba, 
salianago samuSaoebis dros warmoSobili dazianebebi da   
a. S.  

miduRebuli tipis sapirapire SemaerTeblebis 
mtyunebebi ZiriTadad xdeba relsTan maTi miduRebis 
adgilebSi miduRebis teqnologiis naklovanebebis, agreTve 
gvarlsa da buniks Soris arasaimedo kontaqtis gamo. 

 Stefseluri SemaerTeblebis ZiriTadi naklia 
Stefselisa da relsisagan warmoqmnil sakontaqto wyvilSi 
arastabiluri winaRoba: igi damokidebulia relsSi 
arsebuli naxvretisa da Stefselis kontaqtirebadi 
zedapirebis mdgomareobaze, agreTve kontaqtis simkvriveze. 

sarelso wredebis mtyunebaTa saerTo raodenobaSi 
didi wili modis maizolirebeli pirapirebisa da isrebis 
izolacis mtyunebebze 

maizolirebeli pirapirebis mtyuneba, rogorc wesi, 
warmoiSveba maizolirebeli detalebis dazianebis dros, 
rodesac SenarCunebulia zesadebebis mTlianoba. 
maizolirebeli pirapirebis muSaobis vadasa da SekeTebis 
periodulobas gansazRvravs gverdiTi maizolirebeli 
Suasadebebi, radgan isini moZravi Semadgenlobisagan 
yvelaze Zlier dinamikur gavlenebs ganicdian. 
maizolirebeli pirapirebis izolaciis darRvevis mizezebia; 
relsebis waZvra, Spalebis uxarisxo amotenva, liTonis 
burbuSeliT pirapiris SerTva da a.S. 

arastabiluria sarelso wredis izolacis (balastis) 
winaRoba. igi damokidebulia: 

 - balastis saxesa da xarisxze, Spalebis tipsa da 
xarisxze;  

- xis Spalebis gaJRenTvis xerxsa da teqnologiaze, 
klimatur faqtorebze;  

- ubanze gadasazid tvirTebze;  
- ubanze moZraobis intensiurobaze. 
samagrebisa da relsebis yvela liTonur detals aqvs 

eleqtruli gamtaroba, xolo Spalebi da balasti, sadac 
arsebobs teni, SeiZleba ganvixiloT rogorc ionuri 
gamtarobis mqone Taviseburi eleqtrolitebi. temperaturisa 
da tenianobis zrdiT izrdeba eleqtroqimiuri procesebis 
intensiuroba, rac amcirebs izolaciis winaRobas. 
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eleqtroqimiuri procesebis aqtivaciaze did gavlenas 
axdenen marilebi, romelTa mcire raodenobebis arsebobac 
mkveTrad amcirebs izolaciis winaRobas. 

sarelso wredSi gaJonvis denis doneze gadamwyvet 
gavlenas axdens Spalebis tipebi da masala, agreTve 
samagrebis konstruqcia. Spalebis eleqtruli winaRobis 
saimedoobis asamaRleblad aucilebelia liandagis Senaxvis 
dros uzrunvelyoT Spaluri cxauridan tenis arineba. 

 eqspluataciis procesSi xis masalis eleqtruli 
daZvelebis xarisxis Sesamcireblad didi mniSvneloba aqvs 
xis Spalebis gaJRenTvas. SpalebSi sWvalebisaTvis 
(SurupebisaTvis) saWiro naxvretebs Tu maT gaJRenTvamde 
gavakeTebT, Spalebis eleqtruli winaRoba daaxloebiT 2-
jer izrdeba. 

Spalebis, saizolacio eleqtruli daZvelebis 
intensiuroba da mTlianad sarelso xazis izolaciis 
winaRoba mniSvnelovnadaa damokidebuli balastis 
Tvisebebze. sarelso wredebis balastisaTvis dadebiT 
Tvisebebs ZiriTadad gansazRvravs misi unari gaataros teni 
da ar Seicavdes marilebs, tute elementebis minarevebs. 

sarelso wredis gawyvetis saerTo raodenobaSi didi 
adgili ukavia sapirapiro SemaerTeblebis gawyvetas 
(kontaqtis darRvevas). amis mizezia arsebuli sapirapire 
(Stefseuli da miduRebuli) SemaerTeblis arasakmarisad 
moxerxebuli konstruqcia da misi dayenebis dros 
teqnologiis darRveva. 

eleqtroficirebul ebnebze sarelso wredis 
xanmokle yalbi dakavebuloba SeiZleba gamoiwvios sarelso 
xazis ganivma da grZivma asimetriam. 

ganivi asimetria, anu asimetria izolaciis mixedviT, 
warmoadgens erT-erTi wevis relsTan sakontaqto 
sayrdenebis an sxva liTonuri nagebobebis CamiwebaTa 
mierTebis Sedegs; es iwvevs am ralsSi meore relsTan 
SedarebiT wevis ufro didi denis gavlas. 

grZivi asimetria, anu anu asimetria sarelso xazis 
winaRobis mixedviT, umetes SemTxvevaSi warmoiSveba erT-erT 
sarelso ZafSi ramdenime sapirapire SemaerTeblis 
mTlianobis darRvevis an maTi ararsebobis gamo; igi zrdis  
am sarelso Zafis winaRobas da masSi meore relsTan 
SedarebiT ufro mcire deni gaedineba. 
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asimetriis es saxeebi cvladi denis eleqtruli wevis 

dros amaxinjebs uwyveti tipis avtomaturi salokomotivo 
signalizaciis impulsebs. 

 asimetriam Tu gamoiwvia sxvadasxva relsebSi 
gamavali wevis denebis mniSvnelobaTa Soris didi 
gansxvaveba, SeiZleba daziandes sarelso wredis aparaturac. 

 mudmivi denis eleqtruli wevis dros amaRlebuli 
asimetriisas orZafiani sarelso wredis saliandago relem 
SeiZleba CamouSvas (an ar miizidos) Ruza. amis gamomwvevi 
mizezia drosel-transformatoris winaRobis Semcireba 
mudmivi deniT misi Semagnitebis gamo. aseTi Semagniteba 
warmoiSveba drosel-transformatoris naxevargragnilebSi 
sxvadasxva sididis mudmivi denis gavlisas. 

sarelso wredis yvela mtyunebaTa Soris 
mniSvnelovani adgili ukavia sarelso xazis izolaciis  
winaRobis Semcirebas. 

yvelaze xSirad ziandeba isrebsa da maizolirebel 
pirapirebSi arsebuli izolacia. igi irRveva cxeli amindis 
dros torsuli izolaciis dazianebis, agreTve gverdiTi 
fibrebis daSlis, milisebri sayelurebis CaWyletis gamo. 
maizolirebeli pirapirebis eqspluataciis mravalwlianma 
gamocdilebam gvaCvena, rom maT, gansakuTrebiT intensiuri 
moZraobis pirobebSi, gaaCniaT muSaobis SezRuduli vada. 

ucxo sagnebidan sarelso wredebis xanmokle SerTva 
Cveulebriv dakavSirebulia liandagis montiorebis 
sawarmoo qmedebebTan. igi yvelaze  xSirad xdeba Semdeg 
SemTxvevebSi: 

— relsebis Secvlisas (SerTvis mizezia mosaxsneli 
an dasagebi relsi); 

— maizolirebeli pirapiris daSorebisas (garTvisas); 
xdeba am pirapiris SerTva; 

— isruli gadamyvanis Secvlisas; 
— moZravi defeqtoskopiuri urikas izolaciis 

uwesivrobisas; 
— maizolirebel pirapirze dabali siCqariT 

moderonis gadavlisas; 
— saliandago eleqtroagregatebis muSaobisas, 

romelTa sadenebis izolacia uwesivro mdgomareobaSia; 
— Spalebis Secvlisas; 
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— liandagis gadagebisas (SerTva xdeba 

instrumentiT). 
yvelaze mdgradad muSaobs liandagSi dagebuli 

weboWanWikovani pirapirebi. damzadebis teqnologiis dacvisa 
da sworad dayenebis SemTxvevaSi weboWanWikovani pirapirebi 
xuTi da meti wlis ganmavlobaSi inarCuneben izolaciis 
normatul mniSvnelobas. weboWanWikovani pirapirebis 
Semowmebisas saWiroa gaviTvaliswinoT, rom ar maT ar 
gaaCniaT WanWikebisagan maizolirebeli zesadebebi 
(zesadebebi da WanWikebi erTmaneTTanaa SeerTebuli). 

rkinabetonis Spalebian ubnebze sarelso wredebis 
eqspluataciam gviCvena, rom maTi izolacia ZiriTadad 
mcirdeba Spalebis uwesivro samagr armaturaSi sasignalo 
denis didi gaJonvebis arsebobis gamo. Tavis mxriv, Spalis 
samagr armaturaSi izolaciis Semcirebis (dakargvis) 
ZiriTadi mizezebia: 

— WanWikis CamWerTan Casatanebeli WanWikis 
saCerebeli sayeluris moSveba; 

— rezinis Suasadebis gacveTa; 
— Casatanebeli WanWikis maizolirebeli milisas 

gamofxvna; 
— WanWikebs Soris arsebuli sivrcis Sevseba 

balasturi mTvriT, WuWyiT, mazuTiT. 
sarelso wredebis saimedod muSaobis erT-erTi 

pirobaTagania kvebis gare wyaroebidan aRniSnuli wredebis 
dacvis moTxovnebis Sesruleba. 

 eleqtroficirebul sarkinigzo ubnebze 
xelisSemSleli da saxifaTo zemoqmedebis mTavari wyaroa 
wevis deni. 

 ubnebze, sadac moZraoben kvebis araizolirebuli 
wyaros mqone moZravi Semadgenlobebi, xelisSemSleli da 
saxifaTo zemoqmedebis wyaroebad SeiZleba iqcnen eleqtro 
gadacemis, ganaTebis qselis grZivi xazebi da samatareblo 
ganaTebis wredebi.   

wevis mudmivma denma sarelso wredebze gavlena 
SeiZleba moaxdinos sakontaqto qselis rogorc wesivruli 
muSaobis dros, agerTve am qselSi mokled SerTvis 
warmoSobisas (am dros gavlena mniSvnelovnad izrdeba). 

sarelso wredze wevis mudmivi denis gavlenis 
ZiriTadi mizezia maSi harmonikuli mdgenelebis arseboba, 
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romelTa sixSire da amplituda damokidebulia gamarTvis 
sqemasa da wevis qvesadgurebSi arsebuli filtrebis 
mdgomareobaze. 

 gamarTvis eqvsfaziani sqemis dros harmonikebis 

sixSireebi 300 hc-is jeradia (300, 600, 900, 1200 hc da a.S.). 
isini, rogorc wesi, sarelso wredis muSaobaze ver axdenen 
saxifaTo gavlenas, radgan, jer erTi, wevis qvesadgurebSi 
dayenebuli filtrebi mniSvnelovnad zRudaven maT 
amplitudebs da, meorec, eleqtroficirebul ubnebze 
arsebul sarelso wredebSi saliandago releebs gaaCniaT 50, 
25 an 75 hc sixSiris zoluri filtrebi.  

50 hc sixSiris sarelso wredze yvelaze saxifaTi 
gavlena SeiZleba moaxdinos mudmivi wevis denis im 
harmonikam, romelic sakontaqto wselSi Cndeba wevis 
qvesadgurSi arsebuli gamarTvis sqemis zogierTi 
dazianebis, kerZod arasrulfaziani gamarTvis dros. 

am harmonikis gansakuTrebiT saxifaTo gavlenis gamo 
qvesadgurebi aRWurvilia dacvisa da signalizaciis 
specialuri mowyobilobebiT. 

sarelso wredebze wevis denis harmonikuli 
mdgenelebis gavlena yvelawe metad maSin izrdeba, rodesac 
sarelso wredSi Cndeba grZivi an ganivi asimetria. 
simetriul reJimSi momuSave orZafiani sarelso wredi 
sakmaod saimedodaa daculi wevis denis nebismieri 
harmonikis gavlenisagan. 

simetriis darRvevis SemTxvevaSi drosel-
transformatoris naxevargragnilebSi  urTierTSemxvedrad 
gamavali wevis mudmivi denebis sidideebi SeiZleba 
mniSvnelovnad gansxvavdebodnen erTmaneTisagan, rac drosel 
transformatoris meoreul gragnilsa da, Sesabamisad, 
saliandago releze, gaaCens xelSemSlel 
eleqtromamoZravebel Zalas. 

asimetria SeiZleba gaxdes agreTve mudmivi wevis 
deniT drosel-transformatoris gularis Semagnitebis 
mizezi. es gazrdis mis induqtiur winaRobas da, Sesabamisad, 
Seamcirebs sarelso wredis gadacemis koeficients. amis 
Sedegad sarelso wredis normaluri reJimis dros 
Semcirdeba saliandago releze modebuli Zabva da SeiZleba 
warmoiSvas yalbi dakavebulobis informacia. aseTi situacia 
yvelaze xSirad warmoiSveba elmavlis an 
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eleqtromatareblsi daZvrisas; am dros asimetriul 
sarelso wredTan axlos wevis denis moqmedi mniSvneloba 
izrdeba, rac SeiZleba gaxdes elmavlis an 
eleqtromatareblis win arsebuli SuqniSnis daxurvis 
mizezi. 

zemoTaRniSnulidan gamomdinare avtomatikisa da 
telemeqanikis sarkinigzo sistemebis normalurad da 
usafrTxod muSaobisaTvis eqspluataciis periodSi saWiroa 
aRmoifxvras sarelso wredebis ganivi da grZivi asimetriebi. 

sarelso wredebis aparaturisaTvis gansakuTrebiT 
saxifaToa sakontaqto qselis mokled SerTvis reJimi. 

miuxedavad imisa, rom Zalian mcirea (0,1 – 0,5 wm-is tolia) 
mokled SerTvis denis gavlis dro, igi metad saSiSia, 

radgan am dros relsebze SeiZleba gaCndes 1000 voltamde 
sididis potenciali; igi daazianebs sarelso wredis damcav 
mowyobilobebs da, calkeul SemTxvevebSi, mwyobridan 
gamoiyvans sarelso wredis aparaturas. amitom sarelso 
wredebi saimedod unda iyvnen daculni sakontaqto qselis 
mokled SerTvis denisagan.  

sarelso wredebi aseve unda iyvnen daculni sxva 
gareSe denebis (eleqtrogadamcemi xazebis, ganaTebis qselis) 
zemoqmedebisagan. amis misaRwevad upirveles yovlisa ar 
unda davuSvaT sarelso wredebis asimetria da Tvalyuri 
vadevnoT Camiwebuli liTonuri konstruqciebisagan 
relsebis izolaciis xarisxs.  

eleqtroficirebul ubnebze Camiwebuli liTonuri 
konstruqciebisagan sarelso wredebis izolirebisaTvis  
kabelebis liTonuri javSnebi izolirebuli unda iyos  
relsTan SeerTebuli sareleo karadebis korpusebisa da 
SuqniSnebis anZebisagan. arasruli izolacis SemTxvevaSi  
liTonuri korpusebisa da kabelTa liTonuri javSnebis 
Sexebis adgilze warmoiSveba gardamavali winaRoba, rac  
didi raodenobis siTbos gamoyofas gamoiwvevs. es SeiZleba 

kabelis gamowvis mizezi gaxdes. denis 50 amperamde 
gazrdisas ara marto damcavi javSni gamoiwveba, aramed 
SeiZleba juTis safarveli da polieTilenis garsacmic 
dadnes.  

radgan quroebSi, karadebsa da SuqniSnebis WiqebSi 
kabelebis dacalkevebis teqnologia ver iZleva maTi 
saimedod izolacirebis srul garantias, amitom dacvis 
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saimedo saSualebaa quros, SuqniSnisa da releuri karadis 
xvrelSi moTavsebuli kabelebidan liTonis javSnis moxsna. 

dacvis kargi saSualebaa relsebTan sareleo 
karadebisa da SuqniSnebis mierTeba naperwkluri 
SualedebiT. am dros xdeba ara marto dazianebebisagan 
sarelso wredebis aparaturisa da kabelebis dacva, aramed 
gamoiricxeba eleqtrokoroziis zemoqmedebebisagan 
rkinabetonis fundamentebis daSlac; am dros unda 
gvaxsovdes, rom relsTan naperwkluri SualediT mierTebul 
sareleo karadas, usafrTxoebis teqnikis pirobebis 
moTxovnis mixedviT, Tavad unda gaaCndes damcavi Camiweba. 

sarelso wredebis eqspluataciis procesis sworad 
organizeba aucilebelia rogorc maTi, aseve mTlianad 
sarkinigzo avtomatikisa da telemeqanikis sistemebis, 
saimedod da usafrTxod funqcionirebisaTvis. 

 

 
3.4. sarelso wredebis sapirapire SemaerTeblebis 

gamarTulobis kontroli 

sapirapire SemaerTeblebi warmoadgenen sarelso 
xazis mniSvnelovan elementebs. sarelso wredis 
dazianebebis didi wili swored sapirapire SemaerTeblis 
gawyvetaze (kontaqtis darRvevaze) modis. am movlenis 
ZiriTadi mizezia arsebuli sapirapire (Stefseluri da 
miduRebuli) pirapirebis arasrulyofili (mouxerxebeli) 
konstruqcia da maTi dayenebis saWiro teqnologiis 
darRveva. 

konstruqciul mouxerxeblobis gamo dabalia 
sapirapire SemaerTeblebis damzadebis dabali xarisxi. 

sapirapire SemaerTeblebis muSaobis saimedoobis 
asamaRleblad SeiZleba movaxdinoT maTi dublireba, magram 
am dros TiTqmi 4-jer izrdeba saSualo danaxarji. 

sapirapire SemaerTebelbis konstruqciis 
gaumjobesebis procesSi damzadebuli iqna maTi srulyofili 
mravali saxesxvaoba, romlebSic metnaklebad 
gaumjobesebuli aris zemoTaRniSnuli konstruqcia. 

mudmivi denisadmi relsebis winaRoba ZiriTadad 
Sedgeba pirapirebis winaRobebisagan (radgan Tavad relsis 
winaRoba umniSvneloa), romelic Tavis mxriv ganisazRvreba 
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sapirapire SemaerTeblebis gardamavali winaRobisa da 
zesadebebis gardamavali winaRobiT. 

pirapirebis winaRobaTa normatuli mniSvnelobebi 
gamoisaxeba metrebSi gamosaxuli eqvivalenturi sigrZis 
uwyveti relsis sigrZiT. magaliTad, spilenZis miduRebuli 
sapirapire SemaerTeblis arsebobisas pirapiris winaRoba 

eqvivalenturia 9 metri sigrZis uwyveti relsis winaRobisa, 

amitom amboben, rom misi winaRoba 9 metris toli 
eqvivalenturi sigrZis tolia; foladis miduRebuli 

sapirapire SemaerTebliani pirapiris winaRoba 36 metris 
tol eqvivalentur sigrZes, xolo foladis Stefseluri 
sapirapire SemaerTebliani pirapiris winaRoba 123 metris 
tol eqvivalentur sigrZes udris. 

pirapirebis winaRobebis omebSi gamosasaxad unda 
visargebloT Semdegi monacemebiT: 1 metri sigrZis P50 
relsis winaRobaa 3,33·10-5 omi, xolo P75 relsis winaRobaa - 

2,54·10-5 omi. 
zemoT moyvanili mniSvnelobis Sesabamisad relsebis 

12,5 metriani rgolebis dros mudmivi denisadmi relsebis 
normatuli winaRoba relsis tipze damokidebulebiT 

icvleba 0,6-dan 0,3 omi/km-mde. 
sarelso wredebis normaluri muSaobis 

uzrunvelsayofad saWiroa kviraSi erTxel mainc SevamowmoT 
SemaerTeblebisa da zRudarebis mTlianoba. 

sxvadasxva tipis sapirapire SemaerTeblebis arsebobis 

dros pirapirebis winaRoba umeteswilad icvleba 1-dan 20 
metramde sididis eqvivalenturi sigrZiT; sapirapire 
SemaerTeblebis ararsebobisas aRniSnuli eqvivalenturi 

sigrZe icvleba 2-dan 200 metramde. 
sapirapire SemaerTeblebis winaRobis sazomis 

principuli sqema nax. 3.2-zea naCvenebi. 
 pirapirTan sazomis mierTebisas aucilebelia 

yuradReba mivaqcioT imas, rom sarelso zesadebebi da 
sapirapire SemaerTebelbi mTlianad moTavsebuli iyos K1 da 
O momWerebs Soris (nax.3.2,b). amasTanave saWiroa 
uzrunvelvyoT kargi kontaqti  momWerebsa da sarelso Zafs 
Soris. galvanometri G muSaobs sarelso ZafSi gamavali 
wevis mudmivi deniT (cvladi denis wevis dros saWiroa K1 
da O momWerebs Soris CavrToT specialuri kvebis mSrali 
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elementi, romlis mokled SerTvis deni iqneba 30 a, an 
gadasatani akumulatori). 

xelsawyos sqema agebulia arasruli gammarTveli 
bogiris   sqemis  principiT.   xelsawyos  sarelso   ZafTan 

nax. 
3.2. pirapirsazomis principuli (a) da pirapirTan misi 

            mierTebis (b) sqemebi 
 
 

mierTebis Semdeg SA gadamrTveli iseT mdebareobaSi unda 
davayenoT, rom bogiri gawonaswordes, e.i. G galvanometrma 
gviCvenos nulovani Cveneba. am dros urTierTmopirdapire 
mxrebis winaRobaTa namravli erTmaneTis toli iqneba. K1 
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wertilidan SA gadamrTvelis mierTebis wertilamde 
arsebuli jamuri winaRoba aRvniSnoT R1-iT, xolo SA 
gadamrTvelisa da K2 wertils Soris arsebuli winaRoba R2-
iT. samarTliani iqneba toloba 
 

R1m relsis·R1=Rpirapiris·R2  (3.1) 
saidanac 
 

Rpirpiris=R1m relsis·(R1/R2)  (3.2) 
 

Tanafardoba R1/R2 gviCvenebs Tu ramdenjer aRemateba 
pirapiris winaRoba 1m sigrZis relsis mTeli monakveTis 
winaRobas. am Tanafardobis sidide datanilia xelsawyos 
skalaze. nax. 3..2-ze naCveneb pirapirsazomis SeuZlia gazomos 
iseTi pirapiris winaRoba, romlis mniSvneloba ar aRemateba 
9 metris tol eqvivalentur sigrZes, e.i. gankuTvnilia 
mxolod spilenZis SemaerTeblebisaTvis. rezistorebis 
winaRobebs Tu gavzrdiT (maTi mniSvnelobebi naCvenebia 
frCxilebSi), SeiZleba xelsawyos gazomvis sazRvari 

gavzardoT 200 metris tol eqvivalentur sigrZemde, rac 
nebismieri tipis sapirapire SemaerTeblebis winaRobebis 
gazomvis saSualebas mogvcems 

im SemTxvevebSi, rodesac saWiro ar aris pirapiris 
winaRobis gazomva da sakmarisia davadginoT, aWarbebs Tu 
ara igi normatul mniSvnelobas, SeiZleba gamoviyenoT 
voltmetr-ampermetris meTodi (nax. 3.3) 

aRniSnul sqemaze Rp aris gasazomi pirapiris 

faqtiuri winaRoba, xolo Ret – etalonuri winaRoba, 
romelic unda hqondes pirapirs. maTze modebuli Zabvebi 

Sesabamisad aRvniSnoT rogorc Up da Uet; Tu Rp=Ret, maSin 

Up=Uet;  

galvanometr G-s saSualebiT jer gavzomoT Up-s, 

xolo Semdeg Uet-s mniSvnelobebi; am dros Tu 
galvanometris isari erTnairad gadaixara, maSin pirapiris 

winaRoba normaluria. Tu Rp≠Ret, maSin Up≠Uet da amitom:  

                                           Rp=Ret·(Up/Uet)        (3.3) 
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sadac Up/Uet gviCvenebs Tu ramdenjeraa gadaxrili 
pirapiris winaRobis faqtiuri mniSvneloba misi normaluri 
(etalonuri) mniSvnelobidan. aRniSnuli xelsawyos 
meSveobiT mniSvnelovnad Cqardeba winaRobebis 
mniSvnelobaTa mixedviT pirapirebis dawunebis procesi da 
saWiro ar aris yoveli gazomvis dros movaxdinoT 
gammarTveli bogiris balansireba. 

 

 
nax. 3.3. pirapiris winaRobis gazomva volt-amperuli meTodiT  

 
sapirapire da isruli SemaerTeblebis eleqtruli 

mTlianobis Semowmeba gansakuTrebiT mniSvnelovania 
izolirebuli isruli ubnebis paraleluri ganStoebebis 
teqnikuri momsaxurebis dros, radgan normaluri reJimis 
dros maTSi ar gadis sasignalo denebi; amitom sarelso  
wredis gawyvetisas Sunturi reJimis dros miviRebT misi 
siTavisuflis yalb informacias, rac sarelso 
wredebisaTvis saxifaTo mtyunebaa.   

Tu ar gvaqvs zemoTaRniSnuli sarelso sazomi 
xelsawyo, normalurad udeno dublirebuli 
SemaerTeblebisa da sapirapire SemaerTeblebis wesivruloba 
SeiZleba SevamowmoT densazomi (Ц-91 tipis) marwuxiT. 
amisaTvis ganStoebis boloSi unda movaxdinoT normatuli 
Suntis zeddeba da davafiqsiroT gadis Tu ara TiToeul 
SemaerTebelSi deni. aRniSnuli densazomi marwuxis 
arqonisas, paraleluri ganStoebis zemoTaRniSnuli 
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daSuntvis Semdeg SeiZleba gavzomoT saliandago releze 
narCeni Zabva. sapirapire SemaerTeblebis eleqtruli 
mTlianobis dros am Zabvis mniSvneloba unda iyos: 

— impulsuri reles dros – mizidvis Zabvis 65%-ze 
araumetesi; 

— orelementiani ДСШ-tipis reles dros – 
CamoSvebis Zabvis 85%-ze araumetesi; 

— danarCeni releebis dros – CamoSvebis Zabvis 60%-
ze araumetesi. 

am dros TiToeuli konkretuli sarelso wredisaTvis 
gamoangariSebuli unda iyos am Zabvis dasaSvebi 
mniSvnelobebi. 

 
 
3.5. sarelso wredebSi polarobis (fazebis) 

monacvleobis Semowmeba 

 matarebelTa usafrTxo moZraobis uzrunvelsayofad, 
daculi unda iyos mezobeli sarelso wredebis relsebSi 
gamavali saliandago denebis polarobis (fazebis) 
monacvleoba. 

 aRniSnuli monacvleobis uzrunvelyofis 
aucilebloba ganapiroba im garemoebam, rom maizolirebeli 
pirapirebis garRvevis dros mezobel sarelso wredebSi 
sasignalo denebis polarobis (fazebis) urTierTdamTxvevis 
mizezis gamo adgili hqonda moZravi Semadgenlobis qveS 
isrebis gadayvanisa da dakavebul liandagze matareblis 
miRebis SemTxvevebs. aRmoCnda, rom amis Tavidan avicilebT, 
Tu mezobeli sarelso wredebis saliandago releebis 
kvebisaTvis gamoviyenebT: 

- mudmivi denis sarelso wredebis SemTxvevaSi -  
gansxvavebuli polarobis mqone  sasignalo denebs; 

- cvladi denis sarelso wredebis SemTxvevaSi – 
gansxvavebuli fazebis mqone sasignalo denebs. 

  zemoT aRniSnuli moTxovnis dacvis SemTxvevaSi  
gamoiricxeba pirapirebis garRvevisas mezobeli sarelso 
wredidan Semosuli sasignalo deniT saliandago reles 
amoqmedebas.    

polarobis (fazebis) monacvleoba regularulad unda 
SevamowmoT teqnologiuri daTvalierebis grafikis mixedviT. 
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garda amisa, aseTi Semowmeba unda CavataroT sarelso 
wredis mkvebav boloze aparaturis yoveli Secvlis, an 
sakabelo ZarRvebis, droseluri da butleguri zRudarebis 
ganrTvasTan dakavSirebuli samuSaoebis damTavrebis 
Semdegac. 

mudmivi denis impulsuri an uwyveti kvebis sarelso 
wredebis gamoyenebis SemTxvevaSi mezobel wredebSi 
sasignalo denebis polarobis monacvleoba ganisazRvreba 
voltmetriT. voltmetri jer unda CavrToT maizolirebeli 
pirapiridan erT-erT mxareze, xolo Semdeg SevcvaloT misi 
boloebi da igi mivaerToT pirapiridan meore mxareze. orive 
SemTxvevaSi voltmetris isari Tu erTidaigive mxareze 
gadaixara, maSin polarobis monacvleoba sworia. 

davuSvaT, rom maizolirebeli pirapirebiT 
erTmaneTisagan gancalkevebulia drosel-transformatoris 
mqone orZafiani sarelso wredebi. nax. 3.4-ze naCvenebia 
mocemul SemTxvevaSi polarobis monacvleobis Semowmebis 
sqema. 

