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yvela ufleba daculia. am wignis arc erTi nawili (iqneba es teqsti, foto, ilustracia Tu sxva) aranairi 

formiT da saSualebiT (iqneba es eleqtronuli Tu meqanikuri), ar SeiZleba gamoyenebul iqnas gamomcemlis 

werilobiTi nebarTvis gareSe. 
 
saavtoro uflebebis darRveva isjeba kanoniT. 
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 S e s a v a l i 
 
 
 
 

amerikis SeerTebuli Statebis saerTaSoriso ganviTarebis 
saagentos (USAID) mier dafinansebuli profesiuli ganaTlebis 
proeqtis farglebSi, saqarTvelos ganaTlebis da mecnierebis 
saministros q.Tbilisis profesiuli swavlebis centr 
“speqtrSi” safuZveli Caeyara samSeneblo profilis saxelobo 
donis specialistebis moklevadian momzadebas. 

SemoTavazebuli saswavlo programa Zirfesvianad 
gansxvavdeba saqarTveloSi arsebuli saxelobo specialobebis 
momzadebis sxva programebisagan. igi xorcieldeba aSS 
samxedro inJinerTa korpusis (IBC) samSeneblo kodeqsis 
standartebis Sesabamisad, romelic mravali welia gamoiyeneba 
msoflios TiTqmis 80 qveyanaSi da ZiriTadad dafuZnebulia 
arCeuli specialobis intensiur praqtikul swavlebaze.    

mis ZiriTad mizans warmoadgens saqarTveloSi Segirdebis 
institutis tradiciebis damkvidreba. Segirdi uSualod 
ostatisagan iTvisebs Sesabamisi specialobisaTvis saWiro 
yvela unar-Cvevas da iZens muSaobisaTvis saWiro gamocdilebas. 
A  SemoTavazebuli saxelmZRvanelo SemuSavebulia erTTviani 
wina-saSegirdo kursisaTvis saxelobo ganaTlebis 
dawesebulebaSi. yoveldRiuri, ganuwyveteli swavlis procesi 
maqsimalurad aris daaxloebuli realur samSeneblo 
pirobebTan. Mmoswavleebi, mTeli dRis ganmavlobaSi 
profesiisadmi fizikurad miCvevis garda Teoriul codnas da 
misi gamoyenebis Cvevebs iZenen. swavlebis programis mixedviT, 
davalebebi yoveldRiurad rTuldeba da moswavlisagan met 
energiasa da mondomebas moiTxovs. 

winamdebare damxmare saxelmZRvanelo Sedgenilia 
i.qvaraias mier eleqtromemontaJeTa klasis moswavleebis 
dasaxmareblad, romelmac xeli unda Seuwyos maT profesiis 
aTvisebaSi. masSi aRwerilia eleqtrosamontaJo samuSaoebTan 
dakavSirebuli ZiriTadi Teoriuli sakiTxebi  da moyvanilia 
ilustraciebi fotoebisa da suraTebis saxiT. 
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eleqtruli deni 

  

    qveynis teqnikuri ganviTarebis donis erT-erTi ZiriTadi 

maCvenebeli aris misi energetikis da upirveles yovlisa, 

eleqtroenergetikis (eleqtroenergiis warmoebisa da 

moxmarebis) mdgomareoba. civilizebuli samyaros arseboba 

dResEeleqtroenergiis gareSe warmoudgenelia.  

    TiToeul Cvengans yoveldRiurad uxdeba Sexeba uamrav 

eleqtromowyobilobasTan, magram bevr adamians mainc ar esmis 

eleqtrodenis arsi da saTanadod ar icavs masTan mopyrobis 

wesebs. gansakuTrebiT kargad unda erkveodnen am sakiTxebSi 

uSualod eleqtrul denTan momuSave pirebi, romlebmac 

eleqtromemontaJeoba Tavis profesiad gaixades. 

    MkiTxvaze, Tu ra aris eleqtruli deni, Ppasuxis gasacemad 

saWiroa skolaSi naswavli elementaruli sakiTxebis gaxseneba.    

mravali nivTi erTimeoreze xaxunis Sedegad miizidavs mtvris 

nawilakebs, qaRaldis furclebs, bumbuls. mizidulobas 

iwveves maTze arsebuli eleqtruli muxtebi. sxeulebs, 

romlebic izidaven mcire nawilakebs, ewodebaT 

daeleqtroebuli.  

    daeleqtroebul sxeulTa Soris arsebobs an miziduloba 

an ganziduloba. es aixsneba imiT, rom arsebobs ori saxis 

eleqtromuxti: dadebiTi da uaryofiTi.  

   umciresi uaryofiTi eleqtromuxtis matarebel damuxtul 

nawilaks ewodeba eleqtroni.  umciresi dadebiTi 

eleqtromuxtis matarebel damuxtul nawilaks - protoni. 

    eleqtromuxtebis urTierTqmedeba xdeba materialuri 

garemos meSveobiT, romelsac veli ewodeba. nebismieri 

eleqtromuxti (an daeleqtroebuli sxeuli) sivrceSi qmnis 

eleqtrul vels, magram Cven mas ver vxedavT da ver 

SevigrZnobT. eleqtruli velis aRmoCena SeiZleba am velSi 

Setanil damuxtul sxeulze (an eleqtromuxtze) misi 

zemoqmedebiT. Eeleqtrul velSi Setanili daeleqtroebuli 

sxeuli qmnis Tavis irgvliv eleqtrovels da xdeba sxeulTa 

urTierTqmedeba. 
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    eleqtromuxtebis gadacemis unaris mixedviT nivTierebebi 

iyofa gamtarebad da aragamtarebad (dieleqtrikebad).    

muxtis gamtar nivTierebebs gamtarebi ewodebaT.  

    eleqtrobis kargi gamtaria  liTonebi, niadagi, marilebis, 

mJavebisa da tuteebis xsnarebi, grafiti, adamianis sxeuli, 

wyali. marilebis, mJavebisa da tuteebis xsnarebi warmoadgenen 

eleqtrolitebs (denis gamtari xsnarebi).  

    nivTierebebs, romlebic ar atareben muxtebs, ewodebaT 

dieleqtrikebi.  kargi dieleqtrikebia: eboniti, qarva, faifuri, 

rezina, plastmasi, abreSumi, kaproni, navTi, zeTebi. yofa-

cxovrebaSi da eleqtrowarmoebaSi farTod gamoiyeneba 

TiToeuli es masala. 

    eleqtrovelSi muxtis gadaadgilebisas veli muxtze 

moqmedebs eleqtroZalebiT. samuSao, romelsac es Zalebi 

asruleben, SeiZleba gamodges muxtis potenciuri energiis 

sazomad. eleqtruli velis energetikul maxasiaTebels 

garkveul wertilSi ewodeba velis potenciali am wertilSi.  

velis potenciali izomeba velis gansazRvrul wertilSi 

myofi erTeuli dadebiTi muxtis potenciuri energiiT. 

erTnairi niSnis muxtebi erTmaneTs ganizidaven, sxvadasxva 

niSnis muxtebi erTmaneTs miizidaven.  

    velis ZalTa muSaoba ganisazRvreba velis erTi 

wertilidan muxtis meore wertilSi gadaadgilebisas 

potencialebs Soris sxvaobiT. or wertils Soris 

potencialTa sxvaobas ewodeba Zabva. Zabvisa da potencialTa 

sxvaobis sazomi erTeulia volti (V).   
      gamtaris  gare eleqtrul velSi moTavsebis SemTxvevaSi,  

muxtis moZravi matareblebi gadaadgildebian velis 

zemoqmedebiT,   rac    iwvevs  

gamtaris   yvela   wertilis  

potencialis  gaTanasworebas.  

Tu  gamtaris  or  wertilSi  

SevinarCunebT   gansxvavebul  

potencialebs  -     gamtarSi  

iarsebebs   veli,    romelic  

iwvevs  muxtebis  ganuwyvetel  

moZraobas. 
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   gamtarSi eleqtruli velis Zalebis zemoqmedebis gamo 

Tavisufali muxtebis mimarTul moZraobas ewodeba eleqtru-

li deni. denis Zalis sazomi erTeulia amperi (A). 
 

eleqtruli denis wyaroebi  
 

    gamtarSi eleqtrodenis misaRebad saWiroa am gamtarSi 

aRvZraT da ganuwyvetliv SevinarCunoT eleqtruli veli. am 

amocanas asrulebs denis wyaro. nebismier wyaroSi 

eleqtrodeni miiReba energiis raime sxva saxeobidan: sinaTle, 

siTbo, meqanikuri an qimiuri energia.   eleqtroenergiis wyaro 

– es aris elementi, romelic gardaqmnis energiis nebismier 

sxva saxeobas eleqtrul energiad.  

     arsebobs mudmivi da cvladi denis wyaroebi. 

     mudmivi eleqtrodeni – aris deni, romelic ar icvlis 

Tavis sidides da mimarTulebas drois ganmavlobaSi. 

    cvladi eleqtrodeni - aris deni, romelic icvlis 

rogorc sidides, aseve mimarTulebas drois ganmavlobaSi. 

    eleqtrodenis wyaros nimuSebi moyvanilia qvemoT. 

