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Sesavali 

 

sazogadoebis ganviTarebis Tanamedrove etapi mozard Taobas, rogorc 

samuSao Zalis mTavar mwarmoebels, swavlebisa da aRzrdis sruliad axal 

principebs sTavazobs. amasTan dakavSirebiT gansakuTrebul aqtualobasa da 

praqtikul mniSvnelobas iZens axalgazrda specialistis profesiuli mom-

zadebis xarisxis amaRleba. 

Tanamedrove specialisti unda flobdes zogadsaganmanaTleblo, zo-

gadteqnikur da zogadsawarmoo codnisa da unarebis erTobliobas, rac sa-

Sualebas aZlevs mas aimaRlos kvalifikacia da srulyos profesiuli os-

tatoba. 

eleqtroenergia energiis yvelaze ufro gavrcelebuli saxea, romel-

sac Cvens droSi gamoiyenebs kacobrioba. igi farTod gamoiyeneba mrewve-

lobaSi, soflis meurneobaSi, transportze, yofa-cxovrebaSi. misi gamoyene-

bis gareSe SeuZlebeli iqneboda kavSirgabmulobis Tanamedrove sistemebis 

muSaoba, Cven ar gveqneboda kino da televizia. garda amisa, igi mniSvnelo-

van rols TamaSobs Cveni qalaqebisa da soflebis keTilmowyobis saqmeSi. 

eleqtroteqnika mecnierebisa da teqnikis gansakuTrebiT farTo sfe-

roa.Mmas miekuTvneba eleqtromanqanaTmSenebloba, eleqtroavtomatika da 

kavSirgabmulobis sxvadasxva saxe, eleqtroxelsawyoTmSenebloba, eleqtro-

metalurgia, eleqtroSeduReba, sinaTlis teqnika, maRali Zabvis teqnika, 

magnetodinamika, eleqtrobis Teoria da mravali sxva. eleqtroteqnika swav-

lobs eleqtroenergiis warmoebis, gadacemis, ganawilebisa da praqtikuli 

gamoyenebis sakiTxebs. 

mSeneblobis saerTo kompleqsSi gansakuTrebul adgils ikaveben eleq-

trosamontaJo samuSaoebi. rogorc wesi, isini mSeneblobis damamTavrebeli 

etapis Tanmxlebi procesebia obieqtis eqspluataciaSi Sesvlis dros. eleq-

trosamontaJo samuSaoebis srulyofa moiTxovs axali teqnikis, mowinave sa-

montaJo teqnologiebis, Sromis maRali organizaciisa da saerTo ekonomi-

uri efeqtianobis uwyvet amaRlebas. 

eleqtromemontaJis profesia ara mxolod saintereso, aramed sakmaod 

rTulia. imisaTvis rom gaxde maRalkvalificiuri eleqtromemontaJe, unda 

flobde Teoriul da praqtikul codnas. unda icode eleqtroteqnikis Zi-

riTadi kanonebi _ dakavSirebuli eleqtroenergiis gadacemasa da ganawile-

basTan. profesionalma eleqtromemontaJem ar unda dauSvas Secdoma. miT 

umetes, Tu igi  warmatebuli karierisakenaa midrekili. 

eleqtromemontaJeebi qmnian Sualedur danadgarebsa da mowyobilobebs, 

romlebzec damokidebulia denis gza eleqtrosadguris generatoridan ele-

qtroenergiis momxmareblamde. isini amontaJeben eleqtrogayvanilobasa da 

ganaTebas sacxovrebel saxlebSi; eleqtroZravebs, transformatorebsa Tu 

sxva mowyobilobebs sawarmoo saamqroebSi; gahyavT sahaero da sakabelo 

xazebi. 
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eleqtromowyobilobis montaJi dakavSirebulia eleqtruli sqemebis 

swori „wakiTxvis“, sxvadasxva saxis SeerTebebis zusti garCevis, dazianebe-

bis aRmoCenisa da aRmofxvris codnasTan. eleqtromemontaJes unda gaaCndes 

pasuxismgeblobis grZnoba, raTa safrTxeSi ar Caagdos Tavisi Tavi da arc 

garSemo myofni. is unda iyos frTxili da windaxeduli.          M  

saxelmZRvaneloSi TanmimdevrobiTaa asaxuli Sromis dacvisa da usa-

frTxoebis sakiTxebi, eleqtroteqnikis ZiriTadi cnebebi da kanonebi, cnobe-

bi gamoyenebuli masalis, Tanamedrove teqnikuri saSualebebis, eleqtro-

samontaJo teqnikisa da teqnologiebis Sesaxeb, ramac unda uzrunvelyos 

studentTa warmodgenis formireba arCeuli profesiis Sesaxeb. 

warmodgenili masalis Sinaarsi da moculoba Seesabameba gaeros ganvi-

Tarebis programiT SemuSavebul samSeneblo specialobis „eleqtrome-

montaJis“ profesiis saxelobo saganmanaTleblo programas.              
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Tavi I. Sromis usafrTxoeba 

 

am TavSi Tqven gaecnobiT Sromis usafrTxoebis dacvisa da xanZarsawi-

naaRmdego RonisZiebebis sakiTxebs; sawarmoo travmatizmsa da profesiul 

daavadebebs, maT registracias, gamokvlevasa da aRricxvas; saxanZro da 

eleqtrousafrTxoebis dacvis sakiTxebsa da maT teqnikur saSualebebs; 

denis sididis gavlenas adamianis dazianebis Sedegze; adamianis janmrTe-

lobisaTvis usafrTxo denis sidides; eleqtrodanadgarebis usafrTxo 

eqspluatacias, damcav Camiwebasa da danulebas; sawarmoo sanitariis, Sro-

mis higienisa da eleqtruli deniT daSavebulTaTvis pirveli samedicino 

daxmarebis gawevis, xelovnuri sunTqvisa da gulis masaJis Catarebis 

sakiTxebs. 

 

1.1. Sromis usafrTxoebis dacva da xanZarsawinaaRmdego RonisZiebebi 

 

eleqtrosamontaJo samuSaoebis Sesrulebisas didi mniSvneloba aqvs 

Sromis usafrTxoebis dacvas. 

eleqtrosamontaJo samuSaoebis Sesrulebisas didi mniSvneloba aqvs 

Sromis usafrTxoebis dacvas. mSeneblobaze travmatizmis maRal dones 

xels uwyobs samSeneblo dargis Taviseburebebi. esenia: samSeneblo moed-

nebis didi mravalferovneba da funqcionirebis SedarebiT xanmokle peri-

odi; muSaxelis didi denadoba da sezonuroba; amindisagan daucveloba; 

mraval samuSaoTa da specialobaTa arseboba; rTuli manqana-meqanizmisa da 

mowyobilobebis gamoyeneba da sxva. 

Sromis usafrTxoeba aris sakanonmdeblo aqtebiT ganmtkicebuli soci-

alur-ekonomikuri, teqnikur-higienuri da organizaciulი RonisZiebebis sis-

tema, romelic uzrunvelyofs adamianis  janmrTelobis dacvas da muSaobis 

normalur pirobebs. Sromis usafrTxoeba Tavisi arsiT aris socialur-

teqnikuri disciplina da Sedgeba oTxi ZiriTadi nawilisagan. Eesenia: Sro-

mis sakanonmdeblo da organizaciuli sakiTxebi; sawarmoo sanitaria; usa-

frTxoebis teqnika da saxanZro usafrTxoeba. 

saxanZro usafrTxoeba gulisxmobs iseTi pirobebis Seqmnas, rodesac 

xanZris gaCenis SesaZlebloba gamoiricxeba, magram Tu sawarmoSi xanZari 

mainc moxda, adamianebisa da sxva materialur faseulobis dacva uzrun-

velyofili iqneba. 

 

sakontrolo kiTxvebi: 

1.   ras uzrunvelyofs Sromis usafrTxoeba? 

2. ramdeni nawilisagan Sedgeba Sromis usafrTxoeba? 

3.   ras gulisxmobs saxanZro usafrTxoeba? 
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1.2. sawarmoo travmatizmi da profesiuli daavadeba 

 

garemo pirobebis zemoqmedebis Sedegad adamianis organizmis uecar da-

zianebas travma ewodeba. travma SeiZleba iyos: 

meqanikuri: Ria Wriloba, tvinis Seryeva, motexiloba, RrZoba, kidure-

bis travmuli amputacia; 

Termuli: dawva an moyinva; 

qimiuri: qimiuri dawva da mowamvla; 

fsiqikuri: SiSi, nervuli Seryeva; 

eleqtrodeniT gamowveuli cnobierebis dakargva, sunTqvisa da gul-

sisxlZarRvTa sistemis moqmedebis darRveva. 

sxivuri: sxivuri damwvroba. 

ucxo sxeulebiT gamowveuli: yelSi, saylapav milSi da sasunTq gzebSi 

ucxo sagnebis moxvedra. 

ori an ramdenime faqtoris erToblivi moqmedeba iwvevs Sereul trav-

mas. 

sawarmoo travma ewodeba ubedur SemTxvevas, momxdars warmoebaSi sam-

saxurebrivi movaleobis Sesrulebis dros. aseve sawarmoo travmas ganeku-

Tvneba, sawarmos kuTvnili transportiT samuSaoze wasvlis an dabrunebi-

sas momxdari ubeduri SemTxveva, zeganakveTuri samuSaosa da moqalaqeob-

rivi movaleobis Sesrulebisas miRebuli travma. sawarmoo travma SeiZleba 

iyos: msubuqi, saSualo simZimis, mZime da sasikvdilo. msubuqi travmis dros 

Sromisunarianobis dakargva ar xdeba. msubuqi travmaa gakawvra, dabeJilo-

ba, SeumCneveli daSaveba. 

saSualo simZimis travma xasiaTdeba Sromisunarianobis droebiTi da-

kargviT (erTi an meti dRiT). 

daimaxsovreT! mZime travmis dros momuSave gadahyavT invalidobis 

jgufze am dros Sromisunarianoba nawilobriv an mTlianad ikargeba. 

sasikvdilo travmis dros adamiani iRupeba. 

sayofacxovrebo travmebs adamiani Rebulobs samuSaoebis Sin Sesrule-

bisas, sawarmos kuTvnili iaraRebis unebarTvo gamoyenebisas, materialur 

faseulobaTa datacebis dros da a.S. 

sawarmoo garemos mavne faqtorebis xangrZlivi zemoqmedebis Sedegad 

adamianis organizmis dazianebas profesiuli daavadeba ewodeba. zogierT 

warmoebaSi jer kidev arsebobs iseTi profesiuli daavadebebi, rogoricaa: 

vibrodaavadeba, pnevmokoniozi, dermatitis, bursitis da sxva. 

 

sakontrolo kiTxvebi: 

1.  ras ewodeba sawarmoo travma? 

2.  ras ewodeba profesiuli daavadeba? 

3.  CamoTvaleT meqanikuri tramvebis saxeebi. 
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4.  CamoTvaleT msubuqi tramvis saxeebi. 

5.  riT xasiaTdeba saSualo simZimis travma? 

 

1.3. travmebisa da profdaavadebebis registracia, gamokvleva  

da aRricxva 

 

warmoebaSi momxdari yvela ubeduri SemTxveva gamoikvleva, aRiricxeba 

da dgeba specialuri aqti. ase formdeba warmoebaSi momxdari yvela ube-

duri SemTxveva, romelmac gamoiwvia muSakis Sromisunarianobis dakargva 

aranaklebi 1 dRiT. an ubeduri SemTxveva, romelmac gamoiwvia misi gadayva-

na ZiriTadi samuSaodan sxva samuSaoze. Tu ubeduri SemTxveva warmoebasTan 

ar aris dakavSirebuli, aRiricxeba travmatizmis saangariSo furcelSi 

calke. ubeduri SemTxvevebis droulad da sworad gamovlena, aRricxva, 

aqtis Sevseba da sxva RonisZiebebis Sesruleba evaleba sawarmos xelmZ-

Rvanels, qveganyofilebebisa da ubnebis xelmZRvanelebs. kontrols warmo-

ebebze axorcieleben saxelmwifo zedamxedvelobis Sesabamisi organoebi. 

daimaxsovreT! ubeduri SemTxvevisas, dazaralebuli an Semswre piri 

dauyovnebliv atyobinebs samuSaos uSualo xelmZRvanels, romelic 

valdebulia saswrafod aRmouCinos dazaralebuls pirveli daxmareba da 

acnobos xelmZRvanels (direqtors, saamqros ufross) momxdaris Sesaxeb. 

administracia adgens ubeduri SemTxvevis  gamomkvlev komisias, romel-

Sic Sedis saamqros ufrosi, usafrTxoebis teqnikis inJineri da Sromis 

usafrTxoebis sazogadoebrivi inspeqtori. komisia 24 saaaTSi gamoikvlevs 

ubedur SemTxvevas da Seavsebs aqts 4 egzemplarad. dazaralebulis 

samedicino dawesebulebebidan miRebuli informaciiT ivseba aqtis bolo 

grafa da aqti egzavneba pasuxismgebel organoebs (profkoms, Sromis 

teqnikur inspeqtors, saamqros ufross da usafrTxoebis teqnikis inJiners). 

Tu ubeduri SemTxveva mouxda mivlinebaSi yofnisas, igi ganixileba da 

Seiswavleba iq, sadac moxda da aRiricxeba sakuTar sawarmoSi. Tu stu-

dentebisa da moswavleebis mier praqtikis dros miRebuli iqna travma da am 

praqtikas xelmZRvanelobda Tavad sawarmos xelmZRvaneli, maSin igi gani-

xileba da aRiricxeba sawarmoSi. magram Tu xelmZRvaneli saswavleblidan 

hyavdaT, aRiricxeba saswavleblis mier. 

travmis simZimis miuxedavad specialur gamokvlevas eqvemdebareba 

jgufuri ubeduri SemTxvevebi, ubeduri SemTxvevebi mZime SedegebiTa da 

sasikvdilo dasasruliT. 

 

sakontrolo kiTxvebi: 

1.  rogor formdeba warmoebaSi momxdari yvela ubeduri SemTxveva? 

2.  vin Sedis ubeduri SemTxvevis gamomlvlev komisiaSi? 

3.  vis egzavneba aqtis bolo grafa? 
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4.  vis atyobinebs dauyonebliv ubeduri SemTxvevis Semswre piri? 

 

1.4. mSromelTa swavleba, instruqtaJi da samedicino- 

profilaqtikuri RonisZiebebi 

 

mTelma sawarmoo personalma periodulad unda gaiaros specialuri 

swavleba da instruqtaJi. romlis organizebac mTavar inJiners evaleba. 

akrZalulia! Sesavali instruqtaJis gauvlelad samuSaoze daSveba. 

Sesavali instruqtaJis Semdeg tardeba pirveladi instruqtaJi uSua-

lod samuSao adgilze, romelsac atarebs ubnis ufrosi, an ostati. 

pirveladi instruqtaJi gulisxmobs samuSao adgilis guldasmiT Seswavlas, 

saSiSroebisa da konkretuli usafrTxoebis wesebis gacnobas. 

ganmeorebiTi instruqtaJi tardeba kvartalSi, 6 TveSi an weliwadSi 

erTxel. 

gegmis gareSe instruqtaJi tardeba Semdeg SemTxvevebSi: rodesac iner-

geba an icvleba teqnologiuri procesi, moxda ubeduri SemTxveva an per-

sonalma daarRvia usafrTxoebis normebi, rasac SeiZleba ubeduri SemTxv-

eva mohyoloda. 

usafrTxoebis teqnikis propagandaSi igulisxmeba specialuri kabine-

tebis, kuTxeebis mowyoba, leqciebi, saubrebi, perioduli presisa da adgi-

lobrivi radioqselis gamoyeneba. gamafrTxilebel saSualebad iTvleba 

plakatebi, TvalsaCinoeba, romelic kaSkaSa ferebiT sruldeba, rom Tvalma 

advilad SeamCnios. 

samuSaoze miRebisas aucilebelia samedicino Semowmeba, xolo Semdgom  

perioduli profgasinjvebi. profdaavadebaTa pirveli niSnebis gamovleni-

sas momuSave personals droulad unda aekrZaloT muSaoba saerTod an 

gadayvanil iqnan sxva samuSaoebze. 

zogierT warmoebaSi, ZiriTadad ZiriTadad Sesvenebisas Sromis nayofi-

erebis asamaRleblad tardeba sawarmoo fizkultura. higienuri procedu-

rebi _ wylis Sxapi, abazana da sxva xels uwyobs organizmis normaluri 

moqmedebas. SeiZleba gamoyenebuli iqnes civi, Tbili da cxeli Sxapebi 

(15_30 wuTi), mTliani da adgilobrivi (kidurebis) abazanebi.   

 

sakontrolo kiTxvebi: 

1.  sad tardeba pirveladi instruqtaJi? 

2. rodis tardeba gegmis gareSe instruqtaJi? 

3.   ra iTvleba gamafrTxilebel saSualebad? 

4. ras gulisxmobs pirveladi instruqtaJi?            
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1.5. saxanZro  usafrTxoeba 

 

xanZari did zarals ayenebs saxalxo meurneobas, xSirad iwvevs 

adamianTa mZime tramvebsa da sikvdils. 

daimaxsovreT! materialur faseulobaTa xanZrisagan dacva yvela 

moqalaqis movaleobaa. 

xanZarsaSiSi faqtorebia: Ria cecxli, naperwkali, haerisa da sagnebis 

maRali temperatura, wvis toqsikuri produqtebi, kvamli, nagebobebis da-

zianeba an ngreva, afeTqeba. xanZarsawinaaRmdego RonisZiebebi Camoyali-

bebulia samSeneblo normebsa da wesebSi. 

saxanZro usafrTxoebis safuZvelia saxanZro profilaqtika, romelic 

warmoadgens teqnikuri da organizaciuli RonisZiebebis kompleqss, mimar-

Tuls xanZris SesaZlo gaCenisa da gavrcelebis aRsakveTad, adamianTa 

usafrTxo evakuaciisa da xanZris warmatebiT Casaqrobad.  

mSeneblobebze xanZrebis gaCenis Yyvelaze ufro xSiri mizezebia: 

mowevis, bitumis gacxelebis, asanTisa da CiraRdnebis gamoyenebis dros 

cecxlTan gaufrTxilebeli damokidebuleba; xanZarsawinaaRmdego wesebis 

darRveva eleqtroairSeduRebiTi samuSaoebis Sesrulebisas; eleqtruli 

qselebisa da mowyobilobebis gaumarTaoba; sxvadasxva xanZar- da feTqebad 

saSiS sinTetikur weboebTan muSaobisas instruqciis darRveva. 

xanZrebi SeiZleba gaCndes Ria cecxlis zemoqmedebiT sxvadasxva 

masalebsa da konstruqciebze, an maTi TviTwvisa da TviTaalebis Sedegad.  

TviTwva aris myari nivTierebis aaleba, romelic gamowveulia nivTie-

rebis SigniT mimdinare, qimiuri, mikrobiologiuri an meqanikuri procesiT 

gamoyofili siTbos dagrovebis Sedegad. aseTi nivTierebebia, torfi, 

naxerxi, bamba da sxva forovani masalebi, romlebsac haerTan Sexebis didi 

farTi aqvT. nivTiereba TviTwvadia, Tu misi TviTaalebis temperatura 500C-

ze naklebia. TviTwvadi masalebi qmnian xanZris warmoSobis did safrTxes. 

TviTaaleba aris wvadi nivTierebis orTqlis an airebis neli da 

mdgradi wva, romelic gamowveulia Ria cecxlis aliT an gavarvarebuli 

sagnis SexebiT. Ggamoyofili siTbos raodenoba sakmarisia wvadi masalis 

Semdegi nawilis gasaxureblad da aalebis gasavrceleblad, manam nivTi-

ereba mTlad ar daiwveba. TviTaalebis temperatura ewodeba minimalur 

temperaturas, romelic saWiroa nivTierebis TviTaalebisaTvis.  

xanZris Tavidan acilebis mizniT, saWiroa daculi iqnes xanZarsawi-

naaRmdego RonisZiebebi: Aadvilad aalebadi masalebisa da Txevadi sawvavis 

sawyobebi unda ganlagdnen aalebisagan dacul, arawvadi masalebisagan 

agebul konstruqciaSi. siTxeebi, romelTa afeTqebis temperatura 280C-ze 

naklebia Senaxuli unda iqnen hermetulad daxurul WurWelSi sardafebsa 

da naxevradsardafebSi. 
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daimaxsovreT! mSeneblobis teritoriaze moweva SeiZleba mxolod 

specialurad gamoyofil adgilebSi, romelTac gaaCniaT xanZarsaqrobi 

saSualebebi. 

mSenebare Senobebi da droebiTi nagebobebi xanZarsawinaaRmdego nor-

mebis Sesabamisad uzrunvelyofili unda iqnen xanZarsaqrobi pirveladi sa-

SualebebiT (qafiani cecxl-maqrebiT, qviSiT savse yuTebiT, wyliT savse 

kasrebiT, saxanZro farebiT). TiToeuli samSeneblo obieqti saWiro Sem-

TxvevaSi uzrunvelyofili unda iyos saxanZro-samaSvelo samsaxurTan sate-

lefono kavSiriT, vizualurad adviladmisawvdomi sakontaqto nomriTa da 

xmovani signalebiT sagangaSo SemTxvevaSi.O  

xanZris gaCenis  SemTxvevaSi aucilebelia pirveladi RonisZiebebisa  

da stacionaruli saSualebebis gamoyeneba  mis Casaqrobad. 

daimaxsovreT! xanZris dros ar SeiZleba minebis Camtvreva, radgan am 

dros haeris axali nakadi xels uwyobs alis gavrcelebas. 