 

 
nax. 3.4 drosel-transformatorebiani ori sarelso 

wredis Sepirapirebis dros polarobis monac- 
vleobis sisworis Semowmebis sqema 

 
polarobis monacvleobis Sesamowmeblad pirvelad V1 

voltmetriT gavzomoT A da D wertilebSi Soris modebuli 
U1 Zabva, romlisTvisac samarTliania toloba: 

 

            U1=(U1+U2)/2           (3.4) 
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Semdeg gavzomoT A da B wertilebs (V2 voltmetriT), 

an C da D wertilebs (V3 voltmetriT) Soris modebuli U2 
Zabva, romlisTvisac samarTliania toloba: 

 

      U2=(U1-U2)/2           (3.5) 
 
Sesamowmebel mezobel sarelso wredebSi daculi 

iqneba sasignalo denebis fazaTa monacvleoba, Tu 
Sesrulebuli iqneba piroba: 

 

        U1>U2 .                          (3.6) 
 
dabrkolebebis zemoqmedebaTa gamo miTiTebuli 

gazomvebiT Tu ver SevZlebT davrwmundeT sruldeba Tu ara 
(3.6) utoloba, maSin saWiroa davamokloT erT-erTi 
maizolirebeli pirapiri da gavaanalizoT saliandago 
releebis reaqcia am damoklebaze: 

 - pirapirebiT Tu gancalkevebulia mezobeli 
sarelso wredebis mkvebavi da releuri boloebi, polarobis 
sworad monacvleobis SemTxvevaSi maizolirebel pirapirTan 
mierTebulma saliandago relem unda dauSvas seqtori;  

- maizolirebeli pirapirebis orive mxareze Tu 
ganTavsebulia mezobeli sarelso wredebis releuri 
boloebi, maSin seqtorebi unda dauSvas orive boloze 
arsebulma saliandago relem. 

- erTmaneTis mezoblad mkvebavi boloebis ganTavsebis 
SemTxvevaSi seqtori unda dauSvas erT-erTma saliandago 
relem mainc. 

drosel-transformatorebis armqone momijnave 
sarelso wredebis SemTxvevaSi fazebis sworad 
monacvleobis Semowmeba xdeba nax. 3.5-ze naCvenebi sqemiT 
Semdegnairad; V1, V2, V3, V4 voltmetrebiT Sesabamisad 
gavzomoT U1, U2, U3, U4 Zabvebi. polarobis monacvleoba 
sworia, Tu sruldeba piroba: 

 

     max(U1;U2) < min(U3;U4)            (3.7) 
 
Tu ver davrwmundebiT sruldeba Tu ara (3.7) piroba, 

maSin saWiroa davamokloT maizolirebeli pirapirebi da 
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saliandago releebis reaqcia gavaanalizoT ise, rogorc 
zemoT gvqonda aRniSnuli. 

 

 
nax. 3.5 drosel-transformatorebis armqone ori 
sarelso wredis dros polarobis monacvle- 

bis sisworobis Semowmebis sqema 
 

orZafiani da erTZafiani sarelso wredebis 
Sepirapirebis dros polarobis monacvleobis sisworis 
Sesamowmeblad saWiroa gamovrToT orZafiani sarelso 
wredis mkvebavi transformatoris meoreul gragnilze 
modebuli Zabva da davamokloT maizolirebeli pirapirebi. 
orZafiani sarelso wredis saliandago relem Tu dauSva 
Ruza, polarobis monacvleoba sworia, winaaRmdeg 
SemTxvevaSi ki ara. 

 

 
nax. 3.6. polareobis monacvleobis sisworobis Semowmeba 

erTZafiani sarelso wredebis Sepirapirebis dros 
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erTZafiani sarelso wredebis Sepirapirebisas (ix. nax. 

3.6) saWiroa sruldebodes pirobebi: 
 

                 U3 < U1 ,     U3 < U2 .                     (3.8) 
 
  ricxviT koduri avtoblokirebis 25 da 50 hc 

sixSiris sarelso wredebis SemTxvevaSi saWiro ar aris 
SevamowmoT momijnave sarelso wredebSi polarobis 
monacvleobis siswore; amas ganapirobebs is garemoeba, rom 
mezobeli sarelso wredis sasignalo denis zemoqmedebiT 
yalbi amoqmedebisagan saliandago reles icavs 
deSifratoruli ujredi. daculoba mowmdeba sarelso 
wredis dakavebulobisa da maizolirebeli pirapirebis 
SerTvis dros. am dros ar unda amoqmeddnen yviTeli da 
mwvane signalis sasignalo releebi. 

 

          
3.6. sarelso wredebis Sunturi mgrZnobiar- 

obisa da izolaciis winaRobis Semowmeba 

sarelso wredis Sunturi mgrZnobiarobis normatul 
farglebSi SenarCuneba matarebelT usafrTxod moZraobis 
uzrunvelyofis erT-erTi mTavari pirobaa. 

 sarelso wredis Sunturi mgrZnobeloba unda 
Semowmdes rogorc teqnologiuri momsaxurebis grafikis 
mixedviT, aseve amindis yoveli mkveTri cvlilebis Semdeg. 
amisaTvis saWiroa  

- ganuStoebeli orZafiani sarelso wredis rogorc 

mkvebav, aseve releur boloze movaxdinoT normatuli 0,6 
omis toli winaRobis zeddeba;.  

- ganStoebuli sarelso wredis paralelur 
ganStoebebSi saliandago releebis arsebobis dros Sutnuri 
efeqti sakmarisia SevamowmoT daSuntvadi ganStoebis 
makontrolebeli saliandago reles mixedviT; 

- erTZafian sarelso wredebSi Sunturi 
mgrZnobiarobis Semowmebisas Suntis dadeba unda movaxdinoT 
sarelso wredis mTel sigrZeze yoveli 100 metris 
intervalebiT; 

 sarelso wredis Sunturi mgrZnobiaroba normis 
farglebSia, Tu: 
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— neitraluri tipis saliandago rele mTlianad 

dauSvebs Ruzas; 
— daeSveba orelementiani reles seqtori da 

ganirTveba misi frontaluri kontaqtebi; 
— denis impulsebis dros impulsuri saliandago 

reles Ruza nawilobriv daiZvreba adgilidan, magram ver 
SeZleba zurguli kontaqtebis ganrTvas. 

Sunturi mgrZnobniaroba damokidebulia relsis Tavis 
zedapiris sisufTaveze. relsebis Tavis zedapiri Tu 
dafarulia JangiT, sabuqse sapoxiT, TovliT, siliT an 
widiT, maSin mkveTrad izrdeba winaRoba relssa da 
wyvilTvalis gorvis zedapirs Soris. aman SeiZleba 
gamoiwvios Suntis dakargva. Zlieri (-25-dan -35oC-mde) 
yinvebis dros SeiZleba relsebze warmoiqmnas Txeli 
maizolirebeli afski, rac xdeba Suntis dakargvis mizezi. 

zemoTaRniSnuli naklovanebebi saWiroa aRmoifxvras; 
kerZod relsebis zedapiris daWuWyianebisagan gasawmendad 
masze ramdenjerme unda gavataroT lokomotivi. 

sarelso xazis izolaciis Semcireba Zalian xSirad 
iwvevs sarelso wredis mtyunebebs. izolacia yvelaze 
xSirad ziandeba isrebze da maizolirebel pirapirebSi. 

maizolirebeli pirapirebis winaRobis kontrolTan 
dakavSirebuli problemebi Cvens mier sakmaod detalurad 
iyo ganxiluli wina paragarafSi. axla ganvixiloT sarelso 
xazis balastis winaRobis kontrolis problemebi. 

sarelso wredis xelsawyoebis gamorTvis gareSe 
sarelso xazis izolaciis (balastis) winaRobis gasazomad 
gamoiyeneba ИСБ-1 tipis xelsawyo. misi muSaobis principi 

efuZneba grZeli xazis Sesasvleli ZSes winaRobis gazomvas, 

romelic talRuri Zt winaRobis tolia. xelsawyo muSaobs 

5 khc sixSireze da gamodgeba maSin, rodesac izolaciis 

winaRoba icvleba 0,2-dan 1,0 omi·km farglebSi. 
 misaRebi sizustis uzrunvelsayofad sarelso xazis 

wertilebTan am xelsawyos mierTebis wertilsa da sarelso 

wredis aparaturas Soris manZili 200-400 metrze naklebi ar 
unda iyos, radgan am dros sruldeba piroba: 

 

  ZSes ≈ Zt/2         (3.9) 
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izolaciis winaRobis gazomva xdeba sarelso xazis 

SezRuduli ubnisaTvis. Tu gvinda sarelso wredis mTel 
sigrZeze ganvsazRvroT izolaciis saSualo kuTri winaRoba, 
maSin gazomva unda movaxdinoT ramdenjerme (vTqvaT n-jer), 

yovel 250-300 metris intervalebiT. am dros mTeli 
sarelso wredis izolaciis kuTri winaRoba 
zemoTaRniSnuli gazomvenis Sedegad miRebuli monacemebiT 
gamoiangariSeba formuliT: 

 
 
      riz.saS.=                                   (3.10)    
 
  

sadac riz.1, riz.2, .... ,riz.n aris 1, 2, .... n wertilebSi 
gazomvebis dros miRebuli izolaciis winaRobebis 
mniSvnelobebi. 

izolaciis kuTri winaRoba miaxloebiT SeiZleba 

ganvsazRvroT 25 da 50 hc sixSireebze l sigrZis mqone da 
boloSi gaTiSuli sarelso xazis Sesasvleli winaRobis 

|ZSes.| modulis gazomviT, rogorc es naCvenebia nax. 3.7-ze. 
mocemuli sqemis gamoyenebisas izolaciis kuTri 

winaRoba ganisazRvreba gamosaxulebiT: 
 

  riz = |ZSes·l| ,                    (3.11)           
sadac ZSes=USes/ISes. 

izolaciis kuTri winaRoba Tu 1,0 omi/km-ze metia, 

maSin 25 da 50 hc sixSiris sasignalo denisaTvis gazomvis 

cdomileba ar aWarbebs 10%-s, amasTanave, cdomiloba miT 
ufro naklebia, rac ufri metia izolaciis faqtiuri 
winaRoba. 

 
 

n 
 

1/riz.1+1/riz.2+·····+1/riz.n 
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nax. 3.7. uqmi svlis meTodiT izolaciis kuTri 
riz. winaRobis gazomvis sqema 

 

 
3.7. sarelso wredebis daregulirebis 

safuZvlebi 

eqspluataciis procesSi sarelso wredebma unda 
daakmayofilos muSaobis ZiriTadi reJimebis moTxovnebi, rac 
miiRweva maTi daregulirebiT. 

sarelso wredis regulirebis dros TiToeuli 
sqemisaTvis Sedgenili saregulacio cxrilis moTxovnis 
Sesabamisad unda davayenoT: 

  - sarelso wredebis boloebze arsebuli 
SemzRudveli winaRobebis mniSvnelobebi; 

-  maTanxmebeli transformatorebisa da drosel-
transformatorebis transformaciis koeficientebi. 

-  kvebis wyaros Zabvis sidide.  
kvebis wyaros Zabvis sidide iseTi unda iyos, rom 

farTo zRvrebSi balastis (izolaciis) winaRobis 
cvlilebisas Tavisufali sarelso wredis saliandago 
relem saimedod miizidos Ruza (seqtori), xolo sarelso 
wredi daSuntvis an relsis gatexvis (amoRebis) dros 
saliandago relem saimedod unda dauSvas (impulsur 
wredebSi – ar miizidos) Ruza (seqtori). 
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 balastis minimaluri winaRoba Tu ar gadaaWarbebs 

normatul mniSvnelobas, daregulirebuli sarelso wredi 
ar moiTxovs xelaxla gadaregulirebas. samwuxarod, 
realur pirobebSi balastis winaRoba SeiZleba aRmoCndes 
normalur sidideze naklebi, rac aseT sarelso wredebSi 
moiTxovs sezonur daregulirebas. 

sarelso wredebis mtyunebaTa funqciebis analizi 
saSualebas gvaZlevs gamovyoT wredebis umtyuno muSaobis 
uzrunvelyofis ori xerxi:  

1) sarelso wredebis sigrZeTa optimizacia (mocemul 
SemTxvevaSi, Semcireba); 

2) sarelso wredebis normaluri reJimis 
daregulireba balastis izolaciis winaRobis 
diferencialuri sidideebis gaTvaliswinebiT; kerZod, kvebis 
Zabvas unda mivceT balastis izolaciis winaRobis zRvruli 
(diferencirebuli) sididis Sesabamisi mniSvneloba. am dros 
daculi unda iyos Sunturi da sakontrolo reJimebis 
pirobebi, magram Tu balastis winaRobis faqtiuri 
mniSvneloba dasaSveb zRvrul mniSvnelobaze (1 omi·km-ze) 
naklebi aRmoCndeba, maSin ver xerxdeba erTdroulad iyos 
daculi aRniSnuli orive reJimis pirobebi (erT-erTi reJimis 
pirobebi dairRveva). ganxiluli xerxis arss warmoadgens is, 
rom yvela sarelso wredisaTvis miRebulia Sunturi 
grZnobierebisa da sarelso Zafis gawyvetis grZnobierebis 
erTnairi sidideebi.  

saimedoobis amaRlebis ganxiluli xerxebis 
gamoyeneba teqnikur-ekonomikuri da organizaciuli 
mizezebis gamo Zneli da, garda amisa, gaumarTlebelia, 
radgan: 

- jer-erTi, sarelso wredebis sigrZeTa Semcireba 
gaarTulebs sqemebs da zrdis mowyobilobis Rirebulebas, 
Seamcirebs avtomatikis sistemebis (kodirebad wredebSi – 
translaciis mowyobilobis)  saimedoobas, gaauaresebs 
avtomaturi salokomotivo signalizaciis muSaobas; 

- meorec, sarelso wredis arsebuli aparaturis dros 
wredebis sigrZeTa mixedviT balastis winaRobis 
diferencirebuli normebis SemoReba problemas mxolod 
nawilobriv gadawyvets, radgan balastis winaRobis 
faqtiuri mniSvneloba obieqturi pirobebis gamo Tu 
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dasaSveb zRvrul mniSvnelobaze naklebi aRmoCndeba, 
sarelso wredebSi mtyunebebi mainc warmoiSveba.  

aRniSnulis gamo mizanSewonilia balastis winaRobis 
1 omi·km-s toli sidide miRebuli iqnas relsebisa da 
liandagis zednaSenis elementebis izolaciis winaRobis 
normatul sidided.  

amasTanave, balastis zRvruli winaRobis 
(transformatoris zRvruli Zabvis) mixedviT wredis 
daregulireba SeiZleba gamarTlebuli iyos mxolod  
balastis Semcirebuli winaRobiani calkeuli sarelso 
wredebisaTvis. balastis normatul winaRobian sarelso 
wredebSi aseTma daregulirebam SeiZleba moiTxovos 
energiis gadametebuli xarjva da makomutirebeli aparatura 
Caayenos mZime pirobebSi. 

sarelso wredebis eqspluataciis praqtikidan 
cnobilia, rom balastis winaRobis Semcirebis dros 
wredebis normaluri reJimis daregulireba SeiZleba 
ganxorcieldes kvebis wyaros Zabvis momatebiTa da wredis 
boloebSi arsebuli SemzRudveli rezistorebis winaRobebis 
SemcirebiT. am dros xSirad ar gaiTvaliswineba is, rom 
Zabvis amaRleba dasaSvebia mxolod garkveul sididemde 
manam, sanam ar warmoiSveba sarelso wredis romelime 
reJimis darRvevis saSoSroeba. gaangariSebebis Tanaxmad, 
erTZafian sarelso wredebSi Zabvis amaRleba SeizRudeba, 
rogorc wesi, mkvebavi transformatoris nominaluri Zabvis 
an mokled SerTvis simZlavris mixedviT, xolo drosel-
transformatorebian orZafian sarelso wredebSi – Sunturi, 
zogjer ki – sakontrolo reJimis mixedviT. 

balastis winaRobis SemcirebiTa da sarelso wredis 
sigrZis gazrdiT misi saregulirebeli resursi mcirdeba. 
grZel sarelso wredebSi, sadac aseTi resursebi isedac 
SezRudulia, normaluri reJimis daregulirebis dros 
amcireben SemzRudveli rezistorebis winaRobebs. es 
amcirebs wredis boloebidan Sesasvlel winaRobebs da 
izolaciis winaRobis gazrdis dros auaresebs Suntur 
reJims. 

miuxedavad amisa, saWiroa mxedvelobaSi gvqondes, rom 
sinamdvileSi aseT sarelso wredebSi xelsayrel 
meteorologiuri pirobebSi (mSral amindSi) daWuWyianebuli 

balastis kuTri winaRoba 0,5 – 0,8 omi·km-ze metad ar 
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izrdeba. am pirobebSi sarelso wreds Sunturi 
mgrZnobiarobis mimarT gaaCnia garkveuli maragi. 

daregulirebis gamo wredis boloebSi aparaturis 
normatuli parametrebis cvlilebis dros SeiZleba napovni 
iqnes balastis kritikuli kuTri winaRoba, romlis drosac 
orZafian sarelso wredebSi ver aris uzrunvelyofili 
sakontrolo reJimis parametrebi. am kritikuli kuTri 
winaRobis mixedviT SeiZleba ganisazRvros mkvebavi 
transformatoris dasaSvebi mniSvneloba. magaliTad, 75 hc 
sixSiris sarelso wredis (romelSic saliandgo reled 
gamoiyeneba НРВ1-110 tipis rele) gadatvirTvis KzRv=1,2,  
koeficients Seesabameba balastis “Sunturi” winaRoba      

1,5 omi·km. sxva sityvebiT rom vTqvaT, kuTri winaRobis zrda 

Sunturi reJimis mixedviT dasaSvebia 0,18 omi·km-dan 1,5 
omi·km-mde. 

kvebis wyaros Zabvis Semcirebis momentis gansazRvris 
damxmare kriteriumad SeiZleba gamoyenebuli iqnes agreTve 
saliandago reles Zabva. igi warmoadgens mkvebavi 
transformatorze modebuli Zabvisa da balastis “Sunturi” 
winaRobis funqcias. 

zemoT aRniSnulidan SeiZleba davaskvnaT, rom 
sarelso wredebis sworad daregulirebisaTvis 
saregulirebel cxrilebSi aucilebelia SevitanoT kvebis 
wyaros zRvrulad dasaSvebi Zabvebi. es Zabvebi 
gamoangariSebuli unda iyos Sunturi reJimis mixedviT imis 
gaTvaliswinebiT, rom balastis winaRoba aris maqsimaluri 

(rbal.= ∞) da minimaluria wredis boloebSi arsebuli 
SemzRudveli rezistorebis winaRobebi. garda amisa, unda 
moxdes ZabvaTa miRebuli mniSvnelobebis koreqtireba 
sakontrolo da Sunturi reJimebis moTxovnaTa 
gaTvaliswinebiT. 

sworad daregulirebul sarelso wredSi kvebis 
wyaros Zabvis mniSvnelobam ar unda gadaaWarbos Zabvis 
zRvrulad dasaSveb mniSvnelobas. kvebis wyaros Zabvis 
faqtiuri mniSvneloba Tu ufro maRalia, vidre Zabvis 
zRvrulad dasaSvebi mniSvneloba (zogjer es aucilebelia 
sarelso wredis funqcionirebisaTvis), maSin momsaxure 
personalma ganuwyvetliv unda akontrolos balastis 
winaRobis cvlileba da am winaRobis mkveTrad gazrdisas 
Seamciros kvebis wyaros Zabvis mniSvneloba. 
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gansakuTrebiT xazi unda gavusvaT imas, rom sarelso 

wredis daregulirebisas dauSvebelia sarelso wredis 
boloebSi arsebuli SemzRudveli rezistorebis winaRobebis 
mniSvnelobebi dasaSvebze metad SevamciroT, agreTve 
releur boloze SevcvaloT transformatoris 
transformaciis koeficienti. 

zemoTaRniSnulis Tanaxmad  sarelso wredis 
daregulirebis arsia Semdegi: sarelso wredis sqemisa da 
saregulirebeli cxrilis Sesabamisad mkvebav boloze 
davayenoT saWiro Zabva ise, rom nominaluri sididis iyos 
wredis orive boloSi arsebuli SemzRudveli rezistorebis 
winaRobebi, agreTve maTanxmebeli transformatorebisa da 
drosel-transformatorebis transformaciis koeficientebi. 
daregulirebis procesis dros gaTvaliswinebuli unda iqnas 
sarelso wredis eleqtruli parametrebi, sigrZe, kvebis 
wyaros Zabvis faqtiuri mniSvneloba da balastis 
mdgomareoba, 

sagadasarbeno sarelso wredebisaTvis 
saregulirebeli cxrilebi Seesabameba kvebis wyaros 
nominalur Zabvas. 

ИР1-0,3  da  НМШ -0,3 releebis mqone mudmivi denis 
impulsuri sarelso wredebi unda daregulirdnen 
saregulirebeli T1 cxrilis mixedviT  (ix. cxrili 3.2) 
batareiis 2,2 volti Zabvis dros. 

drosel-transformatorebiani 50 hc sixSiris cvladi 
denis koduri sarelso wredebi ( ИРВ-110  da   ИМВШ-110 
tipis saliandago releebis gamoyenebisas) unda 
daregulirdnen saregulirebeli T2 cxrilis mixedviT 
(ixileT cxrili 3.3). 

25 sixSiris cvladi denis koduri sarelso wredebi 
unda daregulirdnen saregulirebeli T2 cxrilis mixedviT 
(ixileT cxrili 3.4.). 

nebismieri saxis sarelso wredebSi saliandago 
releze modebuli Zabva sarelso xazis balastis 
mdgomareobaze damokidebulebiT miT ufro metad iryeva, rac 
metia misi sigrZe. 

mudmivi denis impulsur sarelso wredebSi releze 
modebuli Zabva eqspluataciis nebismieri pirobis dros 

unda iyos 0,084 voltze aranaklebi da 0,32 voltze 
araumetesi. amgvarad, impulsuri sarelso wredSi balastis 
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mdgomareobaze damokidebulebiT  saliandago releze 
modebuli Zabvis maqsimaluri mniSvneloba SeiZleba 3,8-jer 
aRematebodes mis  minimalur  mniSvnelobas.  saregulirebel 
cxrilSi garda kvebis batareasa da releze modebuli 
Zabvebisa naCvenebia mkvebav da releur boloebSi arsebuli 
SemzRudveli rezistorebis winaRobebis mniSvnelobebi. 

 
cxrili 3.2. saregulirebeli T1 cxrili 

 
 winaRoba, omi Zabva releze, v 

balastis dros 
sarelso 
wredis 
sigrZe, m 

batare- 
is Zab- 
 va, v mkvebavi rele- 

uri 
sveli Cayin- 

uli 
  500-mde      2,1      1,60    0,16 
500-1000      1,6        1,20         0,20     
1000-1500      1,4         0,90        0,24      
1500-2000      1,25       0,60    0,28 
2000-2250      1,20      0,50    0,29   
2250-2500      1,15    0,40       0,31     
2500-2600 

 
 
 
    2,2 

     1,1o      0,35    

 
 
 
   0,084 

   0,32 
 

50 hc sixSiris cvladi denis sarelso wredebis 
saregulirebel cxrilSi naCvenebia mkvebavi bolos 
saliandago transformatoris meoreul gragnilze, releuri 
bolos relsebze, ЗБФ-1 filtris Sesasvlelsa da 
saliandago releze modebul ZabvaTa mniSvnelobebi (ix. cxr. 
3.3). 