 

!!!!!2/! hbmwbovsj! fmfnfouj! aris mowyobiloba, sadac 

eleqtrolitSi  moTavsebul ori  

sxvadasxva  liTonis   (spilenZi,  

TuTia) eleqtrods  Soris xdeba  

qimiuri    reaqcia   da  qimiuri  

energia  gardaiqmneba  eleqtrul 

energiad. es procesi Seuqcevadia 

da   qmnis  eleqtromamoZravebel  

Zalas 1,5v. am elementebs SeuZliaT 

Seqmnan Zabva 2,4-dan  6  voltamde  

da meti. Aam   dros   Sesabamisi   

raodenobis  elementebs erTmaneTTan aerTeben mimdevrobiT. 

 

     2. blvnvmbupsjt!cbubsfb aris mowyobiloba, romelSic 

xdeba eleqtruli energiis dagroveba 

(damuxtvis procesi)    an      misgan  

eleqtroenergiis  miReba  (ganmuxtvis 

procesi).   akumulatoris   moqmedeba  



6 
 

damyarebulia qimiur reaqciaze: 

- tyviis   eleqtrodebsa    da  

gogirdmJavas  xsnars  Soris  tyviis  

akumulatorebisaTvis; 

- rkina-nikelis eleqtrodebsa da  natriumis (kaliumis) 

tutis xsnars Soris rkina-nikelis akumulatorebisaTvis.     

      akumulatorebs  SeuZliaT  Seqmnan  mudmivi  denis  Zabva 

1,5-dan 2,4 voltamde. Uufro maRali Zabvis saWiroebis 

SemTxvevaSi Sesabamisi raodenobis elementebs erTmaneTTan 

aerTeben mimdevrobiT. eleqtrolitis tyviasTan 

urTierTqmedebis Sedegad tyviis firfitebze akumulirdeba 

sawinaaRmdego niSnis eleqtromuxtebi – dadebiTi da 

uaryofiTi. 

 

     3.  hfofsbupsj!!aris mowyobiloba,  romelSic  mbrunavi  

                          nawilis     meqanikuri        energia  

                         gardaiqmneba  eleqtrul    energiad.         

                         generatorebis    pirvelad  amZravad  

                         SeiZleba gamoyenebul iqnas orTqlis  

                         Zala da turbina,   Sida  wvis Zrava,     

                         qaris   energia  da   gazis turbina,   

                         wylis   Zala.    generatori    aris  

                           eleqtrosadguris ZiriTadi elementi, 

romlis saSualebiT xdeba denis gamomuSaveba. Mmis tipzea 

damokidebuli eleqtrosadguris muSaoba, romlis Sesaxeb 

saubari iqneba qvemoT.  
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       Hhidrogeneratori                qaris Zrava  

    qaris Zravian generatorebSi gamoiyeneba qaris Zala. qaris 

energia SeiZleba gamoyenebul iqnas, Tu qaris siCqare aris 3 

m/wm-ze meti.    

eleqtroenergiis gamomuSaveba  

da misi momxmareblebi 
 

     eleqtroenergiis gamomuSaveba xdeba eleqtrosadgurebSi, 

romlebic eleqtroenergiis misaRebi danadgarebis mixedviT 

iyofian Tboeleqtrosadgurebad (orTqlis turbinis) da 

hidroeleqtrosadgurebad (hidroturbinebi). arseboben agreTve 

qarisa da mzis sxivebis energiaze momuSave eleqtrosadgurebi. 

saqarTveloSi uxvi hidroresursebis anu wylis didi maragebis 

arsebobis gamo yvelaze metad aris gavrcelebuli 

hidroeleqtrosadgurebi. 

     hidroeleqtrosadgurebSi iyeneben wylis nakadis energias. 

maTi mowyobiloba da ganlageba damokidebulia mdinaris 

dinebis xasiaTze.MmTlian sistemaSi Sedis: 

1) wyalsacavi (bunebrivi an xelovnuri); 

2) hidroturbina kaSxaliT (wylis vardnisaTvis); 

        

 

 

 

 

 

 

 

 

3) amamaRlebeli transformatoruli qvesadguri; 

4) maRalvoltiani eletrogadacemis xazebi; 

5) damadablebeli transformatoruli qvesadguri; 

6) eleqtroenergiis mimRebebi da momxareblebi.  

eleqtroqvesadguri aris  eleqtroenergiis gadacemisa da 

Gganawilebis sistemis nawili, romelSic xdeba eleqtro Zabvis 
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Mmomateba an dadableba transformatoris saSualebiT. 

     transformatori  aris statikuri  eleqtromagnituri 

mowyobiloba,   romelic    eleqtromagnituri    induqciis     

saSualebiT   cvladi   denis  wredSi  erTi  sididis Zabvas 

gardaqmnis meore sididis Zabvad  

sixSiris    Seucvlelad     da   

simZlavris mcire danakargebiT.  

     transformatori  Sedgeba:  

liTonis   firfitebisagan  (1);  

dabali (2) da maRali (3) Zabvis  

xviebisagan  Tavisi SemyvanebiT  

(4 da 5); sayrdeni Suasadebis (6),  

sayrdeni    CarCosagan   (7)  da 

izolatorisagan (8).  
    

   eleqtroenergiis momxmareblebi arin elementebi, 

romlebSic eleqtroenergia gardaiqmneba sxva saxis energiad. 

aseTebia: eleqtroZravebi, gamaTboblebi, eleqtronaTurebi. 
 

    fmfrusp[sbwfcTj!  eleqtroenergia gardaiqmneba  

meqanikur  energiad.  isini asruleben 

sasargeblo samuSaos sayofacxovrebo 

xelsawyoebSi     (sarecx   manqanebSi,  

mtversasrutebSi,     ventilatorebSi,  

xorcsakep  eleqtromanqanebSi,   yavis  

safqvavebSi da sxva). isini gamoiyeneba  

aseve   samrewvelo  da satransporto  

manqana-danadgarebSi (eleqtroxerxebSi, liTonis da xis 

damamuSavebel dazgebSi, saburR manqanebSi, eleqtromavlebSi, 

troleibusebSi da sxva).  

 

    hbnbUcpcfm!ebobehbsfcTj-  
eleqtroqurebSi, sxva gamaTbobel  

elementebSi      eleqtroenergia 

gardaiqmneba siTbur energiad.  

      

    fmfruspobUvsfcj  iyofian  

varvarebis  da   luminescenciur  
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naTurebad,  romlebSic  eleqtro 

energia   gardaiqmneba  sinaTlis  

energiad.  

 
usafrTxoebis wesebi eleqtrosamontaJo 

samuSaoebis Sesrulebis dros 
 

    adamianis sxeuli eleqtrodenis kargi gamtaria.  sxeulSi 

gamavali deni iwvevs specifikur procesebs, rac damRupvelia 

janmrTelobisaTvis. organizmze denis zemoqmedebis sam 

xarisxs ansxvaveben: sagrZnobi, argamSvebi da fibrilaciuri. 

    tbhs[opcj! efoj (0.6-10 mA) iwvevs sust qavils da odnav 

Cxvletas. is ar aris sicocxlisaTvis saxifaTo, magram, 

xangrZlivi zemoqmedebisas sagrZnobi deni uaryofiTad 

moqmedebs adamianis janmrTelobaze, iwvevs daurwmuneblobas 

da Secdomebs moqmedebaSi. 3-5 mA-s deni iwvevs xelis mTeli 

mtevnis gaRizianebas. 8-10 mA denis dros tkivili mkveTrad 

Zlierdeba da moicavs mTel xels. xelis mtevnisa da 

winamxaris kunTebi uneblied ikumSeba.  

     bshbnTwfcj!efoj (10-50 mA) iwvevs autanel tkivils, amasTan 

erTad krunCxva ise Zlierdeba, rom dazaralebuli ver Slis 

xels, romelic xdeba denis gamtari nawili. 25-50 mA deni 

moqmedebs aramarto xelis kunTebze, aramed mTel sxeulzec, 

mkerdis kunTebis CaTvliT. am dros viwrovdeba sisxZarRvebi, 

maRla iwevs wneva, Zneldeba gulis muSaoba, dazaralebuli 

kargavs gonebas. aseTi denis xangrZlivma zemoqmedebam 

SeiZleba gamoiwvios sunTqvis Sewyveta da sikvdilic ki. 

    gjcsjmbdjvsj! efoj (100 mA-mde) gaivlis igive gzas, 

aRwevs Rrmad mkerdSi da aRizianebs gulis kunTebs. aseTi 

deni Zalian saxifaToa: zemoqmedebis dawyebidan 1-2 wamSi 

iwyeba gulis kunTebis xSiri SekumSva (fibrilacia), wydeba 

sisxlis mimoqceva sisxlZarRvebSi da adamiani kvdeba. 1A-ze 

meti deni (rogorc cvladi, aseve mudmivi) iwvevs gulis uecar 

gaCerebas fibrilaciis mdgomareobis gauvlelad.    

     eleqtrodeniT dazianebisgan adamianis dasacavad 

gamoiyeneba ZiriTadi da damatebiTi damcavi RonisZiebebi. 