Tu xanZris keris likvidacia ver xerxdeba da xanZari TandaTan viTar-

deba, maSin dauyovnebliv gamoZaxebuli unda iqnes saxanZro razmi da gaices 

gangaSis signali. mexanZreTa mosvlamde unda gagrZeldes xanZris qroba da 

miRebuli unda iqnes RonisZiebebi xalxis evakuaciisa da gadasarCenad. 

 

sakontrolo kiTxvebi: 

1.   CamoTvaleT xanZarsaSiSi faqtorebi. 

2. CamoTvaleT mSeneblobebze xanZrebis gaCenis yvelaze ufro xSiri 

mizezebi. 

3.   ra aris TviTwva da TviTaaleba? 

4. ras warmoadgens saxanZro profilaqtika? 

5. riT unda iyos uzrunvelyofili TiToeuli samSeneblo obieqti? 

 

1.6. eleqtrousafrTxoebis dacva da misi teqnikuri saSualebebi 

  @ 

Eeleqtrotravmebi statikis Tanaxmad, travmebis saerTo raodenobis 

mxolod 2%-s Seadgens, magram maTi Sedegi xSirad sikvdilia. 

daimaxsovreT! eleqtrousafrTxoebis sakiTxebs gansakuTrebuli 

roli eniWeba Sromis usafrTxoebaSi. 

eldenis moqmedeba adamianis organizmze iwvevs eleqtrul travmebs da 

dartymebs. Eeleqtrotravmebia: sidamwvre, kanis moliToneba, eleqtruli 

niSnebi kanze da meqanikuri dazianeba. sidamwvre erTerTi yvelaze 

gavrcelebuli eleqtrotravmaa.Ppirveli xarisxis sidamwvre xasiaTdeba 

kanis SewiTlebiT, meore _ buStukebis warmoqmniT, mesame da meoTxe qsovi-

lebis danaxSirebiTa da maTi sicocxlisunarianobis dakargviT. kanis mo-

liToneba warmoadgens kanis siRrmeSi eleqtruli rkalis Tburi zemoqmede-
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biT, gamdnari liTonis umciresi nawilakebis SeWras. droTa ganmavlobaSi 

daavadebuli kani Zvreba da dazianebuli ubani iRebs normalur saxes. 

eleqtruli niSnebi warmoadgenen adamianis kanis zedapirze denis gavliT 

warmoqmnil monacrisfro-moyviTalo feris laqebs. travmis es saxeoba 

umtkivneuloa da advilad ganikurneba. meqanikuri dazianeba denis zemoq-

medebiT kunTebis Zalauneburi, krunCxviTi SekumSvis Sedegia, ris gamoc 

SeiZleba adgili hqondes kanisa da sisxlZarRvis gaglejas, saxsrebis 

amovardnas da Zvlebis motexilobasac ki. 

eleqtruli dartymis ZiriTadi gamomwvevi mizezia denis biologiuri 

moqmedeba, romelic arRvevs organizmis sasicocxlo funqciebisaTvis mniSv-

nelovan bioeleqtrul procesebs, rac mTavrdeba mZime SedegebiT: gulis 

muSaobis SewyvetiT, sunTqvis moSliT an nervuli SokiT. 

adamianis organizmze denis moqmedebis saSiSroeba damokidebulia iseT 

faqtorebze, rogoricaa: denis Zala; denis moqmedebis xangrZlivoba; orga-

nizmSi denis gavlis gza, denis saxe da sixSire; adamianis sxeulis eleq-

truli winaaRmdegoba da qselis Zabva. es bolo ori faqtori TviTon gana-

pirobebs  adamianis sxeulSi gavlili denis Zalis sidides. 

 

sakontrolo kiTxvebi: 

1.   CamoTvaleT eleqtrotramvis saxeebi. 

2. ra aris eleqtruli dartymis ZiriTadi gamomwvevi mizezi? 

3.   ra faqtorebzea damokidebuli denis moqmedebis saSiSroeba? 

4. ra faqtorebi ganapirobebs adamianis sxeulSi gavlili denis Zalis 

sidides? 

 

1.7. denis mniSvnelobis gavlena dazianebis Sedegze 

 

adamianis eleqtruli winaRoba farTo sazRvrebSi cvalebadobs, ker-

Zod, 3000-dan 100 000 omamde. Mmas gaaCnia aqtiuri da tevaduri mdgenelebi. 

Cveulebriv samrewvelo sixSiris cvladi denis dros iTvaliswineben mxo-

lod aqtiur winaRobas (tevaduri umniSvneloa), igi miRebulia 1000 omis 

toladAadamianis ZiriTad damazianebel faqtors warmoadgens mis sxeulSi 

gamavali denis sidide, misi gavlis xangrZlivoba, sixSire da sxva faqto-

rebi, romlebic iwveven specifikur procesebs, rac damRupvelia janmrTe-

lobisaTvis.  

adamianis sxeulze modebul Zabvasa da gamaval dens Soris  Semdegi 

damokidebulebaa: Zabvis gazrda iwvevs denis gazrdas. Ees aixsneba adamia-

nis eleqtruli winaaRmdegobis arawrfivi xasiaTiT da biofizikuri 

procesebis TaviseburebiT. Eeleqtrotravmatizmis didi nawili modis 220 

da 380 volt Zabvebze, radganac isini ufro gavrcelebulia. GgansakuTrebiT 

saxifaTo pirobebSi gamoiyeneba 36 da 12 volti Zabvebi. aseT SemTxvevebSi 

deniT daSavebis albaToba Zalian mcirea. 
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daimaxsovreT! rac ufro didxans moqmedebs deni, miT meti safrTxea 

misgan mosalodneli. 

ganasxvaveben organizmze denis zemoqmedebis oTx xarisxs: SegrZneba-

dobis, usafrTxo, `damWeri~ da fibrilaciuri. 

zRvruli SegrZnebadobis  denis mniSvneloba sxvadasxva adamianisaTvis 

sxvadasxvaa da igi 50 hc sixSiris cvladi denis SemTxvevaSi icvleba (0.63–

1.59) ma farglebSi. mudmivi denis SemTxvevaSi adamiani SeigrZnobs 6 ma 

sididis dens. SegrZnebadobis deni iwvevs sust qavils da odnav Cxvletas 

cvladi denis SemTxvevaSi da kanis gaxurebas mudmivi denis SemTxvevaSi. is 

ar aris sicocxlisaTvis saxifaTo, magram, xangrZlivi zemoqmedebisas 

sagrZnobi deni uaryofiTad moqmedebs adamianis janmrTelobaze, iwvevs 

daurwmuneblobas da Secdomebs moqmedebaSi, rac garkveul safrTxes uqmnis 

mas da mis garSemo myof dengamtar nawilebTan momuSave personals.  

usafrTxo deni xangrZlivad gaedineba adamianis organizmSi da ar iw-

vevs garTulebebs. igi bevrad naklebia zRvruli SegrZnebadobis denze. 50 

hc sixSiris cvladi denis SemTxvevaSi misi sidide 50_75 mka-ia, xolo mud-

mivi denis dros _ 100_125 mka. aseTi sididis deni gamoiyeneba medicinaSi. 

`damWeri~ deni. SegrZnebadobis zRvars zemoT denis sididis zrdiT 

adamians ewyeba krunCxvebi da aqvs mtkivneuli SegrZneba: 3_5 ma 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. 10_15 ma deni iwvevs autanel tkivils. amasTanave krun-

Cxva ise Zlierdeba, rom dazaralebuli ver Slis xels da ar SeuZlia 

damoukideblad moaSoros xeli eleqtrosadens. 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. 

 

sakontrolo kiTxvebi: 

1.   ra sazRvrebSi cvalebadobs adamianis winaRoba? 

2. rogori damokidebulebaa adamianis sxeulze modebul Zabvasa da 

gamaval dens Soris? 

3.   CamoTvaleT adamianis organizmze denis zemoqmedebis  xarisxebi. 

4. ra sididisaa usafrTxoebis deni? 

 

1.8. dengamtar nawilebTan orpolusa da erTpolusa Sexeba 

 

daimaxsovreT! eleqtruli deniT dazianebis TiToeul SemTxvevas aqvs 

Tavisi individualoba. adamianis sxeulSi deni gadis im SemTxvevaSi, rode-

sac igi erTdroulad exeba or wertils, romelTa Soris arsebobs Zabva. 
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dengamtar nawilebTan orpolusa Sexeba yvelaze saxifaTod iTvleba 

(nax.1.1). aseTi SemTxveva iSviaTad xdeba da gamowveulia usafrTxoebis 

teqnikis uxeSi darRveviT, ZiriTadad 1000 v-mde Zabvis danadgarebSi, Zabvis 

qveS muSaobis procesSi uvargisi damcavi saSualebebis gamoyenebiT, an 

eleqtromowyobilobis SiSveli dengamtari nawilebis eqspluataciisas 

gaufrTxileblobiT. am dros Sexebis Zabva muSa Zabvis tolia da 100 v 

zemoT cvladi denis wredSi adamianis orgnizmSi gamavali deni ( /I U Rad ad ) 

aRemateba dasaSveb zRvruli (16 ma) da fibrilaciuri (100 ma) denis mni-

Svnelobas. aseTi Sexebis dros adamians miwisagan izolacia (rezinis bo-

tebi, dieleqtrikuli xaliCa) ver icavs. 

dengamtar nawilebTan erTpolusa 

Sexebis dros adamiani dengamtar nawi-

lebs exeba erTi wertiliT. mis sxeul-

Si gamavali denis sidideze didi gav-

lenas axdens qselis mkvebavi wyaros 

neitralis reJimi. gansxvaveben izoli-

rebul da Camiwebul neitralian qse-

lebs. izolirebuli ewodeba neitrals, 

romelic ar aris mierTebuli Camamiwe-

bel mowyobilobasTan, anda SeiZleba 

mierTebul iqnas masTan didi winaRo-

biT, (mag., Zabvis transformatoriT). Camiwebuli ewodeba neitrals, romelic 

mierTebulia Camamiwebel mowyobilobasTan uSualod an mcire winaRobiT 

(denis transformatoriT da sxva). nax.1.2-ze mocemulia erTpolusa  Sexebis 

eleqtruli sqema izolirebuli (a) da Camiwebuli (b) neitraliT im SemTxve-

visaTvis, roca adamianis mier darRveuli iqna usafrTxoebis wesebi. 

            
a) b) 

nax.1.2. izolirebul (a) da Camiwebul (b) neitraliani erTpolusa Sexebis eleqtruli 

sqemebi adamianis mier usafrTxoebis wesebis darRvevisas 

amasTanave, erTpolusa Sexebis reJimi yvelaze xSirad aRiZvreba im pi-

robebSi, roca adamiani ar arRvevs usafrTxoebis wesebs da exeba ara den-

gamtar nawilebs, aramed eldanadgarebis korpuss (nax.1.3), roca eleqtroda-

nadgaris korpusze SerTulia faza. saxeldobr, aseT SemTxvevaSi aRiniSneba  

 

nax.1.1. orpolusa Sexeba 
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eleqtruli denisagan warmoqmnili tramvebis umetesi nawili. de-

nisKkonturis parametrebi igivea, rac wina SemTxvevaSi. 

        
     a)                                  b) 

nax.1.3. izolirebul (a) da Camiwebul (b) neitraliani erTpolusa Sexebis eleqtruli 

sqemebi adamianis mier usafrTxoebis wesebis daurRvevlad 

  erTpolusa Sexebis dros denis konturi ikvreba an gaJonvis 

winaRobis Zf gavliT (izolirebuli neitralis SemTxvevaSi) an eleqtro-

energiis wyaros Camiwebis neitralis winaRobis R0 ( Camiwebuli neitralis 

SemTxvevaSi) gavliT. 

saerTod, erTpolusa Sexebis procesi naklebad saSiSia, vidre orpo-

lusa, radgan am SemTxvevaSi Sexebis Zabva SezRudulia gaJonvis winaRobiT. 

miuxedavad amisa, rogorc Camiwebul, ise izolirebul neitralian qse-

lebSi, romelTac gaaCniaT didi tevadoba, amgvari mdgomareobiT gamowveu-

li saSiSroeba adekvaturia orpolusa Sexebisa. 

 

sakontrolo kiTxvebi: 

1.   ra SemTxvevaSi gadis adamianis sxeulSi deni? 

2. risi tolia Sexebis Zabva orpolusa Sexebis dros? 

3.   rogor neitrals ewodeba Camiwebuli? 

4. rogor pirobebSi aRiZvreba erTpolusa Sexeba? 

5. rogor neitralian sqemebs ganasxvaveben? 

              

1.9. Sexebis Zabva da bijuri Zabva 

 

izolaciis dazianebis dros warmoiqmneba mokled SerTvis deni, 

romelic eldanadgaris korpusis da liTonuri Camamiweblis saSualebiT 

gaedineba miwaSi (nax.1.4). am dros yvela danadgari romlebsac kavSiri aqvT 

am korpusTan, miiRebs miwis mimarT potencials, romelic Camamiweblis 

potencialis tolia. Tu miwaze mdgomi adamiani xeliT exeba danadgaris 

korpuss, maSin misi xeli miiRebs Camamiweblis potencials, xolo fexebi _ 

niadagis zedapirisas, amiT xelsa da fexebs Soris aRiZvreba potencialTa 

sxvaoba, romelsac Sexebis Zabva ewodeba. 
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Sexebis Zabvis mniSvneloba damokidebulia miwasTan SerTuli wredis 

parametrebze, Camamiweblis potencialis mrudis saxeobaze, miwaze mdgar da  

Camiwebul, izolaciadazianebul eleqtromowyobilobaze Semxeb adamiansa 

da Camamiwebels Soris manZilze, agreTve im safuZvelis winaRobaze, 

romelzec dgas adamiani. 

 
nax.1.4. Sexebis Zabva calmagi Camiwebis SemTxvevaSi 

calmagi Camiwebis SemTxvevaSi Sexebis Zabva maqsimaluria, roca ada-

miani exeba im danadgaris korpuss, romelic imyofeba nulovani potenci-

alis zonaSi, anu 20 m met manZilze da tolia UC. (nax. 1.4, mdgomareoba А). 

Sexebis Zabvis minimaluri mniSvneloba (USex = 0), roca adamiani dgas 

Camamiwebelze da exeba korpuss (nax. 1.4., mdgomareoba Б). 

bijuri Zabva. eleqtrodanadgarebis eqspluataciisas avariuli mdgoma-

reoba SesaZlebelia im SemTxvevaSi, roca izolaciis dazianebis an SiSveli 

sadenis miwasTan Sexebis gamo deni iwyebs gandinebas miwaSi (nax. 1.5). Tu 

adamiani aRmoCnda miwaSi denis gandinebis 

siaxloves, igi SeiZleba moxvdes bijuri 

Zabvis zemoqmedebis qveS. amis mizezia is, 

rom miwaSi, denis gadinebis zonaSi, 

niadagis im wertilebs, romlebsac erT-

droulad exeba adamianis fexebi, gaaCniaT 

sxvadasxva potencialebi. potencialTa 

sxvaobas fexebis terfebs Soris denis 

gandinebis zonaSi ewodeba bijuri Zabva. 

rac ufro vSordebiT miwaSi denis 

gadinebis wertils, miT ufro mcirdeba 

bijuri Zabva da 20 m manZilze praqtikulad 

nuls uaxlovdeba. bijuri Zabvis gaTvlis 

dros bijis sidide 0,8 m-ia. sadenis miwas-

 
 

nax.1.5. bijuri Zabvis warmoqmnis 
               sqema 
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Tan Sexebis zonaSi potenciali tolia sadenis potencialisa. magaliTad, 

Tu Camovardnilia 110 kv Zabvis xazi da miwaze dacemis adgilidan im wer-

tilamde, sadac potenciali nulis tolia, Seadgens 20 m, maSin TiToeul 

metrze modis 5500 v. Camovardnili sadenis siaxloves 0,8 m sigrZis nabijis 

gadadgma niSnavs, rom davdgeT or eleqtrodze, romelTa Soris Zabva 4000 

v-ia. 

 

daimaxsovreT! Camovardnili sadenis zonaSi moxvedrisas saWiroa 

gamovideT mokle, mcocavi nabijebiT ise, rom fexis terfebi ar 

movaSoroT miwas. 

 

sakontrolo kiTxvebi: 

1.   ras ewodeba Sexebis Zabva? 

2. raze aris damokidebuli Sexebis Zabva? 

3.   ras ewodeba bijuri Zabva? 

4. ra manZilzea nulis toli potenciali 110 kv Zabvis xazis miwaze 

dacemis adgilidan? 

 

1.10.Ddamcavi Camiweba da damcavi danuleba 

 

Ddamcavi CamiwebiT sargebloben 1000 v-mde Zabvis izolirebul neitra-

lian qselebSi da 1000 v-ze meti Zabvis rogorc izolirebul, ise Camiwe-

bulneitralian qselebSi. Ddamcavi Camiweba warmoadgens eldanadgarebis 

aradengamtari nawilebis miwasTan winaswarganzraxviT SeerTebas Camamiwe-

beli sadenebis da Camamiweblis saSualebiT. Camamiweblebs liTonuri eleq-

trodebis saxiT aTavseben miwaSi. maT unda hqondeT miwaSi mcire gandinebis 

winaRoba. arsebobs muSa (nax.1.6,a) da damcavi (nax.1.6,b) Camiweba. muSa Cami-

webis dros Camamiwebeli sadeni asrulebs nulovani sadenis funqcias. dam-

cavi Camiwebis daniSnulebaa eleqtrodanadgarebis korpusTan an sxva liTo-

nur nawilebTan Sexebisas, romlebic raime mizezis gamo aRmoCndnen Zabvis 

qveS, deniT daSavebis saSiSroebis mocileba. 

 

                 
 

     a)                                             b) 

nax.1.6. Camiwebis saxeebi: a _ muSa; b _ damcavi. 
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 danuleba ewodeba eleqtrodanadgarebis liTonis korpusebis winas-

warganzraxul mierTebas mravaljer Camiwebul nulovan damcav sadenTan. 

igi gamoiyeneba 1000 v-mde Zabvis Camiwe-

bulneitralian qselebSi da uzrunvel-

yofs qselis dazianebuli ubnis avto-

matur gaTiSvas da momuSaveTa saimedo 

dacvas (nax.1.7). 

aseT wredebSi korpusTan nebismieri 

SerTva gardaiqmneba mokled SerTvad da 

avariuli ubani gamoirTveba dnobadi 

mcveliT an avtomaturi amomrTveliT. 

 

daimaxsovreT! denis mimRebTa Camiweba da danuleba ar gamoiyeneba 

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

 

sakontrolo kiTxvebi: 

1.   rogor qselebSi sargebloben damcavi CamiwebiT? 

2. ras warmoadgens damcavi Camiweba? 

3.   CamoTvale damcavi Camiwebis saxeebi. 

4. ras ewodeba danuleba? 

          

1.11. eleqtroteqnikuri damcavi saSualebebi 

 

damcavi saSualebebi ewodeba xelsawyoebs, aparatebs, gadasatan da 

gadasazid mowyobilobebs, agreTve xelsawyoebis, danadgarebisa da 

aparatebis calkeul nawilebs, romlebic emsaxurebian personalis 

eleqtrodeniT dazianebisgan dacvas.  

eleqtrodanadgarebSi gamoyenebuli damcavi saSualebebi pirobiTad 

SeiZleba daiyos sam jgufad: 1. Mmaizolirebeli saSualebani (nax.1.8). 

         
     a)                  b)                    g)                    d) 

         
          e)                           v)                        z) 

 
nax1.7. eleqtromimRebebis danuleba  
    Camiwebul neitralian qselebSi 
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            T)                        i)                      k) 

nax.1.8. maizolirebeli  saSualebebi: a _ dieleqtrikuli botebi; b _ dieleqtrikuli 

xelTaTmanebi; g _ dasadgami; d _ rezinis xaliCa; e _ maizolirebeli operatiuli Stanga; 

v _ maizolirebeli marwuxi; z _MmaRali Zabvis maCvenebeli; T _ dabali Zabvis  

maCvenebeli; i _ sazomi Stanga; k _ denis marwuxi 

2. xeliT gadasatani droebiTi dasayenebeli Camamiwebeli, gadasatani 

SemomRobi mowyobiloba  da gamafrTxilebeli plakatebi.  

        
N    a)                b)               g)                 d)             e)            

nax.1.9. a _ droebiTi dasayenebeli Camamiwebeli; plakatebi: b _ gamafrTxilebeli;  

g _ amkrZalavi; d _ nebadamrTveli; e _ gamaxsenebeli 

 

3.Eeleqtruli rkalis gamosxivebisagan, misi wvis Sedegad gamoyofili 

produqtebisa da meqanikuri dazianebisagan dacvis saSualebebi: damcavi 

saTvaleebi, airwinaRebi, specialuri xelTaTmanebi da a.S. 

                
N                     a)                              b) 

nax.1.10. a _ damcavi saTvale; b _ airwinaRi 

damatebiT damcav saSualebebs miekuTvneba sazeinklo-samontaJo iara-

Rebis kompleqti (nax.1.11). 

            
 

       Aa)                  b)               g)                   d) 

nax.1.11. damatebiTi damcavi saSualebebi: a _ brtyeltuCa; b _ qanCsaWeri; g _ saxraxnisi; 

d _ montioris instrumentebis kompleqti 
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sakontrolo kiTxvebi: 

1.   ras ewodeba damcavi saSualebebi? 

2. pirobiTad ramden jgufad iyofa damcavi saSualebebi? 