25 hc sixSiris cvladi denis sarelso wredebis 
saregulirebel cxrilSi naCvenebia mkvebavi bolos 
sixSiruli gardamqmnelis gamosasvlelze modebuli Zabvis 
mniSvnelobebi (ix. cxr.3.4.). rac Seexeba releuri bolos 
relsebze, filtrsa da saliandago releze modebul Zabvebs, 
maTi mniSvnelobebi moyvanilia Seyinuli (mricxvelSi) da 
sveli (mniSvnelSi) balastisaTvis. 

saliandago releze modebuli Zabvis gazomvisas Tu 
aRmoCndeba, rom misi mniSvneloba aRemateba normas, saWiroa 
normamde misi daregulireba. saliandago releze modebuli 
Zabvis mniSvneloba Tu normaze naklebi aRmoCndeba, xolo 
kvebis transformatorze modebuli Zabvis mniSvneloba zeda 
zRvars Seesabameba, maSin saWiroa gulmodgined SevamowmoT 
sarelso wredis mdgomareoba:  
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cxrili 3.3. saregulirebeli T2 cxrili 
 

   Cayinuli balastis dros 
          Zabva,  v  

 
 
 
sarelso 
wredis 
sigrZe, m 

Zabva 
kvebis  
transf- 
ormato- 
ris me- 
oreul 
gragni- 
lze, v 

 
releuri 
bolos 
relsebze 

 
ЗБФ-1 fil- 
 tris 1-2 
momWerebze 

 
 
releze 
   

  500-mde      27          0,4         5,5        4,5 
  500-1000      47         0,4         6,0        4,4 
  1000-1500      65         0,4         6,8        5,1 
  1500-2000      95             0,6         8,0        5,7 
  2000-2250     115         0,6         8,9        6,1  
  2250-2500     140          0,7         9,9        6,6 
  2500-2600     152            0,7        10,4        6,7 

 
 cxrili 3.4. saregulirebeli T3 cxrili 

 
 25 hc kvebis sixSiris wyaros Zabva, v  

 
sarelso 
wredis 
sigrZe, m 

sixSir- 
is gar- 
damqmne- 
lis ga- 
mosasv- 
lelze 

 
releuri 
 bolos 
relsebze 

 
 
 filtrze 

 
  
releze 

  500-mde         0,33 / 0,30  7,1 / 6,6  4,1 / 3,9 
  500-1000         0,37 / 0,30  7,9 / 6,6  4,4 / 3,9 
  1000-1500         0,42 / 0,30  9,1 / 6,6  4,8 / 3,9 
  1500-2000         0,43 / 0,30  10,6 / 6,6  5,4 / 3,9 
  2000-2250         0,54 / 0,3  11,6 / 6,6  5,8 / 3,9 
  2250-2500   0,59 / 0,30  12,7 / 6,6  6,1 / 3,9 

 
 
 

 
- sapirapire SemaerTeblebis wesivruloba; 
- balastis, maizolirebeli pirapirebis, izolaciis 

sxva elementebis, Camiwebebis, zRudarebis mdgomareobebi; 
- naperwkluri ganmmuxtvelebisa da gare wredebTan 

mierTebuli sarelso wredis sxva elementebis wesivruloba. 
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orelementiani saliandago (ДСШ-12 da ДСР-12 tipis) 

releebian sarelso wredebSi balastis mdgomareobaze 
damokidebulebiT saliandago gragnilze modebuli Zabvis 

mniSvneloba unda davayenoT 14,2 – 46,2 voltis farglebSi. 
aseTi sarelso wredebisaTvis Sedgenil saregulirebel 
cxrilebSi garda Zabvebis mniSvnelobebisa naCvenebi unda 
iyos adgilobrivi elementebis gragnilebSi gamaval densa 
da maTze modebul Zabvas Soris fazuri kuTxis mniSvneloba. 

mudmivi denis wevis mqone ubnebze drosel-
transformatorebian sarelso wredebSi saliandago 
elementis gragnilze modebuli Zabvis cvlilebis zRvrebi 
mniSvnelovnad naklebia, radgan drosel-
transformatorebiani sarelso wredebis stabiluroba 
gacilebiT maRalia da sarelso xazis balastis (izolaciis) 
winaRobis cvalebadoba ufro nakleb gavlenas axdens 
orelementiani fazaTmgrznobiare reles saliandago 
elementis gragnilze modebul Zabvaze 

drosel-transformatorebian da fazaTmgrZnobiare 
ДСШ-12 tipis  saliandago reles mqone sarelso wredebSi 

kvebis Zabvis mniSvneloba SeiZleba varirebdes 14-dan 21 
voltamde (sarelso wredis sigrZisa da balastis 
mdgomareobaze damokidebulebiT), xolo erTi drosel-
transformatoris mqone ( romelic idgmeba mkvebav boloSi) 

sarelso wredebSi - 14-dan 25,5 voltamde. 
erTZafian da fazaTmgrZnobiare ДСШ-12 tipis  

saliandago reles mqone sarelso wredebSi kvebis Zabvis 

mniSvnelobis varireba SeiZleba moxdes 14-dan 48 voltamde. 
 ori drosel-transformatoris mqone sasadguro 

sarelso wredis SemTxvevaSi, romelic gamoiyeneba cvladi 
denis eleqtrowevis ubnebze, saliandago ДСШ-13 tipis 
reles saliandago elementis gragnilze modebuli Zabvis 

mniSvneloba icvleba 15,3-dan 19,4 voltamde farglebSi; 
eerTdroseliani da erTZafiani sarelso wredebisaTvis 
aRniSnuli Zabvis mniSvnelobis varirebis farglebia 

Sesabamisad (15,3 – 23,2) da (15,0 – 25,2) volti. 
mxedvelobaSi unda gvqondes is garemoeba, rom 

sarelso wredis releur boloze modebuli Zabvis 
mniSvneloba icvleba kvebis Zabvis mniSvnelobis 
proporciulad. magaliTad, Tu saWiroa 10%-iT gaizardos 
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saliandago releze modebuli Zabvis mniSvneloba, amisaTvis 
10%-iT unda gavzardoT mkvebav boloze modebuli Zabvis 
mniSvneloba. 

saregulirebel cxrilebSi SeuZlebelia srulad 
iqnas gaTvaliswinebuli TiToeuli konkretuli sarelso 
wredis yvela Tavisebureba da amitom maTSi arsebuli Zabvis 
rekomendirebuli mniSvnelobebi garkveulwilad 
saorientacio mniSvnelobebad unda CaiTvalos; oRond 
aucilebelia gvaxsovdes, rom ar unda gavcdeT Zabvis 
saorientacio mniSvnelobis zeda zRvars. amis dacva 
aucilebelia imis gamo, rom saliandago releze modebuli 
maRali Zabva, romelic uzrunvelyofa sarelso wredis 
saimedo muSaobas normalur reJimSi, auaresebs aRniSnuli 
wredis Suntur mgrZnobiarobas. saliandago reles 
gragnilze modebuli Zabvis mniSnelobis mkveTri cvlilebis 
dros aucilebelia SevamowmoT sarelso wredis yvela 
elementis, upirveles yovlisa – sapirapire SemaerTeblebis, 
wesivruloba.  

zemoT moyvanili saregulirebeli cxrilebi imis 
gaTvaliswinebiTaa Sedgenili, rom sarelso xazis 

izolaciis winaRobis mniSvnelobaa 1 omi·km. eqspluataciis 
realur pirobebSi calkeul ubnebze izolaciis winaRoba 
normatulze naklebia. arsebul sarelso wredebs gaaCniaT 
saeqspluatacio maragi, romelic uzrunvelyofs maT 
muSaobis unars izolaciis winaRobis normatulze 
ramdenadme naklebi mniSvnelobis drosac. am SemTxvevaSi 
kvebis wyaros Zabvis gazrdiT umetes SemTxvevaSi SeiZleba 
vuzrunvelyoT saliandago releze minimaluri muSa Zabva. 
oRond SemdgomSi, Tu gaizarda izolaciis winaRoba, 
saliandago releze SeiZleba modebuli aRmoCndes 
saregulirebeli cxrilebiT gansazRvrul normatul Zabvaze 
meti Zabva, rac dauSvebelia. 

mimdinareobs axal saregulirebel cxrilebze 
gadasvla, romlebSic kvebis Zabvis mniSvnelobebi 

gansazRvruli iqneba kvebis Zabvis rogorc nominaluri (riz=1 
omi·km), aseve zRvruli (riz<1 omi·km) mniSvnelobisaTvis. es 
saSualebsa mogvcems sarelso wredebs movemsaxuroT 
rogorc nominaluri, aseve Semcirebuli izolaciis 
(balastis) winaRobis SemTxvevaSi. 
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magaliTisaTvis ganvixiloT aseTi saxis 

saregulirebeli cxrili gadasarbenebze gamoyenebuli 50 hc 
sixSiris cvladi denis koduri sarelso wredebisaTvis, 
romelTa mkvebav boloze gamoyenebulia ДТ-0,6  tipis, xolo 
releur boloSi -    ДТ-0,2 tipis drosel-transformatori 
(cxrili 3.5). am cxrilSi sarelso wredis sigrZeze 
damokidebulebiT moyvanilia transformatorze modebuli   
Ut.nor. Zabvis  mniSvnelobebi, romlebic Seesabameba balastis 
kuTri winaRobis normatul (1 omi·km) mniSvnelobas; 
amasTanave naCvenebia transformatoris zRvruli (dasaSvebi) 

Ut.zRv.  Zabvis mniSvnelobebi, romlebic gansazRvrulia 
Sunturi da sakontrolo reJimebisaTvis. amave grafaSi 
frCxilebSia Casmuli sarelso xazis balastis (izolaciis) 
winaRobis zRvruli mniSvnelobebi.  

 
cxrili 3.5. modernizebuli saregulirebeli cxrili 

 
sarelso 
wredis 
sigrZe, m 

 

  Ut.nom.  

 

   UzRv.    

 

   Ub.    

 
  UUr. 

     1000               70   123  (0,17) 0,44 - 0,47   3,6 – 3,9 
     1500              103   166  (0,25) 0,44 – 0,54   3,6 – 4,4  
     2000              140   208  (0,36)  0,44 – 0,61   3,6 – 5,0   

 
releuri bolosaTvis cxril 3.5-Si naCvenebia rogorc 

relsebze modebuli Ub. , aseve saliandago releze 

modebuli   Ur. Zabvebis mniSvnelobebi. 
cxril 3.5-is Sesabamisad izolaciis normatuli 

winaRobis dros mkvebavi bolos transformatorze modebuli 
Zabvebis mniSvnelobebi sarelso wredis sigrZeze 

damokidebulebiT moyvanilia grafaSi Ut.norm.; am dros 
saliandago releze modebuli unda iyos Zabvebi, romlebic 

naCvenebia grafaSi Ur. 
eqspluataciis procesSi Tu ar Seicvleba sarelso 

xazis izolaciis winaRoba (ar daiwevs normaze dabla), maSin 
amgvarad daregulirebuli sarelso wredis gadaregulireba 
saWiro ar iqneba. sarelso wredebis umravlesobisaTvis amiT 
mTavrdeba daregulireba, radgan izolaciis winaRoba umetes 
SemTxvevaSi Seesabameba normas. 
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oRond zogierT SemTxvevebSi izolaciis winaRoba 

SeiZleba normatulze dabali iyos. aseTi sarelso wredebi 
unda davareguliroT kvebis wyaros zRvrulad dasaSvebi 
Zabvis mixedviT, romelTa mniSvnelobebi moyvanilia grafaSi 

Ut.zRv.. am SemTxvevaSi viyenebT ZiriTadi reJimebis, 
ZiriTadad, Sunturi reJimis mixedviT aparaturisa da sqemis 
saeqspluatacio marags. kvebis wyaros Zabvam ar unda 
gadaaWarbos zRvrulad dasaSveb mniSvnelobas, winaaRmdeg 
SemTxvevaSi balastis izolaciis mkveTri gadidebis dros 
SeiZleba ver Sesruldes Sunturi reJimi (“daikargis” Sunti). 

gamonaklisis SemTxvevebSi kvebis Zabvas droebiT 
miecema zRvrulad dasaSvebze maRali mniSvneloba, saWiroa 
ganuwyvetliv moxdes izloaciis (balastis) winaRobis 
cvlilebaze dakvirveba da misi mkveTri gazrdis dros 
Semcirdes kvebis wyaros Zabva. 

sarelso wredis sigrZis gazrdiT mcirdeba 
saregulirebeli maragebi. magaliTad ganvixiloT 25, 50 da 75 
hc sixSiris sarelso wredebi, romelTa sigrZeebi iqneba 1000 

da 2000 metri. pirvels SemTxvevaSi (rodesac sarelso 
wredis sigrZe 1000 metria) sarelso wredis muSaobis unari 
SenarCunebuli iqneba Tu zemoTaRniSnuli sixSireebisaTvis 
sarelso wredis balastis (izlolaciis) winaRoba 

Sesabamisad Semcirdeba 0.16 omi·km-mde, 0.17 omi·km-mde da 0.18 
omi·km-mde; meore SemTxvevaSi (2000 metris sigrZis sarelso 

wredis SemTxvevaSi) ki Sesabamisi winaRoba iqneba 0,32; 0,36 
da 0,42 omi·km. 

sarelso wredis zRvruli sigrZe mniSvnelovnadaa 

damokidebuli saliandago mimRbis dabrunebis dayvanili KI
d. 

koeficientze. koduri sarelso wredisaTvis KId=0,75, xolo 

fazaTmgrZnobiare sarelso wredisaTvis – KI
d=0,4. pirvel 

SemTxvevaSi 50 hc sixSiris sasignalo denis dros 2000 metri 
sigrZis sarelso wredis muSaobis unari SenarCundeba 
izolaciis winaRobis Semcirebisas 0.36 omi·km-mde, xolo 
meore SemTxvevaSi igive sixSiris sasignalo denis dros 
muSaobis unaris SesanarCuneblad saWiroa izolaciis 

winaRoba 0,6 omi·km-ze qvemoT ar Camovides. 
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3.8. sarelso wredebis saimedod 

funqcionirebis sakiTxebi 

avtomatikisa da telemeqanikis sarkinigzo sistemebis 
funqcionirebis specifikaze damokidebulebiT maTi SesaZlo 
mtyinebebis mTeli simravle, rogorc amas pirvel TavSi 
avRniSavdiT, SeiZleba daiyos dacviTi da saxifaTo mtyunebaTa 
qvesimravleebad. mtyunebaTa saerTo simravlis aseT 
qvesimravleebad dayofa samarTliania sarkinigzo avtomatikisa 
da telemeqanikis sistemaTa Semadgeneli calkeuli 
mowyobilobebisa da maT Soris sarelso wredebisaTvisac. 

sarelso wredebis dacviTi mtyunebebi ewodeba iseT 
mtyunebebs, romelTa drosac saliandago mimRebebis mier yalbad 
(sakontrolo izolirebuli ubnebis faqtiuri siTavisuflis 
dros) formirdeba ubnebis dakavebulobis informacia. 

sarelso wredebis saxifaTo mtyunebebi  ewodeba iseT 
mtyunebebs, romelTa drosac  saliandago mimRebebis mier yalbad 
(sakontrolo izolirebuli ubnebis faqtiuri dakavebulobis 
dros) formirdeba ubnebis siTavisuflis informacia. 

pirveli saxis mtyunebebi iwvevs Tavisufali 
izolirebuli ubnebis gadamRob SuqniSnebze yalbad amkrZalavi 
(wiTeli) Suqis anTebas. es aris moZraobis grafikis darRvevis 
(moZraobis SeCerebis) mizezi, magram mgzavrebis janmrTeloba, 
agreTve tvirTebisa da Tavad moZravi Semadgenlobis mTlianoba 
daculia. amitom uwodeben maT dacviT mtyunebebs. 

meore saxis mtyunebebi iwvevs dakavebuli izolirebuli 
ubnebis gadamRob SuqniSnebze yalbad nebadamrTavi (mwvane an 
yviTeli) Suqis anTebas. es moZrav Semadgenlobas uflebas aZlevs 
Sevides dakavebul ubanze, rac SeiZleba gaxdes (memanqanem Tu ver 
moaswro saTanado araordnaruli qmedebebis drouli 
ganxorcieleba) avariis mizezi; aseTi mtyuneba saxifaToa 
mgzavrebis janmrTelobis, agreTve tvirTebisa da Tavad moZravi 
Semadgenlobis mTlianobisaTvis. amitom uwodeben maT saxifaTo 
mtyunebebs.  

sarelso wredebis saimedod funqcionirebis 
raodenobrivad SefasebisaTvis SeiZleba gamoviyenoT iseTi 
albaTuri raodenobrivi maxasiaTeblebi, rogorebicaa: t drois 
ganmavlobaSi umtyunod muSaobis P(t) albaToba da am periodSi 
mtyunebis warmoSobis Q(t) albaToba; mtyunebebis  λ  intensiuroba, 
mzadyofnis Kmzd. koeficienti, mtyunebamde saSualo  Tnam. 
namuSevroba (namuSevrobis maTematikuri lodini), muSaobis 
unaris aRdgenis saSualo  TaRd. dro (aRdgenis maTematikuri 
lodini). 
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umtyuno muSaobis albaToba P(t)  (Survival probability) 

ewodeba imis albaTobas, rom mocemili namuSevrobis (ixileT 
paragrafi 2.2) periodSi ar warmoiSveba obieqtis mtyuneba. Tu N 
aris erTtipuri obieqtebis (elementebis, mowyobilobebis, 
sistemebis) raodenoba, xolo  n(t) – im obieqtebis raodenoba, 
romelTa mtyuneba moxda drois ganxilul 0 -  t  monakveTSi, maSin: 

             P(t) = 
N

tnN )(−
.                                 (3.12) 

mtyunebebis warmoSobis albaToba  Q(t)  ewodeba imis 
albaTobas, rom mocemuli namuSevrobis periodSi moxdeba 
obieqtis mtyuneba. cxadia, rom: 

                Q(t) =
N
tn )(

                                      (3.13) 

                                     P(t) + Q(t) = 1                                  (3.14)  
mtyunebamde saSualo namuSevroba Tnam. (Meam time to failure) 

aris obieqtis pirvel mtyunebamde namuSevrobis maTematikuri 
lodini, xolo muSaobis unaris aRdgenis saSualo dro TaRd. 
(Restoration mean time) – obieqtis mier muSaobis unaris mqone 
mdgomareobis aRdgenis drois maTematikuri lodini. 

orive zemoT formirebul ganmartebaSi gamoyenebulia 
maTematikuri lodinis cneba, romelsac sxvanairad saSualo 
mniSvnelobasac uwodeben (amiTaa ganpirobebuli zemoT moyvanil 
cnebebSi termin “saSualos” arseboba). vTqvaT, X aris diskretuli 
tipis SemTxveviTi sidide, romlis SesaZlo mniSvnelobebia    x1 , x2, 
…, xn ; amasTanave, ganxiluli SemTxveviTi sididis mier  xi,  i=1,2, … , 
n mniSvnelobis miRebis albaToba iyos   pi,  i=1,2, … ,n. 

SemTxveviTi X sididis maTematikuri lodini (anu, 
saSualo mniSvneloba)  ewodeba am SemTxveviTi sididis SesaZlo 
mniSvnelobaTa Sesabamis albaTobebze namravlTa jams da 
pirobiTad aRiniSneba, rogorc E(X), e.i.: 

            EE(x) = x1 p2 + x2 p2 +···+ xn pn .                 (3.15) 
mzadyofnis koeficienti Kmzd. ewodeba imis albaTobas, 

rom obieqti aRmoCndeba muSaobis unaris mqone mdgomareobaSi 
drois nebismier momentSi, garda im momentebisa, romelTa drosac 
gaTvaliswinebuli ar aris daniSnulebisamebr obieqtis 
gamoyeneba. igi SeiZleba gamoviTvaloT Semdegi formuliT: 

 

                    Kmzd.= Tnam. / (Tnam. + TaRd.)                     (3.16) 
 
mtyunebebis intensiuroba λ (Failure rate)  ewodeba 

araaRdgenadi obieqtis mtyunebis albaTobis pirobiT simkvrives, 

 



 211
romelic ganisazRvreba drois gansaxilveli momentisaTvis im 
pirobiT, rom am momentamde mtyuneba ar momxdara. 

zemoTmoyvanil ganmartebaSi gamoyenebulia mtyunebis 
albaTobis simkvrivis cneba. 

 mtyuneba SemTxveviTi sididea da, iseve rogorc yvela 
SemTxveviTi sidide, droSi garkveuli ( magaliTad, normaluri,  
binomialuri, an eqsponencialuri da a.S.) kanonis mixedviT aris 
ganawilebuli. aqedan gamomdinare, mtyenebaTa ganawilebis mocema 
SeiZleba ganawilebis funqciebis saSualebiT.  

mtyunebaTa albaTobis simkvrive ewodeba aRniSnuli 
mtyunebebis ganawilebis funqciis warmoebuls. 

 praqtikulad . mtyunebaTa albaTobis simkvrive  
gviCvenebs drois erTeul SualedSi moxvedrili SemTxveviTi 
sididis mier miRebul ricxviTi mniSvnelobebis raodenobas 
(ramden ricxviT mniSvnelobas iRebs drois erTeul SualedSi).  

mtyunebebis λ intensiurobiT SeiZleba ganvsazRvroT 
umtyuno muSaobis P(t) albaToba da mtyunebamde saSualo Tnam. 
Semdegi formulebiT 

                  P(t) = e-λ t                                               (3.17) 
                                     TaRd. = 1/λ                               (3.18) 
aRniSnuli maxasiaTeblebiT SeiZleba Sefasdes sistemis 

daculoba rogorc saxifaTo (Psax.(t), Qsax.(t), Kmzd.sax. , λsax. , T 
nam.sax., TaRd.sax.)  aseve dacviTi    (Pdac.(t), Qdac.(t), Kmzd.dac.  , λdac. , 
Tnam.dac. , TaRd.dac.) mtyunebebisagan. es maxasiaTeblebi zemoT 
ganxiluli maxasiaTeblebis analogiuria, magram maTi gamoTvlis 
dros gaiTvaliswineba Sesabamisad mxolod saxifaTo da dacviTi 
mtyunebebi. 

avtomatikisa da telemeqanikis sasadguro da 
sagadasarbeno sistemebis eqspluataciis Taviseburebaa is, rom 
moZraobisadmi dacviTi mtyunebebi SeiZleba SeCerdnen. magaliTad, 
SemaerTeblis gawyvetisa da sgadasarbeno an sasadguro 
SuqniSanze wiTeli Suqis anTebis dros saeqspluatacio muSakebma 
unda uzrunvelyon matarebelTa moZraobis organizeba arsebuli 
instruqciebis Sesabamisad da TavianT Tavze aiRon 
pasuxismgebloba usafrTxoebis dacvaze. avaria SeiZleba moxdes 
mxolod saeqspluatacio muSakebis araswori moqmedebebis 
Sedegad.  

statistikiT dadgenilia, rom Seqmnil garemoebebze 
damokidebulebiT adamiani erT Secdomas uSvebs mis mier 103 – 104 
raodenobis operaciis Catarebisas (garemoebebi gansazRvreba 
samuSao pirobebiT, adamianis mdgomareobiT da  a. S.). 

zemoT aRniSnuli mosazrebebidan gamomdinare rkinigzis 
transportze avariis albaToba ganisazRvreba formuliT: 

 



 212
 

Qav.(t)=[Qsax.(t)+Qdac.(t)·QSec.(t)]Qsit.(t) ,             (3.19) 
sadac Qsax.(t) da  Qdac.(t) Sesabamisad aris saxifaTo da dacviTi 
mtyunebaTa albaToba,  taRd. – aRdgenisaTvis saWiro dro,  
QSecd.(taRd.) – aRdgenis periodSi saeqspluatacio muSakis mier 
daSvebuli Secdomis albaToba,     Qsit.(taRd.) – aRdgenis periodSi 
avariis xelSemwyobi samatareblo situaciis warmoSobis 
albaToba. 

(3.19) formulidan Cans, rom matarebelTa moZraobis 
usafrTxoeba damokidebulia ara marto saxifaTo, aramed dacviT 
mtyenebebzec, amitom swori ar aris  Qsax.(t) –s Semcireba 

movaxdinoT Qdac.(t) –s gazrdis xarjze. 
saWiroa zustad iqnas formulirebuli saimedoobos 

uzrunvelyofis moTxovnebi, romelTa upirobo dacva 
aucilebelia sarelso wredebis Seqmnis (sinTezis) procesis 
dros. raodenobrivad es moTxovnebi SeiZleba CamovayaliboT 
iseTi saxiT, romlis drosac mocemuli iqneba umtyunod muSaobis 
albaTobis, mtyunebaze namuSevrobis saSualo drois, mzadyofnis 
koeficientis da a.S. sakontrolo sidideebi; damuSavebuli 
(sinTezirebuli) sarelso wredis Sesabamisi maCveneblebis 
sidideebi ar unda Camouvardebodes aRniSnul sakontrolo 
sidideebs. 

 cxadia, rom saimedoobis raodenobrivi maCveneblebi 
saTanadod unda iyos dasabuTebuli. maTi uzrunvelyofa unda 
iyos rogorc SesaZlebeli, aseve ekonomikurad gamarTlebulic. 
saimedoobis parametrebis dasabuTebis meTodebia: 

- mtyunebaTa Sedegebis analizi; 
- warmoebasa da eqspluataciaze saWiro minimaluri 

jamuri danaxarjebis optimizaciis moTxovnebi; 
- saeqsperto Sefasebebi da a.S. 
miRebulia, rom saxifaTo mtyunebis albaTobam ar unda 

gadaaWarbos 10-11 –s, xolo im mtyunebebis albaToba, romlebsac 
sistema gadahyavs aramuSa mdgomareobaSi, 10-5 –ze naklebi unda 
iyos. 

normaluri eqspluataciis periodisaTvis 
damaxasiaTebelia,  is rom droSi mtyunebebis intensiuroba 
mudmivia, e. i.  λ=const. am periodSi vlindeba uecari mtyunebebi 
(ix. paragrafi 3.1).  

uecari mtyuneba warmoiSveba elementis romelime 
parametris (sapirapire SemaerTeblis an rezistoris gawyvetis 
dros - winaRobis, kondensatoris gawyvetis an damoklebis dros  
– tevadobis da a.S.) myisieri cvlilebiT.  

uecari mtyunebebisaTvis moqmedebs saimedoobis 
eqsponencialuri kanoni, romelic erTmaneTTan akavSirebs 
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mtyunebebis λ intensiurobasa da 0-dan t-mde drois monakveTSi 
umtyuno muSaobis albaTobas, rogorc es naCvenebia (3.17) 
formuliT. 

sarelso wredis saimedoobis maCveneblebi unda 
gaviTvaloT misi normaluri eqspluataciis periodisaTvis. am 
dros sawyis masalas warmoadgens calkeuli elementebis 
mtyunebebis intensiurobebi, romlebic miiReba saeqspluatacio 
gamocdebis safuZvelze. danarT 2-Si moyvanilia sarelso 
wredebis, agreTve avtomatikisa da telemeqanikis sarkinigzo 
sistemebis yvelaze gavrcelebuli xelsawyoebisa da elementebis 
mtyunebaTa saSualo mniSvnelobebi. 

sarelso wredebis saimedoobis maCveneblebis gamoTvlis 
dros iTvleba, rom misi sqemis yvela elementi mimdevrobiTaa 
SeerTebuli. mimdevrobiTi SeerTebis dros sistemis mtyuneba 
xdeba misi nebismieri elementis mtyunebis dros. 

mudmivi denis eleqtrowevis mqone ubanze ricxviT-koduri 
avtoblokirebis sarelso wredis aparaturis saimedoobis 
angariSiT dadgenilia, rom mtyunebamde misi namuSevrobis 
saSualo dro  
Tnam. = 45000 sT ≈ 5 wels. es niSnavs, rom xuTi wlis 
eqspluataciis periodSi SeiZleba warmoiSvas saxifaTo mtyuneba 
aRniSnul sarelso wredSi. 

normaluri eqspluataciis periodis gasvlis Semdeg 
vlindeba aparaturaSi (sarelso wredebSi) cveTisa da bunebrivi 
daZvelebiT gamowveuli TandaTanobiTi mtyunebebi (ix. parafrafi 
3.1). maTi gamomwvevi mizezia is, rom elementebis parametrebi 
cdebian dasaxuli daSvebebis farglebs. magaliTad, 
eqspluataciis xangrZlivobaze damokidebulebiT izrdeba reles 
amoqmedebis Zabva, maRldeba kontaqtebis gardamavali winaRoba, 
icvleba kondensatorTa tevadobebi, drosel-transformatorebis 
sahaero RreCoTa sidideebi da magnituri masalis Tvisebebi, rac 
cvlis saangariSo maxasiaTeblebs da a. S. elementebis 
parametrebis cvlilebis gamo icvleba saliandago mimRebis 
Sesasvlelze mosuli signali, amasTanave meryevi xdeba 
saliandago mimRebis amoqmedebis zRyrblis mniSvneloba. sarelso 
wredis elementTa parametrebia zemoTCamoTvlilma da sxva 
mosalodnelma cvlilebebma SeiZleba daarRvios misi muSaobis 
reJimebi, e. i. warmoSvas mtyuneba. teqnikuri momsaxurebis mizania 
aRmofxvras TandaTanobiTi mtyunebebi. statistikuri monacemebis 
Tanaxmad sarelso wredebis mtyunebebidan 20% warmoadgens 
uecar (e.i. moulodnel) mtyunebebs, 60% - TandaTanobiT 
mtyunebebs, xolo 20% amovardnis saxis mtyunebebs. 

sarelso wredebi miekuTvneba aRdgenadi mowyobilobebis 
klass. 
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 sarelso wredis aRdgenis procesi ewodeba process, 

romlis mizania aRmoaCinos da aRmofxvras iseTi albaTuri 
mtyunebebi, romlebic ukve moxda, an romelTa moxdenis procesi 
iwyeba.  

sarelso wredis aRdgenis procesis erT-erTi 
damxasiaTebeli parametria aRdgenis dro. igi SemTxveviTi 
sididea, romelic mraval faqtorzea damokidebuli. am 
faqtorebidan, magaliTad, SeiZleba gamovyoT mtyunebebis 
aRmoCenisa da aRmofxvrisadmi sarelso wredis momarjvebuloba, 
momsaxure personalis momzadebis done, saTadarigo da 
satranspoto saSualebebis arseboba da a.S. 