    ZiriTadi damcavi RonisZiebebia: damiweba da danuleba. 
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    damiweba aris winaswar ganzraxuli eleqtruli SeerTeba 

miwasTan mcire winaRobis gamtariT.    

    danuleba  aris eleqtromowyobilobis korpusze da Zabvis 

qveS myofi liTonis konstruqciebze Sexebis SemTxvevaSi 

adamianebis deniT dazianebisgan dacvis mizniT, am liTonis 

nawilebis ganzrax eleqtroSeerTeba nulovan damcav 

gamtarTan.  

    denis mimRebTa damiweba da danuleba ar gamoiyeneba 

cvladi denis 42 v-mde da mudmivi denis 110 v-mde nominaluri 

Zabvisas. 

    damatebiT damcav RonisZiebebs ganekuTvneba damcavi 

saSualebebi. Ddamcavi saSualebebi ewodeba xelsawyoebs, 

aparatebs, gadasatan da gadasazid mowyobilobebs, agreTve 

xelsawyoebis, danadgarebisa da aparatebis calkeul nawilebs, 

romlebic emsaxureba personalis eleqtrodeniT dazianebisgan 

dacvas. damcav saSualebebs miekuTvneba: 

    - maizolirebeli 

operatiuli Stangebi, 

damcvelTan samuSao 

maizolirebeli marwuxi, Zabvis 

maCveneblebi Zabvis arsebobis 

dasadgenad; 

    - maizolirebeli kibe, 

maizolirebeli baqani, Stangebi, 
sawevi, sataci da instrumentebi 

izolirebuli saxelurebiT; 

    - rezinis dieleqtrikuli xelTaTmanebi, maizolirebeli 

dasadgamebi, botebi, xaliCa, dasafenebi, gadasatani damiweba; 

    -      damcavi saTvaleebi, brezentis xelTaTmanebi, 

airwinaRebi, damcavi qamrebi, damzRvevi Tokebi. 

    - droebiTi SemoRobvebi, maizolirebeli xufebi da 

zesadebebi. gamafrTxilebeli plakatebi da niSnebi, romelTa 

mcire nawili samagaliTod moyvanilia qvemoT:  
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      niSnebs saWiroebis SemTxvevaSi Tan axlavs warwerebi: ”sdeq 

maRali Zabvaa”, ”saSiSia sicocxlisaTvis”, ”sasikvdiloa” da sxva. 

    eleqtrosamontaJo samuSaoebis Sesrulebis usafrTxoebis 

uzrunvelyofis mizniT yvela sawarmoSi, organizaciaSi 

saWiroa dainiSnos  eleqtromeurneobaze pasuxismgebeli piri 

da aucileblad unda arsebobdes Semdegi dokumentacia: 

    - generaluri gegma, Senobebis, konstruqciebis da 

nagebobebis miwisqveSa eleqtroteqnikuri komunikaciebiT; 

    - damtkicebuli saproeqto dokumentacia yvela momdevno 

cvlilebebiT; 

    - eleqtrosamontaJo samuSaoebis Cabarebis aqtebi; 

    - eleqtrodanadgarebis momsaxurebis instruqciebi, agreTve 

TiToeuli samuSao adgilis samsaxureobrivi Tanamdebobrivi 
instruqciebi da Sromis dacvis instruqciebi, romelTa 

mixedviT TanamSromlebs sistematiurad unda utardebodeT 

Sesabamisi instruqtaJi. eleqtro xelsawyo-danadgarebTan 

uSualod momuSave specialistebi usafrTxoebis normebTan 

erTad kargad unda flobdnen ubeduri SemTxvevis dros 

moqmedebis wesebs, romelTa nawili gamosaxulia suraTze.  
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E qsjodjqvm!trfnfc{f!fmfruspnpxzpcjmpcfcjt!

qjspcjUj!bSojTwofcj!eb!nbUj!hbnpzfofcb!
 

    ganaTebis danadgarebis naxazebis ZiriTadi Taviseburebaa 

gamosaxulebis pirobiToba. eleqtruli mowyobilobebisa da 

eleqtrogayvanilobis xazebis zomebi uTanazomoa Senobebis 

(saTavsoebis) zomebTan da amitom SeuZlebelia maTi masStabSi 

gamosaxva. eleqtrowredis elementebs Soris kavSiris 

warmosadgenad gamoiyeneba eleqtrosqemebi. 

   TiToeuli sqema Sedgeba elementebisgan. danadgarSi 

Semavali elementebis saxis mixedviT sqemebi iyofa kinematikur, 

hidravlikur, eleqtrul da sxva sqemebad. daniSnulebis 

mixedviT arsebobs Semdegi tipis sqemebi: struqturuli, 

saerTo, mdebareobis, funqciuri da principuli daniSnulebis. 

    

    qsjodjqvmj! trfnfcj gamoiyeneba sakonstruqtoro 

dokumentaciis SemuSavebisas. maTze moyvanilia yvela elementi 

da am elementebs Soris kavSiri, isini qmnian detalur 

warmodgenas mowyobilobis moqmedebis principis Sesaxeb.  

   principuli sqema pirveladi samuSao dokumentia, romlis 

safuZvelze sruldeba samontaJo sqemebi. principul sqemaSi 

daSvebuli Secdoma gardauvalad gameordeba yvela Semdgom 

dokumentSi, amitom principul sqemasTan muSaoba moiTxovs 

gansakuTrebul yuradRebas. sqemaze elementebi aRiniSneba 

pirobiTi grafikuli  saxiT, romlebic moyvanilia qvemoT. 

 

 

1. denisa da Zabvis saxeebis aRniSvna: 

 

- mudmivi deni                      



13 
 

- cvladi deni 

- mudmivi da cvladi deni 

- uaryofiTi polaroba 

- dadebiTi polaroba    

 

 

2. eleqtruli energiis wyaroebis aRniSvna:  

  

     - galvanuri elementi an akumulatori   

     - galvanuri an akumulatoruli  
      elementebisgan Semdgari batarea 
 
     - eleqtrogeneratori (saerTo aRniSvna) 

    
3. komutaciuri mowyobilobebis da  

kontaqturi SeerTebebis aRniSvna: 
 
     - dnobadi damcveli (saerTo aRniSvna)        

     - sakomutacio mowyobilobis Camketi 
       kontaqti (normalurad Ria) 
 

     - sakomutacio mowyobilobis “ganmrTveli”  
       kontaqti (normalurad Caketili) 
 

     - sakomutacio mowyobilobis gadamrTveli  
      kontaqti 
     - eleqtrosiTburi reles kontaqti 

 
     - gasarTavi (dasaSleli) kontaqturi  
      SeerTebis kontaqti: manWvali bude 
 

 

     - araSladi kontaqturi SeerTebis  
       kontaqti 
 

 

     - sampolusiani gamomrTveli 
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     - dasaWerRilakiani gasarTavi  
        Camketi kontaqtiT 
 

     -  dasaWerRilakiani gasarTavi  
        ganmrTveli kontaqtiT 
 

     - gasarTavi kontaqturi  SeerTeba 

 

4. eleqtrokavSiris xazebis aRniSvna: 

 

    - eleqtrokavSiris xazi (sadeni,          
      kabeli, salte) saerTo aRniSvna   
    

    - moqnili sadeni 

     

    - eleqtrokavSiris xazebis gadakveTa; 

    - eleqtrokavSiris xazi ganStoebiT 

 

    - eleqtrokavSiris xazis moxveva 

    - sadenebs Soris izolaciis  
      dazianeba 
 

 

    - miwaze izolaciis dazianeba 

    - korpusze izolaciis dazianeba 

 

    - damiweba 

 

5. koWis induqciurobisa da  
transformatorebis aRniSvna 
 

    - feromagnituri gulari                  
      (magnitogamtari) 
 

    - induqciurobis koWa  
      (droseli) gularis gareSe 
 

    - induqciurobis koWa (droseli)  
      feromagnituri gulariT 
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    - transformatori gularis gareSe 

 

    - transformatori feromagnituri  
      gulariT 
 

    - erTfaziani avtotransformatori  
      feromagnituri gulariT 
 

6. eleqtromeqanikuri mowyobilobis  
aRmqmeli nawilis aRniSvna: 
 

   - eleqtromeqanikuri mowyobilobis       
     (magnituri gamSvebis) koWa  
 

   - eleqtrosiTburi reles aRmqmeli  
     nawili 
 

 

7. eleqtrosazomi xelsawyoebis aRniSvna: 

 

  - mzomi maCvenebeli xelsawyo           

     - mzomi maregistrirebeli  
       xelsawyo 
 

     - mzomi maintegrirebeli xelsawyo 
       (eleqtromricxveli) 
   

     - mzomi xelsawyos denis gragnili 

     - mzomi xelsawyos Zabvis gragnili 

 

 

 8. ganaTebis da sasignalo lampebis aRniSvna        

    
     - varvarebis naTura, ganaTebisa  
       da sasignalo 
 
 

     - sasignalo naTura 



16 
 

     - ganaTebisa da sasignalo  
       airganmuxtvis naTura 
     - amamuSavebeli (luminescenciurisTvis) 
     

     - eleqtrozari 

     - eleqtrosirena 

     - sayviri 

 

8. eleqtromanqanebis aRniSvna: A 
 

   - eleqtromanqana                                                    

 

   - eleqtroZrava 

 
   - cvladi denis manqanis statoris 
     gragnili, mudmivi denis manqanis 
     mimdevrobiTi agznebis gragnili  
 
   - mudmivi denis manqanis paraleluri 
     agznebis gragnili damoukidebeli 
     agznebis gragnili 
   - damatebiTi polusebis gragnili; 

   - statori, statoris gragnili 

 

  - mokledCarTuli gragniliani rotori; 
  

  - rotori gragniliT, koleqtoriT  
    da jagrisiT 
 

   sruli principuli eleqtrosqema gvaZlevs danadgaris 

moqmedebis principis dawvrilebiT aRweris saSualebas, 

agreTve gvarkvevs, Tu ra elementebisgan Sedgeba is da ra 

kavSirebia maT Soris.  