3.   CamoTvaleT damatebiTi damcavi saSualebebi. 

 

1.12. eleqtrodanadgarebis usafrTxo eqspluatacia 

 

eleqtrodanadgarebi SeiZleba iyos Ria an daxuruli tipis imisda 

mixedviT, daculia Tu ara isini atmosferos zemoqmedebisagan (e.i Ria 

sivrceSi, Tu daxurul saTavsSi). Zabvis mixedviT ki: 1000v-mde da 1000 v-s 

zemoT. amis mixedviT maT mimarT moTxovnebi sxvadasxvaa da mocemulia 

specialur normebSi. 

eleqtrodanadgarebis momsaxure personali iyofa Semdeg jgufebad: ad-

ministraciul-teqnikuri, operatiuli, SemkeTebeli, operatiul-SemkeTebeli 

da araeleqtroteqnikuri personali. am ukanasknels specialuri ganaTleba 

ar aqvs, personals utardeba pirveladi samedicino Semowmeba samsaxurSi 

miRebisas, xolo Semdeg janmrTelobis mdgomareoba mowmdeba yovel 2 

weliwadSi erTxel. simaRleze momuSaveebisa _ yovel wels. samuSaosTan 

SeuTavsebeli daavadebebis nusxas adgens janmrTelobis saministro. 

daimaxsovreT! samuSaoze yvela axladmiRebulma pirma unda gaiaros 

specialuri swavleba da instruqtaJi: Sesavali, pirveladi, ganmeorebiTi 

(TveSi an or TveSi erTxel). gansakuTrebiT sapasuxismgeblo an metad 

safrTxo zonaSi momuSave personali mowmdeba usafrTxoebis wesebisa da 

instruqciis codnaSi, aseve utardebaT gegmis gareSe instruqtaJi. igive 

procesi meordeba ubeduri SemTxvevis dros, raTa aRmofxvril iqnes 

Semdgomi garTulebebi. 

Semowmebis saxeebia: pirveladi, perioduli (anu ganmeorebiTi 2 welSi 

erTxel) da gegmis gareSe (Tu personali arRvevs moTxovnebs). 

personali iyofa 5 sakvalifikacio jgufad: 

I jgufi: pirebs ar aqvT eleqtrodanadgarebTan muSaobis staJi, an 

gamocdileba  erT Tveze naklebia. maTTvis sakmarisia gaiaron instruqtaJi 

da gaformdes specialur JurnalSi. codnis Semowmebis Sesaxeb mowmoba ar 

sWirdebaT. 

II jgufi: pirebs aqvT staJi erT Tveze meti, an damTavrebuli aqvT 

specialuri saSualo an umaRlesi teqnikuri saswavlebeli. maT unda 

icodnen mosalodneli safrTxis Sesaxeb; unda icnobdnen usafrTxoebis 

wesebs da TviT eldanadgars, unda SeZlon pirveladi daxmarebis aRmoCena 

dazaralebulisaTvis. 

III jgufi: pirebs aqvT 12 Tveze meti muSaobis staJi da floben im 

codnas, rac II jgufs moeTxoveba, aseve aqvT da eleqtroteqnikis sferodan 

Sesabamisi codna. 18 welis qvemoT III jgufi ar miekuTvneba. 
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IV jgufi mieniWeba III jgufis staJian pirebs, maT unda hqondeT garkve-

uli moculobiT codna eleqtroteqnikaSi, unda SeeZloT elmowyobilobaTa 

awyoba da usafrTxo pirobebis Seqmna. 

V jgufs moeTxoveba yvela is piroba, rac meoTxes da kompleqtdeba 

staJiani IV jgufelebiT. maT unda icodnen usafrTxoebis teqnikis normebis 

yvela moTxovna. 

 

sakontrolo kiTxvebi: 

1.   CamoTvaleT eleqtrodanadgarebis momsaxure personalis jgufebi.  

2. ramden sakvalifikacio jgufad iyofa personali? 

3.   ra SemTxvevaSi eniWeba personals III sakvalifikacio jgufi? 

4. CamoTvaleT Semowmebis saxeebi. 

 

1.13. adamianis janmrTelobisaTvis usafrTxo deni 

 

am mimarTulebiT dReisaTvis moqmedebs eleqtrousafrTxoebis saxel-

mwifo standarti 12.1.000-80 Suss. eleqtrousafrTxoeba. Sexebis Zabvisa da 

denis zRvruli dasaSvebi doneebi. 

standartebi moicavs sawarmoo da sayofacxovrebo eleqtrodanadga-

rebs mudmivi da cvladi deniT (sixSire 50 da 400 hc) da adgens adamia-

nisaTvis Sexebis Zabvisa da mis organizmSi gamavali denis zRvrul dasa-

Sveb normebs. normaluri (uavario) funqcionirebisaTvis miRebuli normebi 

naCvenebia cxrilSi (1.1). 

dacvis RonisZiebebisa da saSualebebis proeqtirebis dros am stan-

dartebis dacva aucilebelia. denis gavlis gzad miRebulia `xeli-xeli~ an 

`xeli-fexebi~. Ddenis moqmedebis xangrZlivoba ar unda AaRematebodes dRe-

RameSi 10 wT-s. 

cxrili 1.1. 

denis saxe da sixSire Uudidesi dasaSvebi mniSvnelobebi 

 Sexebis Zabva, v 
organizmSi gamavali denis 

Zala, ma 

cvladi, 50 hc 2 0,3 

cvladi, 400 hc 3 0,4 

mudmivi 8 1,0 

 

maRali temperaturis (250C-ze meti) da tenianobis (75%-ze meti) SemTxve-

vaSi es normebi samjer mcirdeba. 

cxrilSi (1.2) mocemulia Sexebis Zabvis (USex.) da organizmSi gamavali 

denis (Iad.) maqsimaluri dasaSvebi mniSvnelobebi avariuli reJimisaTvis 1000 

v-mde Zabvis Camiwebul, izolirebul neitralian da 1000 v-ze meti Zabvis 

izolirebul neitraliani qselebisaTvis.                                                           
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                                                           cxrili 1.2 

denis 

saxe  da 

sixSire 

normirebu

li 

sidide 

 D          denis moqmedebisxangrZlivoba t, wm 

0,01- 

0,08 
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 >1,0 

cvladi 

50 hc 

USex. v 650 500 250 165 125 100 85 70 65 55 50 36 

Iad. ma 650 500 250 165 125 100 85 70 65 55 50 6 

cvladi 

400 hc 
USex. v 650 500 500 330 250 200 170 140 130 110 100 36 

Iad. ma 650 500 500 330 250 200 170 140 130 110 100 8 

mudmivi 
USex. v 650 500 400 350 300 250 240 230 220 210 200 40 

Iad. ma 650 500 400 350 300 250 240 230 220 210 200 150 

gaswore-

buli,2n/p 

USex.ampl. v 650 500 400 300 270 230 220 210 200 190 180 _ 

Iad.ampl. ma 650 500 400 300 270 230 220 210 200 190 180 _ 

gaswore-

buli,1n/p  

USex.ampl.v 650 500 400 300 250 200 190 180 170 160 150 _ 

Iad.ampl. ma 650 500 400 300 250 200 190 180 170 160 150 _ 

 SeniSvna. Semokleba 2/np da 1 n/p Seesabameba 2 da 1 naxevarperiodiani 

gammarTveli sqemis gamoyenebas.      

1000 v-ze maRali Zabvis (50 hc sixSiris) Camiwebul neitraliani sawar-

moo eleqtrodanadgarebis avariuli reJimebisaTvis Sexebis Zabvis dasaSvebi 

mniSvnelobebi mocemulia cxrilSi (1.3). 

                                                        cxrili 1.3 

denis moqmedebis xangrZlivoba,wm   0,1-mde 0,2 0,5 0,7  1,0 1,5 

Sexebis Zabvis dasaSvebi mniS-ba, USex. v 500 400 200 130 100 65 

1000v-mde Zabvis (50hc sixSiris) sayofacxovrebo eleqtrodanadgarebSi, 

romlebsac iyeneben sacxovrebel binebSi, komunalur da sazogadoebrivi 

tipis SenobebSi, rogoricaa Teatrebi, kinoTeatrebi, klubebi, skolebi, 

sabavSvo baRebi, maRaziebi, saavadmyofoebi da sxva, avariuli reJimis 

SemTxvevaSi Sexebis Zabvisa da adamianis organizmSi gamavali denis dasa-

Svebi mniSvnelobebi aiReba cxrilidan (1.4). 

                                                        cxrili 1.4. 

normirebuli 

mniSvneloba 

Ddenis moqmedebis xangrZlivoba, wm 

0,01_0,08 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 >1,0 

USex., v 220 200 100 70 55 50 40 35 30 27 25 12 

Iad. ma 220 200 100 70 55 50 40 35 30 27 25 2 

Sexebis Zabvisa da organizmSi gamavali denis dasaSvebi mniSvnelobebis 

kontroli warmoebs am sidideebis gazomviT iseT adgilebSi, sadac SeiZ-

leba moxdes qselSi CarTva da wredis Sekvra misi meSveobiT. 

  

sakontrolo kiTxvebi: 

1.   adamianis romeli organoebi miiReba deni gavlis gzad? 

2. Sexebis Zabvis ra mniSvnelobaa dasaSvebi 0,1 wm-is ganmavlobaSi? 

3.   100 v Sexebis Zabvisas adamianis organizmSi gamavali denis ra mni-

Svnelobaa dasaSvebi  0,2 wm-is ganmavlobaSi?        
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1.14. sawarmoo sanitaria 

 

sawarmoo sanitaria aris organizaciuli, higienuri da sanitarul-

teqnikuri RonisZiebebis sistema, romelic aRkveTs adamianis janmrTelobi-

saTvis mavne sawarmoo faqtorebs, mowamvlebsa da profesiul daavadebebs.  

samSeneblo sawarmoTa sahaero garemo. adamianis organizmSi mudmivad 

mimdinareobs  nivTierebaTa cvla da energiis cvalebadoba. sakvebis saxiT 

miRebuli energia sabolood siTbur energiad gardaiqmneba. siTbos gacema 

organizmidan garemoSi sami gziT xorcieldeba: gamosxivebiT, konveqciiTa 

da aorTqlebiT. siTbos gacema  damokidebulia meteorologiur pirobebze 

anu haeris temperaturaze, fardobiT tenianobaze da haeris moZraobis 

siCqareze. adamianis sxeuli mudmivad axdens siTburi  balansis 

regulirebas, anu Termoregulacias. 

Termoregulacia _ es aris adamianis organizmSi mimdinare fiziolo-

giuri procesebi metnaklebad erTnairi (360C) temperaturis SesanarCu-

neblad. sxeulis metismetad gadaxurebisas, roca fardobiTi tenianobac 

maRalia, SesaZloa adamianma Tburi dartyma miiRos. 

xangrZlivi dakvirvebiT daadgines temperaturis fardobiTi 

tenianobisa da haeris moZraobis siCqaris sxvadasxva kombinaciebi, rodesac 

adamiani komfortulad grZnobs Tavs. 

sawarmoo saTavsebis optimaluri temperaturaa: wlis Tbil periodSi 

( 010t C ) – 22_250C, civ periodSi ( 010t C ) – 17_220C. haeris moZraobis 

optimaluri siCqarea 0.2_0.3 m/wm. Ooptimaluri fardobiTi tenianobaa 40_60% 

RonisZiebebi optimaluri sahaero garemos Sesaqmnelad sam jguad 

iyofa: teqnikuri, organizaciuli da sanitarul-higienuri RonisZiebebi.  

teqnikuri meTodebi: cxel saamqroebSi Termuli Rumelebi unda dam-

zaddes naklebad siTbogamtari masalebisagan, CasatvirTvi saknebis 

izolaciisaTvis awyoben ekranebs wylisa da sahaero fardebis saSu-

alebebiT. didi mniSvneloba aqvs ventilacias. Tu saTavsebSi Tburi 

gamosxivebis mZlavri kerebia, saWiroa e.w sahaero SxapebiT, specialuri 

ventilatorebiT haeris Wavlis miwodeba. farTod gamoiyeneba haeris 

kondicirebac.  

Tanamedrove kondicionerebi (nax.1.12) erTdrou-

lad aregulireben temperaturas, fardobiT teniano-

bas da haeris moZraobis siCqares. 

sanitarul-higienuri saSualebebi: maT miekuTv-

neba samuSao adgilebis mariliani da gaziani wyliT 

momarageba. maRali temperaturis samuSaoebis Sesru-

lebisas organizmi cvlaSi kargavs didi raodenobiT 

wyals, marilsa da wyalSi xsnad vitaminebs. Cveuleb-

rivi wyali wyurvils ver klavs, amitom personali 

 
nax. 1.12. kondicioneri 
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ufasod maragdeba 0.5% mariliani da gaziani wyliT. Ddidi mniSvneloba aqvs 

wylis procedurebs. 

organizaciuli RonisZiebebi gulisxmobs cxel saamqroebSi samuSao 

adgilebis maxloblad talavrebis (oazisebis) mowyobas. iq sufTa da 

gagrilebuli haeri miewodeba aeratoriT. dasveneba da Sxapi swrafad aRad-

gens gulsisxlZarRvTa sistemis wonasworobas da xels uwyobs sxeulis 

normalur Termoregulacias. 

mtveri mSeneblobaze da masTan brZolis meTodebi. sawarmoo mtveri 

aris samuSao procesis dros myari nivTierebisagan warmoqmnili umciresi 

nawilakebi, romlebic garkveuli periodis ganmavlobaSi imyofebian haerSi 

Setivtivebul mdgomareobaSi.  warmoebis mixedviT mtveri SeiZleba iyos 

organuli an araorganuli, xolo qimiuri Sedgenilobis mixedviT – toqsi-

kuri da aratoqsikuri. zogierTi saxeobis mtveri SeiZleba iyos feTqebadi. 

10 mikronze didi zomis nawilakebi swrafad ileqeba, 0,1_10 mikroni zomis – 

nela, xolo 0,1 mikronze mcire zomis nawilakebi ki mudmivad rCeba haerSi 

Setivtivebul mdgomareobaSi. 

mtveri mavnea adamianis organizmisaTvis: azianebs sasunTq gzebs, kans, 

mxedvelobasa da saWmlis momnelebel organoebs. TvalisaTvis gansakuT-

rebiT saSiSia kiris, qvanaxSiris, karbidis, cementis mtveri. sasunTqi 

gzebis dazianeba SedarebiT msubuqia, Tu nawilakebi advilad xsnadia, 

magram Tu mtveri toqsikuria, maSin, rac ufro advilad xsnadia, miT ufro 

Zlieria misi momwamlavi moqmedeba. 

daimaxsovreT! organizmisaTvis yvelaze ufro saSiSia mtvris SeWra 

filtvebSi. 

mtverTan brZolis RonisZiebebi iyofa sam jgufad: 1) socialur-ufleb-

rivi; 2) samedicino-sanitaruli da 3) sainJinro-teqnikuri. 

socialur-uflebrivi RonisZiebebi  gulisxmobs mtvrian garemoSi samu-

Sao dRis xangrZlivobis Semcirebas, damatebiT Svebulebasa da  socialur 

kvebas. 

samedicino-sanitaruli RonisZiebebi gulisxmobs mtvrian garemoSi mo-

muSaveTa miRebisas maT samedicino Semowmebas, aseve periodul profesiul 

gasinjvebs. 

sainJinro-teqnikuri RonisZiebebia: teqnologiuri procesebisa da mo-

wyobilobebis Secvla naklebad mtverwarmomSobi mowyobilobebiT da mor-

wyva. morwyva da danamva yvelaze iafi da efeqturia. mtvris nawilakebis 

daWera warmoebs meqanikuri filtrebiT, daleqviT, ultrabgeruli veliT 

da sxva xerxebiT. 

Tu haerSi mtvris Semcireba sanitarul normamde SeuZlebelia, maSin 

aucilebelia personalis momarageba individualuri dacvis saSualebebiT, 

risTvisac gamoiyeneba sxvadasxva saxis respiratorebi (nax.1.13) mtvris 

saxeobisa da toqsikurobis gaTvaliswinebiT. 
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mavne nivTierebebi mSeneblobaze da dacvis Ronis-

Ziebebi. haerSi mcire raodenobiTac ki mavne airebis, 

mtvrisa da orTqlis minarevebis arsebobas SeuZlia 

gamoiwvios adamianis daavadeba, mowamvla. mSeneblo-

baSi vxvdebiT Semdeg momwamlav nivTierebebs: naxSir-

orJangs, naxSirJangs, gogirdovan airs, gogirdwyal-

bads, romlebic wvis produqtebia. 

mavne nivTierebebisagan dacvis RonisZiebebia: teqnologiuri procesebis 

racionalizacia, toqsikur nivTierebaTa Secvla naklebad mavne nivTiere-

bebiT, sawarmoo procesebis meqanizacia, avtomatizacia, distanciuri mar-

Tva; manqana-aparatebis hermetizacia, gamwovi ventilacia, saTavsoTa gasuf-

Taveba, degazacia, momuSaveTa piradi higienis dacva; individualuri dacvis 

saSualebebis gamoyeneba; Semoklebuli samuSao dRe, Sesvenebebi, damatebiTi 

Svebuleba, specialuri kveba, samedicino profilaqtikuri RonisZiebebi. 

sawarmoTa ventilacia. sawarmoo saTavsebSi normaluri sahaero gare-

mos Sesaqmnelad aucilebelia sufTa haeris ganuwyveteli miwodeba da 

gadamuSavebuli haeris gandevna mcire drois ganmavlobaSi. haeris moZroba 

saTavsebSi xorcieldeba meqanikuri an bunebrivi ventilaciiT. bunebrivi 

ventilacia xdeba haeris moZraobis zemoqmedebiT da gamoiyeneba rogorc 

samrewvelo, aseve sacxovrebel da sazogadoebriv SenobebSi. 

meqanikuri ventilacia 

(nax. 1.14) xorcieldeba venti-

latorebis daxmarebiT da 

gamoiyeneba uSualod samuSao 

zonidan mavne mtverisa da 

airebis mosacileblad, raTa 

ar Seerios mTeli saTavsis 

haers. 

xmauri mSeneblobaze. da-

saSvebi normebi da dacvis 

saSualebebi. xmauri warmoad-

gens sxvadasxva sixSirisa da 

intensivobis mqone bgeraTa 

erTobliobas. mSeneblobaze xmauris warmomSobi mizezebia: 1. moZravi samSe-

neblo manqanebi; 2. manqanebi betonis narevis mosamzadeblad, Sesamkvriveb-

lad da transportirebisaTvis; vibromoednebi; 3. xelis meqanizebuli in-

strumentebi – eleqtruli da pnevmaturi. 

daimaxsovreT! adamiani SeigrZnobs bgerebs sixSiriT 16-dan 20000 her-

camde. sawarmoo xmauris xangrZlivi zemoqmedeba iwvevs smenis daqveiTe-

bas, sisustes, hipertonias, kuWis wyluls, gastritis da profesiul 

daavadebas. 

 
nax. 1.13. respiratori 

 

 
      nax.1.14. sawarmos meqanikuri ventilacia 
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iTvleba, rom xmauris 6-10 decibeliT (db) Semcireba Sromis nayofi-

erebas zrdis 10_12%-iT.  

sanitaruli normebis mixedviT xmauri sacxovrebeli saxlebis win 2 m 

manZilze ar unda aRematebodes 50 db dRisa da 40 db Ramis saaTebSi. 

sacxovrebel oTaxebSi – 25 db, sacxovrebel kvartlebSi _ 35 db.  

xmaurTan brZolis meTodebi iyofa sam jgufad: 

arqiteqturul-gegmarebiTi, teqnologiuri da sanita-

rul-higienuri RonisZiebebi. arqiteqturul-gegmarebiTi 

RonisZieba gulisxmobs sawarmos generaluri gegmis 

swor gadawyvetas; teqnologiuri _ iseTi teqnologiis 

arCevas, sadac gamoyenebuli manqanebi gamoiwveven mini-

malur xmaurs; sanitarul-higienuri _ mSromelTa moma-

ragebas individualuri dacvis saSualebebiT: yursacme-

biT, CafxutebiTa (nax.1.15) da SlemafonebiT. 

vibraciis mavne moqmedeba adamianis organizmze da dacvis RonisZiebebi. 

vibracia warmoadgens drekadi fizikuri sxeulebis meqanikur rxevebs. mas 

SevigrZnobT samSeneblo moedanze da rkina-betonis konstruqciaTa qarx-

nebSi, vibromoednebze, sxvadasxva eleqtro da pnevmoeleqtruli xelsawyo-

ebis gamoyenebisas. 

daimaxsovreT! adamianis organizmze vibraciis zemoqmedeba iwvevs 

sisxlZarRvebis spazmebs, Zvlian adgilebSi marilebis dagrovebas, saxs-

rebis daavadebas, mgrZnobelobis dakargvas. vibrodaavadeba miekuTvneba 

profesiul daavadebebs. 

vibraciis mavne zemoqmedebis Semcireba SeiZleba vibroizolaciiT, 

vibraciis STanTqmiTa da CaxSobiT. 

bunebrivi da xelovnuri ganaTeba da misi normireba. sawarmoo 

saTavsTa da samuSao adgilebis racionaluri ganaTeba aumjobesebs Sromis 

pirobebs, xels uwyobs Sromis nayofierebis zrdas, uzrunvelyofs Tvalis 

gadauRlelad xangrZlivi drois ganmavlobaSi mdgradi xilvadobis Senar-

Cunebas, warmoadgenas travmatizmisa da profdaavadebaTa winaaRmdeg brZo-

lis erT-erT mniSvnelovan faqtors. 

sawarmoo saTavsTa ganaTeba SeiZleba iyos bunebrivi, xelovnuri da Se-

reuli. Bbunebrivi ganaTeba iqmneba mzis sxivuri energiiT. samrewvelo 

saTavsebSi gamoiyeneba xelovnuri ganaTebis ori saxe: muSa da saavario. 

muSa ganaTeba emsaxureba Cveulebriv pirobebSi samuSao adgilebis dasamu-

Savebeli zedapirebis da damxmare farTis ganaTebas. igi ori saxisaa _ 

saerTo da kombinirebuli. 

saerTo muSa ganaTeba (nax.1.16) mTel saTavsSi qmnis erTnair fons, gana-

Teba miiRweva erTi da imave tipisa da simZlavris naTurebis erT simaRleze 

ganlagebiT. 

 
  nax.1.15. Cafxuti  
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adgilobrivi ganaTeba (nax.1.17) gamoiyeneba mxolod calkeuli samuSao 

adgilebis gasanaTeblad, uSualod dazgebTan, manqanebTan, magidebTan. mxo-

lod adgilobrivi ganaTebis mowyoba normebiT dauSvebelia. igi gamoiyeneba 

saerTo ganaTebasTan erTad. 