 sarelso wredebis aRdgenadobis Sesafaseblad SeiZleba 
gamoyenebuli iqnas iseTi maxasiaTebeli, rogoricaa, magaliTad, 
aRdgenis saSualo dro, romelic Semdegnairad ganisazRvreba: 

            TaRd. = Tmisv. + TaRm. + Tac.           (3.20)      
sadac, Tmisv. aris mtyunebis adgilamde misvlis saSualo dro, 
TaRm. – mtyunebis aRmoCenis saSualo dro,  Tac..- mtyunebis 
aRmofxvris saSualo dro. 

danarT 2-Si moyvanilia sxvadasxva tipis sarelso 
wredebisaTvis aRdgenis saSualo drois gansazRvrisaTvis 
aucilebeli parametrebis mniSvnelobebi. 
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T a v i    4 

wertilovani saliandago gadamwodebi 

 

4.1. zogadi cnobebi gadamwodebis Sesaxeb  

tvirTebisa da mgzavrTa nakadebis gasazrdelad 
saWiroa rkinigzis gamtarobisa da gadazidvebis unaris 
ganiwyveteli amaRleba. aRniSnuli moTxovna sarkinigzo 
avtomatikisa da telemeqanikis sasadguro sistemebis winaSe 
axal amocanebs ayenebs. maTi gadawyvetisaTvis saWiro xdeba 
gafarTovdes aRniSnuli sistemebis funqcionaluri 
SesaZleblobebi, rac SeuZlebelia sistemis 
funqcionirebisaTvis aucilebeli monacemTa bazis gazrdis 
gareSe. kerZod, aRniSnuli baza saWiroa Seivsos 
matarebelTa moZraobis parametrebis gamomxatveli 
damatebiTi monacemebiT, romelTa formirebisaTvis 
warmatebiT gamoiyeneba sxvadasxva saxis gadamwodebi.   

gadamwodi ewodeba pirvelad gardamqmnels, sistemis 
sasignalo, sazomi, maregulirebeli an mmarTveli 
mowyobilobis elements, romelic kontroldaqvemdebarebul 
sidides (wnevas, temperaturas, sixSires, siCqares, 
gadaadgilebas, Zabvas, eleqtrul dens da sxv.) gardaqmnis 
signalad, romlis meSveobiTac SeiZleba am sidideTa 
gazomva, gadacema, gardaqmna, Senaxva da registracia, 
agreTve marTvad procesebze zemoqmedeba. 

ucxour literaturaSi nacvlad terminisa 
“gadamwodi” ufro xSirad gamoiyeneba termini “sensori”. igi 
warmoqmnilia inglisuri sityvisagan “Sense”, rac qarTulad 
iTargmneba, rogorc “SegrZneba”, “grZnoba”. qarTul 
samecniero literaturaSi damkvidrebuli tradiciis 
Sesabamisad Cven gamoviyenebT termins “gadamwodi”. 

zemoT moyvanili ganmartebis Tanaxmad gadamwodis 
daniSnulebaa garkveuli saxis signalis formireba. signali 
(laT. Signum – niSani) ewodeba mxedvelobiT, bgeriT an sxva 
pirobiT niSans, fizikur process an movlenas, romelic 
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iZleva informacias raime movlenis, obieqtebis mdgomareobis 
anda marTvis brZanebis, Setyobinebis da a.S. gadacemis 
Sesaxeb. signalebis erTobliobis saSualebiT SesaZlebelia 
nebismieri rTuli movlenis warmodgena. 

gadamwodebi warmoadgenen rogorc cocxali 
organizmebis arsebobisaTvis, aseve xelovnurad Seqmnili 
avtomaturi sistemebis Tu mowyobilobebis 
funqcionirebisaTvis aucilebel saSualebebs, romlebiTac 
isini gare samyarodan iReben saWiro informaciebs. 
magaliTad, adamianisaTvis bunebrivi gadamwodebia 
SegrZnebaTa organoebi – Tvali, yuri, ena, cxviri da kani; 
isini aRiqvamen adamianze garedan ganxorcielebul 
zemoqmedebebs da organizmis mier gamomuSavebuli energiaTa 
gardaqmnis gziT axdenen garkveuli signalebis formirebas, 
romelTa zemoqmedebis Sesabamisad tvini warmoSobs 
mxedvelobis, smenis, gemovnebis, ynosvisa da Sexebis 
SegrZnebebs. adamianis qmedebebi mniSvnelovanwilad swored 
am SegrZnebebiT ganisazRvreba. 

zemoT moyvanili bunebrivi gadamwodebis 
funqcionirebis ganxilva gviCvenebs, rom gadamwodi unda 
Seicavdes energiis wyaros, aRmqmel (mgrZnobiare) elements, 
energiis garkveuli saxis gardamqmnelsa da Semsrulebel 
elements. nax. 4.1-ze naCvenebia gadamwodis agebulebis zogadi 
struqturuli sqema. 

aRmqmeli (mgrZnobiare) elementi ewodeba elements, 
romelic aRiqvams gadamwodze ganxorcielebul zemoqmedebas 
da mis Sesabamisad moqmedebs energiis wyaroze.  

aRmqmeli (mgrZnobiare) elementis sivrceSi da droSi 
ganfenilobis mixedviT ganasxvaveben uwyveti da wertilovani 
saxis gadamwodebs. 

uwyveti saxis gadamwodebi ewodeba gadamwodebs, 
romlis aRmqmeli (mgrZnobiare) elementze sivrcesa da (an) 
droSi uwyvetad zemoqmedebs  aRsaqmeli movlena. 
aRniSnulis safuZvelze SeiZleba ganvasxvaoT sivrculad da 
droSi uwyveti gadamwodebi. 

sivrculad uwyveti saxis xelovnuri gadamwodebis 
magaliTia sarelso wredebi da saliandago arxebi. pirvel 
SemTxvevaSi aRmqmeli elementia sarelso Zafebi, xolo 
meore SemTxvevaSi – saliandago Sleifebi. isini aRiqvamen 
moZravi Semadgenlobis arseboba – ararsebobas aRniSnuli  
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Semadgenlobis SesaZlo gadaadgilebis mTel 

monakveTze. aRniSnuli gadamwodebis aRmqmeli organoebi 
moZravi Semadgenlobis SesaZlo gadaadgilebis mTeli 
monakveTis farglebSia sivrculadaa ganfenili. droSi 
uwyveti xelovnuri gadamwodis magaliTia Termometri, 
romelic droSi uwyvetad aRiqvams garemos Tbur 
zemoqmedebas da mas saTanadod gardaqmnis. 

 

 
    
nax. 4.1. gadamwodis agebulebis zogadi struqturuli 

sqema 
 

 
sivrculad uwyveti saxis xelovnuri gadamwodebis 
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Semadgenlobis SesaZlo gadaadgilebis mTeli monakveTis 
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droSi uwyvetad aRiqvams garemos Tbur zemoqmedebas da mas 
saTanadod gardaqmnis. 

garda uwyveti saxis gadamwodebisa farTod 
gamoiyeneba gadamwodebi, romelTa aRmqmeli (mgrZnobiare) 
elementebi sivrcis fiqsirebul wertilSi an drois aseve 
fiqsirebul momentSi aRiqvamen gare zemoqmedebas; maT 
wertilovani saxis gadamwodebi ewodeba.  

rkinigzis transportze gamoyenebul wertilovani 
saxis gadamwodebs wertilovani saliandago gadamwodebi 
ewodeba. 

gadamwodis energiis wyaroze aRmqmeli (mgrZnobiare) 
elementis Sedegad warmoiSveba garkveuli fiziko-qimiuri 
efeqti, romelic iwvevs gadamwodis mier gamoyenebuli 
energiis sxva saxis, an imave saxis, oRond gansxvavebuli 
parametrebis mqone energiad gardaqmnas. aRniSnul gardaqmnas 
afiqsirebs gardamqmneli rgolis pirveladi gardamqmneli 
da gamoimuSavebs pirveladi formis Xp.f.  signals. 
aRniSnuli signali SeiZleba ar iyos mosaxerxebeli 
Semsrulebel organoze zemoqmedebisaTvis; amitom mas 
gardamqmneli rgolis manormirebeli gardamqmneli 
gardaqmnis Semsrulebel elementze zemoqmedebisaRvis 
vargis, unificirebuli formis Xun.f. signalad. Semsrulebeli 
elementi gadamwodidan miRebuli signalis Sesabamisad 
marTavs samarT obieqts. 

gadamwodebis konstruirebisaTvis SeiZleba 
gamoyenebuli iqnas mravali fiziko-qimiuri efeqti da 
movlena, romelic iwvevs energiis erT-erTi saxis sxva 
energiad gardaqmnas an mocemuli energiis Tvisobriobis 
ganmsazRvreli garkveuli parametrebis cvlilebas, 
zogierTi maTganis saxelwodeba, maT mier ganxoecielebuli 
gardaqmna da maTi arsis mokle gansazRvreba mocemulia 
cxril 4.1- Si. 

 
 
4.2. wertilovani saliandago gadamwodebis  

klasifikacia da mokle daxasiaTeba 

sarkinigzo avtomatikisa da telemeqanikis sasadguro 
da sagadasarbeno sistemebSi mravali saxis saliandago 
wertilovani gadamwodebi gamoiyeneba. rogorc nax. 4.2-zea 
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naCvenebi, maTi klasificireba SeiZleba moxdes muSaobis 
energetikuli reJimis, sqemuri agebis principis, 
Sesasrulebeli funqciebis, konstruqciuli kompanirebis 
principisa da moqmedebis principis mixedviT. aRniSnuli 
klasifikaciis Sesabamisad mokled ganvixiloT ZiriTadi 
saliandago wertilovani gadamwodebi. 

rogorc naxazidan Cans, muSaobis energetikuli 
reJimis mixedviT ganasxvaveben parametrul da generatorul 
wertilovan saliandago gadamwodebs. 

parametruli wertilovani saliandago gadamwodi 
ewodeba gadamwods, romelze zemomqmedi Sesasvleli 
zemoqmedebis cvlileba gadamwodSi iwvevs eleqtruli 
wredis cvlilebas an garkveuli parametris cvlilebas.  

generatoruli wertilovani saliandago gadamwodi 
ewodeba gadamwods, romelze zemomqmeli Sesasvleli 
zemoqmedebis Sedegad gadamwodis gardamqmnel rgolSi 
warmoiSveba e.m.Zala. 

1) sqemuri agebis mixedviT ganasxvaveben erTarxian, 
orarxian (diferencialur) da bogirul gadamwodebs. 
aRniSnuli gadamwodebidan orarxiani da bogiruli 
gadamwodebi agebulia Sesbamisad ori da oTxi erTarxiani 
gadamwodisagan, romlebic erTmaneTTan sqemurad arian 
dakavSirebulni. 
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        cxr.4.1. gadamwodebis konstruirebisaTvis gamoyeneb- 
        buli fiziko-qimiuri efeqtebi da movlenebi  
                   

                  (gagrZeleba Semdeg gverdze) 

 

                                                
 

efeqtis 
(movlenis) 
saxelwodeba 

 enrgiis gardaqm- 
    nis  saxe      

  efeqtis (movlen- 
       is arsi 
 

       1 ������  �2������           3             
Tbogamtarobis  
    efeqti 

Tburi energia→ 
fizikuri 
cvlileba  

fizikuri obieqtis 
SigniT siTbos gada- 
svla maRali donis  
aredan dabali donis  
areSi 

Tburi gamosx- 
ivebis efeqti 

Tburi energia→ 
infrawiTeli sxi- 
      vebi 

optikuri gamosxiveba  
fizikuri obieqtis     
temperaturis amaRl- 
    ebis dros 

zeebekis efeq- 
     ti 

temperatura→el- 
   eqtrooba 

narCilebis sxvadasx- 
va temperaturis  
dros bimetaluri Se-  
erTebebis mqone wre-  
dSi em Zalis warm-    
       moqmna 

piroeleqtru- 
  li efeqti 

Tburi energia→ 
  eleqtrooba 

temperaturis amaRle- 
bisas zogierTi kris- 
talis waxnagebze el- 
eqtruli muxtis war- 
        moqmna 

Termoeleqtru- 
  li efeqti 

Tburi energia→ 
  eleqtronebi 

vakuumSi liTonis ga- 
xurebisas eleqtrone- 
   bis amofrqveva 

pelties eleq- 
troqimiuri   
    efeqti 

eleqtrooba→ 
Tburi energia 

bimetaluri SeerTeb- 
ebian wredSi el.den- 
is gavlisas Tburi  
energiis StanTqma an 
     generacia 

    zeemanis 
     efeqti 

Suqi, magnetizmi→ 
     speqtri 

speqtraluri xazebis 
gaxleCva magn. velSi 
  Suqis gavlisas 
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                                          cxr.4.1.-is gagrZeleba 
   

             (dasasruli Semdeg gverdze) 

 

 

 
 

       1 ������  �2������           3             
tomsonis ele- 
qtroTermuli 
    efeqti 

temperatura da  
  eleqtroba→  
 Tburi energia    

erTgvarovani masali- 
sagan Sedgenil el.  
wredSi Tburi energi- 
is generacia an STan- 
Tqma wredis sxvadas- 
xva ubnis araTanaba- 
ri temperaturis  
       dros 

fotogalvanu- 
  ri efeqti 

Suqi→eleqtrooba daSuqebul p-n gadas- 
asvlelSi Tavisufa- 
li eleqtronebisa da 
dadebiTi xvrelebis 
gaCena (em Zalis war- 
       moSoba) 

fotogamtaro- 
  bis efeqti 

Suqi→eleqtruli 
    winaRoba 

daSuqebisas naxevar- 
gamtaruli el. winaR- 
  obis cvlileba 

rimanis efeqti 
(Suqis kombina- 
ciuri ganbneva) 

   Suqi→ Suqi Suqis gamomsxivebel  
nivTierebaSi sawyisi 
momoqromatuli speq- 
trisagan gansxvavebu- 
li speqtris warmoq-   
          mna 

pokelsis efeq- 
      ti 

Suqi da  eleq-   
troba→ Suqi   

Suqsxivis gaxleCva  
Cveulebriv da misgan 
gansxvavebul sxivad 
piezokristalSi sxi- 
vis gavlisas, rodes- 
ac kristalze modeb- 
ulia sxivisadmi mar- 
Tobuli mimarTuleb- 
     is Zabva) 
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cxr.4.1-is dasasruli 

       1 ������  �2������           3             
 keris efeqti Suqi da  eleq-    

troba→Suqi   
Suqsxivis gaxleCva  
Cveulebriv da misgan 
gansxvavebul sxivad 
izotropil nivTiere- 
baSi sxivis gavlisas, 
rodesac nivTiereba- 
ze modebulia sxivis- 
admi marTobulad mi- 
  marTulebis Zabva 

faradeis efeq- 
      ti 

Suqi da magnetiz- 
    mi→Suqi   

paramagnitur nivTi- 
erebaSi gamavali  
wrfivi polarizebu- 
li sxivis polariza- 
ciis sibrtyis sebru- 
        neba  

 holis efeqti  magnetizmi da el- 
eqtrooba→eleqt- 
      rooba 

myari sxeulis waxna- 
gebze pot. sxvaobis  
warmoqmna, rodesac  
sxeulSi gadis el. 
deni da masze am 
denis mimarTulebis 
marTobulad moqmed- 
ebs magnituri veli 

magnitowinaRo- 
  bis efeqti 

magnetizmi da el- 
eqtrooba→eleqt- 
  ruli winaRoba 

magn. velSi moTavseb- 
isas myari sxeulis 
el. winaRobis 
gazrda. 

piezoeleqtru- 
   li efeqti 

wneva→eleqtrooba wnevis qveS myofi se-  
gnoeleqtrikis waxna- 
gebze potencialTa  
sxvaobis warmoqmna 

magnitostriq- 
 ciis efeqti 

magnetizmis defo- 
      rmacia 

magn. velSi moTavseb- 
uli feromagnituri 
sxeulis deformacia 

dopleris efe- 
     qti 

bgera; Suqi→sixS- 
      ire 

moZr. obieqtidan are- 
klili sxivis sixSir- 
is cvlileba moZrao- 
bis siCqareze damoki-  
      debulebiT 
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erTarxiani wertilovani gadamwodi ewodeba 

gadamwods, romelSic gare zemoqmedeba fiqsirdeba 
gadamwodis gardamqmnelze ganxorcielebuli Sesasvleli 
zemoqmedebis uSualo Sefasebis meTodiT, xolo orarxiani 
wertilovani gadamwodi ewodeba gadamwods, romelSic gare 
zemoqmedeba fiqsirdeba ori damoukidebeli gardamqmnelidan 
warmoSobili signalebis Sedarebis MmeTodiT. 

erTarxiani da orarxiani saliandago gadamwodebis 
zogadi struqturuli sqemebi naCvenebia nax. 4.3-ze. 

erTarxiani wertilovani saliandago gadamwodi 
Sedgeba energiis wyarosagan, pirvelad gardamqmnel 1-sa da 
manormirebeli gardamqmnelisagan (ix. nax. 4.3.). pirvelad 
gardamqmnel 1-s ewodeba energiis wyaros mier 
gamomuSavebuli xen. , wyvilTvalebis zemoqmedebiT 
gamowveuli  xwT. da dabrkolebebis zemoqmedebisagan 
gamowveuli  xd. signali, romelTa dajamebis Semdeg igi 
gamoimuSavebs pirveladi formis   Xp.f. = xen. + xwT. + xd. 
gamosasvlel signals. am signalis zemoqmedebis Sedegad 
manormirebeli gardamqmneli gamoimuSavebs universaluri 
formis signals: 

       Xunf. =  f(xen., xwT., xd.) ≈ f(xwT.)         (4.1) 
 
 (4.1.) tolobis Sesasruleblad f(xen., xwT., xd.) 

madominirebeli unda iyos xwT.  argumenti, xolo aRniSnul 
funqciaze xen. da xd. argumentebis gavlena imdenad 
umniSvnelo unda iyos, rom SesaZlebeli iyos maTi 
gamoricxviT gamowveuli funqciis mniSvnelobis cvlilebis 
ugulvebelyofa. amisaTvis saWiroa Sesruldes utoloba:   

   xwT. > xd.                       (4.2) 
 
orarxiani wertilovani saliandago gadamwodi garda 

zemoTaRniSnuli elementebisa damatebiT Seicavs pirvelad 
gardamqmnel 2-sa da Sedarebis elements. 

Xp.f. = xen. + xwT. + xd.Sesasvlelebze ewodeba signalebi 
xen. da xwT. romelTa SejamebiT warmoqmnis gamosasvlel 
X(2)

p.f. = xen. + xwT. signals. pirveladi gardamqmneli 1-is 
gamosasvlelze formirdeba signali         X(1)

p.f. = xen. + xwT. + 
xd.;  
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Sedarebis elementis Sesasvlelebze ewodeba 

signalebi X(1)
p.f. da X(2)

p.f., xolo gamosasvlelze formirdeba 
signali:  

        X(1)
pf. – X(2)

pf. = X(3)
pf. = xwT. ,           (4.3) 

 
 
 
 

 
 

nax.4.3. erTarxiani da orarxiani wertilovani saliandago 
gadamwodebis zogadi struqturuli sqemebi 

 
romlidanac gamoricxulia  xen. da  xd. sidideebi. igi ewodeba 
manormirebeli gardamqmnelis Sesasvlels, romelic 
gamoimuSavebs unificirebul gamosasvlel signals: 
 

               Xunf. = f(xwT.)                    (4.4) 
 
erTmaneTs Tu SevadarebT (4.1.) da (4.4) tolobebs, 

SegviZlia davaskvnaT, rom erTarxian gadamwodebTan 
SedarebiT orarxian gadamwodebs gaaCniaT maRali 
mgrZnobiaroba da maT muSaobaze gavlenas ver axdens 

pirveladi 
gardamqmneli 1

  

 pirveladi 
gardamqmneli 2

energiis 
wyaro  

Sedarebis 
elementi 

x(1)
p.f=xew.+xwT.+xd 

manormire-
beli 

gardam-
qmneli 

 

x(2)
p.f.=xew+xd 

x(3)
p.f.=xwT

wyvilTvalis 
zemoqmedeba 

dabrkolebis 
zemoqmedeba 

x u
nf

=f
(x

w
T
) 

saerTo elementebi

orarxiani gadamwodebis 
elementebi 

saerTo kavSirebi 
orarxiani gadamwodebis 

kavSirebi 
erTarxiani 

gadamwodebis kavSirebi 
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Ddabrkolebebis zemoqmedeba. orarxian gadamwodebis naklia 
maTi struqturuli siWarbe, konstruqciis SedarebiT dabali 
saimedooba, didi zomebi, masa da maRali Rirebuleba. 

 
2) Sesasrulebeli funqciebis mixedviT ganasxvaveben 

gavlisa da moZraobis makontrolebel, wyvilTvalebis 
mdgomareobis makontrolebel, moZravi erTeulebis 
parametrebis (siCqareebis, aCqarebebis) gamzom gadamwodebs. 

moZravi Semadgenlobis gavlis makontrolebeli 
saliandago wertilovani gadamwodebi farTod gamoiyeneba 
naxevradavtomaturi blokirebis, avtomaturi 
sagadasasvlelo signalizaciis, gorakis avtomaturi 
centralizaciisa da gorakebze siCqaris avtomaturi 
regulirebis sistemebSi. 

zogjer saliandago ubnebis dakavebulobis 
gasakontroleblad teqnikuri pirobebis (mniSvnelovani 
raodenobis marilebis, naxSiris an liTonuri madnis 
Semcveli balastis  mqone  sarelso xazis izolaciis 
gamtarobis gazrdis, liTonuri Spalebis, an samrewvelo 
transportze liTonuri sarelso mosaWimebis arsebobis) 
gamo gaZnelebulia an SeuZlebelia sarelso wredebis 
gamoyeneba. aseT SemTxvevebSi SeiZleba gamoviyenoT moZravi 
Semadgenlobis RerZebis mTvleli mowyobilobebi (nax. 4.4), 
romelTa muSaoba ar aris damokidebuli Spalebisa da 
balastis mdgomareobaze. 

aRniSnuli mowyobiloba Sedgeba ori mTvleli 
punqtisagan, romelTaganac TiToeulSi dayenebulia or-ori 
gadamwodi: gd1, gd2; gd3, gd4. TiToeul mTvlel punqtSi or-
ori saliandago gadamwodis dayeneba saSualebas gvaZlevs 
ganvsaZRvroT ara marto gavlili RerZebis raodenoba, 
aramed Semadgenlobis moZraobis mimarTulebac.  

gadamwodebidan signalebi ewodeba mTvlel-
makontrolebel blokebs, romlebic aZliereben miRebul 
signalebs da awodeben maT reversiul mTvlels; es 
ukanaskneli anxorcielebs mTvleli-makontrolebeli 
blokebidan mosuli impulsebis Sekrebis an gamoklebis 
operacias, risi meSveobiTac akontrolebs sakontrolo 
ubanze drois TiToeul momentSi arsebuli RerZebis 
raodenobas. Tu pirvel da meore mTvlel punqtSi 
dafiqsirebuli RerZebis raodenobis sxvaoba nulis toli 
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ar aris, CairTveba ubnis dakavebulobis rele. sqemaSi 
nebismieri dazianebac iwvevs aRniSnuli reles udenoD 
darCenas. 

 

 
 
nax. 4.4. RerZebis mTvlelis struqturuli sqema 
 
rkinigzaze RerZebis MmTvlelma sistemam gamoyeneba 

hpova maxarisxebeli gorakebis avtomaturi centralizaciisa 
da moZravi Semadgenlobis gadaxurebuli buqsebis 
avtomaturad aRmomCen sistemebSi; pirvel SemTxvevaSi maTi 
saSualebiT xdeba isruli da uisro izolirebuli ubnebis 
dakavebulobis kontroli, xolo meore SemTxvevaSi – 
gadaxurebuli buqsebis mqone wyvilTvalebis nomrebis 
dafiqsireba. 

moZravi erTeulebis parametrebis gamzomi 
wertilovani saliandago gadamwodebi gamoiyeneba 
maxarisxebel gorakze dagorebuli moxsnebis faqtiuri 
siCqareebis gasazomad, rac aucilebelia moxsnebis siCqareTa 
avtomaturi regulirebis sistemis funqcionirebisaTvis 
(aRniSnul sistemaSi savagono Semnelebleblis samarTavad); 
aseTi saxis arsebuli gadamwodebis agebis safuZvlad 
gamoyenebulia dopleris efeqti (ix. cxr. 4.2). 

mTvleli-makontrolebeli
bloki 1 

mTvleli-makontrolebeli 
bloki 2 

reversiuli mTvleli

dakavebulobis 
rele 

gd1 

gd2 

gd3 

gd4 
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3)konstruqciuli kompanirebis principis mixedviT 

ganasxvaveben calmag da multikompleqsur wertilovan 
saliandago gadamwodebs (ix. nax 4.3.). 

calmagi wertilovani saliandago gadamwodebi 
ewodeba gadamwodebs, romelTa yvela elementi erT blokSia 
gaerTianebuli. 

multikompleqturi wertilovani saliandago 
gadamwodebi ewodeba gadamwodebs, romlebSic  saimedoobis 
amaRlebis moTxovnebisa da moqmedebis principebis mixedviT 
moxdenilia Semadgeneli elementebis danawileba. magaliTad, 
gadamwodebSi, romelTa moqmedeba efuZneba moZravi 
Semadgenlobis Tvlebis mier eleqtromagnituri, 
fotoeleqtronuli an ultrabgeriTi gamosxivebis 
ekranirebis movlenis gamoyenebas, pirveladi gardamqmnelebi 
relsis sxvadasxva mxarezea ganTavsebuli. 

 
4) moqmedebis principebis mixedviT ganasxvaveben 

meqanikur, eleqtrul, optikur, akustikur da 
radioizotopiur saliandago gadamwodebs (ix. nax. 4.3.). 

meqanikuri wertilovani saliandago gadamwodebi 
ewodeba gadamwodebs, romelTa aRmqmeli (mgrZnobiare) 
elementebi reagireben moZravi Semadgenlobis gavlis dros 
warmoqmnil meqankur zemoqmedebebze, kerZod, relsis 
Runvaze, dawevaze an vibraciaze, Tvlis rebordis mier 
zambarul-berketul sistemaze ganxorcielebul 
zemoqmedebaze (daWeraze) da a.S. 

meqanikuri gadamwodebi ganxorciebuli meqanikuri 
zemoqmedebis saxisagan damokidebulebiT iyofa dasaWer, 
deformaciul da vibraciul wertilovan saliandago 
gadamwodebad.  

sarkinigzo avtmatikisa da telemeqanikis sistemebSi 
meqanikuri gadamwodebidan yvelaze metad gavrcelda 
deformaciuli gadamwodebi, romlebic reagireben 
matareblis gavliT gamowveul relsebis Runvasa da 
dawevaze. aseTi gadamwodebia sahaero-membranuli pedali, 
sarelso-dawevadi TviTregulirebadi pedal, agreTve wonis 
sazomis saliandago gadamwodi. vibraciuli gadamwodebi 
gamoiyeneba moZravu Semadgenlobis wyvilTvalebis 
mdgomareobis makontrolebel mowyobilobebSi. 
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meqanikuri gadamwodebis naklovanebebia is, rom 

saWiroeben gulmodgine da ganuwyvetel movlas, yovelTvis 
ar reagireben Semsubuqebuli moZravi Semadgenlobis 
gavlaze, aramdgradad muSaoben moZravi Semadgenlobebis 
didi siCqariT moZraobis dros da xSirad xdeba mtyunebebi 
maT muSaobaSi. 

gadamwodebs Soris rkinigzis transportze yvelaze 
metad gavrcelebulia eleqtruli gadamwodebi. 

eleqtruli wertilovani saliandago gadamwodebi 
ewodeba iseT gadamwodebs, romelTa aRmqmeli (mgrZnobiare) 
elementi aRiqvams garkveuli eleqtruli parametris 
cvlilebas. eleqtruli gadamwodebi iyofa 
eleqtrokontaqtur, induqtiur, induqcirebad, 
eleqtromagnitur da radiotalRur gadamwodebad (ix. 
cxr.4.3). 