 

principul eleqtrosqemebze pirobiTi 

 aRniSvnebis gamoyeneba 
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2/ Ubwjtj!hbnpnsUwfmfcjU!psj!obUvsjt!!
!!!!!!!!!!!!!!!!!!!DbsUwjt!qsjodjqvmj!trfnb!

 

  suraTze asaxulia ori naTuris  

EL1,    EL2-is   da       Sesabamisi  

gamomrTvelebis  S1,    S2 CarTvis  

principuli sqema. 

3/ tbngb{jboj!usbotgpsnbupsjtb!eb!njthbo!
!!!!!!!!hbnpnbwbmj!pUyj!tbefojt!!qsjodjqvmj!trfnb!
 

     sadenebi A, B, C – fazuri sadenebia, 

sadeni  N – neitraluri  anu nulovania. 

samfazian xazs,  romelsac  damiwebuli 

aqvs  nulovani  sadeni,  ewodeba oTxsa- 

deniani xazi yruddamiwebuli neitraliT.  

gamanaTebeli  danadgarebis elmomarageba 

yvelaze  xSirad  xorcieldeba  samfaza  oTxsadeniani xaziT, 

romelic modis uaxloesi transformatoris mkvebavi saltedan. 

 
4/ cjojt!fmfrusphbzwbojmpcjt!

!!!!!!!!!!!!!!!!qsjodjqvmj!trfnb!
 

  elgayvanilobis 

magistralidan 

kvebis  sqemaze, P1 

mricxvelidan 

gamodis 2 xazi: 

gamanaTeblebis  

avtoamomrTveliT 

SF1 da rozetebis avtomaturi amomrTveliT SF2-iT. 

gamanaTeblebis xazze mierTebulia EL1 naTura S1 

amomrTveliT, WaRebi EL2-EL4 - amomrTveliT S2, naTura EL5 - 
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amomrTveliT S4, naTurebi EL6 da EL7 - amomrTveliT S3. 

rozetebis xazze CarTulia Stefselis rozetebi X1 da X2 

magidis farnis an sayofacxovrebo eleqtromowyobilobebis 

SesaerTeblad. momxmareblebis kveba xorcieldeba samfaziani 

denis magistralidan A fazis binaSi SeyvaniT (Seyvanili 

sadenebi mierTebulia faza A-s da nulovan N sadenebTan).  

fmfruspnpxzpcjmpcfcjt!qjspcjUj!bSojTwofcj!
bsrjufruvsvm!trfnfc{f!eb!nbUj!hbnpzfofcb!

!

    SenobaTa samSeneblo gegmaze eleqtromowyobilobebis 

ganlagebis gegmas ewodeba eleqtrodanadgarebis ganlagebis 

sqema, romelic unda gakeTdes Sesabamisi pirobiTi aRniSvnebiT.   

 

E1. eldanadgarebis,  aparatebis da mowyobilobebis aRniSvna: 
 

1. eleqtromowyobilobis saerTo aRniSvna       

 

2. cifri 8 – specifikaciaSi poziciis nomeri, sadac    
  miTiTebulia eleqtromowyobilobis dasaxeleba 
3. mowyobiloba generatoriT (zogadi aRniSvna) 

 

4. mowyobiloba eleqtroZraviT (zogadi aRniSvna) 

 

5. mowyobiloba mravalZraviani amZraviT 

6. Zrav-generatori 

 

7. gammarTveli (zogadi aRniSvna) 

8. mowyobiloba transformatoriT (zogadi aRniSvna) 

9. mowyobiloba ori transformatoriT 

 

10. trasformatoruli qvesadguri (zogadi aRniSvna) 

11. Ria qvesadguri 

 

12. daxuruli qvesadguri 
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13. gadasaadgilebeli qvesadguri 

14. kondensatoruli batarea 

 

15. akumulatoruli batarea 
 

16. eleqtrogamaTbobeli mowyobiloba (zogadi) 

17. mowyobiloba mravalZraviani amZraviT 

18. eleqtroqura                                    

 

19. macivari 

 

20. sarecxi manqana 

21. ventilator 

 

22. saSrobi 

 

23. wylis eleqtrogamacxelebeli 

 

24. WurWlis sarecxi manqana 

25. calmxrivi momsaxureobis fari  

26. gamanawilebeli fari (magaliTad,  
erTi SemyvaniT da oTxi gamomyvaniT) 
 

27. gamanaTebeli kolofi.  

28. ramodenime paneliani fari 

29. fari ormxrivi momsaxureobiT 

 

30. Seyvanilobis kolofi 

 

31. gamrTavi SeerTeba 

32. Stefseluri SeerTeba damcaviT  
 

33. Semyvani kolofi momWerebis gareSe 

34. Semyvani kolofi momWerebiT 

35. eleqtroZravis amamuSavebeli  
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36. kontaqtori 

 

37. sampolusiani kontaqtori 

     

     

                            

38. varskvlavidan samkuTxedze 
   kontaqtoruli gadamrTveli 
 

39. varskvlavidan samkuTxedze  
   gadamrTveli 
 

40. amomrTvelis zogadi aRniSvna 

 

41. sampolusiani amomrTveli 

42. orpolusiani gadamrTveli 

43. denis mimarTulebis  
   Semcvleli gadamrTveli 
 

44. damcavi amomrTveli 

45. maqsimaluri denis  
   sampolusiani damcavi 
 

46. Rilakiani amomrTveli 

47. posti 2 Rilakian gamomrTvelze  

 
48. posti 2 Rilakian gamomrTvelze  
   2 sasignalo naTuriT 
 

49. amomrTveli centridanuli amZraviT   

50. amomrTveli drois dayenebiT 

 

51. amomrTveli eleqtromagnituri amZraviT 

52. temperaturuli amomrTveli 
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53. tivtiviani amomrTveli 

 

54. pnevmaturi amomrTveli 

 

 

     zogierT arqiteqturul aRniSvnasTan aucilebelia  

standartiT dadgenili warwerebis Sesruleba. sqemis 

Semdgeneli valdebulia gaakeTos Sesabamisi ganmartebebi 

arqiteqturuli sqemis sworad gagebisaTvis. 
 

 

3. xazebis, sadenebisa da densadenebis aRniSvna: 

 

1. sadenis xazis zogadi aRniSvna                 

2. mudmivi denis xazi (-) 110 V ZabviT 

 

3. 50- herciani, 380 V Zabviani samfaziani  
  cvladi denis xazi 
 

4. 50- herciani, 6- kilovatiani cvladi  
  denis wredi, romelic Sesrulebulia 120mm2 veTis AAB markis    
  samZarRviani kabeliT kedelze 
 

5. mudmivi denis xazi iatakSi ganlagebuli 
  plastmasis d=40 mm milSi gatarebuli 50 mm2 
  kveTis AПP markis ori erTZarRviani sadeniT 
 

6. damiwebisa da danulebis xazebi 

7. gruntSi Casobili milis dammiweblebi 

8. damiwebis magistralebad gamoyenebuli  
  liTonis  konstruqciebi 
 

9. marTvis, kontrolisa da gazomvis  
  wredis xazebi 
10.a. avariuli da dacvis ganaTebis qselebi 

10.b. igive 36 V da naklebi ZabviT 

11. samuSao ganaTebis xazi 
12. radiomauwyeblobis xazi 
13. televiziis xazi 
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14. araizolirebuli salteebiT, lentebiTa da sadenebiT 
ganxorcielebuli xazebi 
15. daxuruli saltis gamtarebi dgarebze 

16. daxuruli saltis gamtarebi sakidebze 

 

17. daxuruli saltis gamtarebi kronSteinebze 

18. troleis xazebi 

19. moqnili sadenebi 
 

20. trosis sadenebi 

 

21.a. xazi adis ufro maRal niSnulze 
 

21.b. xazi Camodis ufro maRali niSnulidan 

22.a. xazi Cadis ufro dabal niSnulze 

22.b. xazi amodis ufro dabali niSnulidan 

 

23.a. sadeni kveTs niSnuls zemodan qvemoT 

 
 

23.b. sadeni kveTs niSnuls qvemodan zemoT 

 

24. sadenis Ria gayvana baTqaSze  

 