         

                nax.1.16. muSa ganaTeba.               nax.1.17. adgilobrivi ganaTeba 

kombinirebuli ganaTeba ewodeba saerTo da adgilobrivi ganaTebis 

erTobliobas. Kkombinirebuli ganaTebis SemTxvevaSi saerTo ganaTeba nor-

mirebuli kombinirebuli ganaTebis 10% mainc unda iyos. amasTan, lumines-

centuri naTurebisas _ aranaklebi 150 luqsi, xolo varvara naTurebis 

gamoyenebisas _ aranaklebi 50 luqsi. 

daimaxsovreT! saavario ganaTeba gaTvaliswinebulia muSa ganaTebis 

uecari gamorTvis SemTxvevaSi muSaobis gasagrZeleblad an xalxis 

saevakuaciod. 

muSaobis gasagrZeleblad saWiro avariuli ganaTebuloba aiReba 

saerTo muSa ganaTebulobis 5%, xolo xalxis evakuaciis mizniT aranak-

lebi 0.5 luqsisa. igi ikvebeba damoukidebeli denis wyarodan. 

 

sakontrolo kiTxvebi: 

1.   ra aris sawarmoo sanitaria? 

2. ras gulisxmobs organizaciuli RonisZiebebi? 

3.   ras warmoadgens sawarmoo mtveri? 

4. CamoTvaleT mtverTan brZolis RonisZiebaTa jgufebi. 

5. sad gamoiyeneba bunebrivi ventilacia? 

6. CamoTvaleT xmaurTan brZolis meTodebi. 

7. ra xerxebiT SeiZleba vibraciis mavne zemoqmedebis Semcireba? 

8. CamoTvaleT sawarmoo saTavsTa ganaTebis saxeebi. 

9. saidan ikvebeba saavario ganaTeba? 
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1.15. Sromis higiena 

 

Sromis higiena aris mecniereba romelic Seiswavlis warmoebis piro-

bebSi adamianis janmrTelobaze fizikuri, qimiuri, eleqtrofizikuri da 

eleqtroqimiuri faqtorebis zemoqmedebas. Sromis higienis ZiriTadi 

amocanaa im RonisZiebaTa SemuSaveba, romlebic sawarmoSi maqsimalurad 

gaaumjobeseben Sromis pirobebs da Seamcireben profdaavadebebs. dadge-

nilia rom samuSao dRis ganmavlobaSi adamianis Sromisunarianoba ar aris 

erTnairi. rodesac momuSave Sedis Sromis ritmSi, Sromisnayofiereba 

TandaTan matulobs, aRwevs maqsimums ramdenime saaTs da Semdeg iwyeba 

Sromisunarianobis daqveiTeba, anu daRla. maRali Sromis mwarmoeblobis 

SesanarCuneblad aucilebelia: muSaobaSi TandaTanobiT Cabma, muSaobis 

ritmuloba, gonebrivi Sromis dros Tanmimdevroba, Sromisa da dasvenebis 

swori reJimi. adamianTa dasvenebis ZiriTad formas warmoadgens Zili, 

Sromis erTi saxeobidan meoreze gadasvla, agreTve iseTi faqtorebi, 

rogoricaa: samuSao adgilze sahaero garemos mdgomareoba, ganaTeba, avejis 

racionaluri ganlageba, myudroeba, kedlebis SeRebva saTanado ferebSi, 

gansazRvruli kaloriuli sakvebis miReba. 

 

1.16. eleqtruli deniT daSavebulTaTvis pirveli samedicino  

daxmarebis aRmoCena 

 

daSavebulTaTvis pirveli daxmareba es aris RonisZiebaTa kompleqsi, 

romelic mimarTuli maTi sicocxlis unarianobisa da janmrTelobis 

aRdgenis an SenarCunebisaTvis. samedicino personalis mosvlamde Tanadgoma 

da mzrunveloba aRmoCenili unda iqnes dazaralebulis  gverdiT myofi  

piris (urTierTdaxmareba) an TviT (TviTdaxmareba) daSavebulis mier. imaze, 

Tu ramdenad swrafad da sazrianad iqneba aRmoCenili pirveli daxmareba, 

mniSvnelovnadaa damokidebuli daSavebulis sicocxle da mkurnalobis 

efeqturoba. 

daimaxsovreT! TiToeulma adamianma unda icodes, rogor aRmouCinos 

pirveli daxmareba daSavebulsa da Tavis Tavs. 

eleqtruli deniT daSavebulTaTvis pirveli daxmareba ori etapisagan 

Sedgeba: daSavebulis ganTavisufleba denis moqmedebisagan da pirveladi 

samedicino daxmarebis aRmoCena eqimis mosvlamde. 

adamianis ganTavisufleba denis moqmedebisagan. 

daimaxsovreT! eleqtruli deniT dazianebis SemTxvevaSi saWiroa 

swrafad gavaTavisufloT daSavebuli eleqtruli denis moqmedebisagan, 

radgan denis moqmedebis xangrZlivobaze didadaa damokidebuli eleq-

trotramvis simZime. 
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Zabvis qveS myofi dazaralebuli xSirad damoukideblad ver iTavisuf-

lebs Tavs. es xdeba kunTebis uneblie krunCxviTi SekumSvebisas, kidurebisa 

an sxva organoTa damblis, nerviuli sistemis dazianebisas, rodesac igi 

veRar gadaadgildeba mZime meqanikuri tramvis an gonebis dakargvis gamo. 

misi gaTavisufleba SesaZlebelia ramdenime gziT. maTgan pirvelia eleq-

trodanadgaris swrafi gamorTva. 

eleqtrodanadgaris gamorTva xdeba uaxloesi amomrTvelis gaTiSviT 

mcvelebis amoxraxniT, Stefselis gamorTviT da a.S. mxedvelobaSi unda 

miviRoT rom Tu dazaralebuli garkveul simaRlezea SeiZleba gamor-

Tvisas igi Camovardes, xolo, amorTvisas SeiZleba Suqi Caqres, amitom 

saWiroa viqonioT farani, sanTeli, da a.S. Tu gvaqvs avariuli ganaTeba 

saswrafod CavrToT igi. 

Tu swrafi amorTva SeuZlebelia daSorebis an miudgomlobis gamo Sei-

Zleba wredi gavTiSoT gamtaris  gadaWriT an daSavebuli movaciloT gam-

tars. meTodis SerCeva damokidebulia Zabvaze da umTavresad damxmaris 

kvalifikaciaze, yvela SemTxvevaSi, saWiroa daSavebulis swrafi ganTavi-

sufleba da zrunva raTa Tavad damxmare ar aRmoCndes Zabvis qveS. 

 

                
   nax.1.18. sadenis gadaWra mSrali              nax.1.19. dazaralebulis gamoTreva mSral 

         xistariani culiT                               tansacmelze xelis CavlebiT                                           

 

1000 v-mde Zabvis qveS zogjer SeiZleba gamtaris gadaWra mSral 

xistarian culiT an instrumentiT, romelsac izolirebuli saxeluri aqvs. 

SeiZleba gamoviyenoT nebismieri araizolirebulsaxeluriani mWreli iara-

Rebic, Tu gvecmeva rezinis xelTaTmanebi da fexsacmeli (nax.1.18). mokle 

CarTvis an eleqtruli rkalis warmoqmnis Tavidan asacileblad TiToeuli 

gamtari cal-calke unda gadaiWras, raTa ar moxdes damxmaris dawva an 

Tvalis dazianeba. 

SeiZleba dazaralebulis gamorTva mSral tansacmelze xelis Cav-

lebiT. am SemTxvevaSi ar unda SevexoT mis sxeuls da Camiwebul sagnebs. 

unda vimoqmedoT erTi xeliT, meore xeli unda iyos jibeSi an zurgze 

(nax.1.19). 
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 Tu tansacmeli dasvelebulia da aucilebelia dazaralebulTan Sexe-

ba, unda gvecvas dieleqtrikuli xelTaTmanebi, xolo maTi arqonis Sem-

TxvevaSi xelze unda davixvioT mSrali qsovili (mag. Sarfi, pijakis an 

paltos saxelo da a.S.), aseve SesaZlebelia dazaralebulze davagdoT pi-

jaki, labada, rezinis xaliCa an ubralod mSrali qsovili, Tu moxerxdeba, 

iatakisagan izolaciisaTvis unda CavicvaT rezinis botebi an ubralod, 

davdgeT mSral tansacmelze, xeze da a.S. imaze, rac dens ar atarebs. 

daimaxsovreT! Tu dazaralebuli krunCxviTi SekumSvebis gamo xels 

uWers gamtars, unda gavuxsnaT xeli TiToeuli TiTis cal-calke 

gaxsniT. am SemTxvevaSi damxmares unda ecvas dieleqtrikuli xel-

TaTmani, botebi da idges dieleqtrikul sadgarze. 

gamtaris gadagdeba daSavebuli-

dan SeiZleba mSrali joxiT, fic-

riT an sxva dengaumtari sagniT. 

1000-v-ze maRali Zabvis danadga-

rebSi aucilebelia dieleqtrikuli 

xelTaTmanis da botebis Cacma da 

moqmedeba maRali ZabvisaTvis ganku-

Tvnili specialuri StangiTa da 

marwuxebiT (nax.1.20). dieleqtrikuli 

botebi aucilebelia bijuri Zabvi-

sagan dasacavad. 

 

 

daimaxsovreT! eleqtrodanadgaris avtomaturi gamorTva SesaZlebe-

lia mokle CarTvis mowyobiT an fazis CamiwebiT. es mosaxerxebelia 

maRali Zabvis SemTxvevaSi, radganac es eleqtrodanadgarebi aRWurvi-

lia swrafmoqmedi sareleo dacviT. Tumca es moqmedebebi saSiSia da 

unda mivmarToT mxolod ukidures SemTxvevaSi. magaliTad, sahaero xa-

zebze, roca daSorebis gamo daSavebuls swrafad ver gavaTavisuflebT. 

mokled SerTva da Camiweba sahaero xazebze SesaZlebelia maTze Camami-

webeli gamtaris gadagdebiT. sasurvelia Sesabamisi sigrZis spilenZis ara-

izolirebuli moqnili sadeni. SeiZleba nebismieri Cveulebrivi araizo-

lirebuli gamtaris gamoyenebac. gadagdebuli gamtaris kveTi unda iyos 

sakmao, raTa ar daiwvas mokle CarTvis deniT, spilenZis SemTxvevaSi kveTi 

unda iyos: 1000 v-mde-16mm2 da 1000 v-ze-25mm2. gadagdebis win gamtaris erTi 

bolo saimedod Camiwdeba, meore boloze ki patara tvirTs amagreben. 

gadagdeba ise unda moxdes, rom gamtari ar Seexos adamianebs, maT Soris 

dazaralebuls da damxmares. Tu daSavebuli exeba erT gamtars, xSirad 

sakmarisia mxolod am gamtaris Camiweba.  

 

 

nax.1.20. dazaralebulis ganTavisufleba  

   1000 v-ze meti maRali Zabvis qselSi 
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sakontrolo kiTxvebi: 

1.   ra aris daSavebulTaTvis pirveli daxmareba? 

2. romeli etapebisagan Sedgeba eleqtruli deniT daSavebulTaTvis 

pirveli daxmareba? 

3.   rogor xdeba eleqtrodanadgaris gamorTva? 

4. rogor aris SesaZlebeli mokled SerTvisa da Camiwebis gakeTeba? 

5. risgan gvicavs dieleqtrikuli botebi? 

 

1.17. pirveli samedicino daxmarebis gawevis sakiTxebi 

eleqtrodanadgarebTan momuSave personals unda SeeZlos daSavebuli-

saTvis pirveladi daxmarebis aRmoCena. es unda moxdes misi denisagan gaTa-

visuflebisTanave. misi sxva adgilze gadayvana xdeba mxolod im SemTxve-

vaSi, rodesac saSiSroeba kvlav arsebobs, anda arsebuli pirobebi cudia 

(mag. sibnele, wvima, siviwrove da sxva). 

pirveladi daxmarebis RonisZiebebi damokidebulia dazaralebulis 

mdgomreobaze, ris gasagebadac igi unda davawvinoT zurgze da SevumowmoT 

sunTqva da pulsi. 

daSavebuli sunTqavs, Tu misi sxeuli mkerdis midamoebSi Tanabrad 

moZraobs zemoT da qvemoT. sunTqvis darRveva advili SesamCnevia. am dros 

daSavebulis mkerdi araTanabrad moZraobs da saWiroa xelovnuri sunTqva. 

daimaxsovreT! gulis SekumSvebi miuTiTebs imaze, rom guli 

muSaobs. amis SesamCnevad unda movusminoT mas mkerdis marcxena 

naxevarze yuris dadebiT an SevamowmoT pulsi yvelaze SesamCnev 

adgilas – saZile arteriasTan an sxvagan, mag. xelze. 

saZile arteriasTan yvelaze susti pulsic ki isinjeba, xolo Tu aqac 

ar isinjeba, maSin guli aRar ikumSeba (nax.1.21). am SemTxvevaSi daSavebulis 

Tvalebis gugebi gafarToebulia. sunTqvisa da guliscemis Semowmeba unda 

moxdes swrafad 15_20wm-Si. 

Tu dazaralebuli gonebazea, unda davawvi-

noT mSral sadgarze (safenze), zemodan davafa-

roT tansacmeli, davelodoT eqims, davakvirdeT 

sunTqvasa da guliscemas. man ar unda imoZraos, 

ar unda gaagrZelos muSaoba imitom, radgan denis 

moqmedeba SeiZleba mogvianebiTac gamovlindes, 

ramdenime wuTis saaTis da dRis Semdeg. Tu eqimis 

gamoZaxeba SeuZlebelia, igi sakaciT unda gadavi-

yvanoT saavadmyofoSi. 

Tu dazaralebuli ugonodaa, magram pulsi da 

sunTqva aReniSneba, unda davawvinoT moxerxebulad, gavuxsnaT qamari, tan-

sacmeli, mivawodoT sufTa haeri, niSaduriani bamba mivutanoT cxvirTan, 

      
Nnax.1.21. pulsis Semowmeba  
       saZile arteriaze 
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saxeze vasxuroT wyali, davuziloT da gavuTboT sxeuli. eqimis mosvlamde 

igi mSvid garemoSi unda iyos. 

daimaxsovreT! Tu dazaralebuli cudad sunTqavs, magram pulsi 

isinjeba, saswrafod unda CavutaroT xelovnuri sunTqva. 

Tu sasicocxlo niSnebi ar aRiniSneba, anu roca arc pulsia, arc gu-

liscema, Tvalis gugebi gafarToebulia da ar regirebs sinaTleze, arc 

mtkivneul gamaRizianeblebze, es niSnavs klinikur sikvdils. am dros 

dauyovnebliv saWiroa xelovnuri sunTqva da gulis masaJi drouli da 

swori pirveli daxmareba gadarCenis sawindaria. ZiriTadad, dro klinikuri 

sikvdilidan biologiur sikvdilamde 4_5 wuTia, magram yofila Sem-

Txvevebic, roca es dro ufro metia. amitom eqimis mosvlamde mas pir-

veladi daxmareba ar unda SevuwyvitoT. biologiuri sikvdilis arsebobas 

daadgens mxolod eqimi. 

 

sakontrolo kiTxvebi:             

1.  rodis unda moxdes daSavebulTaTvis pirveladi daxmarebis aRmoCena? 

2.  sad unda SevamowmoT pulsi? 

3.  rogoria klinikuri sikvdilis niSnebi? 

4.  rogor moviqceT Tu dazaralebuli gonebazea? 

5.  rogor moviqceT Tu dazaralebuli ugonodaa, magram pulsi da sun-

Tqva aReniSneba? 

 

1.18. xelovnuri sunTqva 

 

xelovnuri sunTqvis daniSnulebaa organizmisaTvis Jangbadis miwodeba. 

Ggarda amisa, igi refleqtorulad moqmedebs sasunTq centrze Tavis tvinSi, 

rac exmareba dazaralebuls bunebrivi sunTqvis aRdgenaSi. 

xelovnuri sunTqva SeiZleba Catardes aparatiT an xeliT. aparati 

SeiZleba iyos avtomaturi an araavtomaturi (xelis). nax. 1.22-ze naCvenebia 

xelovnuri sunTqvis Casatarebeli xelis portatuli aparati. 

aparatis SekumSviT adamians haeri miewo-

deba 0.25_1.5 l moculobiT. aparats aqvs sarqve-

li, riTac SesaZlebelia mivuerToT Jangbadis 

baliSs. am SemTxvevaSi daSavebuls mivawvdiT 

jangbadiT mdidar haers. rodesac aparati 

gaiSleba am dros xdeba pasiuri amosunTqva da 

haeri gamova specialuri sarqveliT. 

pirvel rigSi, daSavebuls unda SevuxsnaT 

tansacmeli, davawvinoT iatakze an magidaze 

zurgiT. xelovnuri sunTqvis Casatareblad 

qveda ybas gamoweven win (nax.1.23,a), xolo Semdeg 

 
Nnax.1.22. xelovnuri sunTqvis  

Catareba aparatiT 
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TiTebs gadaitanen nikapze da daawvebian qveviT, gaxsnian pirs; Sublze 

dadebuli meore xeliT gadasweven Tavs ukan ( nax.1.23,b). 

 

nax.1.23. momzadeba xelovnuri sunTqvisaTvis 

 

erTi xeli amovudoT kiserSi (nax.1.24.a), meoreTi gadavuwioT Tavi ise, 

rom nikapi da yeli erT xazze iyos, TavqveS amovudoT tansacmeli, 

gavusinjoT piris Rru, raTa Sig ar aRmoCndes sisxli da nerwyvi, Tu aqvs 

proTezi, movaSoroT igi. piri gamovuwmindoT cxvirsaxociT an perangis 

saxeloTi. am dros igi, droebiT, gverdze unda gadavabrunoT. 

damxmare Rrmad CaisunTqavs da mere daSavebuls Caberavs pirSi. Aam 

dros man unda moicvas mTeli piri, xolo cxviri dafaros loyiT an xeli 

mouWiros. Semdeg igi mocildeba dazaralebuls, xelaxla CaisunTqavs da 

isev Caberavs. Ppatara bavSvebs erTdroulad Caberaven cxvirSi da pirSi 

(nax.1.24.b). 

 

nax.1.24. xelovnuri sunTqvis Catareba „piridan-pirSi“ meTodiT 

 

xandaxan krunCxvis gamo piris gaxsna SeuZlebelia. aseT dros tardeba 

xelovnuri sunTqva piridan cxvirSi. 

zrdasrul adamians wuTSi 10_12-jer utardeba xelovnuri sunTqva, ese 

igi yovel 5_6 wamSi, bavSvebs _ 15_18-jer, anu yovel 3_4 wamSi. 

daimaxsovreT! xelovnuri sunTqva unda gagrZeldes manam, sanam daSa-

vebuls ar aRudgeba Rrma, ritmuli, damoukidebeli sunTqva. 

 

sakontrolo kiTxvebi: 

1.   ra daniSnuleba gaaCnia xelovnur sunTqvas? 

2. aRwereT rogor vatarebT xelovnuri sunTqvas. 

3.   sanam unda gagrZeldes xelovnuri sunTqva? 
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1.19. gulis masaJi 

 

gulis masaJis mizania daSavebulis organizmSi sisxlis mimoqcevis xe-

lovnuri SenarCuneba da gulis normaluri SekumSvebis aRdgena. 

sisxlis mimoqceva aucilebelia imisaTvis, rom yvela organosa da qso-

vils miewodos Jangbadi, rac miiRweva xelovnuri sunTqviT. ase rom, gulis 

masaJTan erTad aucilebelia xelovnuri sunTqvac. 

gulis normaluri SekumSvebis aRdgena xdeba gulis kunTebis (miokar-

dis) meqanikuri gaRizianebiT. am dros wneva arteriebSi sakmarisia imisaT-

vis, rom sisxli miewodos yvelgan (10_13 kpa anu 80_100 vwy.sv.) 

gulis masaJis Casatareblad (xelovnur sunTqvasTan erTad) daSave-

buli unda davawvinoT zurgiT magar zedapirze. gavuxsnaT tansacmeli, 

gavuSiSvloT mkerdi. damxmare dgeba daSavebulis erT-erT mxares ise, rom 

advilad daixaros masze. dawola xdeba gulis qveda mesamedze (nax.1.25).  

damxmare adebs erTi xelis gulis qveda nawils, zemodan meore xels swori 

kuTxiT da awveba mas. TiTebi gaSlilia da ar exeba daSavebuls (nax.1.26.)                                 