- eleqtrokontaqturi wertilovani gadamwodebSi 
aRmqmneli elementi reagirebs sakontrolo ubanze 
samatareblo Suntis gaCenaze. realurad eleqtrokontaqturi 
gadamWodi warmoadgens mokle (25 metramde) sigrZis sarelso 
wreds. 

- induqtiuri wertilovani saliandago gadamwodebis 
moqmedebis principi dafuZnebulia pirveladi gardamqmnelis 
induqtiurobis (TviTinduqciis koeficientis) cvlilebaze, 
rasac iwvevs gadamwodis magnituri wredis winaRobis 
cvlilebiT.  

induqtiur gadamwodebSi pirvelad gardamqmnelebad 
gamoiyeneba gulariani koWa. maTze zemoqmedeben an uSualod 
moZravi Semadgenlobis Tvlebi, an specialuri saSualedo 
(meqanikuri, magnituri) gadamcemi; aRniSnuli zemoqmedebebi 
iwvevs pirveladi gardamqmnelis koWas Linduqtiurobis 
cvlilebas. pirveladi gardamqmnelis gulariani koWas 
gragnilis induqtiuroba ganisazRvreba formuliT:   

 
                    L=         =                       = 
 
 
 
                   (4.5) 
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sadac W  aris koWas xviebis raodenoba, Rf. da  Rs.R. –  

Sesabamisad magnitogamtaris foladisa da sahaero RreCoTa 

winaRobebi;  lf.i ,  Sf.i ,  μf.i – Sesabamisad gadamwodis 
magnitogamtaris foladis  i-uri ubnis sigrZe, ganivkveTis 

farTobi da magnituri SeRwevadoba;  δi ,  μi - Sesabamisad 
gadamwodis magnitogamtaris i-uri sahaero RreCos sigane da 
aqtiuri farTobi; μh.- haeris magnituri SeRwevadoba;  lf.eq. ,  
δf.eq. ,  Sf.eq. , Seq. – magnitogamtaris parametrebi (kerZod, misi 
jamuri sigrZe, sigane, foladis gularisa da ashaeo 
RreCoebis ganivkveTebis aqtiuri farTobebi), romelTa 
gaangariSebis dros gaTvaliswinebulia magnituri wredebis 

konfiguracia, sasazRvro da zedapiruli efeqtebi; μf.eq.-
gadamwodis magnitogamtaris foladis magnituri 
SeRwevadobis eqvivalenturi mniSvneloba zedapiruli 
efeqtis gaTvaliswinebiT. 

pirveladi gardamqmnelis koWaze cvladi U Zabvis 
arsebobis dros masSi gamavali denis sidide gamoiTvleba 
formuliT:  

              ==
Z

U
I                                 (4.6) 

sadac Zeq. da  Req. aris Sesabamisad gragnilis koWas 
eqvivalenturi sruli da aqtiuri winaRobebia, xolo ω- 
kvebis Zabvis wriuli sixSire. 

aRniSnuli denis sidide warmoadgens pirvelad 
signals, romliTac fiqsirdeba wyvilTvalis RerZis gavla. 
ucvleli konstruqciuli w, lf. da  Sf.ef. parametrebis dros 
igi damokidebulia parametrebze, romlebic icvlebian 
gadamwodis pirvelad gardamqmnelze Tvlebis zemoqmedebiT; 
kerZod, es parametrebia gadamwodis magnitogamtaris 
foladis magnituri SeRwevadoba, sahaeri RreCos sigrZe da 
farTobi. 

 
induqtiuri gadamwodebi iyofa meqanoinduqtiur, 

magnitoinduqtiur da eleqtromagnitur gadamwodebad. 
- meqanoinduqtiur wertilovan saliandago 

gadamwodis  pirvelad gardamqmnelze Tvlebi zemoqmedeben 
meqanikurad. aseTi tipis gadamwodia ukontaqto sarelso 

U 
 

√R2
eq+w2L2 eq
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pedali (ruseTi), romelic gamoiyeneba КБ ЦШ tipis 
naxevradavtomaturi blokirebis sistemaSi.   

- magnitoinduqtiur wertilovan saliandago 
gadamwodSi  pirvelad gardamqmnelad gamoiyeneba 
Semagnitebadi gaxsnili koWa. misi gulari damzadebulia 
rbili magnituri masalisagan, romelsac aqvs maRali 
magnituri SeRwevadoba (permalois tipis masala). koWas 
induqtivobisw cvlilebas, rogorc wesi, iwvevs, gadamwodis 
mier warmoSobil mudmiv magnitur velze Tvlebis 
feromagnituri masebis zemoqmedeba. aseTi gadamwodis koWas 
induqtiurobaa: 

 

           LkoW. ≈ μ L ≈ Kμ  μ0 L                          (4.7) 
 

sadac   μ aris gularis moqmedi magnituri SeRwevadoba;  μ0 – 

gularis sawyisi magnituri SeRwevadoba;   Kμ<<1 - magnituri 
Tvisebebis gamoyenebis koeficienti, romlis sidide 
damokidebulia gularias da koWas zomebis sidideebsa da 
Tanafardobaze. 

Semadgenlobis gavlisas aseTi gadamwodis mier 
gamomuSavebuli signalis simZlavre dabalia da misi 
manZilze gadacema SeuZlebelia, amitom igi, rogorc wesi, 
damatebiTaa aRWurvili signalis CaSenebuli eleqtronuli 
maZlierebeliT. 

magnitoinduqtiuri wertilovani saliandago 
gadamwodia МЭД-2 (ruseTi), romelic gamoiyeneba RerZebis 
reversiuli mTvlelebis mowyobilobebSi. 

- eleqtromagnitur wertilovan saliandago 
gadamwodebSi Semadgenlobis gavlis maregistrirebeli 
signali gamomuSavdeba gadamwodis magnitogamtaris sahaero 
RreCos sigrZesa da farTobze Tvlis an RerZis 
feromagnituri masis zemoqmedebiT, ris Sedegadac icvleba 
pirveladi gardamqmnelis magnituri wredis magnituri 
winaRoba, misi gragnilis induqtiuri da sruli winaRobebi; 
es iwvevs gragnilSi gamavali denis sididis cnlilebas. 
eleqtromagnituri wertilovani saliandago gadamwodia 
“Integra” (Sveicaria), romelic mTeli rigi qveynebis 
rkinigzebze gamoiyeneba avtomaturi sagadasasvlelo 
signalizaciisa da saliandago blokirebis mowyobilobebSi.  
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  induqcirebadi moqmedebis wertilovan saliandago 

gadamwodebis konstruirebisaTvis gamoiyeneba m.faradeis 
mier 1831 wels aRmoCenili eleqtromagnituri induqciis 
movlena; am movlenis Tanaxmad gamtaris gadamkveTi 
magnituri velis cvlileba gamtarSi aRZravs em Zalas, 
romelsac eleqtromagnituri induqciis em Zala ewodeba. 
gamtaris gadamkveTi magnituri velis cvlilebis mizezi 
SeiZleba iyos aRniSnul velSi gamtaris moZraoba an Tavad 
velis magnituri nakadis cvlileba. 

inuqcirebadi wertilovani saliandago gadamwodSi 
pirvalad gardamqmnels aqvs gulariani koWas saxis 
konturis saxe, romelic moTavsebulia gadamwodis mier 
Seqmnil magnitur velSi. am velSi moZravi Semadgenlobis 
Tvlebis gavla iWvevs koWas gadamkveTi magnituri nakadis 
cvlilebas da koWaSi aRiZvreba eleqtromagnituri 
induqciis em Zala: 

               e = - w Seq. dt
dB

 ,                               (4.8) 

sadac W aris koWas xviebis raodenoba;  Seq. –koWas 
eqvivalenturi farTobi,  B- koWas eqvivalenturi farTobis 
gadamkveTi magnituri velis daZabuloba. 

induqcirebadigadamwodebi gamoirCava martivi 
sqemuri da konstruqciuli gadawyvetebiT, rac amaRlebs maT 
saimedoobas. amitom aseTi ukontaqto gadamwodebi yvelaze 
metadaa gavrcelebuli msoflios mravali qveynis 
rkinigzebze. 

ganasxvaveben induqcirebadi gadamwodebis or 
modifikacias” 

- magnitoinduqcirebad gadamwodebs, romlebSic 
magnitur vels warmoqmnis gadamwodSi arsebuli mudmivi 
magniti; rkinigzebze gavrcelebili magnitoinduqciuri 
gadamwodebia: “SERV” firmis (aSS) gadamwodebi, romelic 
gamoiyeneba gadaxurebuli buqsebis makontrolebel 
mowyobilobebsa da maxarisxebel gorakebze); “GENERAL 
ELECTRIC” firmis (aSS) gadamwodebi, romlebic 
uzrunvelyofen 10-dan 140 km/sT siCqariT moZravi 
matareblebis RerZebis saimedo fiqsacias; ПБМ-tipis 
ukontaqto pedali (ruseTi), romelsac gaaCnia mTeli rigi 
naklovanebebi (daucvelia gare magnituri velebisa da 
relsebis vibraciuli zemoqmedebebisagan, ver uzrunvelyofs 
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RerZebis saimedo fiqsirebas moZraobis dabali siCqareebis 
dros).    

- eleqtromagnitur induqcirebad gadamwodebs, 
romlebSic magnituri (cvladi) velis warmosaqmnelad 
gamoyenebulia eleeqtromagnitebi. rkinigzebze gavrcelebili 
eleqtromagnituri induqcirebadi  gadamwodebia: saliandago 
gadamwodi SEL (germania), romelic gankuTvnilia sadgurebsa 
da gadasarbenebze arsebul scb-s sxvadasxva 
mowyobilobebSi; firma “Siemens”-is (germania) induqcirebadi 
eleqtromagnituri gadamwodebi,romlebic gamoiyeneba 
saliandago blokirebis sistemebSi RerZebis raodenobis 
dasaTvlelad; transformatoruli sakompensacio pedali 
ТКП (ruseTi),romelic gamoiyeneba maxarisxebeli sadgurebis 
avtomatizaciisaTvis.    

gadamwodis pirveladi gardamqmneli moTavsebulia 
zemoTaRniSnul magnitur velSi; gardamqmnelis koWas 
gadamkveTi magnituri nakadi ganisazRvreba formuliT:   

 

 Ф=             +            =                     (4.9) 
 
 
am nakadis cvlilebas iwvevs gadamwodis 

mgrZnobiarobis zonaSi moZravi Semadgenlobis Tvlebis 
gavla. SeviTanoT (4.9) gamosaxuleba (4.8) formulaSi da 
miviRebT pirveladi gardamqmnelis koWaSi dainduqcirebuli 
eleqtromagnituri em Zalis mniSvnelobas: 
 
 
            
                   e=                                  coswt                                  (4.10) 
 
sadac W1 aris gadamcemi koWas (cvladi magnituri vels 
wyaros) xviebis raodenoba;   W2- mimRebi (pirveladi 
gardamqmnelis)   koWas xviebis raodenoba; SkW.2- mimRebi koWas 
(pirveladi gardamqmnelis) eqvivalenturi farTobi;  ω-
wriuli sixSire,  I1-gadamcemi koWas cvladi denis 
amplituduri mniSvneloba;  K<1-gragnilebis kavSiris 
koeficienti, romelic iTvaliswinebs mimReb koWasTan 
Sebmul da srul magnitur nakadebs Soris arsebul 
Tanafardobebs. 

F 
Rf+Rh 

W1I1sinwt 
Rf+Rt 

W1I1sinwt 
lf 

μfSf 
lh 
Sh 

+ 

KW2SkW.1W1wI1 
lf/μfSf+δ/Sh 
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rezistoruli wertilovani saliandago 

gadamwodebis moqmedebis principi emyareba garkveuli 
damakavSirebeli (magnituri, eleqtromagnituri, wnevis da 
a.S.) sididis meSveobiT pirveladi gardamqmnelis aqtiuri 
winaRobis cvlilebas. ganasxvaveben magnitorezistorul da 
eleqtromagnitur rezistorul gadamwodebs. 

magnitorezistoruli gadamwodebis  
realizebisaTvis gamoiyeneba gausis galvanomagnituri 
efeqti, romlis ZaliTac magnitorezistoris winaRoba 
izrdeba masze moZravi Semadgenlobis Tvlebis 
feromagnituri masis zemoqmedebiT. eleqtromagnituri 
rezistoruli gadamwodebis SemTxvevaSi Tvlebis 
feromagnituri masebis zemoqmedebas pirveladi 
gardamqmnelis maRalsixSirul konturSi Seaqvs damatebiTi 
mileva, rac am konturis winaRobis zrdis mizezi xdeba. 

rezistoruli gadamwodebis damoukidebel klass 
warmoqmnian e.w. grigalurdenebiani gadamwodebi, romelTa 
realizebisaTvis gamoyenebulia magnituri zedapiruli 
efeqti. am efeqtis Tanaxmad cvladi magnituri veli da mis 
mier warmoSobili grigaluri maRalsixSiruli denebi, 
miilevian ra gamtar areSi maTi SeRwevis siRrmis kvalobaze, 
warmoSoben pirvalsawyisi magnituri velis sawinaaRmdego 
magnitur vels. 

eleqtromagnitur rezistorul gadamwodebSi 
erTadaa Serwymuli gadamwodis energiis wyaro da misi 
pirvaladi gardamqmneli. maT aqvT avtogeneratoruli 
rezonansuli rxeviTi konturis saxe, romelic gamoasxivebs 
maRalsixSirul eleqtromagnitur vels.  

gadamwodis mier gamomsxivebeli konturis zonaSi 
Tvlis Sesvlisas am ukanasknelis liTonur masaSi 
induqcirebuli grigaluri denebi zemoqmedebs gadamwodis 
maRalsixSirul velze; grigaluri denebis Sesaqmnelad 
daxarjuli simZlavris xarjze mniSvnelovnad izrdeba 
konturis aqtiuri danaxarjebi, rac amcirebs konturis 
vargisianobas (ixileT gamosaxuleba (2.74)). 

avtogeneratorulma rxeviTma konturma rom 
uzrunvelyos rxevebis gamomuSaveba, masze masze modebuli 
unda iyos Zabva: 

              Uu.k. ≥ K p Rkon.I = K p Q ρ I ,                  (4.11)     
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sadac K aris ukukavSiris koeficienti;   p- koleqtorul 
wredSi konturis CarTvis koeficienti; I- koleqtoris 

ZiriTadi harmonikis deni,    R=Qρ - konturis rezonansuli 

winaRoba; Q- konturis vargisianoba, xolo  ρ- konturis 
maxasiaTebeli (talRuri) winaRoba. 

 rxeviTi konturis vargisianobis SemcirebiT irRveva 
(4.11) piroba (mcirdeba zemoTaRniSnuli Zabva), rac iwvevs 
avtogeneratoruli manormirebeli gardamqmnelis rxevebis 
Sewyvetas; amas afiqsirebs sqema. kerZod igi Sewyvets 
impulsebis gamomuSavebas, rac warmoadgens RerZis gavlis 
signals.  

magnitorezisnotuli wertilovani saliandago 
gadamwodia RACO #648 (aSS), romlis naklia gare magnituri 
dabrkolebebisadmi mgrZnobiaroba da aramdgradi muSaoba 
relsebis vibraciis dros. 

grigalurdenebiani wertilovani saliandago 
gadamwodebia CSEE # 200 (safrangeTi) da SSK (germania, firma 
“Siemens”). pirveli maTgani mdgradad muSaoba moZravi 
Semadgenlobis 0-dan 200 km/sT siCqariT moZraobisas; meore 
gadamwodisaTvis arsebobs ori varianti: releuri 
Semsrulebeli elementiTa da ukontaqto Semsrulebeli 
elementiT. releuri Semsrulebeli elementis mqone 
gadamwodi gankuTvnilia iseTi moZravi 
SemadgenlobebisaTvis, romelTa moZraobis siCqareebi 0-dan 
25 km/sT-s farglebSia. ukontaqto Semsrulebeli elementis 
mqone gadamwodSi ki saCqareTa varirebis farglebia 0 – 50 
km/sT. 

piezoeleqtruli wertilovani saliandago 
gadamwodis moqmedebis principi efuZneba zogierT 
dieleqtrikebisaTvis (kvarcs, segnetur marils da a.S.) 
damaxasiaTebel piezoefeqtur (berZ. piezē- vawvebi) efeqts, 
romlis ZaliTac aRniSnul dieleqtrikebze meqanikuri 
Zalebis zemoqmedeba iwvevs maTSi eleqtruli muxtebis 
dacalkevebas: kristalis erT-erTi are imuxteba dadebiTad, 
xolo meore – uaryofiTad. ganivi efeqtis dros aseTi 
muxtis sidide ganisazRvreba formuliT: 

           Qgn. = 
x
y

 l Fgn. ,                 (4.12) 
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sadac l  aris piezoeleqtruli mudmiva,  Fgn.- ganivmomqmedi 
Zala, xolo   x da  y – kristalis firfitis sigane da sigrZe. 

piezoeleqtrul asliandago wertilovan 
gadamwodebSi gamoiyeneba kvarcis kristali, radgan mas 
gaaCnia maRali simkvrive, temperaturuli stabiluroba, ar 
aris nestisa da qimiuri zemoqmqdebeisadmi mgrZnobiare. 

samrewvelo piezoeleqtruli wertilovani 
gadamwodis erT-erTi varianti damuSavebulia firmis 
“Sumitomo Elektric Industries, LTD” (iaponia)  mier. gadamwodis 
mgrZnobiarobis zonaa 20 sm. igi axdens iseTi Tvlis gavlis 
fiqsirebas, romlis moZraobis siCqare 1 km/sT-ze naklebi ar 
aris da romelic relsze anxorcielebs 1-dan 10 teslamde 
sididis dawolas (wnevas). 

 
 radiotalRur wertilovan saliandao gadamwodebSi 

aRmqmel elementad gamoiyeneba zemaRali sixSireTa 
diapazonSi momuSave talRasatarebi. 

 
optikuri wetilovani saliandago gadamwodebi 

ewodebaT gadamwodebs, romlebic reagireben gadamwodis 
mgrZnobiarobis zonaSi moZravi Semadgenlobis gavliT 
gamowveul mimRebis mier aRqmadi Suquri nakadis 
intensiurobis cvlilebaze. ganasxvaveben fotoeleqtronul 
da infrawiTel optikur gadamwodebs. 

- fotoeleqtrul optikur saliandago gadamwodSi 
mimReb elements warmoadgens fotorele, xolo gardamqmnel 
elements – fotoelementi. fotorele  amoqmeddeba 
fotoelementis ganaTebulobis Semcirebis dros, rodesac 
fotoelementisaken mimarTul Suqis sxivs gadafaravs 
moZravi Semadgenloba. aseTi gadamwodebi gamoiyeneba 
maxarisxebel gorakebze grZelbaziani vagonebis mier 
izolirebuli isruli ubnebis ganTavisuflebis damatebiT 
gasakontroleblad. 

- infrawiTeli wertilovani saliandago gadamwodebi 
afiqsireben moZravi Semadgenlobis wyvilTvalebis 
gadaxurebuli buqsebis mier gamosxivebul infrawiTel 
sxivebs da gamoiyeneba aRniSnuli buqsebis avtomaturad 
aRmomCen sitemaSi; bolo periodSi aRniSnuli saxis 
gadamwodebis gamoyeneba daiwyes vagonebis amomcnob 
sistemebSic. 
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akustikuri wertilovani saliandago  gadamwodebi 

reagireben bgeriT an ultrabgeriT rxevebze, romlebic 
warmoiSvebian moZravi Semadgenlobis gavlis dros. isini 
iyofa dartymiT da gamomsxivebel gadamwodebad. 

- dartymiT akustikur wertilovan saliandago 
gadamwodebSi aRiqmeba relsebze Tvlebis zemoqmedebis 
Sedegad warmoSobili dabalsixSiruli an ultrabgeruli 
rxevebi. aseTi gadamwodebi gamoiyeneba moZravi 
Semadgenlobis savali nawilebis kontrolisaTvis. 

- gamosxivebis akustikuri wertilovani saliandago 
gadamwodebi afiqsireben moZravi Semadgenlobidan areklil 
ultrabgeruli gamosxivebis nakadi, an amoqmeddebian maTken 
mimarTuli ultrabgeriTi gamosxivebis nakadis gadafarvisas 
moZravi Semadgenlobis mier. aseTi gadamwodebi gamoiyeneba 
maxarisxebel gorakebze grZelbaziani vagonebis mier isruli 
ubnebis dakavebulobis Sesamowmeblad. 

 
radioizotopur saliandago wertilovani 

gadamwodebi iyeneben garkveuli saxis nivTierebebis 
radioaqtiurobis unars. 

radioaqtiuroba ewodeba erT-erTi saxis qimiuri 
elementis aramdgradi izotopebis gardaqmnas sxva saxis 
elementis izotopebad, romelsac Tan axlavs garkveuli 
nawilakebis gamosxiveba. 

izotopebi (berZ. Isos – Tanabari da  topos- adgili) 
ewodeba qimiuri elementis saxesxvaobebs, romlebsac 
mendeleevis elementTa periodul sistemaSi erTi da igive 
adgili ukaviaT, magram gansxvavdebian atomTa masebiT. maT 
protonebis (atomuri birTvis dadebiTi muxtis mqone 
elementaluri nawilakebi) erTnairi raodenoba aqvT, magram 
gansxvavdebian neitronebis (atomuri birTvis elementaluri 
nawilakebi, romlebsac ar gaaCniaT muxti) raodenobiT. 
bunebaSi arsebuli elementebis umravlesoba ramdenime 
izotopis saxiT arseboben, Tumca iseTi nivTierebebic 
gvxvdeba, romlebic TiTo izotopis saxiTa arian 
gavrcelebuli. 

arseboben mdgradi (stabiluri) da aramdgradi 
(radioaqtiuri) izotopebi, magaliTad, kala gavrcelebulia 
yvelaze meti mdgradi, kerZod 10 izitopis saxiT. mdgradi 
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izotopebi, romlebisaganac Sedgeba Cvens garSemo arsebuli 
buneba, radioaqtiur daSlas ar ganicdian da inarCuneben 
TavianT Tvisobriobas. 

 aramdgradi (radioaqtiuri) izotopebi ki iSlebian 
da gardaiqmnebian sxva saxis izotopebad. maTi arsebobis 
saSualo xangrZlivoba did farglebSi, kerZod wamis 
memiliardedi  nawilidan – ramdenime miliard wlamde 
meryeobs.  

aramdgradi izotopebi TavianTi daSla-gardaqmnis 
procesis dros gamoasxiveben sxvadasxva saxis nawilakebs. 
teqnikasa da medicinaSi gamosxivebis wyarod farTod 
gamoiyeneben kobaltisa da ceziumis izotopebs; 
TanamgzavrebSi – plutonisa da radiumis izotopeba. 

ganasxvaveben radioaqtiuri izotopebis mier α-, β- da 
γ-nawilakebis gamisxivebas, romlebsac Sesabamisad, alfa-, 
beta- da gama-gamosxivebas uwodeben 

alfa-gamosxiveba warmoadgens heliumis birTis nakads 
da gaaCnia Zalian didi maionizirebeli unari; beta-
gamosxiveba warmoadgens eleqtronebis nakads, xolo gama-
gamosxiveba - 3·10-9 santimetrze naklebi sigrZis talRebis 
mqone eleqtromagnitur gamosxivebas. 

gama-gamosxivebas gaaCnia didi SeRwevadobis unari, 
rac saSualebas gvaZlevs detalebis an nivTierebebis 
gadaadgileba gavakontroloT hermetulad daxurul 
moculobebSi. 

radioaqtiuri dasxivebis Semdeg nivTiereba TviTon 
xdeba gamosxivebis wyaro da mas meoradi gamosxiveba 
ewodeba. meoradi gamosxivebis energia ganisazRvreba misi 
gamomsxivebeli nivTierebis SemadgenlobiT, rac saSualebas 
gvaZlevs gavakontroloT nivTierebis galvanuri safarvelis 
Semadgenloba da sixiste. 

nivTierebis mier gamosxivebuli meoradi gamosxivebas 
Tu Sexvdeba igive nivTierebis fena, garkveuli pirobebis 
arsebobis SemTxvevaSi SeiZleba moxdes misi rezonansuli 
STanTqma. rezonansuli STanTqmisaTvis saWiroa garkveuli 
sididiT gaizardos gamosxivebis energia. es miiRweva, 
magaliTad, gamomsxivebeli da STanmTqmeli sxeulebis 
urTierTwaZvriT (miosbaueris efeqti). igi SeiZleba 
gamoviyenoT mcire siCqareebis, agreTve simZimis Zalis 
aCqarebis, gasazomad. 



 239
muSavdeba gama-eleqtronuli saliandago gadamwodebi, 

romlebic afiqsireben gama-sxivebis intensiurobis 
Semcirebas moZravi Semadgenlobis mier maTi gadaRobvis 
dros; dReisaTvis  msgavsi saliandago gadamwodebi jer 
kidev ver gavrcelda sarkinigzo transpotze radiaciis mavne 
zemoqmedebisagan momsaxure personalis dacvis sirTulis 
gamo. 

avtomatikisa da telemeqanikis sasadguro da 
sagadasarbeno sistemebis ganviTarebis procesSi aucilebeli 
gaxdeba monacemTa bazis gafarToeba, rac SeuZlebeli iqneba 
axali tipis “inteleqtualuri” gadamwodebis damuSavebis 
gareSe. 