25. sadenis gayvana baTqaSis qveS  
 

26. sadenis gayvana iatakSi 

 

27. sadenis gayvana iatakqveS 

28. sadenis gayvana milebSi 

 

29. sadenis gayvana plintusis qveS 
 

30. sadenis gayvana RarSi 

31. sadenis gayvana izolatorebze 

32. kabelis sadenebi 
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33. kabelis arxi 

34. kabelis tranSea 

 

 

 

35. kabelis bloki  

                             

36. kabelis gvirabi 

 

37. kabelis Wa 

 

38. gvirabis liuki kabelisaTvis 

 

39. milebSi gayvanili sadenebi,  
   mili gayvanilia Riad 
 
40. mili gayvanilia dafarulad (betonSi, 
   gruntSi)  Cadebis niSnulis miTiTebiT 
 

41. sadenebi gadaxurvis qveS gatarebul 
   milebSi  
 

42. Riad gayvanili milebis nakadi  

 

43. dafarulad gayvanili milebis nakadi 

 

 

44. gadaxurvis qveS gayvanili milebis 
   nakadi 
 

45. zemoT, +0.5 niSnulze aRmarTuli mili  

 

46. qvemoT, -0.2 niSnulze mimarTuli mili 
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4. eleqtromowyobilobisa da aparaturis aRniSvna: 

 

1. jgufuri samuSao ganaTebis fari        

2. jgufuri saavario ganaTebis fari 

 

3. zari 

 

4. avtomaturi amomrTveli 

5. marTvis yuTi 

 

6. kedlis masra  

 

7. Sesakidi masra 

8. Weris masra 

 

9. magnituri amamuSavebeli 

10. marTvis Rilaki 

 

11. mcire simZlavris transformatori 

 

12. Stefselis rozeti Ria gayvanilobis 

13. orpolusiani gaorwverebuli rozeti 
   Ria gayvanilobisaTvis 
 
14. rozeti damcavi kontaqtiT Ria  
   gayvanilobisaTvis 
 



25 
 

15. sampolusiani rozeti damcavi  
   kontaqtiT Ria gayvanilobisaTvis 
 
16. Stefselis rozeti hermetuli  

17. Stefselis rozeti hermetuli  
   SesrulebiT damcavi kontaqtiT 

 

18. orpolusiani rozeti daxuruli gayvanilobis  

19. orpolusiani  gaorwverebuli rozeti  
   daxuruli gayvanilobisaTvis 
 
20. orpolusiani rozeti damcavi kontaqtiT 
   daxuruli gayvanilobisaTvis 
21. sampolusiani rozeti damcavi kontaqtiT  
   daxuruli gayvanilobisaTvis 
 

22. orpolusiani gaorwverebuli dacvis 
   amaRlebuli xarisxi 
 

23. sampolusiani damcavi kontaqtiT 

24. erTpolusiani amomrTveli Ria gayvanilobis 

 

25. orpolusiani amomrTveli Ria gayvanilobis 

 

26. sampolusiani amomrTveli Ria gayvanilobis 

 

27. erTpolusiani gaorwverebuli amomrTveli  
   Ria gayvanilobisTvis 
 

28. erTpolusiani CaSenebuli amomrTveli Ria     
   gayvanilobisaTvis 
 

29. orpolusiani gaorwverebuli amomrTveli  
   Ria gayvanilobisaTvis 
 

30. erTpolusiani amomrTveli daxuruli  
   gayvanilobisaTvis 
31. orpolusiani amomrTveli daxuruli 
   gayvanilobisaTvis 
 
32. sampolusiani amomrTveli daxuruli gayvan. 
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33. erTpolusiani gaorwverebuli amomrTveli 
   daxuruli gayvanilobisaTvis 
 
34. erTpolusiani CaSenebuli amomrTveli  
   daxuruli gayvanilobisaTvis 
 
35. orpolusiani amomrTveli dacvis  
   amaRlebuli xarisxiT 
36. erTpolusiani gadamrTveli             

 

37. erTpolusiani gadamrTveli dacvis 
   amaRlebuli xarisxiT 
 

38. orpolusiani gadamrTveli 

 

39. sampolusiani gadamrTveli 

 

40. sampolusiani gadamrTveli dacvis  
   amaRlebuli xarisxiT 
 

 

41. amomrTveli da Stefselis rozeti 

42. ori amomrTveli da rozeti 

 

43. sami amomrTveli da rozeti 

44. Weris abrebi:                                         
a) varvarebis naTurebi 
b) luminescenciuri lampebi 

 

45. Sekiduli abrebi: 
a) varvarebis naTurebi 
b) luminescenciuri lampebi 

46. kedlis abrebi                                           
a) varvarebis naTurebi 
b) luminescenciuri lampebi 
 

47. CaSenebuli abrebi 
a) varvarebis naTurebi 
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b) luminescenciuri lampebi 
 

48. luminescenciuri abrebis xazi 

49. abrebis saerTo aRniSvna 

50. abrebi varvarebis naTurebiT 

 

51. abrebi Zabvis regulirebiT 

 

52. avariuli ganaTebis abrebi 

 

53. kombinirebuli abra 

54. abrebi gamSvebi mowyobilobis gareSe 

55. proJeqtori 
 

56. proJeqtorebis zogadi aRniSvna 

 

57. mofenili Suqis proJeqtori 

 

58. mimarTuli Suqis proJeqtori 

 

qjspcjUj!bSojTwofcjt!hbnpzfofcb!

 

    Zaluri qselis saswavlo gegmis magaliTze moyvanilia  

arqiteqturul sqemebze pirobiTi aRniSvnebis gamoyeneba 

Senobis nawilisaTvis.   
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transformatoruli qvesadguridan 1 modis kabelis gvirabi 2, 

lukiT 3 da WiT 4. Widan gadis ori tranSea: arsebuli 5 

(daStrixuli) da axali 6. 

sinaTlis wyaroebi  
  

          xelovnur ganaTebas didi mniSvneloba aqvs Tanamedrove 

sazogadoebisaTvis. xelovnuri sistemebis muSaoba 

dakavSirebulia sxivur energiasTan.   nebismieri sxeuli, 

romlis temperatura absolutur nulze metia, garemo 

sivrceSi asxivebs sxivur energias. misi gadatana xorcieldeba 

eleqtromagnituri talRebiT, romlebic xasiaTdeba talRis 

sigrZiT. optikur gamosxivebaTa moqmedebis aris nawili 3.8-dan 

7.6.10-5sm talRis sigrZis farglebSi zemoqmedeben ra Tvalze, 

iwveven Suqis SegrZnebas.  sxivuri nakadi sxeulis zedapirze 

dacemisas nawilobriv airekleba an gaivlis sxeulSi, misi 

danarCeni nawili ki STainTqmeba sxeulis mier. 

    sxeulebs, romlebSic xdeba sxivuri energiis gardaqmna, 

ewodebaT sxivuri energiis mimRebebi. sxivuri energiis 

fotoqimiuri gardaqmna safuZvlad udevs mxedvelobiT 

process. sxivuri nakadis moqmedebis efeqturobis 

Sesafaseblad miRebulia sinaTlis sidideebisa da erTeulebis 

sistema: sinaTlis nakadi, ganaTebuloba, sinaTlis Zala. 

    sinaTlis nakadi aris gamosxivebis simZlavre, romelic 

fasdeba adamianis Tvalis mier Suqis SegrZnebiT da romelic 

izomeba lumenebSi (lm).   

    ganaTebuloba –  zedapiris ganaTebulobis raodenobrivi 

Sefasebaa anu  zedapiris erTeulze mosuli sinaTlis nakadis 

sidide (luqsi). ganaTebis intensiuroba damokidebulia 

zedapirze gadanawilebuli sinaTlis nakadis simkvriveze. 

    sinaTlis Zala – realuri sinaTlis wyaros sinaTlis 

nakadis ganawilebis maxasiaTebeli parametria. sinaTlis 

nakadis ganawileba garemo sivrceSi uTanasworoa.        
  

sinaTlis eleqtruli wyaroebi 
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    Tanamedrove sacxovrebeli saxli warmoudgenelia 

gamanaTebeli eleqtrodanadgarebis gareSe. gamanaTebeli 

eleqtrodanadgari aris gamanawilebeli mowyobilobebisagan, 

magistraluri da jgufuri eleqtroqselebisgan, sxvadasxva 

eleqtrodanadgari mowyobilobebisgan, gamanaTebeli 

armaturisgan da sinaTlis wyarosgan (ZiriTadi elementi), 

agreTve samagri da damcavi konstruqciebisgan Semdgari 

rTuli kompleqsi. sinaTlis wyarod ZiriTadad gamoiyeneba 

varvarebis naTura an dabali wnevis luminescenciuri naTura.  

    varvarebis naTura   erT-erTi yvelaze masiurad 

warmoebuli nakeTobaa.  suraTze naCvenebia varvarebis tipiuri 

gamanaTebeli naTura misi ZiriTadi nawilebiT: 

      1 – Mminis kolba;                             

      2 - kolbis Semavsebeli airi; 

      3 – varvarebis Zafi (volframi); 

      4-5 – Semavali sadenebi; 