                     
    nax.1.25. dazaralebulis mkerdze dawolis               nax.1.26. xelebis mdebareoba  

             adgili gulis masaJis dros                         gulis masaJis dros 

                             

dawola xdeba swrafi biZgiT. am dros mkerdis qveda mesamedi unda 

Caizniqos 3_4 (msuqnebisTvis 5_6) sm-ze. 

daimaxsovreT! rbil qsovilze daWera ar SeiZleba, radgan SeiZleba 

davazianoT RviZli. 

dawola xdeba daaxloebiT, wamSi 

erTxel. bavSvebisaTvis masaJi tardeba 

mxolod erTi xeliT wamSi 2-jer, xeli 

mkerds ar unda movaSoroT. gulis ma-

saJis paralelurad tardeba xelovnu-

ri sunTqvac. 

Tu damxmare oria, maSin erTi ata-

rebs gulis masaJs, meore _ xelovnur 

sunTqvas. isini erTmaneTs Seenacvle-

bian yovel 5_10 wuTSi. Y 

yovel erT Rrma Cabervas unda mo-

 
nax.1.27.  gulis masaJsa da xelovnur  
       sunTqvas atarebs ori adamiani 
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hyves 5-jer dawola gulze. Tu es Sedegs ar iZleva, Yyovel or Cabervas 

unda moyves 15 dawola. CasunTqvis dros dawola ar SeiZleba (nax.1.27). 

Tu damxmare erTia, maSin yovel or Rrma Cabervas moyveba 15-jer 

dawola gulze, Semdeg isev ori Caberva da a.S. 

masaJis efeqturobaze miuTiTebs pulsi saZile arteriaze, aseve 

gugebis Seviwroeba, sunTqvis aRdgena, silurjis Semcireba. mas akvirdeba 

pirovneba, romelic xelovnur sunTqvas atarebs. yovel or wuTSi masaJi 

wydeba 2_3-wm-iT da mowmdeba pulsi. Tu pulsi ar isinjeba, masaJi 

grZeldeba. Tu sxva funqciebi aRdga da pulsi ar aris, es miuTiTebs 

gulis fibrilaciaze. am SemTxvevaSi pirveladi daxmareba grZeldeba eqimis 

mosvlamde an gzaSic misi saavadmyofoSi gadayvanisas, sadac Cautareben 

gulis eleqtrul defibrilacias. 

 

sakontrolo kiTxvebi: 

1.   ra aris gulis masaJis mizani? 

2. aRwereT gulis masaJis Catarebis procedura. 

3.   ra miuTiTebs masaJis efeqturobaze? 

 

Sefasebis indikatorebi: 

 

Sromis da xanZarsawinaaRmdego usafrTxoeba: 

_ samSeneblo moedanze usafrTxoebis sasignalo niSnebisa da xanZar-

sawinaaRmdego farebis mowyoba; 

_ Sromis individualuri usafrTxoebis aRWurvilobis gamoyeneba. 

eleqtrousafrTxoeba: 

_ eleqtrodenis zemoqmedebisagan adamianis gaTavisufleba; 

higienuri da sanitarul-teqnikuri RonisZiebebi: 

_ Sromis arajansaRi pirobebis aRmofxvra; 

eqimamdeli pirveli samedicino daxmareba: 

_ gulis gaCerebis dros xelovnuri sunTqvis Catareba; 

_ daSavebulTaTvis pirveladi samedicino daxmarebis aRmoCena. 
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Tavi II. eleqtruli da magnituri wredebis ZiriTadi  

cnebebi da kanonebi 

 

am TavSi Tqven gaecnobiT eleqtrobis warmoSobis mizezebs; damuxtul 

sxeulTa urTierTqmedebas; eleqtroteqnikis ZiriTad cnebebs; eleqtruli 

energiis wyaroebsa da miRebas; eleqtrosadgurebis saxeebsa da maTi moqme-

debis principebs; eleqtruli wredis elementebs, maTi SeerTebis saxeebsa 

da ZiriTad kanonebs; eleqtruli da magnituri velebis cnebebsa da 

Tvisebebs; erTfaza da samfaza cvladi denis wredebsa da maT parametrebs; 

simZlavreebsa da maT saxeebs. 

 

2.1. eleqtrobis warmoSobis mizezebi 

  

jer kidev Cvens welTaRricxvamde Zvelma berZnebma SeamCnies, rom 

Salis naWerze gaxaxunebuli qarvis naWeri iZenda Tvisebas miezida mcire 

zomis sxeulebi. Qqarvas berZnulad `eleqtroni~ hqvia. aqedan wamovida si-

tyva `eleqtroba~ da Sesabamisad _ eleqtroteqnika. aqedan daiwyes lapa-

raki eleqtruli movlenebis, sxeulSi xaxunis Sedegad eleqtrobis anu 

eleqtruli muxtis gamovlenis Sesaxeb. 

sxeulSi eleqtruli muxtebis warmoqmnis process eleqtrizacia ewo-

deba, xolo sxeuls, romelsac eleqtruli muxti gaaCnia – damuxtuli. mog-

vianebiT aRmoCnda, rom igive Tvisebas iZenda eboniti, mina, fisi, gogirdi. 

Tu erT damuxtul sxeuls mivitanT meore sxeulTan, maSin muxtebi 

iwyeben gadasvlas daumuxtav sxeulze. nax.2.1-ze naCvenebia, rom abreSumis 

Zafze dakidebuli qaRaldis burTulaze damuxtuli joxis mikarebisas bur-

Tula misgan ganizideba, rac migvaniSnebs damuxtuli joxidan muxtebis 

nawilobriv gadasvlas hilzaze. 

 
nax.2.1. sxeulTa eleqtrizacia 

 

martivi cdebiT dadgenilia, rom bunebaSi arsebobs ori saxis 

eleqtruli muxti. eleqtrul muxts, romelic Cndeba minis wkirze, misi 

abreSumis naWerze gaxaxunebis Sedegad, uwodes uaryofiTi, xolo muxts, 

romelic Cndeba ebonitis wkirze misi Salze gaxaxunebis Sedegad, uwodes 

dadebiTi.     

rogorc cnobilia, nebismieri sxeuli Sedgeba umciresi nawilakebi-

sagan _ molekulebisagan; molekula _ atomebisagan; atomebi kidev ufro 

mcire nawilakebisagan: protonebis, neitronebisa da eleqtronebisagan. 
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Pprotonebsa da eleqtronebs gaaCniaT eleqtruli muxti, xolo neitroni 

umuxtoa. muxti nawilakis Tvisebaa da ar arsebobs mis gareSe, maSin, roca 

nawilaki SeiZleba arsebobdes muxtis 

gareSe. nax.2.2-ze sqematurad warmodgeni-

lia wyalbadis atomis agebuleba, rome-

lic Seicavs or damuxtul nawilaks. am 

nawilakTa muxtebis buneba sxvadasxvaa 

da pirobiTad gaCerebuli nawilakis _ 

protonis muxts uwodes dadebiTi (+), 

xolo moZravi nawilakis _ eleqtronis 

muxts uwodes uaryofiTi (_). atomis 

centralur nawils ewodeba atombirTvi 

da misi muxti dadebiTia. igi gawonas-

worebuliaAmis irgvliv mbrunavi uaryofiT niSniani muxtis mqone eleq-

troniT. 

Cveulebrivi mdgomareobisas atomSi dadebiTi da uaryofiTi muxtebis 

raodenoba Tanabaria da atomic eleqtrulad gawonasworebul mdgomareo-

baSia, amitom atomi ar amJRavnebs eleqtrul Tvisebebs anu rogorc amboben 

eleqtrulad neitraluria. SesaZlebelia atombirTvidan ufro daSorebuli 

eleqtroni mowydes atombirTvs da gadavides meore sxeulSi an atomSi 

SeiWras Warbi eleqtronebi. am dros eleqtruli muxtebis wonasworoba 

irRveva: eleqtrondakargul sxeulSi aRmoCndeba eleqtronebis nakleboba 

da igi daimuxteba dadebiTad, xolo meore sxeulSi aRmoCndeba eleq-

tronebis siWarbe da igi daimuxteba uaryofiTad. cdebiT dadgenilia, rom 

damuxtuli sxeulebi erTmaneTze urTierTqmedeben. 

daimaxsovreT! erTnairniSniani muxtebi ganizidebian, xolo sxvada-

sxvaniSniani _ miizidebian (nax.2.3). 

 

eleqtromuxtebis urTierTqme-

deba xdeba materialuri garemos 

meSveobiT, romelsac eleqtruli  

veli ewodeba. eleqtruli veli 

aRiZvreba yoveli muxtis garemom-

cvel sivrceSi da misi damaxasia-

Tebeli ZiriTadi Tvisebaa damuxtul nawilakze Zaluri zemoqmedeba. 

nebismieri eleqtromuxti (an damuxtuli sxeuli) sivrceSi qmnis eleq-

trul vels, magram Cven mas ver vxedavT da verc SevigrZnobT. 

eleqtruli velis aRmoCena SeiZleba misi zemoqmedebiT damuxtul sxe-

ulze (an eleqtromuxtze), romelic Seitaneba am velSi. amave dros, velSi 

Setanili damuxtuli sxeulic qmnis Tavis irgvliv eleqtrul vels. 

Sedegad xdeba sxeulTa urTierTqmedeba (nax.2.3). 

eleqtroni (-)  neitroni (0) 

                            
atombirTvi         protoni (+)     

nax. 2.2. wyalbadis atomis  agebuleba 

 

 
 
 
nax.2.3. damuxtul sxeulTa urTierTqmedeba 
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    sakontrolo kiTxvebi: 

1.  saidan wamovida sityva `eleqtroba~? 

2.  ra moxdeba Tu erT damuxtul sxeuls mivitanT meoresTan? 

3.  ramdeni saxis muxti arsebobs bunebaSi? 

4.  risgan Sedgeba nebismieri sxeuli? 

5.  rogor urTierTqmedeben erTmaneTTan erTnair da sxvadasxvaniSniani 

muxtebi? 

6.  risi meSveobiT xdeba eleqtruli muxtebis urTierTqmedeba? 

       

2.2. eleqtroteqnikis ZiriTadi cnebebi 

 

zogierT nivTierebaSi damuxtuli nawilakebi mTel moculobaSi gada-

adgildeba. gadaadgilebis unaris mqone Tavisufali eleqtronebi arseboben 

mxolod gansazRvrul nivTierebebSi, romelTac gamtarebi ewodebaT. gamta-

rebSi atomebs Soris sxvadasxva mimarTulebiT anu qaosurad moZraobs 

Tavisufali eleqtronebis uzarmazari raodenoba (nax.2.4). maTi moZraobis 

siCqare ganisazRvreba gamtaris Tburi mdgomareobiT. 

Tavisufali muxtis xasiaTis mixe-

dviT arsebobs ori saxis gamtarebi: 

kerZod, pirveli da meore rigis gam-

tarebi. pirveli rigis gamtarebSi 

Tavisufali muxti eleqtronia. maT 

ricxvSi Sedis: liTonebi, maTi Senad-

nobebi da grafiti. meore rigis gam-

tarebSi Tavisufali muxti ionia. meo-

re rigis gamtarebs miekuTvneba: mari-

lTa wyalxsnarebi, mJavebi da tuteebi. maT sxvagvarad eleqtrolitebs 

uwodeben. 

Tavisufali eleqtronebis mimarTuli moZraoba SeiZleba miviRoT Sem-

degnairad: aviRoT liTonis gamtari da erTi bolo mivuerToT uaryofiTad 

damuxtul liTonis burTulas, xolo meore bolo _ dadebiTad damuxtuls. 

Warbi eleqtronebis raodenoba, romelic gaaCnia uaryofiTad damuxtul 

burTulas daiwyebs moZraobas dadebiTad damuxtuli burTulasaken, 

romelic ganicdis eleqtronebis naklebobas, anu gamtarSi gaivlis 

eleqtruli deni. es procesi gagrZeldeba manam, sanam burTulebis muxtebi 

(anu, rogorc maT uwodeben potencialebi) ar gaTanabrdeba, sxvagvarad rom 

vTqvaT, sxvadasxva niSniT damuxtul burTulebs Soris potencialTa sxva-

oba ar gaxdeba nulis toli.Mmuxtebis (potencialebis) gaTanabrebis pro-

cesi grZeldeba Zalian mcire drois ganmavlobaSi, TiTqmis myisierad.  

Tu gamtaris boloebze SevqmniT gansakuTrebul pirobebs da burTu-

lebs Soris daviWerT potencialTa sxvaobas, maSin SeiZleba mivaRwioT 

      
nax.2.4. gamtarebSi eleqtronebis qaosuri     
     moZraobis pirobiTi gamosaxuleba 
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Tavisufali eleqtronebis mimarTul mowesrigebul moZraobas, rasac eleq-

truli deni ewodeba.  

pirveli gvaris gamtarebSi, anu liTonebSi, eleqtruli dens warmo-

adgens Tavisufali eleqtronebis mimarTuli, mowesrigebuli moZraoba 

(nax.2.5,a), xolo meore gvaris gamtarebSi, anu eleqtrolitebSi eleqtrul 

dens warmoadgens dadebiTi da uaryofiTi ionebis mimarTuli mowesri-

gebuli moZraoba (nax.2.5,b). 

dens, romelic ar icvlis Tavis sidides da mimarTulebas drois gan-

mavlobaSi, mudmivi deni ewodeba. 

  
N                   Aa)                                    b) 

nax.2.5. eleqtronebis mowesrigebuli moZraoba liTonis gamtarSi da deni I, gamtaris 

ganivkveTi S da eleqtruli veli (a) da eleqtrolitebSi (b) 

 

gamtaris daniSnulebaa eleqtruli denis gatareba. drois erTeulSi 

gamtaris ganivkveTSi SeiZleba gaiaros Tavisufali eleqtronebis didma an 

mcire raodenobam. gamtarSi eleqtronebis moZraobis intensiurobis rao-

denobrivi daxasiaTebisaTvis Semotanilia denis Zalis (denis sididis, ub-

ralod denis)  cneba. 

drois erTeulSi gamtaris ganivkveTSi gamavali muxtebis raodenobas 

denis Zala ewodeba. 

denis Zala aRiniSneba I (i) an i asoTi da gamoiTvleba formuliT: 

/I q t ,  

sadac  q (qu) – gadatanili muxtis sididea da misi erTeulia kuloni (k); t 

(te) _ dro, igi izomeba wamebSi (wm). 

daimaxsovreT! saerTaSoriso sistemaSi denis Zalis sazomi erTeulia 

amperi (SemoklebiT a). amperi es iseTi denis Zalaa, roca erT wamSi 

gamtaris ganivkveTSi gadaadgildeba erTi kuloni raodenobis muxti. 

erT kulon muxts Seesabameba 186 10  raodenobis eleqtronis jamuri 

muxti. kuloni, es muxtis iseTi sididea, romelic gadis sadenSi 1 wamSi 1 

amperi denis dros.  

mZlavr eleqtroteqnikaSi saqme gvaqvs amperze aTasjer met sidideeb-

Tan, amitom praqtikaSi denis Zalis sazomi erTeulad gamoiyeneba kilo-

amperi (ka), romelic tolia 1000 amperis. xSirad eleqtro da radioteq-
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nikaSi ki saqme gvaqvs amperze aTasjer da milionjer nakleb denebTan. ami-

tom praqtikaSi gamoiyeneba denis Zalis mcire erTeulebi: amperis meaTasedi 

_ miliamperi (ma) = 10-3 a da memilionedi _  mikroamperi (mka) = 10-6 a. 

denis dadebiT mimarTulebad SeTanxmebiT, pirobiTad miRebuli iqna 

eleqtronebis moZraobis sawinaaRmdego mimarTuleba anu dadebiTi momWeri-

dan uaryofiTisaken. gamtarSi denis gavrcelebis siCqare tolia sinaTlis 

gavrcelebis siCqarisa anu 300 000 km/wm, maSin roca denis gavlis dros 

eleqtronebis winsvliTi moZraobis siCqare ramdenime mm/wm-ia. 

 

sakontrolo kiTxvebi: 

1.  ramdeni saxis gamtarebi arsebobs? 

2. CamoTvaleT pirveli da meore rigis gamtarebi. 

3.  rodis SeiZleba mivaRwioT Tavisufali eleqtronebis mimarTul mo-

wesrigebul moZraobas? 

4. ras ewodeba eleqtruli deni? da ra erTeulebSi izomeba igi? 

5. ras ewodeba denis Zala? da ra asoTi aRiniSneba? 

6. rogor dens ewodeba mudmivi? 

    

2.3. eleqtruli energiis wyaroebi 

 

rogorc wina paragrafSi aRvniSneT, imisaTvis, rom gamtarSi uwyvetad 

gaiaros denma, aucilebelia gamtaris boloebze aseve uwyvetad arsebobdes 

potencialTa sxvaoba, anu rogorc mas sxvanairad uwodeben – Zabva. amitom  

eleqtruli denis misaRebad arsebobs specialuri mowyobilobebi, rom-

lebic gamtaris boloebze uwyvetad inarCuneben potencialTa sxvaobas (Zab-

vas). am mowyobilobebs Cveulebriv eleqtruli energiis an denis wyaroebs 

uwodeben. 

eleqtroenergiis ZiriTad wyaroebs (nax.2.6) miekuTvnebian: meqanikuri 

wyaroebi – eleqtruli generatorebi, romlebic meqanikur energias garda-

qmnian eleqtrul energiad; qimiuri wyaroebi – galvanuri elementebi da 

akumulatorebi, romlebic qimiur energias gardaqmnian eleqtrul energiad. 

miuxedaad imisa, rom galvanuri elementi da akumulatori orive qimiuri 

wyaroebia, maT Soris arsebobs gansxvaveba. galvanuri elementebi akumu-

latorebisagan gansxvavebiT ar eqvemdebarebian ganmeorebiT damuxtvas. 

nebismier wyaros gaaCnia ori momWeri, romelTa Soris xangrZlivi dro-

is ganmavlobaSi SenarCunebulia potencialTa sxvaoba. momWers, romelsac 

gaaCnia eleqtronebis siWarbe  aRniSnaven (_) niSniT, xolo momWers, romel-

sac gaaCnia eleqtronebis nakleboba _ (+) niSniT. Tu am momWerebs gamtariT 

erTmaneTTan SevaerTebT, maSin gamtarSi gaivlis deni. 

eleqtruli energiis wyaroebi floben gansazRvrul eleqtromamoZrave-

bel Zalas (emZ). is qmnis da xangrZlivi drois ganmavlobaSi inarCunebs 

gamtaris boloebze potencialTa sxvaobas. imisaTvis, rom muxtebi gadaad-
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gilos gamtarSi, eleqtroenergiis wyarom unda Seasrulos garkveuli 

samuSao. generatorebSi es samuSao sruldeba meqanikuri energiis, xolo 

akumulatorebsa da galvanur elementebSi qimiuri reaqciis xarjze. 

         
       a)                      b)                     g)                  d) 

nax.2.6. eleqtruli energiis wyaroebi: a _ generatori; Bb _ galvanuri elementi; g _ mJava 

akumulatori; d _ tute akumulatori 

im muSaobas, romelsac asrulebs eleqtroenergiis wyaro mTel Cake-

til wredSi erTeulovani sididis (1 kuloni) dadebiTi muxtis gadasatanad, 

ewodeba wyaros emZ. igi aRiniSneba E (e) an e asoTi da izomeba voltebSi (v). 

wyaros emZ erTi voltis tolia, Tu mTel Caketil wredSi erTi kuloni 

muxtis gadasatanad sruldeba erTi jouli muSaoba  (v=j/k). 

emZ-is gazomvis dros  praqtikaSi  gamoiyeneba rogorc didi erTeuli 

_ kilovolti (kv) = 1000 v aseve mcire erTeulebi: milivolti (mv)=1/1000 

v=10-3 v;. mikrovolti (mkv) = 1/1000000v=10-6 v. 

potencialis cneba. aviRoT dadebiTad damuxtuli burTula da 

warmovidginoT, rom masTan Soridan movitaneT erTeulovani dadebiTi 

muxti. imisaTvis, rom davZlioT burTulisa da erTeulovani muxtis 

ganzidvis Zala, saWiroa SevasruloT garkveuli muSaoba. am muSaobis 

ricxobrivi sidide warmoadgens burTulis potencials. 

zemoT naxsenebi eleqtruli velis nebismier wertils gaaCnia poten-

ciali, romelic ricxobrivad tolia im muSaobisa, romelic saWiroa velis 

garedan (`usasrulobidan~) mocemul wertilSi erTeulovani sididis da-

debiTi  muxtis gadasatanad. 

daimaxsovreT! miRebulia, rom dedamiwas gaaCnia nulovani poten-

ciali. Tu dedamiwis romelime wertilSi potenciali dedamiwis potenci-

alze metia, maSin am wertils aqvs dadebiTi potenciali, xolo Tu am 

wertilis potenciali dedamiwis potencialze naklebia, maSin mas aqvs 

uaryofiTi potenciali. 

cxadia, rom nulovani potenciali ufro metia, vidre uaryofiTi da 

naklebia, vidre dadebiTi. potenciali aRiniSneba φ (fi) asoTi da izomeba 

emZ-is erTeulebSi. 

Zabva. Tu gvecodineba ori wertilis (ori burTulis, firfitis, 

eleqtroenergiis wyaros momWeris da sxva) potenciali A  da B , maSin 
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SegviZlia vipovoT maT Soris sxvaoba, romelsac Zabva ewodeba. Zabva 

aRiniSneba U (u) an u, V (ve) an v asoTi; ganmartebis Tanaxmad: AB A BU    . 

or A da B wertils Soris Zabva ricxobrivad tolia im muSaobisa, rome-

lic ixarjeba A wertilidan B wertilSi erTeulovani dadebiTi muxtis 

gadasatanad. emZ-isa da potencialis msgavsad, Zabvac izomeba voltebSi. 