   

 
4.3. wertilovani saliandago gadamwodebis 

gamoyenebis perspeqtiva da maTi 

inteleqtualizaciis problema 

gadazidvebis mudmivad zrdadi moculobis 
uzrunvalyofisaTvis rkinigzebis gamtarobis unaris 
gasadideblad sxva RonisZiebebTan erTad saWiroa 
sarkinigzo avtomatikisa da telemeqanikis axali 
gaumjobesebeli sistemebisa da maTi momsaxurebis 
teqnologiebis damuSaveba-danergva. aRniSnuli sistemebis 
erT-erTi ZiriTadi elementebia liandagebis siTavisuflisa 
da dakavebulobis makontrolebeli pirveladi gadamwodebi. 
saqarTvelos rkinigzaze dRemde aseT gadamwodebad 
gamoiyeneba sarelso wredebi, romlebic asruleben mraval 
funqcias; kerZod, akontroleben liandagis ubnebis 
mdgomareobasa da sarelso Zafebis mTlianobas, gadascemen 
avtomaturi salokomotivo signalizaciis kodebs, atareben 
wevis ukudena da a.S. aqedan gamomdinare, liandagis, 
sarkinigzo avtomatikisa da telemeqanikis, wevis, 
energomomaragebis meurneobebis normaluri 
funqcionirebisaTvis aucilebelia sarelso wredebis 
gamarTuli da zustad organizebuli muSaoba. sarelso 
wredebi ki, romlebsac metad mZime pirobebSi uxdebaT 
muSaoba, gamoirCeva mtyunebaTa maRali albaTobiT. kerZod, 
rogorc zemoT aRvniSnavdiT, sarkinigzo avtomatikisa da 
telemeqanikis mowyobilobebis dazianebaTa saerTo 
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raodenobidan sarelso wredebis dazianebebze modis 
daaxloebit 33%. 

sarelso wredebis muSaobis pirobebis 
gaumjobesebisaTvis Soris evropis wamyvan qveynebSi didi 
yuradReba eTmoba energodamzogavi teqnologiebis 
gamoyenebiT sarelso Zafebis muSaobis TandaTanobiTi 
gantvirTvis problemis gadawyvetas. kerZod, liandagebis 
ubnebis siTavisuflisa da dakavebulobis kontrolis 
funqciis Sesruleba gadaitaneba RerZebis mTvlel 
sistemebze, xolo avtomaturi salokomotivo signalizaciis 
Sesruleba – informaciis gadacemis wertilovan 
(evrobalizur) da uwyvet (radiolokaciur) arxebze. 
aRniSnuli funqciebis Sesrulebisagan sarelso wredebis 
ganTavisufleba mniSvnelovnad amartivebs sarelso Zafebis 
mTlianobis makontrolebeli mowyobilobebis agebasa da 
wevis ukudenis gatarebas.  

aseT pirobebSi izrdeba wertilovani saliandago 
gadamwodebis roli sarkinigzo avtomatikisa da 
telemeqanikis sastemebSi, rac amkacrebs maTdami wayenebul 
moTxovnebs. 

zogadad nebismieri saxis gadamwodebebs moeTxovebaT 
gaaCndes kargi Tvisobrivi maCveneblebi, maRali saimedooba 
da misaRebi teqnologiuroba. 

gadamwodebis Tvisobriv maxasiaTeblebad iTvleba 
maTi mgrZnobiaroba, wrfivoba, aRqmadoba an ganmeorebadoba, 
histerezisis ararseboba, Cvenebebi, gamoxmaurebis siCqare, 
urTierTSenacvladoba, da fardoba signali/xmauri. 

saimedoobis mxriv gadamwodebs unda gaaCndeT 
muSaobis xangrZlivi vada, mdgradoda garemos 
zemoqmedebebze da muSaobis umtyunveloba. 

 teqnologiurobis moTxovnis Tanaxmad gadamwodebs 
unda hqondeT mcire gabaritebi da masa, martivi konstruqcia 
da dabali Rirebuleba. 

Zalian Znelia iseTi gadamwodebis konstruireba, 
romlebic maqsimalurad akmayofilebdnen maTdami wayenebul 
yvela zemoTCamoTvlil moTxovnas. gadamwodebis SesaZlo 
naklovanebebis kompensireba SesaZlebelia mikroprocesorul 
mowyobilobebTan maTi erToblivi funqcionirebiT [35, 39]. 
mikroprocesoruli mowyobilobebis gamoTvliTi 
SesaZleblobebis gamoyenebis meSveobiT SesaZlebelia: 
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- gavawrfivoT gadamwodis arawfivi maCveneblebi; 
- CavaxSoT gadamwodis mier warmoSobili xmauri 

(xelSeSlebi); 
- movaxdinoT gadamwodis mgrZnobiarobisa da 

nulovani wertilis koreqtireba, romlebic icvlebian 
xangrZlivi eqspluataciis dros. 

zemoTaRniSnulidan gamomdinare,  
gadamwodebis teqnikis ganviTarebis tendencia 

gviCvenebs, rom gadamwodebis konstruirebis dros 
gadasawyveti ZiriTadi amocanebia: 

- gadamwodebis integraluri Sesruleba. integraluri 
teqnologiis ganviTareba da integraciis donis amaRleba 
aucileblad unda aisaxos gadamwodis konstruqciaSic, 
kerZod saWiroa ASeiqmnas isaTi gadamwodebi, romelTa 
korpusebSi iqneba CaSenebuli maZliereblebi, analogur-
cifruli gardamqmnelebi da interfeisis sxva sqemebi; 

- moxdes gadamwodebis kombinireba, romlis 
meSveobiTac erT korpusSi SesaZlebeli iqneba ramodenime 
gadamwodis gaerTianeba. es saSualebas mogvcems erTi 
universaluri gadamwodis meSveobiT erTdroulad 
movaxdinoT ramdenime fizikuri parametris fiqsireba. 
magaliTad, kondicionerebSi dRes warmatebiT gamoiyeneba 
gadamwodebi, romlebic erTdroulad afiqsireben 
temperaturasa da tenianobas. garda amisa, SeiZleba moxdes 
gadamwodisa da Semsrulebeli mowyobilobis kombinirebac; 
kerZod, bolo periodSi aqtiurad ganixileba formis iseTi 
damxsomebelis Seqmnis sakiTxi, romelSic Sexamebuli iqneba 
gadamwodisa da Semsrulebeli mowyobilobis funqciebi; 

 - gadamwodebis inteleqtualizacia, rac gulisxmobs 
gadamwodisa da mikroprocesoris erT korpusSi 
gaerTianebas. aseT SemTxvevaSi gadamwodis mier 
formirebuli pirveladi signali gamosasvlelze uSualod 
ar gadaicema; mikroprocesoris mier gaanalizdeba arsebuli 
monacemebi, gare pirobebi da am analizis safuZvelze igi 
iRebs gamosasvlelze garkveuli (cifruli) saxis signalis 
gadacemis gadawyvetilebas. 

gadamwodis mier gamosasvleli signalis aseTi 
gulmodgine analizi gansakuTrebiT  aucilebelia 
usafrTxoebis uzrunvelyofis sistemebSi, romlebSic 
dauSvebelia yalbi signalebis formireba. swored aseT 
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sistemebs miekuTvnebaT sarkinigzo avtomatikisa da 
telemeqanikis sistemebi, romlebSi gamosayeneblad 
aqtualuria inteleqtualuri gadamwodebis damuSaveba.  

 zemoTaRniSnulis ilustrirebisaTvis ganvixiloT 
Semdegi magaliTi. moZravi Semadgenlobis RerZebis mTvleli 
wertilovani gadamwodebi dRemde muSaobdnen 
mowyobilobebTan erTad, romlebiTac xdeboda gadamwodebis 
mier formirebuli signalebis aparaturuli damuSaveba; 
maTSi gamoiyenebda analoguri komparatorebi. aseT 
pirobebSi vagonis gaCerebisas gadamwodis Tavze  
wyvilTvalis RerZis warmoSobili “cmutva” SeiZleba gaxdes 
RerZebis raodenobis araswori daTvlis mizezi,  rac 
saxifaTo mtyunebas warmoadgens. gadamwodze moZravi 
Semadgenlobis gavlis Sesaxeb swori gadawyvetilebis 
misaRebad wertilovan saliandago gadamwods aucileblad 
sWirdeba inteleqtualuri mxardaWera.  

realuri obieqtebis eqspluataciam gviCvena, rom 
inteleqtualuri gadamwodebis konstruirebisaTvis SeiZleba 
gamoyenebuli iyos erTkristaluri swrafmoqmedi 
mikroprocesoruli mowyobiloba, romlis korpusSic 
CaSenebulia signalebis analoguri-cifruli gardamqmnelebi. 

inteleqtualizaciis problemis warmoSoba 
dakavSirebulia praqtikaSi sustad formalizebadi iseTi 
amocanebis gadawvetasTan, romlebisTvisac ar arseboben 
adeqvaturi maTematikuri modelebi da amitom SeuZlebelia 
daprogramebis tradiciuli meTodebis gamoyenebiT maTi 
daprogrameba. aseTi problemebis gadasawyvetad XX saukunis 
II naxevridan ganviTareba daiwyo inteleqtualizaciis 
ideebze dafuZnebulma “araklasikurma” midgomam. aseTi 
midgoma gulisxmobs bunebrivi sistemebis funqcionirebis 
principebis realizacias xelovnur (kerZod, teqnikur) 
sistemaSi; magaliTad adamianuri sistemisaTvis 
damaxasiaTebeli gansjis meTodebis imitirebas teqnikur 
sistemaSi. amisaTvis upirveles yovlisa aucilebelia 
movaxdinoT aRniSnuli gansjis meTodebis maTematikuri 
modelireba, risTvisac damuSavebuli iqna sxvadasxva 
formaluri logikuri sistemebi. aseTi logikuri sistemebia 
predikatuli logika, binaruli (bulis) logika  
temporaluri (ing. Temporal – droiTi) logika.  
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predikatul logikaSi  gamoyenebulia arsebobis ∃ da 
sayovelTaobis ∀  predikatebi (laT. Preaedicatum – naTqvami, 
Tqmuli), romelTa saSualebiTac SesaZlebelia logikuri 
konstruqciebis maTematikuri (formalizebuli) Cawera. 
magaliTad, logikuri konstruqcia “arsebobs iseTi 

logikuri x cvladi, romlis drosac P(x) funqcia iRebs 

raRac k mniSvnelobas” predikatuli logikis gamoyenebiT 
formalurad Caiwereba Semdegnairad: 

 

               ∃ x (P(x)=k) ,                     (4.13) 
 

xolo logikuri konstruqcia “yoveli logikuri x 
cvladisaTvis P(x) funqcia iRebs raRac k mniSvnelobas” 
formalurad Caiwereba Semdegnairad: 
 

                       ∀ x (P(x)=k).                                          (4.14) 
 

binaruli (bulis)  logikis safuZvlebi detaluradaa 
ganxiluli Cvens mier Sedgenil damxmare saxelmZRvaneloSi 
[9]. aq  mxolod imis aRniSvniT SemovifarglebiT, rom 
aRniSnul logikaSi binarul, vTqvaT x, cvlads SeuZlia 
mxolod ori logikuri mniSvnelobis miReba, romelTaganac 
erT-erTi iTvleba WeSmarit mniSvnelobad da aRiniSneba 

cifriT 1, xolo meore – yalb (mcdar) mniSvnelobad da 

aRiniSneba cifriT 0, e.i.  
 
                      x=                            (4.15) 
                                                                                  

amasTanave aRniSnul logikaSi dakonkretebuli ar aris 

drois romel momentebSi iRebs cvladi 1-is an 0-is 
mniSvnelobas.  

binarul logikaSi arsebobs 1 unaruli, 5 martivi 
binaruli da 3 kompleqsuri binaruli operatori, romlebic 
nebismieri logikuri konstruqciebis formalurad Caweris 
saSualebas gvaZlevs. 

temporaluri logika saTaves jer kidev aristoteles 
naSromebSi iRebs, magram damoukidebel sistemad misi 
Camoyalibeba XX saukunis II naxevarSi dasrulda; igi 
SeiZleba binaruli logikis ganzogadebad CavTvaloT, 

1, 
 

0 



 244
radgan masSi fiqsirebulia drois konkretuli momentebi, 
romelTa drosac ganxiluli logikuri cvladi iRebs 
WeSmarit da yalb mniSvnelobebs. magaliTad, aRniSnul 
logikaSi (4.15) gamosaxulebas SeiZleba Semdegnairad 
Seicvalos:  

 
               x=                                   (4.16) 
 

romlis ZaliTac drois t = t1, t2,..., tn  momentebSi x = 1, xolo 
danarCen momentebSi x = 0. 

temporalur logikaSi arseboba 2 binaruli da 5 
unaruli operatori, romlebic logikuri konstruqciebis 
formalurad Caweris saSualebas gvaZlevs. 

zemoTganxilul logikebs klasikuri logikebi 
ewodeba. maTTvis damaxasiaTebeli niSania is, rom logikur x 
cvlads SeuZlia mxolod ori -  WeSmariti (x=1) an mcdari 
(x=0) - mniSvnelobis miReba, e.i. x∈{0,1}. klasikuri logikis 
ganzogadebis gziT 1965 wels l. a.zadem (L.A. Zadeh) daafuZna 
e.w.aramkafio logika (fuzzy logic), romlis drosac logikuri x 
cvladi iRebs mniSvnelobebs 0-dan 1-mde farglebSi [39; 40], 

e.i. x∈{0,…,1}. 
 temporalurma da aramkafio-temporalurma logikam 

gamoyeneba hpova procesebis dinamikis Sesaxeb eqspertTa 
gansjis meTodebis modelirebaSi, agreTve sxvadasxva saxis 
sainformacio, sainformacio-mmarTvelobiTi da 
makontrolebeli sastemebis monacemTa bazis Sesaqmnelad. 
kerZod, aramkafio-temporaluri logikis gamoyenebiT 
warmatebiT iqna damuSavebuli RerZebis mTvleli gadamwodis 
inteleqtualuri dinamikuri modeli [21].   

inteleqtualuri saliandago wertilovani 
gadamwodebis damuSaveba da  sarkinigzo avtomatikisa da 
telemeqanikis sasadguro da sagadasarbeno sistemebSi maTi 
gamoyeneba mZlavr impulss miscems aRniSnuli sistemebis 
Semdgomi ganviTarebisa da srulyofis process. 

 
 
 
 
 
 

1, Tu t∈{t1,t2,····,tn} 
 

0, Tu t∉{t1,t2,····,tn} 
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d a n a r T i   1 

sarelso wredis aparaturis maxasiaTeb- 
lebi da oTxpolusebis koeficientebi 

cxrili d 1.1. mudmivi denis saliandago mimRebebis  
           eleqtruli maxasiaTeblebi 

  deni, a       
reles 
 tipi 

 Ru- 
zas  
amoq- 
mede- 
bis 
  ≤ 

Ru- 
zas 
Camo- 
Sveb- 
 is 
  ≥ 

 
dabr- 
uneb- 
 is 
Kd. 

. 

saim- 
edod 
dabr- 
uneb- 
Ks.d.  
 

 
 
gragnilebis 
raodenoba 
da maTi Se- 
  erTeba 
 
 

  НШ2-2 0,135     0,055       0,41     0,25        erTi 
АНШ2-2 0,135     0,055      0,41      0,25     ori, mimdevr. 
НМШ-2 0,11       0,045      0,9        0,7          erTi  
ИМШ1- 
   -0,3 

              
0,28 

             
0,135 

             
0,9 

         
0,75 

   erTi 

         cxrili d 1.2  cvladi denis erTelementiani saliandago 
                  mimRebis eleqtruli maxasiaTeblebi  

   Zabva,  v  koeficienti   
 reles 
  tipi 

 Ruz- 
as amo- 
qmedeb- 
  is  
     ≤ 

Ru- 
zas  
Camo- 
Sveb- 
  is 
  ≥   

  
dabr- 
uneb- 
 is 
Kd. 
 

saim- 
edod 
dabr- 
uneb- 
Ks.d.  
 

gamarTvis 
sqema, gra- 
gnilebis 
raodenoba 
da maTi 
SeerTeba 

     10,5      5  0,48      0,3 bogiruli, 
ori, para- 
leluri 

  АНШ2- 
  - 2400 

      35   17,5    0,5      0,3 1,5 period- 
iani, ori,’ 
mimdevrob. 

НМВШ2- 
1000/1000 

      10,5     5  0,48      0,3 1,5 period- 
iani, ori,’ 
mimdevrob. 

НВШ1-800       27     12  0,44      0,3 ,5 period- 
iani, ori,’ 
mimdevrob. 

ИМШ-110       3,2     2   0,9       0,7    
    SeniSvna. uwyveti kvebis relesTvis saimedod dabrunebis 
          koef. Ksd.= 0,6Kd; impulsuri relesTvis Ksd.= 0,778Kd.  
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cxrili d. 1.3.  ДСШ tipis mimRebis el. maxasiaTeblebi 
 

adgilobri- 
vi elementi 

    saliandago 
elementi 

    
  

  
r
el

es
  
 t

ip
i 

s
al

ia
nd

ag
o
 d

en
is

  
s
ix

S
ir

e
f,

hc

  
 Z
ab

va
  

U
ad

.e
, 
v 
 

 d
en
i,
 a
r
au

me
t
e-
 

  
  

s
i 

I a
d
.e
., 
a 

  
 U

pi
r
. 
, 
v 
  

   
 I

pi
r
. 
, 
a 

  
 U

s
r
. 
, 
v 

  
 I

s
r
 ,
 a
 

  
 U

Ca
m 
, 
v 

  
 I

Ca
m.
 ,
 a
 

Za
bv

eb
s
 S

o
r
is

 Z
vr

is
 i

d
e-
  

al
u
r
i 

ku
T
x
e,
 φ

id
. 
, 
g
r
ad
  

  Д
С
Ш

-2
 

   
   

 5
0 

  
    

   
11

0 

   
  0

,1
45

 

   
   

 2
8 

   
  0

,0
47

 

   
   

 4
5 

   
  0

,0
75

 

   
   

  2
0 

   
 0

,0
33

 

   
   

97
 

   
Д
С
Ш

-1
2 

   
   

   
50

 
    

   
 2

20
 

   
  0

,0
72

 

   
   

  1
0 

   
 0

,0
16

5 

   
   

  1
4 

   
  0

,0
23

 

   
   

  6
,3

 

   
 0

,0
10

05
 

   
   

   
 9

0 

  Д
С
Ш

-1
3 

   
   

  2
5 

    
   

11
0 

   
   

0б
05

 

   
   

  1
1 

   
  0

,0
27

 

   
   

   
15

 

   
   

0,
03

7 

   
   

   
7 

   
   

0,
01

6 

   
   

   
90

 

Д
СШ

13
А

 

   
   

   
25

  
    

   
  1

10
 

   
   

 0
,0

8 

   
   

   
 9

 

   
   

0,
02

3 

   
   

   
 1

2 

   
   

  0
,0

3 

   
   

  5
,4

 

   
  0

,0
13

5 

   
   

   
 9

0 
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   cxrili d. 1.4. transformatoris oTxpolusaTa koeficientebi 
 

transf- 
ormato- 
ris 
tipi 

 

 n 
 

   A 
 

B  B 
 

      C 
 

    D  

    1  2      3      4      5      6 
         2   5       h  c      s  i  x  S  i  r  e           
ПРТ-А 9,15 

12,2 
15,7 
18,3 
30,0 
40,0 
44,0 
55,0 

0,110(00) 
0,082(00) 
0,67  (00) 
0,055(00) 
0,033(00) 
0,026(00) 
0,023(00) 
0,019(00) 

 2,4 (360) 
 2,6  (360) 
 3,0 (360) 
 3,9 (360) 
 4,2 (300) 
 4,4 (260) 
 4,6 (230) 
 5,0 (150) 

0,006(-650) 
0,0075(-670) 
0,012(-670) 
0,0033(-800) 
0,0064(-800) 
0,008 (-770) 
0,009 (-740) 
0,011 (-700)   

 9,15 (00) 
12,2 (00)  
15,7 (00)  
18,3 (00)  
30,0 (00) 
40,0 (00)  
44,0 (00)  
55,0 (00)   

                   5  0       h  c      s  i  x  S  i  r  e    
ПОБС- 
      -2А 
ПОБС- 
      -3А 
 ПРТ-А 
 
 
 
 
 
 
СОБС-2 
 
 

18,2 
 
  5,0 
9,15 
12,2 
15,7 
18,3 
22,0 
33,0 
40,0 
 
13,7 
 
15,0 
 
16,0 

0,0564 
   (2020I) 
0,250(00) 
0,109(00) 
0,082(00) 
0,067(00) 
0,055(00) 
0,046(00) 
0,033(00) 
0,025(00) 
 
0,073 
   (3005 I) 
0.067 
   (3042 I) 
0,064 
   (2025 I) 

1,072 
     (26030 I) 
5,4 (200) 
2,0 (250) 
2,3 (180) 
2,5 (150) 
3.15(170) 
3,38(170) 
3,97(15030I) 
4,32(14030I) 
 
7,5 (21045 I) 
 
7,7(19050 I) 
 
 7,74 
   (22025 I) 

0,014 

      (-59030 I) 
0.0075 (-700 ) 
0,0024 (-600) 
0,0044 (-670) 
0,0064 (-600) 
0,0014 (-600) 
0,0018 (-600) 
0,0021(-600) 
0,0026 (-600)  
 
0,0033 
      (-62035 I) 
0,0035 
      (-63023 I) 
0,0036 
      (-61055 I) 

17,72 
      (3020 I) 
5,0 (00) 
9,15 (00) 
12,2 (00) 
15,7 (00) 
18,3 (00) 
22,0 (00) 
30,0 (00) 
40,0 (00) 
 
13,69 
    (-3005 I) 
14,52 
    (-7043 I) 
15,77 
    (-7043 I) 

                
                       
                   (dasasruli Semdeg gverdze) 
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                         cxril d.1.4-is dasasruli 
 

    1  2      3      4      5      6 
 
 
 
 
 
СОБС- 
     -2А 

17,7 
 
 
 
 
13,7 
 
 
15,0 
 
 
17,0 
 

0,058 
 (30015 I) 
 
 
 
0,076 
   (0040 I) 
 
0,073 
   (0045 I) 
 
0,067 
   (0055 I) 
 
 

 7,77 
    (70045 I) 
 
 
 
4,96 
      (23015 I) 
 
5,02 
      (18030 I) 
 
  5,29 (190) 
      
 
 

0,041  
   (-62045 I) 
 
 
 
0,002 (560) 
 
 
0,00124 
          (560) 
 
0,00134 
    (56030 I) 
 

17,0 
   (-13015 I) 
 
 
 
13,2 
       (0040 I) 
 
13,64 
    (0045 I) 
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        cxrili d.1.8 sarelso xazis parametrebi (Р65 relsebi, 
                      rgolis sigrZe 12,5 m, σ =1,5. 10-3 sim/m 
 

sarelso mary- 
uJis kuTri sa- 
angariSo wina- 
  Roba, zr. 
     omi/km 

 
urTierTinduq- 
     tiuroba, 
     M12 . 10-5 
        hn/km 

 
miwuri traqt- 
is koeficien- 
    ti E  

 
sasig- 
nalo  
denis 
sixS- 
ire, 
 f, hc 

modu- 
 li  

argum- 
 enti 

modu- 
 li 

argum- 
 enti 

modu- 
 li 

argum- 
 enti 

 12,5 
  25 
  50 
  75 
 125 
 175 
 225 
 275 
 325 
 375 
 425 
 475 
 525 
 575 
 625 
 675 
 725 
 775 
 1000 
 2000 
 3000 
 4000 
 5000 
 6000 
 7000 
 8000 
 9000 
10000 

 0,22 
  0,36 
  0,61 
  0,84 
  1,29 
  1,73 
  2,16 
  2,58 
  3,00 
  3,42 
  3,84 
  4,26 
  4,67 
  5,08 
  5,49 
  5,91 
  6,32 
  6,72 
  8,65 
16,63 
24,64 
32,61 
40,56 
48,49 
56,41 
64,32 
72,22 
80,11 

  50,89 
  57,40 
  63,56 
  67,7 
  70,9 
  73,26 
  74,88 
  76,03 
  77,03 
  77,8 
  78,45 
  78,99 
  79,47 
  79,88 
  80,25 
  80,22 
  80,88 
  81,15 
  82,12 
  84,29 
  85,29 
  85,89 
  86,31 
  86,62 
  86,86 
  87,06 
  87,22 
  87,36 

   157 
   150 
   144 
   140 
   134 
   131 
   129 
   129 
   125 
   124 
   122 
   121 
   120 
   119 
   118 
   117 
   116 
   116 
   114 
   107 
   103 
   100 
     98 
     96 
     95 
     93 
     92 
     91 

  -5,71 
  -5,99 
  -6,28 
  -6,46 
  -6,71 
  -6,88 
  -7,01 
  -7,12 
  -7,22 
  -7,3 
  -7,38 
  -7,44 
  -7,51 
  -7,56 
  -7,62 
  -7,67 
  -7,71 
  -7,76 
  -7,93 
  -8,44 
  -8,77 
  -9,03 
  -9,23 
  -9,40 
  -9,56 
  -9,69 
  -9,82 
  -9,93 

   1,75 
   1,88 
   1,98 
   2,02 
   2,06 
   2,08 
   2,09 
   2,09 
   2,1 
   2,1 
   2,10 
   2,10 
   2,10 
   2,10 
   2,09 
   2,09 
   2,09 
   2,09 
   2,09 
   2,06 
   2,04 
   2,02 
   2,01 
   2,00 
   1,99 
   1,98 
   1,97 
   1,96 

 11,44 
   9,66 
   7,56 
   6,29 
   4,75 
    3,8 
   3,13 
   2,62 
   2,22 
   1,89 
   1,61 
   1,38 
   1,17 
   0,99 
   0,82 
   0,68 
   0,54 
   0,43 
   0,02 
 -1,04 
 -1,54 
 -1,56 
 -2,08 
 -2,06 
 -2,40 
 -2,51 
 -2,61 
 -2,70 
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        cxrili d.1.9  normalur reJimSi momuSave sar- 
                       elso oTxpolusas koeficientebi 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

maizol- 
irebeli 
pirapir- 
   ebi 

 
     oTxpolisas  koeficientebi 
 

mkvebav 
da rel- 
eur bo- 
loebSi 

 
  chγl 

 
Ztshγl 

 
  shγl 
      Zt 

 
  chγl 

 
releur 
boloSi 
 

 
  chγl 

 
Ztshγl 

 
chγl +shγl 
      Zt    

 
chγl +shγl 

 
mkvebav 
boloSi 
 

 
chγl +shγl 

 
Ztshγl 

 
chγl +shγl 
      Zt    

 
   chγl 

ar arse- 
boben  
arcerT 
boloSi 

 
chγl +shγl 

 
Ztshγl 

 
2(chγl +shγl 
        Zt   

 
chγl +shγl 
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             cxr.d.1.10. tipuri oTxpolusaTa koeficientebi 
 

       oTxpolusaTa 
       koeficientebi 

 
    s q e m e b i 

  A       B   C    D  
        1   2   3   4  5 

 

 

 
 
     1     
 
 

 
 
    Z 
 

 
 
    0 
 

 
 
   1 
 

 
 

 

 
 
    1    
 
 

 
 
   0 
 
      

 
 
  1/Z 
 
     

 
 
   1 
 
     

 
 

 
 
 

 
      
 
   1 
 
 

 
 
 
  Z1 

  
 
 
  1/Z2  

             
  
 
   1 
 
    

 
 

 
 
 

1 
+ 

Z 1
  /

 Z
2 

 

  
 
 
   Z1 

 
 
 
 1/Z2   

1 
+ 

Z 
3 
 / 

Z 2
 

 
 
                               
                                     (dasasruli Semdeg gverdze)  
 
 
 
 
 
 
 
                                



 258
 

cxr.d.1.10-is dasasruli 
       

        1   2   3   4  5 
 
 

 
 
 

1 
+ 

Z 1
  /

 Z
2 

Z 1
 +

  Z
2 

 +
 (Z

1Z
2)

Z 3
 

 

 
 
 
  1/Z2 

1 
+ 

Z 
3 
 / 

Z 
 

 
 

 
 
 

1 
+ 

Z 1
  /

 Z
2 

 
 
 
 

Z1 

1/
Z 2

+1
/Z

3+
Z 1

/(Z
2Z

3) 

1 
+ 

Z 1
  /

 Z
2 

 

 

 
 

C
Z 

+ 
A

 

D
Z 

+ 
B

 

 
 
    C 

 
 
    D 

 
 

 
 
 

A
1A

2 
+ 

 B
1D

2 

A
1B

2 
 +

  B
1D

2 
 

C
1A

2 
 +

  D
1C

2 

C
1B

2  
+ 

 D
1D

2 
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                                        d a n a r T i     2 

          avtomatikisa da telemeqanikis sarkin- 
          igzo sistemaTa elementebis saimedo- 
                 obis maxasiaTeblebi 
 
         cxr. d.2.1. sarelso wredebis xelsawyoebis 
                    mtyunebaTa intensiurobebi 
 

  
 
xelsawyos 
 t i p i 

xelsawyo- 
ebis mtyu- 
nebaTa in 
tensiuro- 
bebi 10-6, 
   sT 

 
 
xelsawyos 
 t i p i 

xelsawyo- 
ebis mtyu- 
nebaTa in 
tensiuro- 
bebi 10-6, 
   sT 

      1     2      3      4 
       r  e  l  e     transformatorebi     
 НР2-2 
НР1-2 
НМШ-0,3 
ИМВШ-110 
ДСР-11 (12) 
НШ2-2 
ТШ-65В 
ТШ1-65 
ТШ1-2000 
ТШ-2000Б 
ДСШ-12 
ДСШ-13 
АНШ5-1600 

      0,031 
      0,014 
      0,824 
      0,504 
      0,139 
      0,035 
      1,2 
      1,720 
      1,510 
      0,630 
      0,200 
      0,385 
      0,026      

            b l o k e b i 

ПОБС-2 
ПОБС-2А 
ПОБС-3 
ПОБС-3А 
СОБС-1 
СОБС-2 
СОБС-2А 
СОБС-3 
ПТ-25 
ПТ-25А 
ПРТ-25 
ПРТ-25А 
СТ-2 
СТ-2А 
СТ-3 
СТ-3А 
РОБС-1 
РОБС-3 

       0,057 
       0,057 
       0,057 
       0,057 
       0,23 
       0,049 
       0,049 
       0,49 
       0,071 
       0,071 
       0,19 
       0,19 
       0,29 
       0,09 
       0,06 
       0,24 
       0,07 
       0,04 

 qanqaruli transmiterebi 

КБМШ-1 
КБМШ-1А 
КБМШ-4 
КБМШ-4А 
ЗБДСШ 

      2,2 
      2,00 
      2,14 
      1,62 
      0,32 

МТ-1 
МТ-2 

    0,48 
        0,64 

                   
                  (dasasruli Semdeg gverdze) 
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                                   cxr. d.2.1.-s dasaruli 

      1     2      3      4 
        ujredebi kondensator. blokebi 

ДЯ-3А 
ВЯ-3Б 
БС-ДА 
БК-ДА 
БИ-ДА 

       1,29 
       2,30 
       0,45 
       1,42 
       2,19       

КБ4х1 
КБ4х4 
КБ1х2 
КБ6 
КБ1 

    0,057 
        0,070 
        0,080 
        0,330 
        0,610 

            gammarTvelebi  koduri transmiterebi 
ВАК-14 
ВАК-14А 
ВАК-14Б 
ВАК-14М 

       0,29 
       1,35 
       0,64 
       0,29 

КПТШ-5 
КПТШ-7 
КПТШ-8 
КПТШ-9 

    0,31 
        0,98 
        0,98 
        0,35 

        f i l t r e b i     s x v a d a s x v a 

ЗБФ-1 
РЭФ-1 
ФП-25 
ФП-75 

       0,115 
       0,013 
       0,170 
       0,180 

АВМ-1 
РВН-250 
ПЧ50.25 
sapirapire 
SemaerTebeli 

    0,063 
        0,710 
        0,363 
 
        0,021 

      

 

 

 

                  

               cxr. d.2.2. aRdgenis drois mdgeneblebi 
                          sarelso wredebisaTvis 

   o  b  i  e  q  t  i    Tmisv., 

 wT 

TaRm., 
 wT  

Tac., 
wT 

TaRd., 
 wT. 