      6 – varvarebis Zafis damWeri  

          mavTulebi;  
      7 – minis sadgari; 

      8-9 – cokolis gare kontaqti; 

      10 – izolatori; 

       11– torsuli kontaqti 

          sinaTlis  gamomasxivebeli  volframis  Zafi  varvardeba 

eleqtrodeniT 2500-27000C–mde (volframis dnobis temperaturaa 

daaxloebiT 34000C), rac iwvevs mis TandaTan aorTqlebasa da 

daTxelebas, agreTve gamosxivebis Semcirebas da gadawvas. 

naTuris kolbis Sevseba SeiZleba siTbos mciredgamtari 

inertuli airebiT (argoni, kriptoni, qsenoni). aseT naTurebs 

ewodeba airsavse. gamoiyeneba agreTve vakuumuri naTurebi, 

saidnac amotumbulia haeri. maTi Rirsebaa mowyobis simartive, 

moxmarebis moxerxebuloba, SedarebiT dabali Rirebuleba da 

mcire sawyisi xarji. Nnaklad iTvleba - sinaTlis mcire gacema.  

     dabali wnevis luminescenciuri naTurebi aris pirveli 

airganmmuxtuli naTurebi, romlebic sinaTlis maRali gacemis, 

gamosxivebis kargi speqtraluri Semadgenlobisa da xangrZlivi 

samsaxuris gamo gamoiyeneba saerTo ganaTebis mizniT. sqemaze 

gamosaxulia misi detalebi: 

1 - hermetulad daxuruli Mminis 
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mili (Sida zedapiri dafarulia 

luminiforis Tanabari feniT); 

2 - volframis bispiraluri Zafi dafaruli tutemiwis 

metalebis oqsidebiT (stronciumi, bariumi, kalciumi), rac xels 

uwyobs eleqtronebis ufro intensiur gamosxivebas; 

3 – cokoli; 4 – Canglebi; 5 – izolatori. 

 
eleqtrosamontaJo warmoebaSi  

 gamosayenebeli masalebi 

 

    eleqtrosamontaJo warmoebaSi gamoyenebadi masalebi iyofa 

5 jgufad: liTonebi, polimerebi, eleqtrosaizolacio 

masalebi, laq-saRebavebi, webo-sagozavebi. 
  

2/ mjUpofcj aris Savi da feradi.  sxvadasxva    xarisxis   

naxSirbadis Semcvelobis mqone Savi liTonebisagan mzaddeba 

liTonkonstruqciebi, sxvadasxva diametris mavTulebi, 

samontaJo nakeTobebi, xelsawyoebi da elementebi. feradi 

liTonebi da Senadnobebia: brinjao, TiTberi, alumini, 

spilenZi da sxva.  

    brinjao arsebobs kalis, ukalo, kala-TuTiis, silicium-

marganecis. brinjaos SemadgenlobaSi Sedis kala, fosfori, 

sxvadasxva minarevebi. ZiriTadi komponentia spilenZi. 

silicium-marganecis brinjaoebi gamoiyeneba 0,1-10mm diametris 

mavTulebis dasamzadeblad. sxva Semadgenlobis brinjaodan 

amzadeben firfitebs, zolebs da lentebs. 

    TiTberi aris Senadnobi, romelic sxvadasxva raodenobiT 

Seicavs spilenZs da TuTias.  TiTberi gamoiyeneba wnelis, 

lentis, mavTulis, folgisa da furclebis dasamzadeblad.  

   Aalumins da  aluminis Senadnobebs axasiaTebT maRali 

eleqtrogamtaroba, Tbogamtaroba da koroziamedegoba.    

mavTulovani alumini gamoiyeneba gragnilis, samontaJo da 

dasayenebeli sadenebis dengamtari ZarRvebis da 

eleqtrogadacemis sahaero xazebis araizolirebuli sadenebis 

da sxvadasxva kveTis bunikebis dasamzadeblad.   

    spilenZi gamoiyeneba furclis, wnelis, folgis, sadenebisa 

da kabelebis dasamzadeblad. aqvs maRali eleqtrogamtaroba, 

Tbogamtaroba da koroziamedegoba. civadCamosxmuli 
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furclebis sisqe aris 0,4-12mm, cxladCamosxmuli furclebis – 

3-25mm. wnelebis diametri aris 3-100 mm, folgis - 0,015-0,05mm. 
!

3/!qpmjnfsfct!iyeneben  eleqtromavTulebis meqanikuri 

dazianebisagan da garemos zemoqmedebisgan dasacavad. maTi 

upiratesoba is aris, rom SeiZleba nebismieri diametris da 

cvalebadi kveTis mavTulze mowyoba.  
 

4/!fmfrusptbj{pmbdjp!!nbtbmfcj!      uzrunvelyofen  

eleqtro  samuSaoTa  usafrTxod   Sesrulebas.  Mmag.: azbesti  

gamoiyeneba furclebis, qsovilisa da  

filebis dasamzadeblad. polieTileni -   

furclebis,  firis,  lentis, milebis  

dasamzadeblad. furclovani rezina - 

individualuri eleqtrosaizolacio 

saSualebebis (xelTaTmanebi, xaliCa),  

agreTve milebis dasamzadeblad.  

    rezinis  xvedriTi  elwinaRobaa  

1013omi/sm. Mminaqsovili  saizolacio  

masalaa polistiroluri lateqsis safuZvelze, romelsac 

garda eleqtrosaizolacio Tvisebebisa, aqvs maRali medegoba 

gacxelebisadmi – 1050C-dan 1800C-mde. minaqsovilis sisqea 0,05-

0,24 mm, xvedriTi eleqtrowinaRoba 1010 - 1011 omi/sm.  

     5/!mbr.tbSfcbwj!nbtbmfcj/! eleqtrosaizolacio laqebi 

iyofa safar, gasaJRenT da mwebav laqebad. saerTo 

daniSnulebis laqebi gamoiyeneba nakeTobis koroziisgan 

dasacavad, agreTve misTvis gansxvavebuli Seferilobis 

misacemad. nitrolaqi (eTerocelulozuri) gamoiyeneba 

sadenebis gasalaqad, aqvs sinestisadmi maRali gamZleoba da 

zeTgamZleoba, elastiuria, magram ver uZlebs gacxelebas. 

TiTqmis yvela maxasiaTebliT (gansakuTrebiT cecxlmedegobiT)  

ukeTesia poliureTanuli laqi, magram ZviradRirebulia da 

farTo gamoyeneba ar aqvs.   liTonkonstruqciebis dagrunta-

SeRebvisTvis gamoiyeneba minanqari, rkinis surinji, sagrunti 

masalebi da mRebavi pigmentebi. laq-saRebavebis gamxsnelad 

gamoiyeneba qvanaxSiris solventi, acetoni da sxva. 

     5. xfcpfcj!eb!tbhp{bwfcj/!weboebi gamoiyeneba  samontaJo 

detalebisa da eleqtrosadenebis dasamagreblad -  axal 

samSeneblo fuZeebze (keramikis da minis filebi, 
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minaprofiliti, zemyari rkinabetoni da sxva), izolatorebis 

Sesawebeblad da maTSi bzarebis amosavsebad.  yvelaze metad 

gavrcelebulia butilmeTanrilaturi da epoqsiduri weboebi.  

gaSrobis Semdeg webos firs gaaCnia eleqtrosaizolacio 

Tvisebebi. sagozavebs iyeneben izolatorebis (ZiriTadad 

faifuris) armirebisaTvis. sagozavebi aris Txeli da sqeli. 

 
ZiriTadi sakontrolo-sazomi xelsawyoebi 

 

 

1. fazis indikatori  
 

  umartivesi     eleqtrosazomi 

 xelsawyoa,   romelic   gamoiyeneba 

 fazuri    sadenis     gamosarCevad 

 nulovani  an damiwebis sadenisagan. 

 ZiriTadad   mzaddeba  saxraxnisis   

 saxiT,   masSi   Cadgmuli   neonis  

 naTuriT,   romelic  inTeba  fazis  

 aRmoCenis SemTxvevaSi. 

 

2. kombinirebuli sakontrolo-sazomi xelsawyo 
 

    igi gankuTvnilia Zabvis, denis Zalisa da winaRobis 

gasazomad. gaaCnia eleqtruli gadatvirTvebisgan avtomaturi 

dacva. mraval diapazonSi zomavs 

mudmivi da cvladi denis Zabvas, 

denis Zalas da winaRobas.  

    xelsawyo gamoiyeneba garemo 

haeris  dadebiTi   temperaturis 

(10-350 C)  da  araumetes 80%-iani 

fardobiTi tenianobis dros.   

    gazomvebis dasaSvebi uzustoba 

Seadgens plus-minus 1-15%; Cvenebis 

aRebis dro ar unda aRematebodes  4 wams. 
 

3. vatmetri 
 

    igi gamoiyeneba eleqtruli qselis an eleqtromagnituri 

signalis simZlavris gasazomad. 

    daniSnulebisa da sixSiris 
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diapazonis mixedviT iyofa sam 

kategoriad: 

1. dabalsixSiriani, mudmivi  

denis (erTi da samfaziani); 

    2. radiosixSireebiani; 

    3. optikuri. 