 

sakontrolo kiTxvebi: 

1.   ra aris saWiro imisaTvis, rom gamtarSi uwyvetad gaiaros Ddenma? 

2. ra miekuTvneba eleqtroenergiis ZiriTad wyaroebs? 

3.   ras ewodeba emZ, ra asoTi aRiniSneba da erTeulSi izomeba igi? 

4. ras ewodeba Zabva, ra asoTi aRiniSneba da ra erTeulSi izomeba? 

5. ramdeni momWeri gaaCnia nebismier wyaros? 

 

2.4. eleqtruli energiis warmoeba 

 

eleqtroenergiis warmoeba anu gamomuSaveba xdeba eleqtrosadgurSi. 

eleqtrosadguri es aris uSualod eleqtroenergiis warmoebisaTvis gamo-

yenebuli danadgarebis, mowyobilobebis, aparatebisa da agreTve gansazRv-

rul teritoriaze ganlagebuli warmoebisaTvis saWiro Senoba-nagebobebis 

erToblioba.   

gamoyenebuli energogadamtanebis mixedviT eleqtrosadgurebi iyofa: 

atomur, Tbur, hidro, qarisa da mzis eleqtrosadgurebad. 

Tboeleqtrosadgurebi. rogorc yvelasaTvis cnobilia, naxSiris, nav-

Tobis, bunebrivi gazis an sxva organuli sawvavis dawvis Sedegad gamoiyo-

fa siTbo. magram gamoyofili siTbosagan maSinve ar miiReba eleqtruli 

energia. siTburi energiis xarjze eleqtroenergiis miReba xdeba Tboeleq-

trosadgurSi  (Tes), romlis muSaobis sqema  mocemulia nax.2.7-ze. 

 

nax.2.7. Tboeleqtrosadguris muSaobis sqema 
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Tes-i aRWurvilia manqanebiT, romlebic organuli sawvavis energias 

gardaqmnian eleqtrul energiad. Tboeleqtrosadguris ZiriTadi Semadge-

neli nawilebia: orTqlis qvabi 1 (nax.2.8.a), orTqlis turbina 3 (nax.2.8, b) da 

eleqtrogeneratori 5 (nax.2.8, g). 

           
                   a)                     b)                           Gg) 

nax.2.8. Tboeleqtrosadguris ZiriTadi Semadgeneli nawilebi: orTqlis qvabi (a),  

orTqlis turbina (b) da eleqtrogeneratori (g) 

Tboeleqtrosadguris muSaobis principi mdgomareobs SemdegSi: orTq-

lis qvabSi 1 sawvavis dawvis Sedegad gamoyofili siTbos xarjze wyali 

gardaiqmneba maRali wnevis orTqlad, romelic orTqlsadenebis 2 

saSualebiT maRali wneviT miewodeba Tboeleqtrosadguris mTavar Zravs _ 

orTqlis turbinas 3, igi modis brunviT moZraobaSi da organuli sawvavis 

dawvis Sedegad miRebuli energia gardaiqmneba turbinis rotoris brunvis 

meqanikur energiad. turbinis rotori SeerTebulia eleqtruli genera-

toris 5 lilvTan 4. mas moZraobaSi mohyavs eleqtrogeneratori. igi Tavis 

mxriv turbinis brunvis meqanikur energias gardaqmnis eleqtrul energiad. 

eleqtrogenerators, romelic moZraobaSi modis orTqlis turbiniT 

turbogenerators uwodeben. 

orTqlis gafarToebis procesSi saSualo wnevis cilindrebidan xdeba 

siTbos arTmeva da aqedan orTqli miemarTeba qseluri wylis 7 gamacxe-

lebelSi 6. damuSavebuli orTqli am ukanaskneli safexuridan xvdeba 

kondensatorSi, sadac xdeba misi kondensacia, xolo Semdeg milsadeniT 8 

miemarTeba ukan orTqlis qvabisaken. tumbos 9 daxmarebiT. orTqlis qvabSi 

miRebuli siTbos didi nawili xmardeba qseluri wylis gacxelebas, 

romelic gamoiyeneba axlomdebare sawarmoebisa da mosaxleobis mier cxeli 

wylisa da gaTbobis saxiT. 

Tboeleqtrosadguris saxeebia: kondensaciuri eleqtrosadguri (kes) da 

Tboeleqtrocentrali (Tec). 

kes-ebSi turbinaSi namuSevari orTqli wyalSi moTavsebuli kondensa-

torebis saSualebiT kondensirdeba (civdeba) da ubrundeba isev qvabs 

Semdgomi gamoyenebisaTvis. kondensaciuri eleqtrosadgurebi momxmareblebs 

amarageben mxolod eleqtruli energiiT. am tipis eleqtrosadgurebs aqvT 

dabali margi qmedebis koeficienti (mqk) daaxloebiT 30_40%, amitom maTi 

ageba momgebiania uSualod sawvavis mopovebis adgilis siaxloves, xolo 
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momxmarebeli SeiZleba ganlagebuli iyos Sors manZilze. kes-ebs xSirad 

uwodeben saxelmwifo raionul eleqtrosadgurebs (sres).  

Tbilisis saxelmwifo raionuli eleqtrosadguri anu Tbilsresi, ro-

melic mdebareobs gardabnis teritoriaze, aris kondensaciuri tipis eleq-

trosadguri. 

daimaxsovreT! Tec-is muSaobis cikli igivea, rac kes-isa, im 

gansxvavebiT, rom am SemTxvevaSi eleqtrosadguris axlos ganlagebul 

momxmarebels miewodeba ara marto eleqtruli energia, aramed Tburi 

energiis mniSvnelovani nawilic cxeli wylisa da orTqlis saxiT. 

amitom Tec-ebs ageben didi qalaqebisa da msxvili samrewvelo centrebis 

axlos. am tipis eleqtrosadgurebis mqk Seadgens 60_70%-s. 

atomuri eleqtrosadgurebi. atomuri eleqtrosadguri Tavisi arsiT 

igive Tboeleqtrosadguria da amitom maTi muSaobis principi erTi da 

igivea, im gansxvavebiT, rom am SemTxvevaSi 

wylis orTqlad qcevisaTvis saqvabe danadga-

rebis nacvlad gamoiyeneba atomuri reaqto-

rebi. atomur eleqtrosadgurebSi sawvavad 

gamoyenebulia gamdidrebuli uranis (uran-

235, uran-233) an plutonis (pluton-239) izo-

topebi. atomuri reaqtorSi Tburi energiis 

miReba xdeba birTvuli jaWvuri reaqciis 

safuZvelze anu roca erTi birTvis gayofa 

iwvevs sxva birTvebis gayofas (nax. 2.9). 

atomur eleqtrosadgurebs ageben iseT adgilebSi, sadac ar gaaCniaT 

hidroresursebi an daSorebulia bunebrivi sawvavis wyaroebidan.Aam tipis 

eleqtrosadguris ZiriTadi upiratesobaa moTxovnili sawvavis mcire xarji 

da Sesabamisad, mcire danaxarjebi mis gadatanaze. 1 kg uranidan SeiZleba 

miviRoT imdeni siTbos raodenoba, rac miiReba 3000 tona qvanaxSiris dawvis 

Sedegad. atomuri eleqtrosadguris muSaobis sqema mocemulia nax.2.10-ze. 

imisaTvis, rom momsaxure personali dacul iqnas mavne 

gamosxivebisagan, romelic Tan axlavs jaWvur reaqcias, reaqtoris garsacmi 

Camosxmulia betonis sqeli kedlebisagan. 

daimaxsovreT! jaWvuri birTvuli reaqciis siCqares marTaven 

maregulirebeli ReroebiT, romlebic damzadebulia boris an kadmiumi-

sagan. es Reroebi Zlier STanTqaven Tavisufal neitronebs. rac ufro 

Rrmad aris Reroebi CaSvebuli reaqtorSi, miT ufro met neitronebs 

STanTqaven da miT ufro naklebi raodenobis neitronebi monawileoben 

birTvul reaqciaSi, ris Sedegadac gamoiyofa naklebi siTbo da piriqiT, 

roca Reroebi amoRebulia reaqtoridan, maSin didi raodenobis  

neitronebi monawileoben birTvul reaqciaSi da gamoiyofa didi 

raodenobis faruli Tburi energia. 

 

nax.2.9. birTvuli jaWvuri reaqcia 
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nax.2.10. atomuri eleqtrosadguris muSaobis sqema 

birTvuli reaqtoridan siTbo gamohyavT Txevadi an gazobrivi Tbo-

gadamtaniT, romelsac gadatumbaven tumbos saSualebiT. birTvul sawvavze 

arTmeuli siTbo gadaecema Tbomcvlels. am Caketil sistemas uwodeben pir-

vel konturs. TbomcvlelSi pirveli konturis siTbo aduRebamde acxelebs 

meore konturis wyals. warmoqmnili orTqli mimarTulia turbinisaken, 

romelic modis brunviT moZraobaSi, turbinas Tavis mxriv, brunviT moZrao-

baSi mohyavs eleqtrogeneratori, romelic gamoimuSavebs eleqtroenergias. 

kondensatorSi xdeba orTqlis gaciveba wylad, romelic brundeba isev 

TbomcvlelSi. damxmare konturiT xdeba wylis gadatumbva wyalsacavidan 

namuSevari orTqlis gaciebisaTvis.  

hidroeleqtrosadguri (hes) aris hidroteqnikuri nagebobebisa da 

mowyobilobebis rTuli kompleqsi, romlis daniSnulebaa wylis nakadis 

energia gardaqmnas eleqtrul energiad. 

hidroeleqtrosadguris ZiriTadi nagebobaa kaSxali (nax.2.11), romelic 

iWers wyals wyalsacavSi da qmnis wylis saWiro dawnevas. 

hidroeleqtrosadguris mTavari Zravia hidravlikuri turbina (nax.2.12), 

romelic dawneviT moZravi wylis energias gardaqmnis brunvis meqanikur 

energiad. 

                 

    nax.2.11.Hhidroeleqtrosadguris                      nax.2.12. hidravlikuri turbina 

           kaSxali (engurhesi) 
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hidravlikuri turbina dakavSirebu-

lia eleqtrul generatorTan (nax.2.13), 

romelic gamoimuSavebs eleqtrul ener-

gias. 

 

 

 

 

 

 

 

hes-is muSaobis sqema mocemulia nax.2.14-ze. 

 

nax.2.14.  hes-is muSaobis sqema 

hes-is muSaobis principi mdgomareobs SemdegSi: zeda wyalsatevidan 

wyali miedineba dawnevis milebSi da ecema hidroturbinis frTebs, rome-

lic wylis kinetikuri energiis Sedegad modis brunviT moZraobaSi. mas 

brunviT moZraobaSi mohyavs masTan dakavSirebuli generatori, romelic 

gamoimuSavebs 6_24 kv Zabvis eleqtroenergias. gamomuSavebuli eleqtro-

energia miewodeba amwev transformators, romelic awevs Zabvas da aweuli 

Zabva miewodeba gadacemis xazebs moxmarebis adgilze gadasacemad. namu-

Sevari wyali ki miedineba qveda wyalsatevSi. 

wylis nakadis cvlileba dawnevis milebSi xdeba Jaluzebis aweva-

daweviT. 

hes-is saerTo xedi mocemulia nax.2.15-ze, xolo samanqano darbazis xe-

di Senobis SigniT _ nax.2.16-ze. 

 

nax.2.13. eleqtrogeneratori 
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nax.2.15. hes-is saerTo xedi: 1. wyalsatevi; 2. dawnevis milebi;  

3. samanqano darbazi 

 

 

nax.2.16. samanqano darbazis xedi Senobis SigniT 

 

qaris eleqtrosadgurebi. qaris eleqtrosadgurebSi eleqtroenergia 

miiReba qaris energiis xarjze. qaris eleqtrosadgurebisaTvis, romelTac 

gaaCniaT horizontaluri brunvis RerZi, qaris minimaluri siCqare Seadgens: 

200 kvt-is dros 4_5 m/wm; 100 kvt-is dros – 2_3 m/wm. 

qaris siCqare izrdeba simaRlis zrdasTan erTad. amitom qaris eleq-

trosadgurebs borcvebis wveroze an amaRlebul adgilebze, xolo genera-

torebs 30–60 m simaRlis anZebze ayeneben. mxedvelobaSi miiReba agreTve, 

iseTi sagnebi, romlebic gavlenas axdenen qarze, mag., xeebi, didi Senobebi 

da sxva. 

qaris eleqtrosadgurebis ZiriTad problemas warmoadgens qaris cva-

lebadi buneba. qaris eleqtrosadgurebis simZlavre nebismier droSi icv-

leba.  

qaris eleqtrosadguris ZiriTad komponentebs, romelTa gareSec SeuZ-

lebelia am tipis eleqtrosadguris muSaoba, miekuTvnebian (nax.2.17,a): gene-

ratori – igi gamoimuSavebs eleqtroenergias; frTebi _  mas qaris kineti-

kuri energiis xarjze moZraobaSi mohyavs generatoris lilvi; anZa – rac 
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ufro maRalia anZa, miT ufro stabiluri da Zlieria qaris Zala da miT 

metia generatoris mier gamomuSavebuli eleqtroenergia; kontroleri – 

marTavs qaris danadgaris mraval process (nax.2.17,b), rogoricaa: frTebis 

mobruneba, akumulatorebis damuxtva, damcavi funqciebi da sxva. igi gene-

ratoris mier gamomuSavebul cvlad dens akumulatorebis damuxtvisaTvis 

gardaqmnis mudmiv denad; akumulatoris batarea – agrovebs eleqtroener-

gias; invertori – akumulatorSi dagrovil mudmiv dens gardaqmnis cvla-

dad, romelsac moixmars eleqtroxelsawyoebis umetesi nawili. 

                       
            a)                                             b) 

nax.2.17.Qqaris eleqtrosadguris anZa (a) da muSaobis sqema (b) 

 

daimaxsovreT! qaris eleqtrosadgurebis dadebiTi Tvisebebia: isini 

ar abinZureben garemos; gansazRvrul pirobebSi konkurencias uweven 

zogierT energiis wyaroebs. maTi uaryofiTi Tvisebebia: eleqtroenergiis 

arastabiluri gamomuSaveba; gaaCnia xmauri; tele- da radiosignalebs 

uqmnian dabrkolebebs; gadamfreni frinvelebisaTvis moaqvT ziani, Tu 

eleqtrosadguri ganlagebulia migraciis trasaze. 

mzis eleqtrosadgurebi. mzis eleqtrosadgurebi mzis energias gar-

daqmnian eleqtrul energiad. isini ZiriTadad gamoiyenebian iseT adgi-

lebSi, sadac sxva energiis wyaroebi miuwvdomelia an Zalian Zviria. isini 

ar moiTxoven did danaxarjebs. es eleqtrosadgurebi Zalian moxerxebulia, 

aqvT mcire wona da advilia dasayeneblad. 

mzis eleqtrosadgurebi akumulatorebTan erTad idealuria eleqtro-

energiis warmoebisa da SenaxvisaTvis iseT adgilebSi, sadac ar aris 

eleqtromomarageba. nax.2.18,a-ze mocemulia mcire simZlavris eleqtrosad-

guris saerTo xedi, xolo nax.2.18,b-ze misi muSaobis sqema, romelic qaris 

eleqtrosadguris muSaobis sqemis analogiuria. 

 eleqtroenergiis warmoebis dagrovebisa da Senaxvis unari dReRamis 

nebismier drosa da  nebismier amindSi xdis maT saimedo energiis wyarod. 
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nax.2.18. mzis eleqtrosadguri (a) da misi 

muSaobis sqema (b) 

                

sakontrolo kiTxvebi: 

1.   CamoTvaleT eleqtrosadguris saxeebi. 

2. axseniT Tboeleqtrosadguris muSaobis principi. 

3.   ra daniSnuleba gaaCnia hess? 

4. ra gansxvavebaa Tbo da atomur eleqtrosadgurebs Soris? 

5. ra warmoadgens qaris eleqtrosadguris ZiriTad problemas? 

6. rogor agroveben mzis energias? 

          

2.5. eleqtruli winaRoba da gamtaroba 

 

gamtarSi gadaadgilebis dros Tavisufali eleqtronebi ejaxebian 

gamtaris kristalur mesersa Tu sxva nawilakebs, riTac xeli eSleba maT 

moZraobas. eleqtronebi gadalaxaven maT ukuqmedebas, magram Tavisi 

energiis nawils maTve gadascemen. es energia Seuqcevadad gardaiqmneba 

siTbod, ris gamoc gamtari Tbeba. e.i. siTbos gamoyofa gamtarSi denis 

arsebobis erT-erT niSans warmoadgens. 

gamtaris Tvisebas, xeli SeuSalos masSi eleqtruli denis gavlas, 

eleqtruli winaRoba anu ubralod winaRoba ewodeba, romelic aRiniSneba 

R (er) an r asoTi. eleqtruli winaRoba warmoadgens eleqtruli wredis 

elementis ZiriTad parametrs, romelic gamoiyeneba denis SezRudvisaTvis.  

eleqtruli wredis elements, romelic xasiaTdeba mxolod eleqtruli 

denis mimarT winaaRmdegobiT rezistori ewodeba. rezistori eleqtruli 

pasiuri elementia, radgan igi ar gamoimuSavebs energias. 

rezistoris (winaRobis) pirobiTi grafikuli aRniSvnebi mocemulia 

nax.2.19-ze, xolo rezistorTa saxeebi – nax.2.20-ze. 

Tu ori gamtaris boloebze Seqmnilia erTi da igive potencialTa 

sxvaoba, maSin meti  winaRobis mqone gamtarSi gaivlis naklebi sididis 

deni, vidre naklebi winaRobis mqoneSi. 
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                        a)         b)               g)       D d) 

nax.2.19. rezistoris pirobiTi grafikuli aRniSvnebi: A – mudmivi; B – cvladi;  

a da g - evropuli standartiT; b da d - amerikuli standartiT 

 

     
                                       a)                           b) 

nax.2.20. rezistoris saxeebi: a _ mudmivi; b _ cvladi 

 

winaRobis sazomi erTeulia omi. saxelwodeba Seerqva germaneli mecni-

eris georg omis sapativcemulod. omi iseTi gamtaris winaRobaa, romelSic 

1 a denis gavlis dros mis boloebze aRiZvreba 1 v sididis Zabva. 

praqtikaSi eleqtruli winaRobis gazomvis dros sargebloben ufro 

didi erTeulebiT; kiloomi (komi) = 1000 omi =103 omi; megaomi (momi) = 1 000 

000 omi = 106 omi. 

gamtaris Tvisebas, gaataros masSi eleqtruli deni eleqtruli 

gamtaroba anu ubralod gamtaroba ewodeba. gamtaroba winaRobis Sebru-

nebuli sididea. igi aRiniSneba G (Je) an g asoTi da tolia: 1/G R . misi 

sazomi erTeulia 1/omi, romelsac ewodeba simensi. 

daimaxsovreT! kargi gamtarobiT xasiaTdebian liTonebi da maTi 

Senadnobebi, mJavaTa da marilTa xsnarebi. cudi gamtarebia izolatorebi: 

faifuri, rezina, mina, qarsi da sxva. 

eleqtruli winaRoba damokidebulia masalaze, romlisganac aris 

damzadebuli. am damokidebulebas iTvaliswinebs e.w. gamtaris kuTri 

winaRoba. kuTri winaRoba es aris 1 m sigrZisa da 1 mm2 gamtaris winaRoba 

+200C temperaturis dros. igi  aRiniSneba  ρ (ro) asoTi da misi erTeulia 

omi X mm2/m. 

advili misaxvedria, rom kuTri winaRobis mniSvneloba aRebuli masa-

lisaTvis mudmivi sididea da sxvadasxva masalebisaTvis mocemulia sacno-

baro literaturaSi. praqtikaSi yvelaze metad gavrcelebuli masalebisa-

Tvis kuTri winaRobebis mniSvnelobebi moyvanilia cxrilSi (2.1). 
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gamtaris winaRobis gaangariSeba. Tu gamtaris sigrZes gavzrdiT, maSin 

eleqtronebis nivTierebis atomebTan da molekulebTan dajaxebis ricxvic 

gaizrdeba. e.i gaizrdeba eleqtruli winaRoba. amitom vambobT, rom eleq-

truli winaRoba gamtaris sigrZis l (el) pirdapirproporciulia. 

                                                   cxrili 2.1 

masala ρ, omi.mm2/m masala ρ,  omi.mm2/m masala ρ,  omi.mm2/m 

spilenZi 

alumini 

foladi 

0.0175 

0.0294 

0.13 

nikeli 

manganini 

konstantani 

0.42 

0.48 

0.5 

niqromi 

feqrali 

qromali 

1.1 

1.2 

1.4 

gamtaris ganivkveTis gazrdiT misi winaRoba mcirdeba. es gasagebia, 

radganac ganivkveTis gazrdiT Tavisufal eleqtronebs eqmnebaT ufro meti 

Tavisufali sivrce da dajaxebaTa ricxvi mcirdeba. amgvarad, eleqtruli 

winaRoba gamtaris ganivkveTis S (es) ukuproporciulia. es damokidebulebani 

maTematikurad ase Caiwereba: /R l S , sadac R gamtaris winaRobaa, omebSi; ρ 

– gamtaris masalis kuTri winaRobaa, omiXmm2/m; l = gamtaris sigrZe, m; S  - 

ganivkveTis farTobi, mm2. 