50 hc sixS. ricxviT-koduri  
avtoblk. sarelso wredebi 

 27  14  25  60 

impulsur-sadeniani avtobl- 
kirebis sarelso wredebi 

 29  10  21   60 

sasadguro liandagebis sa- 
relso wredebi 

 10  14   22   46 

sadg. yelis izolirebuli 
seqciis sarelso wredi 

  15  14  22    51 
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sagnobrivi saZiebeli 
 
 

a 
-abrazuli efeqti 172; 
-avtomaturi gadamRobi 

sistema 48; 
-avtomaturi salokomotivo 

signalizacia  47; 
-avtoblokireba 12; 40; 

    ∼ centralizebuli 43; 

    ∼ koordinatuli  45; 
-amoqmedebis Zabva (reles) 

77; 
-amomrTveli avtomaturi 

162; 
-anoduri zona 152; 
- sistemis arasaimedod 

funqcionirebis mizezi: 

   ∼ subieqturi 175; 
   ∼ obieqturi  175; 
-aramarSrutizebuli 

gadaadgileba 31; 
-aramkafio logika – 244; 
-asimetria: 

    ∼ ganivi 181; 
    ∼ grZivi 181; 
-aRdgenis dro 214; 

     ∼ saSualo 214; 
-aRmqmeli (mgrZnobiare) 

elementi 216; 217; 

          b 
-balastis (izolaciis) 

eleqtruli winaRoba 102; 
--blokireba 11; 

   ∼ araavtomaturi 11; 
   ∼naxevradavtomaturi 12; 
        40; 

   ∼ avtomaturi 12; 40; 
-blok-ubani 12; 

g 

-gadasarbeni 39; 
 

-gadamwodi 39; 

    ∼ droSi uwyveti 218; 
    ∼ pirveladi 218; 

    ∼ sivrculad uwyveti 
218; 

    ∼ wertilovani 218; 
-gamosxiveba: 

    ∼ alfa 238; 

    ∼ beta 238; 
    ∼ gama 238; 
-gamtaroba (sarelso 

xazis): 

     ∼ grZivi 153; 
     ∼ ganivi 153; 
-ganmmuxtveli dabalZabvi- 

ani, ventiluri 151; 
-gaJonvis deni 74; 151; 

d 

-dabrunebis Zabva (reles) 
77; 

-dartyma 173; 
-damatebiTi daSuntvis 

zona 140; 
-daculoba 26; 
-dacviTi mdgomareoba 23; 
-daZveleba 174; 
-denebis rezonansi 63; 118; 
-denebis rezonansis piroba 

64; 
-determinirebuli gaangari- 

Sebebi 85; 
-deSifratori 29; 
-difuzia 170; 
-drenaJuli dacva 154; 

e 
-elementaluri marSruti 

37; 
-eleqtrokotoziuli 

daSla 150; 
-eleqtroqimiuri efeqti 103 
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-eleqtruli pirapiri 61; 
-efeqturi mniSvneloba 

(denis) 110 

v 
-vargisianoba (konturis) 

121; 235; 
-vibracia 173; 

z 

-zegavlena: 

    ∼ aperioduli 167; 

    ∼ perioduli 167; 

    ∼ stacionaluri 167; 

    ∼ fotoqimiuri 172; 

i 
-izotopi 237; 
-intervaluri regulirebis 

sistema 39; 
-isris Sexsna 36; 
-isris Caketva 36; 

k 
-kaToduri dacva 154; 
-kaToduri zona 152; 
-kaToduri polarizacia; 
-koeficienti: 

  ∼ asimetriis 114; 
  ∼ gadatvirTvis 80; 

  ∼ mzadyofnis 214; 
  ∼ milevis 103; 

  ∼mimRebis dabrunebis 78; 
  ∼ mimRebis amoqmedebaze  
      maragis 78; 

  ∼normatuli amatareblo 
     Suntisadmi mgrZnob- 
      is 83; 

  ∼ oTxpolusas 88; 

  ∼talRis gavrcelebis 103 

   ∼ fazuri 103; 
-korozia: 

   ∼ biologiuri 171; 

   ∼  eleqtrolituri 171; 

   ∼ kontaqturi 170; 

 
   eleqtruli 151; 
   niadaguri 151;  

l 

logika: 

   ∼ binaruli 243; 

   ∼ predikatuli 243; 

   ∼ temporaluri 244; 

m 
-matareblis moZraobis avt 

omat. sadispetCero kontrol- 
is sistema 48; 

-maTanabrebeli 162; 
-maTematikuri lodini 210; 
-marSruti: 31 

   ∼ gagzavnis 31; 
   ∼ gadacemis 31; 
   ∼ miRebis 31; 
   ∼ samanevro 31; 
   ∼ samatareblo 31; 
-marSrutizebuli gadaadgi- 

leba 31; 
-marSrutis gamzadeba 32; 
-marSrutis Caketva: 

  ∼individualuri marTvis 
     centralizaciaSi 36; 

   ∼ marSrutuli marTvis  
     centralizaciaSi 36; 
-meqanizacia (sruli) 26; 
-mmarTveli organo 28; 
-moqmedi mniSvneloba 

(denis) 110; 
-mtyuneba : 164; 

  ∼ damokidebuli 164; 

  ∼ damoukidebeli 164; 

  ∼ TandaTanobiTi 164; 213; 

  ∼ konstruqciuli 165; 

  ∼ sawarmoo 165; 
  ∼ uecari 164; 212; 
-mtyunebaTa albaTobis 

simkvrive 211; 
-mtyunebamde saSualo 

namuSevroba 210; 
-mtyunebebis intensiur- 
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   ∼ mSrali 170; 

   ∼ teniani 170; 
   ∼ sveli 170; 
 
-muSaobis unaris aRdgenis 

saSualo dro 210; 

n 
-namuSevroba 76; 
-neimanis formula 99; 
-hormaluri reJimi 

(sarelso wredis) 73; 
-normaluri reJimis 

(sarelso wredis) yvelaze 
cudi pirobebi 73; 

o 

-oTxpolusa: 86; 

   ∼ aqtiuri 87 
   ∼ pasiuri 87; 
   ∼ simetriuli 89; 

   ∼ wrfivi 87; 
-oTxpolusas gantolebebi 

87; 
-oTxpolusas winaRoba^ 

   ∼ Sesasvleli 87; 

   ∼ gamosasbleli 87; 
-oTxpolusas mokled 

SerTva 89; 
-oTxpolusas uqmi svla 89; 

p 
-piezoefeqti 236; 
-pirapirebis winaRobaTa 

normatuli mniSvnelobebi 187; 
-pirobiTi obieqti; 

r 

-rezonansi: 63; 

  ∼ denebis 63; 118; 
  ∼ Zabvebis 120; 

s 

-sakontrolo reJimi 
(sarelso wredis) 73; 

-sakontrolo reJimis 
yvelaze cudi pirobebi 80; 

oba 210; 
-saliandago arxi 45; 
-saliandago mimRebi 16; 
-sarelso wredi: 14; 50; 

  ∼ erTZafiani 56; 

  ∼ impulsuri 69; 

  ∼ koduri 69; 123; 133; 
  ∼ mimdevrobiT ganStoeb- 
    uli 66; 

  ∼ normalurad gaxsnili  
    14; 51;      

  ∼ normalurad Sekruli 
    15; 51;  

  ∼ mudmivi denis 51; 
  ∼ orZafiani 55; 
  ∼ paralelurad ganSto- 
    ebuli 66; 

  ∼ reaqtiuli 147; 

  ∼ tonaluri 60; 61; 64; 145 

  ∼ upirapiro 61; 136; 144; 
  ∼ fazaTmgrZnobiare 72;  
    129; 

  ∼ cvladi denis 55; 
-sarelso wredis: 

  ∼aRdgenis procesi 214; 
  ∼ gadacemis winaRoba 95; 
  ∼ meoreuli parametrebi 
    97; 

  ∼ normal. mdgomareoba 14 

  ∼ pirveladi parametrebi 
    97; 

  ∼ sinTezi 96; 

  ∼ Canacvlebis sqema 86; 94  
-sarelso wredebis bolo-  

ebis optimaluri winaRoba 123 
-sarelso wredebis dacvi- 

Ti mtyuneba 209; 
-sarelso wredebis saxifa- 

To mtyuneba 209;     
-sarelso wredebis dacvis 

saSualebebi: 

  ∼ individualuri (pasi- 
    uri) 112; 

   ∼ saerTo (aqtiuri) 112; 
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-saliandago wertilovani  

gadamwodi: 

     ∼ akustikuri 237; 
     ∼ gama-eleqtronuli 239;  

  ∼ generatoruli 219; 

  ∼ grigalurdeniani 234; 

  ∼ erTarxiani 224; 

  ∼ eleqtrokontaqturi  
    229; 

  ∼ eleqtromagnituri 
   232; 233; 

  ∼ induqtiuri 229; 
  ∼ infrawiTeli 237; 

  ∼ magnitoinduqciuri 
    231; 233; 

  ∼ magnitorezistoruli 
    234; 

  ∼ meqanikuri 228; 
  ∼ meqanoinduqciuri 231; 
  ∼ multikompleqturi 228; 

  ∼ orarxiani 225; 
  ∼ radioizotopuri 237; 
  ∼ radiotaluri 236; 

  ∼ rezistoruli 234; 

  ∼ fotoeleqtruli 236; 

  ∼ calmagi. 
-saremontod vargisoba 26; 
-satransporto kompleqsi: 

    ∼ ganmarteba 18; 
    ∼ saxmeleo 19; 

    ∼ sahaero-kosmosuri 19; 
    ∼ sawyalosno 19; 
 -satransporto kompleqs- 

is: 

  ∼ garegani usafrTxoeba  
    20; 

  ∼ saimedooba 20; 
  ∼ saremontod vargisoba 
    20; 

  ∼ umtyunveloba 20; 

  ∼ usafrTxoeba 20; 

  ∼ funqcia 20; 

     

  ∼ Sinagani usafrTxoeba  
    20; 

  ∼ xangamZleoba 20; 
-saxifaTo mdgomareoba 23; 
-saxifaTo mtyunebis kri 

teriumi 25; 
-signalizaciis, centrali- 

zaciisa da blokirebis (scb) 
sistema 17  

-sasargeblo simZlavre 59; 
-satelegrafo gantolebe 

bi 107; 
-signalizacia: 

  ∼ samniSna 41; 
  ∼ oTxniSna 42; 
-simZlavris koeficienti 60 
-sistema: 

  ∼ avtomatikis sasadguro 
    31; 

  ∼ avtomanikis 27; 
  ∼ avtomatizirebuli 27;28 

  ∼ avtomaturi 27; 28; 
  ∼ pirdapiri marTvis 27;28 

  ∼ telemeqanikuri 29; 

t 

-talRuri winaRoba 104; 121; 
-telemeqanika 29; 
-tramvai 5; 

u 

-umtyunveloba 25; 
-umtyuno muSaobis albaT- 

oba 210; 
-usafrTxoeba: 

  ∼ ganmarteba 17; 
  ∼ garegani 18; 
  ∼ sarkinigzo avtomatiki- 

sa da telemeqanikis sistemis 
25; 

R 

-Ruzas mizidvis Zabva 77; 
-Ruzas CamoSvebis Zabva 77; 

   
  



 270
 
 

S 

-Senaxuloba 26; 
-SeTanxmebuli wredi 104; 
-SeuTanxmebeli wredi 104; 
-Sifratori 29: 
-SuqniSani: 

  ∼ ganmarteba 32; 
  ∼ gasavleli 42; 

  ∼ samanevro 32; 
  ∼ sasadguro 32; 
  ∼ samatareblo 32; 

  ∼ Serwymuli 32; 

  ∼ winaSesasvleli 42; 
-Sunturi efeqti 75; 
-Sunturi mgrZnobiaroba: 

  ∼ absoluturi 81; 

  ∼ normatuli 83; 
-Sunturi mgrZnobiarobis 

kritikuli adgili 80; 

C 
-Camiweba 150; 
-Camiwebis aqtiuri mowyob- 

ilobebi 154; 
-Camiwebis pasiuri mowyob- 

ilobebi 154; 
 

   
 

 
 
   
 
  
 

 
    

    
 

 
 
 
 

 

   

c 

-centralizacia: 

  ∼ ganmarteba 11; 
  ∼ adgilobrivi damokide- 

bulebebisa da adgilobrivi  
kvebis 34; 

  ∼ avtomaturi marTvis 35; 

  ∼ eleqtronuli 38; 

  ∼ eleqtromeqanikuri 33; 

  ∼ leqtrulei 24; 

  ∼ individualuri marT- 
    Tvis 35;  

  ∼ marSrutuli marTvis  
    35; 

  ∼ meqanikuri 33; 
  ∼ mikroprocesoruli 39; 

  ∼ pnevmaturi 33; 
  ∼ programuli marTvis 35 

  ∼ releuri 38; 

  ∼ centraluri damokide- 
bulebebisa da adgilobrivi  
kvebis 34; 

  ∼ centraluri damokide- 
bulebebisa da centraluri  
kvebis 34; 

x 
-xangamZleoba 25; 

h 
-hidrolizi 168; 
-higroskopuloba 168; 
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mokle qarTul-inglisuri termino- 
logiuri leqsikoni 

 

- adgilobrivi damokidebuleba – Local dependence; 
- adgilobrivi kveba – Local supply; 
-avtoblokirebis gasavleli signali –  
                                                      - Wayside automatic signal;  
- avtoblokirebis sistema  - Automatic block system; 
        ∼ koduri avtoblokireba - Code-pulse blocking; 
                                                            Coded current block; 
        ∼ ormxrivi avtoblokireba - Either-direction automatic  
                                                                     block system; 
    ∼ calmxrivi avtoblokireba - Single-direction automatic  
                                                                         block signaling; 
        ∼  mudmivi denis avtoblokireba – 
                            - direct-current automatic block; 
       ∼ cvladi denis avtoblokireba  -  
                            - Alternating-current automatic block; 
- avtogadamrTveli - Auto switch; 
- avtomaturi gamorTvis sarqveli - Emergency valve; 
- avtomaturi regulirebis sistema –  
          - Servo system; Servosystem; Automatic control system; 
- avtomemanqane - Automatic train driver; 
- avtostopi  (samatareblo) - Automatic train stop; 
- akumulatoruli batarea - Rechargeable battery;  Storage  
                                                                         battery 
- akumulatoruli batareis damuxtva - Battery charging; 
- albaToba – Probability; 
      ∼ aRdgenis albaToba – Probability of preset-time res- 
                                                  toration; 
      ∼ dazianebis warmoSobis albaToba – failure probability; 
      ∼   umtyuno muSaobis albaToba - probability of  
                            no-failure, reliability probability 
- amomrTveli – Switch; 
- amuSavebis wredi - Starting circuit; 
- anoduri zona – Anodic area; 
- anZa (anZuri) – Mast; 
- arasrulfasovani (nawilobrivi) aRdgena –  
                        - Degraded recovery; 
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- araSesaWreli – Nontrailable; 
- arawrfivi eleqtruli deni - Nonlinear electric circuit; 
- arawrfivi elementi - Nonlinear element; 
- arekvlili talRa - Reflected wave; Echo wave; Back wave; 
- arxi (sakomunikacio sistemis nawili) – Channel; 
- aRdgena – Restoration; 
          ∼ sruli aRdgena - Full recovery; 
- aRdgenadi obieqti – Restorable item; 
- aRdgenis saSualo dro – Restoration mean time; 
- aRudgenadi obieqti – Nonrestorable item; 
- balasti (sarkinigzo)  – Roadbed; 
- berketi -  Lever;    Lever arm; 
- blokireba (sarkinigzo) – Block system; 
- blok-kontaqti - Auxiliary contact; 
- blok-ubnis maCvenebeli - Block indicator; 
- bunikuri Semnelebeli - Skate retarder; 
- gadazidvis unarianoba - Hauling ability; 
- gadamwodi – Sensor; 
         ∼ gama-gamosxivebis gadamwodi - gamma-ray probe 
         ∼ grigaluri denebis gadamwodi - Eddy-current sensor; 
         ∼  eleqtruli gadamwodi - Electric sensor; 

 ∼ induqciuri gadamwodi - Induction sensor;    
∼infrawiTeli gamosxivebis gadamwodi - Infrared  
                                                                            sensor; 
  ∼ saliandago gadamwodi -Path-control transducer; 

        ∼ fotogadamwodi - Photosensor; 
         ∼   wertilovani gadamwodi - Point sensor; 
- gadasarbeni - Station-to-station block; Open line track; 
                                Railway haul; 
         ∼  gadazidvebis nakadi - Traffic flow; 
- gavlenis pirveladi parametrebi – Primary  
                                                     interference parameters;  
-gameorebissawinaRo Caketva - Rotation interlocking; 
- gammarTveli – Rectifier;  
        ∼ naxevarperiodiani gammarTveli - Half-wave rectifier; 
- gamosatani saliandago tablo - Remote track diagram; 
- gamomwovi (gamwovi) fideri – Return  feeder; 
- gamtarobis unari – Capacity; 
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      ∼   arxis gamtarobis unari - Channel capacity; 

∼ kvanZis gamtarobis unari - Node capacity; 
      ∼ rkinigzis gamtarobis unari - Traffic capacity; 
      ∼   qselis gamtarobis unari - Network throughput; 
- gamWoli matarebeli - Through train; 
- ganmmuxtveli – Arrester; 
- gaJonvis deni – Leakage current; 
- gardamqmneli – Transducer; 
         ∼ denis gardamqmneli  - Current transducer; 
         ∼ eleqtromagnituri gardamqmneli  - 
                        - Electromagnetic transducer; 
         ∼ Zabvis gardamqmneli  - Voltage transducer; 
- garRveuli (tranzistori) – Burnt-out  (transistor); 
- gauaresebuli maCveneblebiT –Degraded mode; 
- gauCerebeli gatareba matareblis - Through train run; 
- gacdena (gacdenis dro) – Downtime; 
- gorakis avtomaturi centralizacia - Automatic  
                                                                                switching; 
- gragnili – Winding; 
        ∼ koWas  gragnili – Coil winding; 
        ∼ gularis gragnili – Core coil; 
- dabrkoleba – Noise; 
- dazianeba – Damage; 
- damaxinjeba – Distortion;  
- damuxruWeba – Braking; 
      ∼saswrafo (eqstrenuli) damuxruWeba - Emergency braking; 
      ∼ muSa damuxruWeba - service braking 
- daregulireba (SesabamisobaSi moyvana) – Adjustment; 
- darezerveba – Redundancy; 
        ∼   arxebis darezerveba – Circuit caching; 
        ∼ aqtiuri darezerveba - Standby redundance; 

∼ darezerveba sqemaSi - Circuit redundancy; 
        ∼ darezerveba CanacvlebiT - Active redundancy;  
                         Replacement redundancy;  Standby redundancy; 
         ∼ mowyobilobis darezerveba - Equipment reservation; 
- darezervebadi elementi – Element under redundancy; 
- dacalkebebuli marTva - Separate control; 
- dacva – Guardian; 
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- dacviTi mdgomareoba – Protective State; 
- denis wyaro - Current source; Current (power) supply; 
- defeqti – Defect; Imperfection; 
- dispetCeruli kontroli - Supervisory control; 
- dispetCeruli marTva - Supervisory control; Monitoring;  
- dispetCeruli centralizacia – Centralized  traffic control; 
- dispetCeruli pulti – Supervisory console; 
- dispetCeruli centri – Control center;  
- dispetCeri – Traffic controller; 
- dnobadi mcveli - Cutout fuse; 
- drenaJi – Drainage; 
- drenaJuli dacva – Protection with drainijge system; 
- drezina - Hand car;   Trolley; 
- droseli – Orifice plug; Orifice plate; 
- drosel-transformatori – Impedance bond; 
- eleqtroamZravi - Electric drive; 
 - eleqtrokorozia – Electrocorrosion; 
- eleqtromagnituri veli - Electromagnetic field; 
- eleqtromamoZravebeli Zala – 
         - Electromotive [electromoving] force; 
- eleqtromatareblebis moZraoba - Electric train service;  
-eleqtromeqanikosi – Electrician; 
- eleqtromomarageba - Electric supply; Electric power supply; 
- eleqtromontiori – Wireman; 
- eleqtroZrava – Electromotor;  Electric motor;  Motor; 
   ∼ asinqronuli eleqtroZrava – Asynchronous motor; 
      ∼ mudmivi denis eleqtroZrava - Direct current motor; 
      ∼  samfaziani eleqtroZrava  - Three-phase motor; 
      ∼ cvladi denis eleqtroZrava -Alternating current motor; 
- eleqtruli amomrTveli – Cutout; Electric switch; 
- eleqtruli amZravi - Electric actuato;   Electric drive;  
                                                  Motorized drive; 
- eleqtruli gamtaroba - Electric conduction; 
- eleqtruli dabrkolebebi - Electric interference; Electrical  
                                                                            noise; 
- eleqtruli danakargebi - Electric loss; 
- eleqtruli veli - Electric field;  Electrostatic field; 
- eleqtruli velis daZabuloba – Electric field  
          strength; Electric intensity; Electric field intensity; 
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- eleqtruli Zalovani xazebi - electric flux 
- eleqtruli winaRoba - Electrical resistance; 
- elmavali – Electric lokomotive; 
- energia –  Energy; 
        ∼ eleqtromagnituri velis energia –  