 

    4. gaommetri 
 

    gankuTvnilia Zabvis qveS armyof xelsawyoTa izolaciis 

winaRobis gasazomad.   aqvs megaomebSi gazomvis 5 diapazoni: 

0-20, 1-20, 10-200, 100-2000, 1000-20000 momi.  

xelsawyos  eqspluatacia  dasaSvebia 

-300 +400C-mde temperaturis da 90%-mde 

fardobiTi  tenianobis pirobebSi.  

    gazomvaTa  dasaSvebi cdomilebaa 

plius-minus  2,5%.  garTul klemebze 

nominaluri Zabvaa  100, 500 da 1000 V. 

Cvenebis aRebis dro ar unda  iyos 4 

wamze meti. 

 

5. damiwebis winaRobis gamzomi  
 

    xelsawyo gankuTvnilia damiwebis winaRobis, aqtiuri 

winaRobis  da  gruntis  kuTri  winaRobis dasadgenad.  aqvs 

winaRobis  gazomvis  4  diapazoni:  

0,1-10; 0,5-50; 2-200; 10-1000 omi; 

    eqspluatacia dasaSvebia -250-dan 

+600 C–mde temperaturisa da 95%-mde 

fardobiTi tenianobis pirobebSi. 

    gazomvaTa  SesaZlo cdomileba 

plus-minus 2%. gamorTul klemebze 

nominaluri  Zabvaa  13V.   Cvenebis  

aRebis droa  - araumetes 4 wami. 
 

 

       6. eleqtrosazomi marwuxi  
 

    gankuTvnilia denis Zalisa da Zalisa da Zabvis gasazomad,  

wredis gauwyvetavad, 50h-c sixSirisa  
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da  600 V-mde  Zabvis  mqone  cvladi  

denis qselSi. aqvs denisa da Zabvis 

gazomvis farTo diapazoni. ixmareba  

-300-dan +400 C -mde temperaturisa da  

90%-mde fardobiTi tenianobis dros.  

Cvenebis aRebis dro – araumetes 4wm. 

 tbzfofcfmj!eb!hbnobUfcfmj!bsnbuvsb!
 

 

    maT funqcia warmoadgens eleqtroenergiis  gadanawileba. 

erTmaneTisagan gansxvavdebian daniSnulebis, maxasiaTeblebis, 

konstruqciuli Sesrulebis mixedviT da garegnuli formiT. 

Sedgebian korpusis, gamSveb-maregulirebeli aparatis, 

eleqtruli sqemis komutaciis (CarTva-amorTva). mavTulebisa 

da konstruqciuli kvanZebisagan, romlebic uzrunvelyofen 

calkeuli detalebisa da armaturis gamagrebas. 

    amomrTvelebi gankuTvnilia ganaTebis eleqtruli qselebis 

cvladi (sixSire 50 herci) da mudmivi denis sayofacxovrebo 

xelsawyoebis komutaciisaTvis. 

    ganaTebis eleqtruli qselebis da  

sayofacxovrebo xelsawyoebis komple- 

qtaciis mizniT gamoiyeneba sxvadasxva  

modifikaciis   daculi    moxmarebis 

amomrTvelebi    Ria   da  daxuruli  

dayenebisaTvis. Rias amagreben sWvaliT 

(SurupebiT) xis rozetqveSze. daxuruli 

dayenebis amomrTvelebi magrdeba ganmrjeni TaTebiT kolofSi, 

romelic CamonoliTebulia kedelSi.  

    Stepseluri rozetebiT xdeba eleqtruli mimRebebis (erTi 

da samfaziani) eleqtroqselTan mierTeba, sadac nominaluri 

deni 10-25 amperia, Zabva 250-380 volti. 

     gadasatani sanaTebi, gamacxeleblebi, 

sayofacxovrebo     eleqtroxelsawyoebi  

erTdeba  qselTan Stepseluri SeerTebiT.  

rozetebi,  Canglebi  erTad  muSaoben da 

miuxedavad  maTi  garegnuli gaformebis, 

montaJis, gamagrebisa da dayenebisa isini  

unda   Seesabameboden erTmaneTs. 

     manawilebeli yuTebi gamoiyeneba eleqtromontaJis dros 



35 
 

mavTulebis urTierTSesaerTeblad da Sedgeba klemis morakisa 

da saxuravisagan. mavTulebisa da kabelebisaTvis manawilebeli 

yuTebis Sesasvleli xvrelebis raodenoba icvleba 2-dan 8-mde. 

es ricxvi damokidebulia mierTebuli mavTulebisa da 

kabelebis raodenobaze. Mmanawilebeli yuTi SeiZleba 

aRiWurvos 4, 5, 6 da ufro meti klemiT. 

fmfruspnsjdywfmfcjt-!{bsfcjt!
!eb!qspKfrupsfcjt!ebzfofcb!

!
 

   eleqtromricxveli – aris xelsawyo, romelic aRricxavs 

eleqtruli energiis danaxarjs. binebis eleqtroqselebSi 

ayeneben  erTfazian mricxvelebs, xolo  

qselebSi  fazis  didi  da araTanabari  

datvirTvis    SemTxvevaSi      iyeneben  

samfazian oTxsadenian mricxvelebs.  

     eleqtromricxvelebiT aRWurvilia 

farebi   da      Semyvan-gamanawilebeli  

mowyobilobebi. faris dayenebis adgilze 

dasaSvebia   vertikalidan  kedlis ara- 

umetes 1 gradusiT gadaxra. 
 

                    eleqtruli zari gankuTvnilia xanmokle         

                 bgeriTi  signalizaciisaTvis sacxovrebel da,   

                sazogadoebriv nagebobebSi.  ganaTebis qselSi  

                dgeba  sxvadasxva  saxis  eleqtruli  zarebi.  

                zars ayeneben kedelze mSral adgilze.  
 

     proJeqtori – gamnaTebeli mowyobilobaa, romelic 

gankuTvnilia nagebobebis, Senobebis fasadebis, samSeneblo 

moednebis da teritoriebis gasanaTeblad. 

     proJeqtorebis dayeneba SeisaZlebelia 

rogorc  horizontalur  ise  vertikalur 

da vertikalur konstruqciebze.  mas gaaCnia 
konstruqciuli elementi – lira, romelic 

uzrunvelyofs korpusis gansazRvrul  

mdgomareobaSi damagrebas. 

     mowyobilobebis damontaJeba xdeba maTi Camagrebis Semdeg 

eleqtroqselTan sadenebis damoukidebeli mierTebiT. Rogorc 

wesi izolirebuli mavTulebis boloebi eleqtroxelsawyoebs 
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uerTdeba klemebis saSualebiT. Tu mavTulis bolo 

mimagrebulia klemaze xraxnis an qanCis meSveobiT aseT klemas 

xraxnuls an kuTxvilurs uwodeben. mirCilviT mimagrebul 

klemebs narCili an mirCiluli ewodeba. xolo klemze an 

klemis SigniT specialuri SemaerTeblebis an sxva detalebis 

gamoyenebiT moWerils, SemomWeri an momWeri klema ewodeba. 

 hbobUfcjt!hbzwbojmpcjt!lbcfmfcj!eb!tbefofcj!

!
 

     ganaTebis gayvanilobis montaJis dros gamoiyeneba 

sxvadasxva saxis sadenebi da kabelebi. sadenebi da kabelebi 

emsaxureba eleqtruli energiis gadacemasa da 

eleqtromowyobilobebis elementebis SeerTebas. 

     tbefoj – eleqtruli denis  gamtaria igi Sedgeba erTi an 

ramdenime denis gamtari ZarRvisagan,  romelic  SeiZleba iyos 

erTmavTuliani  da  mravalmavTuliani,  

e.i.  Semdgari ramodenime mavTulisagan,  

romlebic   erTadaa daxveuli.  amasTan  

mravalmavTuliani  sadeni   dengamtari  

ZarRvebiT xasiaTdeba meti drekadobiT,  

vidre  erTmavTuliani  sadeni. ZarRvebs 

amzadeben   aluminis,    spilenZisa  da  

foladisagan. ganaTebis mowyobilobebis 

montaJis dros metad iyeneben aluminis da spilenZis sadenebs. 

     ganaTebis eleqtromowyobilobebis montaJisas gamoiyeneba 

Semdegi standartuli ganivkveTis mqone sadenebi: 
 

0.5 kv.mm. 25 kv.mm. 240 kv.mm. 

1 kv.mm 35 kv.mm. 300 kv.mm. 

1,5 kv.mm. 50 kv.mm 400 kv.mm. 

2,5 kv.mm. 70 kv.mm. 500 kv.mm. 

4 kv.mm. 95 kv.mm. 625 kv.mm. 

6 kv.mm. 120 kv.mm. 800 kv.mm. 

10 kv.mm. 150 kv.mm. 1000 kv.mm. 

16 kv.mm. 185 kv.mm.  

 
    - aluminis sadenebis ganivkveTi  am skalis mixedviT iwyeba 

2,5 kv.mm.–dan. 
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    - 10 kv.mm.-mde spilenZis da 25 kv.mm.-mde aluminis sadenebi 

mzaddeba rogorc erTZarRviani, aseve mravalZarRviani. 