SegaxsenebT, rom wriuli formis gamtaris ganivkveTi ganisazRvreba 

formuliT: 2/ 4S d , sadac, π=3,14; d gamtaris diametria, mm-Si.  

gamtaris winaRoba aseve damokidebulia temperaturaze. temperaturis 

gazrdiT liTonebis winaRoba temperaturis 10C-iT gaTbobisas 0,4%-iT 

izrdeba, xolo eleqtrolitebisa – mcirdeba. gaciebisas piriqiT, liTo-

nebis winaRoba mcirdeba, xolo eleqtrolitebisa – izrdeba. es ganpirobe-

bulia imiT, rom gaTbobisas nivTierebis atomebis qaosuri moZraobis 

intensivoba izrdeba, da Sesabamisad, Tavisufali eleqtronebis maTTan da-

jaxebis albaTobac anu eleqtruli winaRobac izrdeba. 

                       

sakontrolo kiTxvebi: 

1.  ras ewodeba eleqtruli winaRoba, ra asoTi AaRiniSneba da ra erTe-

ulebSi izomeba? 

2.  ras ewodeba eleqtruli gamtaroba, ra asoTi aRiniSneba da ra 

erTeulebSi izomeba? 

3.  ras ewodeba kuTri  winaRoba, ra asoTi aRiniSneba da ra erTe-

ulebSi izomeba? 

4.  rogor aris erTmaneTTan dakavSirebuli gamtaris winaRoba, masala, 

sigrZe da ganivkveTi? 

 

2.6. eleqtruli wredi 

 

eleqtruli wredi warmoadgens energiis wyaroebis, momxmareblebisa da 

SemaerTebeli gamtarebis erTobliobas, romelTa daniSnulebaa Seqmnas 

Sekruli gza eleqtruli denis gavlisaTvis. garda am elementebisa, eleq-
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trul wredSi Sedian amomrTvelebi, gadamrTvelebi, mcvelebi da komunika-

ciisa da dacvis sxva eleqtruli aparatebi, agreTve sazomi da sakon-

trolo xelsawyoebi. 

daimaxsovreT! eleqtrul wredSi xorcieldeba eleqtruli energiis 

gadacema, ganawileba da moxmareba. 

Tu eleqtruli wredis Semadgenel elementebs calkeuli grafikuli 

simboloebiT warmovadgenT da naxazze vaCvenebT maTi SeerTebis wess, 

miviRebT eleqtruli wredis grafikul gamosaxvas, romelsac eleqtruli 

wredis sqema ewodeba. 

eleqtruli sqemebis Sedgeniloba da kavSiri sxvadasxvagvaria. magali-

Tad, principul sqemaze naCvenebia elementebis pirobiTi grafikuli gamosa-

xulebani da maTi SeerTebebi. es sqemebi mosaxerxebelia muSaobis principis 

Sesaswavlad. realur obieqts yvelaze metad Seesabameba samontaJo sqema, 

romelic ufro mosaxerxebelia masze gamosaxuli mowyobilobis dasamon-

taJeblad da saremontod.  

eleqtruli wredis umartives magaliTad SeiZleba warmovadginoT 

nax.2.21,a-ze mocemuli wredi. igi Sedgeba energiis qimiuri wyarosagan (ele-

menti), CamrTvelisagan da momxmareblisagan (naTura). es eleqtruli wredi 

grafikulad SeiZleba warmovadginoT nax.2.21,b-ze naCvenebi sqemiT.     

 
                          a)                                 b) 

nax.2.21. umartivesi eleqtruli wredi (a) da misi Sesabamisi sqema (b) 

 

nebismieri Caketili eleqtruli wredi SeiZleba gavyoT or ubnad: gare 

da Siga. gare ubans (gare wreds) Seadgens eleqtroenergiis momxmareblebi, 

SemaerTebeli sadenebi da sxvadasxva eleqtrosazomi xelsawyoebi, xolo 

Siga ubans miekuTvneba eleqtroenergiis wyaro. 

eleqtruli deni arsebobs mxolod Caketil wredSi, amitom kvebis 

wyaro gamtarebiT saimedod unda iqnes SeerTebuli momxmareblebTan. 

wredis gawyvetis dros momxmareblebs uwydebaT eleqtroenergiis miwodeba. 

ganuStoebeli da ganStoebuli eleqtruli wredebi. eleqtruli wrede-

bi iyofa ganuStoebel da ganStoebul eleqtrul wredebad. ganuStoebeli 

wredis sqema mocemulia nax.2.22,a-ze. ganuStoebeli wredis ZiriTadi 

Tvisebaa is, rom mis yvela ubanze gadis erTi da igive deni. 
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ganuStoebeli wredebi mi-

ekuTvnebian martiv wredebs. 

ganStoebuli wredis mTa-

vari niSania, rom igi Sedgeba 

ramdenime Stosagan. Sto ewo-

deba wredis uaxloes or 

kvanZs Soris CarTul ubans, 

romelSic gadis erTi da ig-

ive deni, xolo kvanZi ewodeba im wertils, sadac Tavs iyris sami da meti 

Sto. sqemaze kvanZi aRiniSneba muqi wertiliT. 

umartivesi ganStoebuli wredi naCvenebia nax.2.22.b-ze. masSi mocemulia 

sami Sto da ori kvanZi. TiToeul StoSi gadis Tavisi deni. ganStoebul 

wredSi momxmarebeli SeiZleba SeerTebuli iyos sxvadasxva wesiT.  

          

sakontrolo kiTxvebi: 

1.   ganmarteT eleqtruli wredi. 

2. ras ewodeba eleqtruli sqema? 

3.   moiyvaneT umartivesi eleqtruli wredis magaliTi. 

4. ras ewodeba eleqtruli wredis Sto da kvanZi? 

5. ganmarteT ganuStoebeli da ganStoebuli eleqtruli wredebi. 

 

2.7. omis kanoni 

  

es kanoni atarebs misi aRmomCenis germaneli mecnieris georg omis sa-

xels da amyarebs damokidebulebas eleqtruli wredis emZ-s, denis Zalasa 

da gamtaris winaRobas Soris da Camoyalibdeba Semdegnairad: 

daimaxsovreT! eleqtruli wredis ubanze denis Zala pirdapirpro-

porciulia ubanze modebuli Zabvisa da ukuproporciulia ubnis 

winaRobisa da maTematikurad ase Caiwereba: /I U R . 

es kanoni maTematikurad ase Caiwereba: /( )I E R r  ,  

sadac, E – wyaros em Zalaa; R –gare wredis winaRoba; r – wyaros Siga 

winaRoba. am kanonidan gamomdinareobs, rom: /( )E I R r   da ( ) /R r E I  . 

daimaxsovreT! Caketil eleqtruli wredSi (nax.2.23,a) denis Zala 

pirdapirproporciulia energiis wyaros eleqtromamoZravebeli Zalisa 

da ukuproporciulia mTeli wredis winaRobisa. am kanons ewodeba omis 

kanoni mTeli wredisaTvis. 

omis kanoni marTebulia ara marto mTeli wredisaTvis, aramed wredis 

nebismieri ubnisaTvisac (nax.2.23,b). gansxvaveba mxolod imaSia, rom 

eleqtruli energiis wyaros nacvlad viRebT ubnis kidura wertilebze 

   
         Aa)                         b) 

nax.2.22. ganuStoebeli (a) da ganStoebuli (b) 
eleqtruli wredebis sqemebi 
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modebul Zabvas, xolo mTeli wredis winaRobis magier – gansaxilveli 

ubnis winaRobas.     

         
         a)                          b)                 g) 

nax.2.23. umartivesi eleqtruli wredi (a); wredis ubani (b) da diagrama (g) 

omis kanonidan gamomdinareobs, rom: U IR  da /R U I . 

unda AaRiniSnos, rom eleqtruli wredis ubnis boloebze modebuli 

Zabva mTlianad xmardeba denis gavlisas winaRobis daZlevas. igi Tanda-

TanobiT mcirdeba gamtaris gaswvriv. amitom xSirad namravls IR Zabvis 

vardnas uwodeben. 

am kanonis advilad damaxsovrebis mizniT nax.2.23,g-ze mocemulia diag-

rama. saZebn sidides unda davafaroT da danarCeni ori sidide mogvcemen 

mis gamosaTvlel formulas. 

damokidebuleba emZ-sa da Zabvas Soris wyaros momWerebze. nax.2.24-ze 

mocemul sqemaSi SeiZleba davakvirdeT Semdeg movlenas: gaTiSuli 

denkveTis  dros voltmetris Cveneba ufro metia, vidre CarTulisas. riT 

aixsneba es?   

              
                        a)                                        b) 

nax.2.24. voltmetrebis Cveneba gaxsnil (a) da Caketil (b) eleqtrul wredSi 

 

CarTuli denkveTis dros wredSi gamavali deni ganisazRvreba omis 

kanoniT: /( )I E R r  . aqedan 0E IR Ir U U    . am formulaSi IR U  

warmoadgens Zabvis vardnas wredis gare ubanze, romelic tolia 

eleqtruli energiis wyaros momWerebze arsebuli Zabvisa. 0Ir U  

warmoadgens Zabvis vardnas wyaros Siga winaRobaze. amgvarad, wyaros emZ 

tolia eleqtruli wredis gare da Siga ubnebze ZabvaTa vardnis jamisa; 

0E U U  . aqedan 0U U , anu eleqtroenergiis wyaros momWerebze Zabva 

yovelTvis naklebia wyaros emZ-ze Siga winaRobaze Zabvis vardnis sididiT.  
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gaxsnili wredis dros ( 0I  ) da Siga winaRobaze Zabvis vardna nulis 

tolia. amitom am dros wyaros momWerebze Zabva da emZ erTmaneTis tolia 

(U E ). amitom gaxsnili mdgomareobis dros voltmetrma gviCvena ufro 

meti Zabva (U E ), vidre Caketilis Ddros (U E Ir  ).  

datvirTvis gazrdis (gare wredis winaRobis Semcirebis) dros Zabva 

kvebis wyaros momWerebze mcirdeba, radganac izrdeba Siga winaRobaze 

Zabvis vardna. rac ufro mcirea wyaros Siga winaRoba, miT ufro naklebad 

igrZnoba datvirTvis cvlileba wyaros momWerebze modebuli Zabvis 

sidideze. 

mokled SerTva. Tu nax.2.24-ze mocemul sqemaze gamtariT SevaerTebT 

naTuris momWerebs, maSin wredis gare winaRoba nulis toli gaxdeba ( 0R  ) 

da /I E r . Cveulebriv, eleqtruli energiis wyaris Siga winaRoba Zalian 

mcirea. amitom dens wredSi eqneba Zalian didi sidide. am dros vambobT, 

rom wredSi moxda mokled SerTva.  

yvelaze ufro xSirad mokled SerTva xdeba eleqtruli sqemis dengam-

tari nawilebis izolaciis darRvevis Sedegad. mokleDSerTvis Tavidan 

acilebis mizniT gamoiyeneben dacvis saSualebebs: dnobad mcvelebsa da 

avtomatur amomrTvelebs.       

      

sakontrolo kiTxvebi: 

1.   CamoayalibeT omis kanoni Caketili wredisaTvis da dawereT misi 

maTematikuri gamosaxuleba. 

2. dawereT omis kanoni wredis ubnisaTvis da dawereT misi maTemati-

kuri gamosaxuleba. 

3.   ras ewodeba Zabvis vardna? 

4. risi tolia gare wredis winaRoba mokled SerTvis dros? 

      

2.8. mimdevrobiTi SeerTeba 

  

mimdevrobiTi SeerTebis dros erTi elementis bolo uerTdeba meoris 

sawyiss, meoris bolo mesamis sawyiss da a.S. nax.2.25,a-ze, naCvenebia ori mim-

devrobiT SeerTebuli winaRoba, xolo nax.2.25,b-ze da am SeerTebis Sesaba-

misi eleqtruli  sqema. 

N               

                          a)                                     Bb) 

nax.2.25. winaRobebis  mimdevrobiTi SeerTeba (a)  da maTi sqema (b) 

nax.2.26,a-ze mimdevrobiT SeerTebul winaRobebTan CarTulia kvebis wyaro 

da sazomi xelsawyoebi. nax.2.26,b-ze mocemulia sazomi xelsawyoebis CarTvis 

sqema. 
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                            a)                                  b) 

nax.2.26. kvebis wyarosa da sazomi xelsawyoebis CarTva mimdevrobiT SeerTebul  

winaRobebTn (a) da Sesabamisi eleqtruli sqema (b) 

daimaxsovreT! mimdevrobiTi SeerTebis dros yvela elementSi gadis 

erTi da igive sididis deni, radgan wredSi ar gvaqvs ganStoeba, xolo 

wredis Sesavalze modebuli Zabva wredis TiToeul elementze modebuli 

ZabvaTa jamis tolia (kirxhofis II kanoni). 

nax.2.26,b-dan SegviZlia davweroT: 1 2 3U U U U   , anu  1 2 3IR IR IR IR   , Tu 

am gantolebis orive mxares gavyofT I-ze, miviRebT wredis ekvivalentur 

winaRobas:  1 2 3R R R R   . 

daimaxsovreT! mimdevrobiTi SeerTebis dros wredis ekvivalenturi 

winaRoba tolia winaRobaTa jamisa. 

Cven SemovitaneT termini `ekvivalenturi~. es termini Zalze xSirad 

gamoiyeneba eleqtroradioteqnikaSi. ekvivalenturi ewodeba iseT winaRobas, 

romlis eleqtrul  wredSi faqtiurad CarTuli ramdenime winaRobis 

nacvlad CarTvisas dros wredSi deni ucvleli rCeba. 

winaRobebis mimdevrobiTi SeerTeba Zalian xSirad gamoiyeneba wredis 

saWiro sididis winaRobebis SesarCevad. 

 

sakontrolo kiTxvebi: 

1.  rogor SeerTebas ewodeba mimdevrobiTi? 

2. risi tolia wredis saerTo winaRoba mimdevrobiTi SeerTebisas? 

3.  risi tolia wredze modebuli Zabva? 

4. ras ewodeba ekvivalenturi winaRoba?  

    

 

2.9. paraleluri SeerTeba 

 

paraleluri SeerTebis dros TiToeuli elementis sawyisebi erT wer-

tilSia Tavmoyrili, xolo boloebi _ meore wertilSi. nax.2.27,a-ze 

naCvenebia ori winaRobis paraleluri SeerTeba, xolo nax.2.27,b-ze am 

SeerTebis eleqtruli sqema.   
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                               a)                        b)       

nax.2.27. winaRobebis paraleluri SeerTeba (a) da  maTi sqema (b)  

 

nax.2.28,a-ze parelelurad SeerTebul winaRobebTan CarTulia kvebis 

wyaro da sazomi xelsawyoebi. nax.2.28,b-ze mocemulia sazomi xelsawyoebis  

CarTvis sqema. 

              
                             a)                                    b) 

nax.2.28. kvebis wyarosa da sazomi xelsawyoebis CarTva paralelurad SeerTebul  

winaRobebTn (a) da Sesabamisi eleqtruli sqema (b) 

 

paralelurad SeerTebuli wredi miekuTvneba ganmStoebul wredebs. 

wyarodan gamomavali I deni miaRwevs 1 kvanZamde, xolo amis Semdeg 

ganStovdeba: 1R  winaRobaSi gadis 1I  deni, 2R -Si 2I  deni da 3R -Si 3I deni. 2 

kvanZSi isini isev iyrian Tavs da wyarosaken isev midis I deni. cxadia, rom 

1 2 3I I I I   . am daskvnas aqvs didi praqtikuli mniSvneloba da miiRo 

saxelwodeba ganStoebuli wredis kanoni anu kirxhofis I kanoni, romelic 

SemdegSi mdgomareobs: kvanZSi Semavali  denebis jami gamomavali denebis 

jamis tolia. 

daimaxsovreT! paraleluri SeerTebis dros yvela winaRobaze mode-

bulia erTi da igive sididis Zabva. 

StoebSi gamavali denebi ganisazRvrebian omis kanoniT: 1 1/I U R ; 

2 2/I U R ; 3 3/I U R . rac ufro metia Stos winaRoba, miT naklebi sididis 

deni gaivlis StoSi. 

Tu paralelurad SeerTebul sam winaRobas SevcvliT erTi ekvivalen-

turi R winaRobiT, maSin /I U R . ekvivalenturobis pirobidan 

gamomdinareobs, rom: 1 2 3/ / / /U R U R U R U R   . Tu am tolobis orive mxares 

gavyofT U Zabvaze, miviRebT: 1 2 31/ 1/ 1/ 1/R R R R   , e.i. paralelurad 

SeerTebis dros wredis ekvivalenturi winaRobis Sebrunebuli sidide 
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tolia TiToeuli Stos winaRobis Sebrunebul sidideTa jamis. winaRobis 

Sebrunebuli sidides ewodeba gamtaroba. anu 1/G R ; 1 11/G R ; 2 21/G R  da 

3 31/G R . aqedan gamomdinare: G=G1+G2+G3. 

daimaxsovreT! paraleluri SeerTebis dros wredis ekvivalenturi 

gamtaroba tolia TiToeuli Stos gamtarobaTa jamisa. 

Tu paralelurad SeerTebulia mxolod ori winaRoba, maSin maTi 

ekvivalenturi winaRoba tolia: 1 2 1 2/( )R R R R R   ; Tu paralelurad 

SeerTebulia toli sididis winaRobebi, maSin ekvivalenturi winaRoba 

tolia: erTi winaRobis sidide gayofili winaRobaTa raodenobaze, 1 /R R n .  

praqtikaSi rezistorebis (datvirTvebis) paralelurad CarTva Zalian 

xSirad gamoiyeneba. saxeldobr, Tu rezistorSi gamavali deni aRemateba 

dasaSvebs, anu rezistori xurdeba, maSin saWiroa paralelurad CairTos 

ori rezistori. 

 

sakontrolo kiTxvebi: 

1.   rogor SeerTebas ewodeba paraleluri? 

2. risi tolia wredis saerTo winaRoba paraleluri SeerTebisas? 

3.   risi tolia wredze modebuli Zabva? 

4. ras ewodeba ekvivalenturi winaRoba?  

5  risi tolia wredis saerTo gamtaroba paraleluri SeerTebisas? 

         

2.10. Sereuli SeerTeba  

  

Sereuli SeerTeba ewodeba iseT SeerTebas, romelic Seicavs rogorc 

mimdevrobiT, aseve paralelur SeerTebas. Sereuli SeerTebis wredi moce-

mulia nax.2.29,a-ze. xolo Sesabamisi eleqtruli sqema – nax.2.29,b-ze. 

            
                            a)                                 Bb) 

nax.2.29. winaRobaTa Sereuli SeerTeba 

winaRobaTa Sereuli SeerTebis dros pirvel rigSi paralelurad 

SeerTebuli R2 da 3R  winaRobebi unda SevcvaloT erTi saerTo winaRobiT 

23 2 3 2 3/( )R R R R R   . Ees  winaRoba mimdevrobiTaa SeerTebuli 1R  winaRobasTan. 

amitom wredis saerTo winaRoba 1 23R R R  . mimdevrobiT SeerTebul wredSi 
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gamavali deni 1 /I U R ; paralelur ubanze modebuli Zabva 23 1 23U I R  , 

xolo paralelur StoebSi gamavali denebi toloa: 2 23 2/I U R  da 3 23 3/I U R . 

 

sakontrolo kiTxvebi: 

1.   rogor SeerTebas ewodeba Sereuli? 

2. ra TvisebebiT xasiaTdeba Sereuli SeerTeba? 

3.   pirvel rigSi romeli winaRobebi unda SevcvaloT erTi winaRobiT? 

 

2.11. eleqtruli denis energia da simZlavre 

 

wredSi gavlis dros eleqtruli deni asrulebs garkveul muSaobas. 

eleqtruli denis muSaobis Sesrulebis unars eleqtruli denis energia 

ewodeba. 

wredSi eleqtruli denis mier daxarjuli energia ricxobrivad tolia 

wredSi gamavali eleqtrobis raodenobisa da wredze modebuli Zabvis 

namravlisa. igi aRiniSneba W (dubl-ve) asoTi: W QU Uit  . amgvarad, 

eleqtruli denis energia tolia Zabvis, denis Zalisa da denis dinebis 

drois namravlis. misi erTeuli SI sistemaSi aris vati X wami. am erTeuls 

jouli (j) ewodeba. 

daimaxsovreT! praqtikaSi daxarjuli eleqtroenergia izomeba sis-

temgareSe erTeuliT - kilovatsaaTobiT (kvtsT). 1kvtsT = 3,6 x 106. 

garda amisa, eleqtroteqnikaSi Semotanilia simZlavris cneba. 

eleqtruli denis simZlavre ewodeba drois erTeulSi gadacemul energias. 

igi aRiniSneba P (pe) asoTi da tolia: /P W t UI  , e.i simZlavre 

ricxobrivad tolia Zabvisa da denis namravlisa. simZlavris erTeulia 

vati (vt). vati mcire erTeulia da amitom praqtikaSi gamoyeneba didi 

erTeulebi: kilovati (kvt)=1000 vt; megavati (mvt) = 1000 000 vt. 

simZlavris ZiriTadi formulidan advilad miiReba misi saxesxvaobebi: 
2 2 2/P UI I R U R U G    . 

imis gamo, rom siTburi energiis garda eleqtruli energia sxva saxis 

energiadac SeiZleba gardaiqmnas, magaliTad ZravaSi _ meqanikur energiad, 

naTuraSi _ sinaTlis energiad da a.S. simZlavriT xasiaTdeba ara marto 

rezistoruli elementebi anu gamacxelebeli danadgarebi, aramed Zravebi, 

naTurebi da nebismieri momxmarebeli, romelSic eleqtruli energia gar-

daiqmneba sxva saxis energiad. 