- Electromagnetic field energy; 
       ∼ eleqtruli velis energia –  
                                             - Electric field energy; 
        ∼  impulsis energia - Pulse energy; 
        ∼  magnituri velis energia –  
                                            - Magnetic field energy; 
- eqspluataciis pirobebi – Field conditions; 
- vagoni – Railcar; Car; 
         ∼ vagon-laboratoria - Research car; Mobile laboratory; 
          ∼ vagonTsaSeni sawarmo - Car production facility; 
         ∼   vagonSemkeTebeli qarxana - Car-repair plant; 
     ∼  vagono-kilometri - Car-kilometer; 
         ∼ metropolitenis vagoni - Transit vehicle; 
         ∼ samgzavro vagoni – Carriage; Passenger car; Coach; 
         ∼ satvirTo vagoni - Luggage van ; Van ; 
- vagonnakadi - Car traffic volume; 
- vargisoba - Q-factor; Q-quality; 
                ∼   induqtiurobis vargisoba - Inductor Q 
                ∼  kondensatoris vargisoba - Capacitor Q; 
                ∼  konturis vargisoba - circuit Q; Q of electrical 
                                                                                      circuit; 
                ∼   koWas vargisoba - Coil Q-factor ;  Coil quality; 
        ∼ rxeviTi konturis vargisoba - Q factor of  
                                                                          oscillatory system; 
- velis Zalwiri - Field line; 
- zambara – Spring; 
- zRvruli mdgomareoba – Marginal state; 
- zurguli (ganmrTveli) kontaqti - Back contact; 
- Tbomavali – Diesel locomotive; 
- Tvali (borbali) –    Wheel; 
  ∼ rebordiani Tvali - Flange(d) wheel; 
- TviTblokireba - Self-holding;   Self-locking; 
- TviTSemowmebadi - Self-checking; 
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 - izolacia – Izolation; 
        ∼ izolaciis gamtaroba - Insulation conduction;  
        ∼ izolaciis winaRoba - Insulation resistance; 
- izolirebuli seqcia - Insulated section; 
- izolirebuli isruli seqcia - Insulated point section; 
- induqtiuri kavSiri - Electromagnetic coupling; 
        Inductance [inductive] coupling; Magnetic coupling; 
        Mutual-inductance coupling; Transformer coupling; 
- intensiuroba – Intensity;  Rate;  Strength; 
- isrebis dacalkevebuli (individualuri) marTva –  
                                              - Individual-point operation; 
- isrebis marTvis sqema - Points control circuit; 
- isari (sarkinigzo) – Railway points;  Switch; 
     ∼ centralizebuli isari - Interlocked switch; 
-  isari (eleqtruli centralizaciis) - Power switch; 
- (maxarasxebeli gorakis) isari - Hump switch; 
- (maxarisxebeli gorakis) isrebi - Safety points; 
- isrebis marTvis sqema - Points control circuit; 
- isris gadayvana – Change the points; 
- isris gadasayvani berketi - Switch-lever; 
- isris isrisawinaRo Caketva - Facing-point locking; 
- isris (sarelso) kalami –Rail point; 
- isris kalmis Caketva - Locking of point blade; 
- isriskenuli mimarTuleba – Trailing direction; 
- isriskenuli isari - Trailing point, trailing point switch; 
- isrissawinaRo isari - Face point;  Face point switch; 
- isrissawinaRo mimarTuleba – Face direction; 
- isris isrissawinaRo Caketva - Facing-point locking; 
- isris Caketva - Point locking; 
- isris Sexsna - Switch locking release; Point locking release; 
- isris SeWra - Trailing of point; 
- isruli amZravi - Switch operating apparatus; Switch machine; 
-isruli amZravi-Camketi - Switch-and-lock; 
- isruli gadasasvleli – Crossover; 
          ∼ jvaredini gadasasvleli - Scissors crossing; 
- isruli buniki - Heel chair; 
- isruli gadamyvani – Pointwork; 
- isruli gadamyvani meqanizmi - Switch box; 
- isruli gamTbobi - Switch heater; 
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- isruli (samanevro) zona - Switching area ; Points zone; 
- isruli kabeli - Switch cable; 
- isruli kontroleri - Point control switch; 
- isruli signali - Junction signal; Point signal; Switch signal; 
- isruli Camketi - Point bolt; 
- isruli elamZravi - Electric switch mechanism; 
- isruli eleqtroamZravis marTvis sqema –  
        - Electric switch mechanism control circuit; 
- isruli makontrolebeli rele –  
                                  - point detection relay; 
- isruli maCvenebeli – Point (Switch) indicator;  Ground signal; 
- isruli maCvenebeli rele –  
                           - Switch indication relay; 
- isruli mmarTveli rele –  
                         - Point operating relay;   Switch control relay; 
- isruli posti - Pointsman's box; 
- isruli ubani - Point section; Switch section; 
- isruli quCa - Ladder track; 
- isruli SemaerTebeli - Point bond; 
- isruli Camketi - Point bolt; 
- isruli jgufi - Switch location; 
- isruli jixuri - Pointsman's cabin; 
- kabeli – Cable; 
      ∼ miwisqveSa kabeli – Buried cable;  
      ∼ mojavSnuli kabeli – Armored cable; 
      ∼ moqnili kabeli – flexible cable; 
      ∼mravalZarRviani kabeli-  Multicore (polycore) cable; 
- kaToduri dacva – Cathodic protection; 
- kaToduri zona -  Cathodic area; 
- kalami (isris) – Tongue; 
      ∼ mikruli (miWerili) kalami - Closed tongue; 
   ∼ gaweuli kalami - Open tongue; 
- kbilana - Pinion gear;  Gear pinion;  Pinion; 
- kbilana Tvali – Gearwheel;  Tooth gear; 
-kenti matarebeli - Down train; Odd train; 
- kvebis miwodebis momenti - Initial power up; 
-  kvebis wyaro Power suppiy; 
- kverTx-gasaRebi - Key barrel; 
- koeficienti – Coefficien; Constant; Factor; 
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   ∼ gadatvirTvis koeficienti – Overload coefficient; 
      ∼ mgrZnobiarobis koeficienti – Sensitivity coefficient; 
      ∼ mzadyofnis koeficienti – Facteur de disponibilite; 
      ∼ reles dabrunebis koeficienti – Reset factor of  relay; 
- komutatori – Switch; 
- komutacia – Switching; 
- kompaqturoba – Compactness; 
- kompensacia – Equalization; 
- kondensatori – Capacitor; 
- konsoluri – Cantilevered; 
- korozia moxetiale deniT – Leakage-current corrosion; 
- koroziuli dacva – Corrosion protection;  
- kontroli – Check; 
        ∼ avtomaturi (CaSenebuli) kontroli – Auto- 
                                                       matic (built-in) check; 
       ∼ amorCeviTi kontroli – Selection check; 
        ∼ aparaturuli kontroli – Hardware check; 
        ∼ vizualuri kontroli – Sight check; 
- kurbeli – Knob; 
- liandagi – Track (line); 
      ∼ gagzavnis liandagi - Departure line; Departure track; 
      ∼ gverdiTi liandagi - siding, side track 
      ∼ viwroliandiani liandagi - Narrow-gage track; 
     ∼  misaRebi liandagi - Arrival line ; Arrival track; 
     ∼  mTavari liandagi - Backbone ; Main-line track; 
- liandagebis isrisawinaRo SeerTeba - Facing-point  
                                                                               crossover; 
- liandagidan acdena – Derail ; 
- liandagis baliSi - Flat chair; 
- liandagis waZvra - Displacement of track; 
- liandagebis sqema – Trackage; 
- lilvi – Shafting ; 
      ∼ amZravis mTavari lilvi – Mainshaft; 
- lokomotivi – Locomotive; 
    ∼  lokomotiv-kilometri - Locomotive-kilometer; 
  ∼ salokomotivo signalizacia – Cab signaling; 
- luwi matarebeli - Even train; Up train; 
 mablokirebeli mowyobiloba - Blocking device (mechanism); 
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 - magnituri veli - H field;   Magnetic field; 
- magnituri velis daZabuleba - Magnetic field strength; 
- magnituri induqcia - Magnetic induction; 
- magnituri urTierTzemoqmedeba - Magnetic coupling;  
                                                                 Magnetic interaction; 
- magnitursali nivTiereba - Hard magnetic material; 
- magniturrbili nivTiereba - Low-coercivity material; 
                                                            Soft-magnetic material; 
- maTanabrebeli – Leveler; 
- margi qmedebis koeficienti – Coefficient of efficiency; 
                                                                Efficiency factor; 
-marTvis avtomatizebuli sistema  (mas) - Automatic  
                                                                            control     system; 
 - marTvis berketebis sveti –  
                                       - Steering levers column; 
- marTvis mikroprocesoruli sistema –  
                                              - Microintegrated system; 
- marTvis samarSruto sistema - Route control system; 
- marTvis pulti - Control board;  Command console; 
             Control console; Operating console; Control desk; 
- marSruti – Route; 
     ∼ gagzavnis marSruti - Exit  route ; 
     ∼  gamWoli gavlis marSruti – - Through   route ; 
  ∼ mtruli marSruti – Conflicting   route; 
     ∼ samatareblo marSruti – Train   route; 
     ∼ samanevro marSruti – Shunting   route; 
- marSrutis gauqmeba - Route canceling; 
- marSrutis gauqmebis Rilaki - Route canceling key; 
- marSrutis Caketva - Route [track] locking; 
     ∼ postTaSorisi Caketva - Check locking; 
- marSrutis Sexsna - Release route locking; 
- marSrutuli marTva - Route control ; Route working; 
- marSrutuli mimarTuleba - Through-freight routing; 
- marSrutuli centralizebuli danadgari – Route 
                                                                      interlocking plant; 
- (marSrutis) Sexsnis saxeluri - Disconnecting lever ; 
- matarebeli – Train; 

∼ mZimewoniani matarebeli - Heavy(-tonnage) train; 
∼ samgzavro matarebeli - Passenger train; 
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         ∼ satvirTo matarebeli - Freight train; 
          ∼ Semxvedri matarebeli - Opposing train; 
- matareblis avtomaturi marTvaA - Automatic train control; 
- matareblis Semdgeni - Shunting master; 
 - matareblis daSla - Train sorting; 
- matareblis formireba - Train makeup; 
- maformirebeli – Driver; 
- maxarisxebeli goraki - Gravity yard; 
- maxarisxebeli sadguri - Marshaling yard; 
- maZlierebeli – Amplifier; 
    ∼ simZlavris maZlierebeli - Power amplifier; Power driver; 
     ∼ rezonansuli maZlierebeli - Resonance [resonant]  
                                                                         amplifier; 
- meisre – Switchman; Pointsman; 
- meqanikuri mTvleli - Mechanical counter; 
- mvardni talRa - Incident wave; 
- mileva – Attenuation;  (mag. rxevebis) Subsidence; 
- mikroprocesoruli aparaturuli saSualebebi –  
                                            - Microprocessor-based hardware; 
- mikroprocesoruli kontroleri –  
                                   - Microprocessor(-based) controller; 
- mikroprocesoruli marTva - Microprocessor control; 
- mikroprocesoruli mmarTveli mowyobiloba –  
                                                                    - Microcontroller; 
- mikroprocesoruli mowyobiloba  - 
          - Microprocessor-based hardware; Microprocessor director; 
- mikroprocesoruli programuli saSualebebi –  
                     - Microprocessor-based software; 
- mikroprocesoruli sistema –  
        - Microprocessor-based system; Microprocessor system; 
- misavali rkinigza - Access railroad; Branch railway;  
 - miWerili (mikruli) kalami - Closed tongue; 
- mmarTveli mimdevroba  - Control sequence; 
- mmarTveli wredi - Controlling circuit; 
- moaxloebis blok-ubani - Approach section;  
- mokled SerTva - Short circuit; 
    ∼ mokled SerTvis deni – Short-circuit current; 
- momwvevi signali - Call(ing)-on signal; 
- moqmedi mniSvneloba - Effective value; 
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        ∼ amplitudis moqmedi mniSvneloba –  
          - Root-mean-square amplitude; 
- moZraobis mimarTuleba - Traffic route; Driving direction; 
     ∼ marSrutuli mimarTuleba - Through-freight routing; 
- moZraobis mimarTulebis saxeluri - Traffic lever; 
- moxetiale deni – Stray current; 
- moxsna – Cut; 
      ∼ vagonebis moxsna - Cut of cars; 
   ∼ (vagonis) gadaxsna – Setoff; Setout; 
- muSta meqanizmi - Cam gear(ing);  Cam mechanism; 
- muSta –  Cam;  Lobe; 
- muSta Semsrulebeli meqanizmi - Cam actuator; 
- mtruli marSrutis saxeluri - Conflicting route lever; 
- mtyuneba – Failure; 
    ∼ damoukidebeli mtyuneba  – Primary failure; 
    ∼ damokidebuli mtyuneba -  Secondary failure; 
    ∼ dacviTi mtyuneba – Protective failure; 
    ∼ TandaTanobiTi mtyuneba – Gradual failure; 
    ∼ konstruqciuli mtyuneba – Design-error failure; 
   ∼ saxifaTo mtyuneba – Hazardous failure; 
    ∼ sawarmoo mtyuneba – Manufacture-error failure; 
    ∼ saeqspluatacio mtyuneba – Misuse failure; 
    ∼ uecari mtyuneba – Sudden failure; 
    ∼ SenacvlebiTi mtyuneba – Intermittent failure; 
- mtyunebamdgradoba -  Fault-tolerance; 
- mtyunebebi eqspluataciis sawyis periodSi – 
                                                        - Infant mortality; 
- mtyunebis kriteriumi – Failure criterion; 
- mtyunebis mizezi – Failure cause; 
- mtyunebis Sedegi – Failure effect; 
-mudmivi deni - Direct current; 
- mudmivi Zabva - Continuous voltage; Direct voltage; 
- muSa matarebeli - Work train;  Material train; 
- muSa wredi - Working circuit; 
- muSaobis vada – Lifetime; 
- muSaobis unari – Stste of serviceability; 
- muSaobis uunaroba – State of nonserviceability; 
- muxruWis xundi - Brake block;  Brake pad; 
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- mSuntavi winaRoba - Bypass resistance; Shunt resistor; 
- mZimewoniani matareblebis moZraoba - Heavy-train traffic; 
- namuSevroba – Operating time; 

            ∼ saSualo namuSevroba (pirvel) mtyunebam- 
                 de – Mean time-to-failur; 

∼ remontis (SekeTebis) saSualo xangrZi- 
                 voba – Mean time-no-repaire; 

∼ aRdgenis saSualo xangrZlivoba – Mean 
                            time-to-return ; 

          ∼ mtyunebamde namuSevroba  – Time to failure; 
           ∼ mtyunebebs Soris namuSevroba – Time  
                                                                    between failures; 
- naxevradavtomaturi blokirebis sistema - 
                                   - Semiautomatic block system; 
- normaluri reJimi (muSaobis) - Normal duty; 
- operatiuli gamovlena (gamomJRavneba) - 
                                           - Concurrent detection; 
- oTxpolusa –quadripole; 
      ∼ aqtiuri oTxpolusa – Active  quadripole; 
      ∼ pasiuri oTxpolusa – Passive  quadripole; 
      ∼ wrfivi oTxpolusa – Linear  quadripole; 
      ∼ arawrfivi oTxpolusa – Nonlinear  quadripole; 
- orTqmavali - (Steam) engine / locomotive; 
- pantografi (denmimRebi;) - Current collector;  Pantograph; 
- pirapiri (maizolirebeli) - Block joint; Insulated joint; 
-  (maizolirebeli) pirapiris gamocda – - Insulated joint test; 
- (sarelso) pirapiruli  zesadebi – Rail joint plate; 
- pnevmohidravlikuri amZravi - Air-oil actuator; 
- poezdografi - Train operation recorder; 
- postTSorisi Caketva - Check locking; 
- proJeqtoruli  SuqniSani – Floodlight  (Searchlight)  signal;  
- rebordi – Flange; 
        ∼ rebordiani Tvali - Flanged wheel; 
- reduqtori - Reduction  unit;  Speed reduction unit; 
- rezonansi – Resonance; 
        ∼ denebis rezonansi - Current resonance; 
        ∼ Zabvebis rezonansi - Voltage resonance; 
- rezonansuli – Resonance;  Resonant; 
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        ∼ rezonansuli konturi - Resonance [resonant]  
               circuit; Tuned circuit; Single-tuned network; Tank; 
        ∼ rezonansuli sixSire - Resonance [resonant] frequency; 
        ∼  mimdevrobiTi rezonansi – Series (Voltage) resonance;  
        ∼ paraleluri rezonansi - Parallel resonance; 
                                          Current resonance, Antiresonance; 
      - rele - Relay: 
          ∼ eleqtromagnituri rele - electromagnetic relay; 
     ∼ impulsuri rele -  Impulse relay; 
          ∼ isris mdebareobis rele - Switch position relay; 
          ∼ isruli maCvenebeli rele - Switch indication relay; 

∼ isruli sakontrolo rele - Point detection relay; 
          ∼ isruli Camketi rele - Switch lock relay; 
          ∼  isruli mmarTveli rele - Point operating relay; 
                                                  Switch control relay; 
          ∼ kuTxuri rele - Corner relay; 
         ∼ makontrolebeli rele - Pilot relay; Supervisory relay; 

∼ mameorebeli rele - Repeater relay; 
∼ marSrutis Sexsnis rele - Route-release relay ; 

         ∼ mudmivi denis rele - Dc relay; 
       ∼ polarizebuli rele - Polarized relay; 
         ∼  saliandago rele - Track relay; 

∼ samarSruto rele - Route relay; 
∼ samatareblo avtosdeqis rele - Train-stop relay; 
∼ sagadasasvlelo signalizaciis rele - Crossing   
                                                                                      relay; 

                       ∼ seqtoruli rele - Sector-type relay; 
                       ∼ scb-s rele - Signaling relay; 
                       ∼  qanqaruli rele – pendulum  relay; 
           ∼ Seyovnebis mqone rele - Delay relay; Lag(ged) relay; 

∼ SeWris rele - Trailing relay; 
         ∼ cvladi denis rele – Ac   relay; 
         ∼    relsi – Rail; 
         ∼ isruli gadamyvanis relsi - Turnout rail; 

∼ relsis waZvra - Rail movement; 
         ∼ sakontaqto relsi – Third  rail; 
         ∼ sarelso Zafi – Trackway; 
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       ∼  waZvruli relsi - Curved rail; 
- remonti (SekeTeba) – Repair; 
- rkinigza – Railway; 
- rkinigzeli – Railwayman; 
- rkinigzis – Railway;    
        ∼ rkinigzis  gvirabi - Rail(road) tunnel; 
        ∼ rkinigzis  liandi - Railway track; 
        ∼ rkinigzis  Cixi - Dead-end track; 
        ∼ rkinigzis mosamsaxure – Railwayman; 
- sablokirebeli signali - block signal; 
- sadguris yeli - Yard neck; 
- saimedooba – Dependability; 
- savagono Semnelebeli – Car retarder; 
        ∼ dasaWeri - Pressure-bearin;  Pressure-exerting; 
        ∼ marwuxiseburi – Forcipate; 
-saisre saxeluri - Switch handle; 
- saisre postis morige - switchbox attendant 
- saisre yeli – Lead ; 
- saisre (isruli) jgufi - Switch location ; 
 - saimedoobis maCvenebeli – Reliability index; 
- sakontaqto velis musi - Bank wiper; 
- sakabelo qseli - Cable system; Cabling; Cable network; 
- sakontaqto qseli - Contact system; 
- sakontrolebeli gare pirobebi – Controlled environment; 
- sakontrolo reJimi (muSaobis) - Control rating; 
- sakontrolo wredi - Monitoring circuit; 
- sakontrolod vargisoba - Ceckability; Controllability; 
                                                                Testability; 
- salokomotivo signalizacia - Cab signaling; 
- saliandago blokireba - Block signaling; 
- saliandago sasignalo pedali - Signal pedal; 
- saliandago pedali - Rail current switch; 
- samanevro (isruli) zona - Switching area ; Points zone; 
- samarSruto marTva - Route working; 

            - samarSruto maCvenebeli - Route card board; Route indicator; 
               - samarSruto maCveneblis saxeluri - Slot lever; 

- samarSruto seqcia - Route section; 
- samanevro gadaadgileba - Shunting movement; 
- samuxruWo manZili – Braking (stopping )distance; Braking 
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                                                                                   length; 
- samfaziani deni - Three-phase current; 
- sarelso pirapiri; relsTaSorisi SemaerTebeli – 
                                                   Rail bond;  Rail joint;  
- sarelso kalami - Rail point; 
- sarelso pedali - Treadle pedal; 
- sarelso sapirapire zesadebi - Rail joint plate; 
- sarelso SemaerTebeli - Bond wire; 
- sarelso Zafi – Trackway; Length of rails; Track rail; 
- sarelso wredebis sqema - Track circuit layout; 
- sarelso wredi - Track circuit: 
       ∼  isruli sarelso wredi - Points track circuit; 
       ∼ fazaTmgrZnobiare sarelso wredi  -  

- Phase-sensitive track circuit; 
       ∼ erTZafiani sarel. wredi - Single-rail track circuit; 
       ∼  (normalurad) Sekruli sarelso wredi - Locking  

                                                                                                         track circuit; 
       ∼  orZafiani sarel. wredi - Double-rail track circuit; 
  - sarkinigzo - railway (brit.) ;  railroad (amerik.); 
    ∼ sarkinigzo gabariti- Railroad [railway line] clearance; 
        ∼   sarkinigzo gadasavleli –  

- Railroad [railway] crossing; 
        ∼ sarkinigzo vakisi - Railroad [railway] bed, way; 
        ∼ sarkinigzo kvanZi - Rail junction;  Road junction; 
        ∼ sarkinigzo moZravi Semadgenloba – Railway  
                                                                                  vehicles; 
     ∼ sarkinigzo  moZraoba - Rail movement;  
                                                            Railway traffic; 
        ∼   sarkinigzo muxruWi - Railroad brake; 
        ∼ sarkinigzo sadguri - Railway station; Depot;  

∼ daniSnulebis sarkin. sadguri - Receiving station; 
        ∼ sarkinigzo qseli - Railway network; Railway system; 

∼ sarkinigzo Semadgenloba – Consist; 
        ∼ sarkinigzo Slagbaumi - Railway crossing bar; 
        ∼ sarkinigzo Sto - Branch line; 
- sarkinigzo liandagebis sqema (qseli) – Trackage; 
- saremontod vargisoba – Maintenance ability; 
- sarqveli – Clapper; 
- sasadguro marSruti - Station route; 
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- sasadguro parki – Yard; 
- sasadguro liandagi - Station track; Yard track; 
- sasadguro SuqniSani - Station light signal; 
- samatareblo dispetCeri - Train dispatcher; 
- samatareblo signali - Train marker; 
- samatareblo magistrali – trainline; 
- samauwyeblo informacia - Announcing data; 
- samatareblo moZraoba - Train running; 
- samatareblo amocnoba - Train identification; 
- satvirTo matareblebis moZraoba - Freight traffic; 
- saxifaTo mdgomareoba – Hazardous State; 
- saxifaTo mtyunebis kriteriumi – Hazardous  
                                                                Failure Criterion; 
- semafori - Semaphore signal post; 
- sila - fine sand; Sand; 
- simZlavre - (fizikuri sidide) Power; 
                    (gamosacdeli manqanis Sesaxeb) Capacity; 
     ∼ aqtiuri simZlavre – Active (actual, real ) power; 
      ∼ reaqtiuli simZlavre – Imaginary (Reactive) power;  

∼ sruli simZlavre - gross capability, KVA capability; 
- sifrTxilis saxeluri -  Vigilance lever; 
- siCqaris avtomaturi regulireba – Automatic speed control 
- standartuli bloki - Building block; 
- sqematuri gegma - Diagrammatic plan; 
- sqemis agebis geografiuli principi – 
      - Geographic(al) principle construction circuitri; 
- scb-s avtomaturi mowyobilobebi - Automatic train  
                                                                           signaling; 
- tvirTbrunva -  Turnover of commodities; 
-telemarTva - External guidance; Remote control; Telecontrol; 
- telekontroli - Remote supervision; 
- teqnikuri momsaxureba – Maintenance 
- transmiteri – Transmitter; 
- ukontaqto – Contactless; Noncontact, Nonengaging  
- umtyunveloba – Realiability; 
- umtyuno muSaoba – Fault free operation; 
- umtyuno muSaobis albaToba – Survival probability; 
- upirapiro liandagi - Continuous welded rail; 
                                                 Long-welded rails; 
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- upirapiro (miduRebuli) relsi- Continuous welded rail; 
 - usafrTxoeba – Safety; 
      ∼ garegani usafrTxoeba – Safety  external; 
      ∼ sarkinigzo avtomatikis sistemis usafr- 
           Txoeba - Railroad Automatic System Safety; 
      ∼ Sinagani usafrTxoeba – Safety Internai; 
- umtyuno (Seuferxebeli) muSaoba (reJimi) – 
                                                  - Fault free operation; 
- uqmi svla - Quiescent condition; 

       - uqmi svlis deni - Open-circuit current; 
              - uwesivroba, amovardna - Malfunction 
              - uwesivro mdgomareoba – State of nonoperability; 
               - uwesivrobis aRmoCena – Fault detection; 
              - fazuri Tanafardoba - Phase relationship; 
       - filtri – Filter; 
                   ∼   dabrkolebebisagan damcavi filtri - Noise filter; 
                   ∼ eleqtromagnituri dabrkolebebis filtri –  
                                                        - Electromagnetic interference filter; 

- friqciuli gadabmuloba (quroSi) - Friction lock; 
- friqciuli quro - Friction clutch;  Friction coupling; Friction; 
- friqciuli doli - Friction drum; 
- frontuli (SemrTveli) kontaqti - Front contact; 
- qvesadebi (sarkinigzo) – Baseplate; 
- quro – Box; 
        ∼ sakabelo quro - Cable box; 
        ∼ SemaerTebeli quro - Joint box; 
- Rilaki - Button; Key; Button; 
         ∼ amuSavebis Rilaki –Initiate button; 

∼ dasaWeri Rilaki - push-button 
∼ saisre Rilaki - Point key; Switch(ing) key; 

         ∼  marSrutuli Rilaki - Track key;  Route key; 
              - Siberi – Choke;  Gate; 
              - Senaxuloba – Storageability; 
              - Senaxulobis vada – Storageability time; 
              - Senaxulobis saSualo vada – Storageability mean time; 

- SeTanxmebuli wredi - Matched network; 
                    ∼ maTanxmebeli gadamrTveli - Alignment switch; 
                    ∼ maTanxmebeli deni - Matching current; 
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                    ∼ maTanxmebeli rezistori - Matching resistor; 
                    ∼ maTanxmebeli transformatori – 
                          - Impedance-matching transformer;   Matching transformer; 
             - SeuTanxmebeli wredi - Inconsistent network; 
             - Spala (sarkinigzo) - Railroad tie; 

- SuqniSani - Traffic lights; Traffic signal;  
∼anZuri SuqniSnis karada - Signal case;   

      ∼ sasadguro SuqniSani - Station light signal; 
      ∼  sagadasarbeno SuqniSani - Intermediate signal; 
      ∼  juja SuqniSani – Dwarf; 
- SuqniSnis daregulireba - Signal control; Signalization; 
- SuqniSnis anZa - Signal post; 
- SuqniSnis Tavi - Color-light signal head; Light signal head;           
-  SuqniSnis linza - Light-signal  lens; 
- Caketili (avtonomiuri) sistema - Closed  system; 
- Canacvlebis sqema - Equivalent circuit; 
- CaSenebuli avtomaturi saSualebebi –  
                                   - Built-in automatic provisions; 
- Camiweba – Earth;  Earthing; Ground,  Grounding; 
        ∼ korpusis Camiweba - Case grounding; 
        ∼  korpusze Camiweba - Hull return circuit; 
- Camiwebuli relsi -Earthed rail; 
- Cixi (sarkinigzo) - Dead-end track; 

             - cvladi deni - Alternate [alternating] current; 
- cvladi Zabva - Alternating voltage;  Fluctuating stress; 
- centralizacia –Interlocking; 
   ∼ avtomaturi centralizacia - Automatic interlocking; 
   ∼ eleqtruli centralizacia - All-electric (Pover) 
interlocking; 
∼ marSrutuli centralizacia - Push-button  interlocking; 

∼marSrutul-releuri centralizacia – 
- Route-relay interlocking; 

       ∼  mikroprocesoruli centralizacia – 
- Micropocessor-based interlocking; 

      ∼ releuri centralizacia - All-relay interlocking; 
      ∼   (centralizaciis) blokuri sistema – Unit-block system 
       ∼ releur-koduri centralizacia –  

- All-relay coded interlocking; 
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-  

     ∼ Sorsmomqmedi centralizacia – 
                                          - Remote-control interlocking; 
 - centralizaciis posti - Interlocking station; 
- centralizebuli isari - Interlocked switch; 
- centralizebuli raioni - Interlocked zone; 
-centralizebuli signali - Interlocked signal; 
- centralizebuli marTva - Interlocking control; 
- centralizebuli obieqti - Interlocking unit; 
- centralizaciis aparati – interlocker; 
- centralizaciis mowyobiloba - Interlocking equipment; 
- centraluri damokidebuleba – Central dependence; 
- centraluri kveba – Central supply; 
- Zabvis wyaro - Voltage source; Voltage (power) supply; 
- winaRoba – Resistance; 
       ∼ aqtiuri winaRoba - Resistive impedance; Active resistance; 
       ∼ induqtiuri winaRoba – Inductive (Magnetic)  reactance; 
       ∼ reaqtiuli winaRoba - Image impedance;  
                     Imaginary impedance; Reactance; 
      ∼ sruli winaRoba - Electrical impedance; Impedance; 
       ∼talRuri winaRoba – Characteristic (Surge) impedance; 
        ∼ tevaduri winaRoba – Capacitance; Capacity;  
- wevis qvesadguri - Traction substation; 
- wesivruloba – State of operability; 
- wrfivi eleqtruli wredi - Linear electric circuit; 
- wyvilTvali - Pair of wheels;  Wheel pair;  
         ∼  Tvlis RerZi - Wheel axle; 
- xangamZleoba – Longevity; 
-xreSi – Gravel;  
     ∼xreSis balasti - Gravel ballast; 
- jvaredi (isruli gadamyvanis) -  Frog; 
- jvaredis relsnawyveti (kontrrelsi) - Check rail; 
- haersacivari - Air cooler; 
-HhaerSemkrebi - Air collector; Air holder; Air receiver;  
- harmonikuli mdgeneli - Harmonic components; 
- higroskopuloba - Hygroscopic property; 
- histerezisi – Hysteresis; 
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