    - spilenZisa da aluminis didi kveTis sadenebi mzaddeba 

mxolod mravalZarRviani sadenebis saxiT 

  sadenebi SeiZleba iyos SiSveli an izolirebuli. SiSveli 

aris sadeni, romlis dengamtar ZarRvebs ar gaaCniaT dacviTi 

da maizolirebeli safari. izolirebuls uwodeben sadenebs, 

romelTa dengamtari ZarRvebi Casmulia rezinis, 

poliqlorvinilis an viniplastis maizolirebel garsSi.    

maT xSirad zemodan gaaCniaT bambis narTiani Semownuli, 

rezinis, plastmasis an liTonis garsi. aseT, meqanikuri 

dazianebisgan damcavi plastmasis an liTonis garsian sadenebs 

daculi sadenebi ewodebaT. 

 konstruqciebis  Sesabamisad sadenebs aniWeben aRmniSvnel  

asoebs. sadenebis pirveli aso aRniSnavs, Tu romeli 

masalisgan aris damzadebuli dengamtari ZarRvi: 

 a – alumini ( a – asos ararseboba, niSnavs, rom dengamtari  

ZarRvi damzadebulia spilenZisagan); 

   meore aso aRniSnavs sadens `s~; 

   mesame aso – izolaciis masalas (`r~ - rezina, `v~ - 

polivinilqloridi, `p~ - polieTileni) 

   sadenebis markebSi SeiZleba aseve iyos sxva asoebic, 

romlebic axasiaTeben konstruqciis elementebs (`m~ - milebSi 

gasayvanad, `b~ - brtyeli rezinis safuZvliT, `d~ - drekadi) 
 

!!!lbcfmj - mowyobilobaa, romelic gankuTvnilia eleqtruli  

energiis gadasacemad  da Sedgeba erTi  

an     erTmaneTisagan    izolirebuli  

ramodenime gamtarisagan. isini Casmulia 

rezinis, plastmasis, aluminis an tyviis 

tyviis hermetul damcav garsSi.  
    kabelebis ZiriTad elementebia: 

dengamtari ZarRvebi, izolacia, garsi, 

javSani,   gare safarveli. Ddengamtar 

ZarRvebs  amzadeben   spilenZis    an  

aluminisagan mrgvali, seqtoruli an segmenturi formis saxiT. 

   Cveulebriv,   kabelebSi  gamoiyeneba  erTidan  oTxamde  
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ZarRvi 0,25 – 1 000 kv.mm. kveTis.  zogierTi kabeli mzaddeba 4-

dan 37-mde ZarRviT da maTi kveTia 0,75-10 kv.mm. izolaciisaTvis 

iyeneben kabelis qaRalds, plastmass, rezinas. meqanikuri 

dazianebisagan, sinaTlis,  tenis, qimiuri nivTierebebis da sxva 

faqtorebis zemoqmedebisgan dacvis mizniT ZarRveba aTavseben 

hermetul garsSi. igi SeiZleba  iyo  tyviis,  aluminis, 

rezinis, plastmasis.  kabels, romelsac javSans zemoT ara 

aqvs gare safarveli ewodeba SiSveli kabeli. 

ebnjxfcjt!rtfmjt!npoubKj!
!

  D damiweba eleqtrogayvanilobis sistemis safuZvelia. 

arasworad damiwebuli eleqtrosistema safrTxes warmoadgens 

aramarto eleqtrodanadgarebisa da mowyobilobebisaTvis, 

aramed   adamianTa  sicocxlisaTvis, 

romlebic iyeneben an Tundac exebian 

mas. eleqtroaRWurvilobis damiwebis 

gamtari Semdegnairad muSaobs: 

  damiwebuli mowyobilobis karkasze  

an  damiwebuli  liTonis gamosavali   

kolofis  gverdze  Zabvis  Sexebisas  

mokle CarTvis Sedegad is, damiwebis 

gamtaris saSualebiT saeqspluatacio dafas daubrundeba. 

Seikvreba wredi da avtomati gamoirTveba. damiwebis Rero da 

gruntis damiweba am SemTxvevaSi pasiuria. Ggruntis damiwebis 

sistema aqtiurdeba, rodesac xelsawyos karkasze warmoiqmneba 

statikuri Zabva. Aamis tipiuri magaliTia mexis dacema, 

romelic damiwebis konturis saSualebiT miwaze gadava. 

    AyofacxovrebaSi jer kidev iyeneben damiwebis Reroebis 

nacvlad binebSi liTonis sanitarul gayvanilobas romelic 

ver akmayofilebs damiwebis moTxovnebs da amitom  miuRebelia. 

    eleqtromowyobilobebis damiwebisaTvis arsebobs damiwebis 

konturebis sxvadasxva saxeebi: martivi damiwebis konturi, 

Sesrulebuli swor TxrilSi; rTuli damiwebis konturi, 

Sesrulebuli sxvadasxva geometriuli formis TxrilSi.  
    damiweba – aris SeduRebis daxmarebiT damontaJebuli 

liTonis elementebis erToblioba, mdebare miwaSi da   

zedapirze, mierTebuli momuSave eleqtroxelsawyos 
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korpusTan,  adamianTa eleqtro denis dazianebisgan dasacavad. 

damiwebis konturis winaRoba ar unda aRematebodes 4 oms. 

     martivi konturiT damiwebis qselis montaJi Sedgeba 

Semdegi teqnologiuri operaciebisagan: 

1. Txrilis mowyoba (gaTxra); 

2. dammiweblebis montaJi. Ddammiweblebi aris: 

    - vertikaluri (2,5-3,0m sigrZis), erTi bolodan 

wamaxvilebuli liTonis mili diametriT 30-50 mm an kuTxovana 

40X40: 60X60 mm; 

    - horizontaluri (10m-mde sigrZis) - erTi bolodan 

wamaxvilebuli 10-15 mm diametris erTiani liTonis Rero. 

  3. dammiwebeli magistralis montaJi; 

  4. Txrilis amovseba; 

  5. dammiwebeli gamtarebis montaJi. 

   D damiwebis rTuli qselis montaJi analogiuria damiwebis 

martivi qselis montaJisa,   gansxvaveba isaa, rom dammiweblebi 

Tavsdebian ara swor TxrilSi, aramed mravalkuTxedis formis  

TxrilebSi. damiwebis martivi konturi gegmaSi tolgverda 

samkuTxa formisaa, rTuli ki mravalkuTxedis formis. maTi 

sqematuri gamosaxulebebi  moyvanilia qvemoT.  

 

      a) b) 
                    Ddammiweblebi - min.1,5m 
 

 

 

 

 
  

damiwebis martivi (a) da rTuli konturebi (b) 
 

     damiwebis magistralis gayvana Semdeg samuSaoebs moicavs:  

     1. liTonis zolebi magrdeba Senobis gare kedelze 

kavebis, manWvalebis, diubelebis da a.S daxmarebiT, 

damagrebuli zolebi unda SeerTdes Sedurebis saSualebiT; 

     2. damiwebis magistrali proeqtis Sesabamisad Seyvanili 

unda iqnes Senobis SigniT da mieduRos mierTebis WanWikebi. 

     3.  damiwebis erTmaneTan da  magistralTan SeerTeba, aseve 

magistralis Seqmna xorcieldeba mxolod SeduRebiT. amasTan  
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dammiwebeli gamtarebis gayvana daSvebulia farulad kedelSi, 

iatakze, winaswar maTi dacvis gaTvaliswinebiT.  

    damiwebis gamtari – aris gamtari, romelic aerTebs 

damiwebis magistrals mowyobilobasTan. damiwebis gamtarebis 

saxiT SeiZleba gamoyenebul iqnas erTZarRviani aluminis an 

spilenZis sadeni an kabeli iseTi kveTiT, rogorc es 

saproeqto dokumentaciaSia miTiTebuli. damiwebis 

mowyobilobis morigeobiTi CarTva akrZalulia. damiwebis 

mTeli qseli, romelic miwis qveSaa, unda SeiRebos Sav ferad. 

hbobUfcjt!rtfmjt!npoubKjt!!
Tfnpxnfcjt!trfnfcj!

 

   ganaTebis qselis dasayeneblad, yvela samuSaos Sesrulebis 

Semdeg aucilebelia Semowmdes misi montaJis sqema, romelic 

binis ganaTebis qselis magaliTzeE moicavs Semdeg 

teqnologiur operaciebs: 

 

2/ hbobUfcjt!rtfmjt!npn{befcb!Tftbnpxnfcmbe<!

!

3/ hbobUfcjt!rtfmjt!tbqspfrup!eplvnfoubdjbtUbo!

Tftbcbnjtpcjt!Tfnpxnfcb<!

!
4/ ebnjxfcjt!rtfmjt!xjobSpcjt!hb{pnwb<!

!
5/ hbobUfcjt!rtfmjt!j{pmbdjjt!xjobSpcjt!hb{pnwb<!

!
6/ hbobUfcjt!rtfmjt!hbnubspcjt!Tfnpxnfcb<!

!
7/ hbobUfcjt!rtfmTj![bcwjt!njxpefcjt!tjtxpsjt!
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