 

sakontrolo kiTxvebi: 

1.   ras ewodeba eleqtruli denis energia? 

2. risi tolia ricxobrivad eleqtruli denis energia da ra asoTi 

aRiniSneba igi? 
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3.   ras ewodeba simZlavre da ra asoTi aRiniSneba igi? 

4. CamoTvaleT energiisa da simZlavris erTulebi. 

 

2.12. joul-lencis kanoni da simZlavreTa  

balansis gantoleba 

 

zemoT aRvniSneT, rom sadenSi denis gatarebisas igi Tbeba. gamtarSi 

denis arsebobis dros gamoyofili siTbos raodenoba damokidebulia gam-

taris winaRobaze, gamtarSi gamavali denis sididesa da drois im xangrZ-

livobaze, romlis ganmavlobaSic gamtarSi deni gadioda. es damokide-

buleba 1844 wels erTdroulad, magram erTmaneTisagan damoukideblad, 

dadgenil iqna rusi akademikosis lencisa da ingliseli mecnieris joulis 

mier. ris gamoc am damokidebulebas ewoda joul-lencis kanoni da igi 

Caiwereba Semdegnairad: 
2Q I Rt  

daimaxsovreT! gamtarSi gamoyofili siTbos raodenoba pirdapirpro-

porciulia gamtarSi gamavali denis sididis kvadratis, am gamtaris 

winaRobisa da denis dinebis xangrZlivobis. 

 

Tu gaviTvaliswinebT omis kanons: 

/I U R , maSin es kanoni sxvanairad 

Caiwereba: 2 /Q U t R  . 

damokidebulebani eleqtruli wre-

dis parametrebsa da eleqtrul sidi-

deebs Soris Semajamebeli saxiT  mo-

cemulia nax.2.30-ze. 

magaliTad, am naxazidan Cans, rom 

simZlavre 
2

2 U
p UI I R

R
   . 

   

sakontrolo kiTxvebi: 

1.   CamoayalibeT joul-lencis kanoni. 

2. ra mosdis gamtars, roca masSi deni gadis? 

3.   amowereT denis gamosaxulebebi nax. 2.30-ze mocemuli diagramidan. 

 

2.13. eleqtruli veli da tevadoba 

 

nebismieri eleqtruli muxti Tavis garemomcvel sivrceSi qmnis eleqt-

rul vels. eleqtruli velis arsebobis aRmoCena SeiZleba, Tu velSi Sevi-

tanT damuxtul sxeuls, maSin masze imoqmedebs mizidvis an ganzidvis 

Zalebi. 

 
 nax.2.30. damokidebulebani eleqtruli  
       wredis parametrebsa eleqtrul   
            sidideebs Soris 
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daimaxsovreT! eleqtruli veli warmoadgens materiis, nivTierisagan 

gansxvavebul, gansakuTrebul saxes, romlis saSualebiTac erTi damux-

tuli sxeulebis moqmedeba gadaecema meores. 

eleqtrul vels gaaCnia eleqtruli energiis gansazRvruli maragi. Tu 

eleqtruli veli iwvevs masSi Setanili muxtis aCqarebas, maSin aseT vels 

ewodeba amaCqarebeli, xolo Tu veli iwvevs masSi Setanili muxtis 

siCqaris Semcirebas, maSin mas ewodeba mamuxruWebeli. 

eleqtrul vels pirobiT grafikulad gamosaxaven Zalwirebis saSuale-

biT. eleqtruli velis grafikuli gamosaxvis dros saWiroa gaviTvalis-

winoT: 

Zalwirebi yovelTvis mimarTulia dadebiTi muxtidan uaryofiTisaken 

(es aris eleqtrul velSi dadebiTi muxtis moZraobis mimarTuleba; 

Zalwirebi iwyebian dadebiT muxtze da mTavrdebian uaryofiTze; 

Zalwirebi yovelTvis mimarTuli unda iqnen damuxtuli sxeulis 

zedapiris marTobulad. 

zogierTi eleqtruli velis grafikuli gamosaxulebis magaliTi moyva-

nilia nax.2.31-ze. 

 
               a)                 b)                 g)                    d) 

nax.2.31. eleqtruli velis grafikuli gamosaxuleba: a) wertilovani dadebiTi muxtis;  

b) wertilovani uaryofiTi muxtis; g) ori sxvadasxva niSniani muxtis;  

d) ori erTniSniani muxtis 

 

eleqtrostatikuri induqcia. SevitanoT uaryofiTad damuxtuli A  bur-

Tulas eleqtrul velSi umuxto B burTula (nax.2.32). B burTulas Tavi-

sufali eleqtronebi daiwyeben gadaadgilebas A  burTulas eleqtrul vel-

Si, radgan ganizidebian uaryofiTad damuxtuli 

A burTulas mier. Sedegad B burTulas is nawili, 

romelic ganlagebulia A burTulas mxares 

daimuxteba dadebiTad, xolo mopirdapire mxare – 

uaryofiTad, anu B burTula, romelic aRmoCnda  

eleqtrul velSi neitraluri mdgomareobidan 

gadavida damuxtul mdgomareobaSi. 

eleqtrul velSi sxeulis zedapiris urTi-

erTsawinaaRmdego ubnebze sxvadasxva niSnis eleq-

truli muxtebis gaCenis movlenas eleqtrostatikuri induqcia ewodeba. 

 
nax.2.32. eleqtrostatikuri 
induqciis movlenis cda 
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Tu B burTulas gamovitanT eleqtruli velidan, is isev gaxdeba eleq-

trulad neitraluri. magram Tu eleqtruli velidan gamotanamde xeliT 

SevexebodiT B burTulas uaryofiTad damuxtul mxares, maSin eleqtronebi 

Cveni sxeulis gavliT gadavidodnen miwaSi da B burTula aRmoCndeboda 

dadebiTad damuxtuli. Tu amis Semdeg B burTulas gamovitanT eleqtruli 

velidan, igi SeinarCunebs Tavis dadebiT muxts. 

eleqtrostatikuri induqciis movlena SesaZleblobas iZleva gamtaris 

zedapirze gansazRvrul pirobebSi davagrovoT eleqtruli muxtebi. 

eleqtruli tevadoba. sxeulis muxtis gazrdiT bunebrivia izrdeba mi-

si potenciali. magram usazRvrod muxtis gazrda SeuZlebelia. bolos da 

bolos dadgeba momenti, roca sxeulis mTeli zedapiri aRmoCndeba eleq-

tronebiT dakavebuli da axali eleqtronebisaTvis adgili aRar iqneba. am 

dros sxeuls gaaCnia maqsimaluri muxti da Sesabamisad maqsimaluri po-

tenciali. 

cxadia, rom rac metia sxeulis zomebi, miT meti muxtis dagroveba Seu-

Zlia mas. 

daimaxsovreT! sxeulis unars, daagrovos gansazRvruli raodenobis 

eleqtroba potencialis erTdrouli gazrdiT, eleqtruli tevadoba anu 

martivad tevadoba ewodeba. 

tevadoba aRiniSneba C asoTi. misi pirobiTi grafikuli gamosaxuleba 

mocemulia nax.2.33.a-ze. tevadoba izomeba faradebSi (f). sxeulis tevadoba 1 

faradis tolia, Tu muxtis 1 kuloniT gazrdis SemTxvevaSi misi poten-

ciali 1 voltiT izrdeba (f=k/v). faradi Zalian didi erTeulia. magaliTad, 

dedamiwis sferos tevadoba Seadgens 6,4 10,4  f. amitom praqtikaSi 

tevadobis gasazomad gamoiyeneben Zalian mcire erTeulebs: mikrofaradi 

(mkf)=10-6 f; nanofaradi (nf)=10-9 f; pikofaradi (pf)=10-12 f. 

    
                   a)               Bb)                        g) 

nax.2.32. tevadobis grafikuli aRniSvna (a); brtyeli kondensatori (b)  

da kondensatorebis saxesxvaobebi (g) 

eleqtruli wredis elements, romelic gamoiyeneba muxtisa da eleq-

truli velis energiis dagrovebisaTvis kondensatori ewodeba. umartivesi 

kondensatori warmoadgens ori firfitis erTobliobas, romelTa Soris 

moTavsebulia dieleqtriki. kondesatoris firfitebze gadacemuli sxva-
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dasxva niSniani muxtebi erTmaneTs iWeren. amitom kondensators SeuZlia 

daagrovos mniSvnelovnad didi raodenobis eleqtruli muxti, vidre orma 

calke aRebulma firfitam. 

umartivesi kondensatoris mowyobiloba warmodgenilia nax.2.33..b-ze. 

kondensatorze dagrovili muxti Zabvis proporciulia: q CU . 

kondensatoris saxesxvaobebi warmodgenilia nax.2.33.g-ze. 

eqsperimentebiT dadgenilia, rom kondensatoris tevadoba pirdapir-

proporciulia firfitebis urTierTgadamfaravi zedapiris farTobisa, 

firfitebis gamyofi dieleqtrikis eleqtruli SeRwevadobisa da ukupro-

porciulia firfitebs Soris manZilisa. igi gamoisaxeba formuliT: 

0 /C S d ; sadac C _ kondensatoris tevadobaa, f;  ε _ dieleqtrikis far-

dobiTi eleqtruli SeRwevadoba, f/m; 0 _ vakuumis fardobiTi eleqtruli 

SeRwevadoba ( 12

0 8,85 10   f/m); S _ kondensatoris erTi firfitis meore 

firfitiT gadafaruli zedapiris farTobi, m2; d _ firfitebs Soris 

daSoreba, m. 

kondensatorebis SeerTeba. iseve, rogorc rezistorebi, kondensato-

rebic SeiZleba SeerTebulni iqnen mimdevrobiT, paralelurad da 

Sereulad. nax.2.34.a-ze naCvenebia kondensatorebis mimdevrobiTi SeerTeba, 

xolo nax.2.34.b-ze am SeerTebis sqematuri gamosaxuleba. mimdevrobiTi 

SeerTebis dros dieleqtrikebis saerTo sisqe izrdeba, rasac mivyavarT 

saerTo tevadobis Semcirebisaken. 

       
 a)                                     b) 

nax.2.34. kondensatorebis mimdevrobiTi SeerTeba (a)  

da misi sqematuri gamosaxuleba (b) 

 

sxvadasxva tevadobis n raodenobis kondensatorebis mimdevrobiTi 

SeerTebisas saerTo tevadoba ganisazRvreba formuliT: 

1 2 31/ 1/ 1/ 1/ ... 1/ nC C C C C     . 

Tu kondensatorebis tevadobebi erTnairia, maSin: 1 /C C n . mxolod ori 

kondensatoris SemTxvevaSi: 1 2 1 2( )C C C C C   . 

cxadia, rom kondensatorebis mimdevrobiT SeerTebul wredze 

modebuli Zabva tolia calkeul kondensatorze modebuli ZabvebvaTa 

jamisa. amitom mimdevrobiT SeerTebuli kondensatorebi SeiZleba 

gamoyenebuli iqnes, rogorc Zabvis tevaduri gamyofi. 

daimaxsovreT! mimdevrobiT SeerTebuli kondensatorebi imuxtebian 

erTnairi raodenobis muxtebiT. 
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kondensatorebis mimdevrobiTi SeerTeba gamoiyeneba ara marto im 

SemTxvevaSi, roca saWiroa miviRoT calkeuli kondensatoris tevadobaze 

naklebi, aramed kondensatorebze Zabvis Sesamcirebladac. ase magaliTad, 

Tu mimdevrobiT SevaerTebT 250 v muSa Zabvaze gaTvlil or kondensators, 

maSin saerTo Zabva, romelSic isini SeiZleba CavrToT SeiZleba iyos 500 v. 

paraleluri SeerTeba. nax.2.35.a-ze naCvenebia kondensatorebis parale-

luri SeerTeba, xolo nax.2.35.b-ze am SeerTebis sqematuri gamosaxuleba. 

paraleluri SeerTebis dros firfitebis saerTo farTobi  izrdeba, rasac 

mivyavarT saerTo tevadobis gazrdisaken.  

 

           
                   a)                                       b) 

nax.2.35. kondensatorebis paraleluri SeerTeba (a)  

da misi sqematuri gamosaxuleba (b) 

 

sxvadasxva tevadobis n raodenobis kondensatorebis paraleluri Seer-

Tebisas saerTo tevadoba ganisazRvreba formuliT: 1 2 3 ... nC C C C C     . Tu 

kondensatorebis tevadobebi erTnairia, maSin: 1C C n  . mxolod ori konden-

satoris SemTxvevaSi: 1 2 1 2/( )C C C C C   . 

cxadia, rom amitom calkeuli paralelurad SeerTebuli kondensa-

toris MmuSa Zabva ar unda iyos qselis Zabvaze naklebi.   

kondensatorebis paraleluri SeerTeba yvelaze xSirad gamoiyeneba im 

SemTxvevaSi, roca saWiroa miviRoT calkeuli kondensatoris tevadobaze 

meti  tevadoba. 

Sereuli SeerTeba. nax.2.36-ze naCvenebia konden-

satorebis Sereuli SeerTebis sqematuri gamosaxu-

leba.  

rogorc nax.2.36-dan Cans, Sereuli SeerTeba 

warmoadgens mimdevrobiTi da paraleluri SeerTe-

bebis kombinacias da amitom aseTi SeerTeba aer-

Tianebs mimdevrobiTi da paraleluri SeerTebebis 

Tvisebebs.  

nebismieri Sereuli SeerTeba SeiZleba daviyvanoT mimdevrobiT an para-

lelur SeerTebaze. 

 

sakontrolo kiTxvebi: 

1.   ras qmnis nebismieri damuxtuli sxeuli Tavis garSemo sivrceSi? 

2. rogor gamosaxaven eleqtrul vels pirobiTad? 

 
nax.2.36. kondensatorebis 

Sereuli SeerTebis 
sqematuri gamosaxuleba 
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3.   ras ewodeba tevadoba, ra asoTi aRiniSneba da ra erTeulebSi izo-

meba igi? 

4. ras ewodeba kondensatori? 

5. ras ewodeba kondensatorebis mimdevrobiTi, paraleluri da Sereu-

li SeerTeba? 

6. risi tolia kondensatorebis paraleluri SeerTebisas calkeul  

kondensatorze modebulia qselis Zabva? 

 

2.14. magnituri veli da induqciuroba 

 

magniti Cveni yoveldRiuri cxovrebis mniSvnelovani nawilia. igi arse-

biTi komponentia iseTi mowyobilobebisa, rogoricaa eleqtruli Zravebi da 

generatorebi, dinamikebi, kompiuterebi, kompaqtdiskebi, avtomobilebi da 

sxva. isini gamoiyenebian xelsawyoebSi, samrewvelo danadgarebSi, samec-

niero-kvleviT saqmianobaSi. 

magniti – aris gansazRvruli masalisagan obieqti, romelic qmnis 

magnitur vels. 

praqtikulad damtkicebulia, rom deniani gamtarebis, mudmivi magni-

tebisa da  eleqtromagnitebis garSemo arsebobs magnituri veli. 

daimaxsovreT! magnituri veli warmoadgens materiis, nivTierisagan 

gansxvavebul, gansakuTrebul saxes, romlis saSualebiTac magnitis 

moqmedeba gadaecema sxva sxeulebs. 

misi arseboba advilad SegviZlia SevniSnoT misi Zaluri moqmedebiT 

sxva denian gamtarebsa Tu magnitebze. eleqtruli velis msgavsad magnitur 

velsac gaaCnia energia da inercia. arsebobs bunebrivi da xelovnuri 

magnitebi. yvelasaTvis cnobilia, rom magniti izidavs rkinis naWrebs. am 

movlenas magnetizmi ewodeba. magnetizmis movlena farTod gamoiyeneba 

sxvadasxva eleqtro da radioteqnikur mowyobilobebSi. amasTanave am dros 

gamoiyeneba ara bunebrivi, aramed xelovnuri  magnitebi. 

xelovnuri magnitebi mzaddeba specialuri xarisxis foladisa da misi 

Senadnobebisagan. aseTi foladis naWers gansakuTrebiT daamagniteben, ris 

Semdegac igi iZens magnitis Tvisebebs, anu xdeba mudmivi magniti. maTi 

daniSnulebis mixedviT mudmiv magnitebs sxvadasxva forma aqvT (nax.2.37).   

  
        a)             b)                g)                    d)   

nax.2.37. sxvadasxva formis mudmivi magnitebi: a _ zolovani; b _ rgoluri; 

g _ cilindruli; d _ nalisebri 
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magnits yvelaze didi mizidvis Zala aqvs boloebze, romelTac mag-

nitis polusebi ewodebaT. yvela magnits aqvs ori polusi: Crdilo polusi 

(N) da samxreT polusi (S). xolo Sua nawils (neitralur xazs) magnituri 

Tvisebebi ar gaaCnia. 

magniti zogierT sxeuls izidavs da zogierTs – ara. sxeulebs, romel-

Tac magniti izidavs magnituri sxeulebi ewodeba. maT miekuTvneba rkina, 

Tuji, nikeli da kobalti, xolo romelTac ar izidavs aramagnituri 

ewodebaT. maT miekuTvneba yvela danarCeni nivTierebani. 

praqtikaSi ar arsebobs magnitis naxevari. Tu aviRebT magnits da 

gavWriT or nawilad (nax.2.38.a), maSin TiToeul nawils eqneba isev `Crdilo~ 

da `samxreT~ polusi. Tu maT kidev davyofT or-or nawilad miviRebT igive 

Sedegs da a.S., anu SeuZlebelia mivaRwioT magnitur monopolias.   

     
                a)                             b)                   g) 

nax.2.38. mTeli da gaWrili magniti (a); magnituri Zalwirebis mimarTuleba (b); erTsaxela  

da sxvadasxvasaxeliani magnitebis urTierTqmedeba (g). 

 

magnitur vels grafikulad gamosaxaven Zalwirebis saSualebiT. mecnie-

rebi SeTanxmdnen, rom magnituri Zalwirebi gamodian Crdilo polusidan da 

Sedian samxreT polusSi (nax.2.38.b).  

termini `magnituri Zalwirebi~ farTod gamoiyeneba magnituri da eleq-

tromagnituri movlenebis Seswavlisas, magram mxedvelobaSi unda viqonioT, 

rom magnituri Zalwirebi pirobiTi cnebaa.  

erTsaxela magnituri polusebi ganizidebian, xolo sxvadasxvasaxe-

liani – miizidebian, rac kargad Cans nax.2.39-dan. 

              
  a)                                       b) 

nax.2.39. naqlibis ganlageba erTsaxela (a) da sxvadasxvasaxela (b) polusebs Soris 
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magnituri velis struqturis gasacnobad davfaroT magniti miniT da 

davayaroT masze rkinis naqlibi. msubuqad davakakunoT minaze. am dros 

naqlibi ganlagdeba magnituri Zalwirebis moqmedebis mimarTulebiT da 

Seiqmneba e.w. magnituri speqtri, romlis mixedviTac SeiZleba vimsjeloT 

magnituri Zalwirebis formaze. 

nax.2.39-ze warmodgenilia naqlibis ganlageba erTsaxela (a) da sxvada-

sxvasaxela (b) polusebs Soris. 

magnituri induqcia da magnituri nakadi. Tu magnituri isridan movaSo-

rebT magnits (nax.2.38.g), SevamCnevT, rom magnitsa da isars Soris manZilis 

gadidebiT magnitis moqmedeba TandaTan mcirdeba da bolos dadgeba iseTi 

momenti, roca isari daikavebs sawyis mdebareobas. es mowmobs, rom mudmivi 

magnitis moqmedeba Sewyda da isarze moqmedebs mxolod dedamiwis magni-

turi veli. maSasadame, magnitis moqmedebis Zala manZilis gadidebiT mcir-

deba. yvelaze didi zemoqmedebis Zala magnits aqvs polusebTan, radganac 

iq magnituri Zalwirebis sixSire didia. polusebidan daSorebisas es six-

Sire mcirdeba. 

amgvarad, magnituri veli xasiaTdeba magnituri Zalwirebis sixSiriT. 

magnituri velis sxvadasxva wertilSi mis dasaxasiaTeblad SemoaqvT sidi-

de, romelsac magnituri velis induqcia ewodeba. velis magnituri induqcia 

ricxobrivad tolia im Zalwirebis raodenobisa, romelic gadis maTi 

mimarTulebis perpendikularulad moTavsebul 1 sm2 farTobSi. rac metia 

magnituri Zalwirebis simkvrive velis mocemul wertilSi, miT metia am 

wertilSi magnituri induqcia. magnituri induqcia aRiniSneba B (be) asoTi 

da gamoisaxeba formuliT: B H , sadac μ _ garemos magnituri SeRweva-

dobaa, hn/m; H _ magnituri velis daZabulobaa, a/m.  

magnituri induqciis erTeuli saerTaSoriso sistemaSi aris tesla 

(tl). 

nax.2.40.a-ze sqematurad gamosaxulia zolovani magnitis magnituri 

veli. 

              
    a)                                    b) 

nax.2.40. zolovani magnitis magnituri velisa (a) da zedapirSi gamavali magnituri  

nakadis (b)  sqematuri gamosaxuleba 
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nax.2.40.a-dan Cans, rom magnitis polusebidan daSorebiT Zalwirebis 

sixSire da Sesabamisad, magnituri induqcia anu magnitis moqmedeba mcir-

deba. raime farTobSi gamavali magnituri Zalwirebis saerTo raodenobas 

magnituri nakadi ewodeba (nax.2.40.b). igi aRiniSneba   (fi) asoTi da 

magnitur induqciasTan dakavSirebulia Semdegnairad: B Scos   , sadac B 

– magnituri induqciaa, tl; S – mocemuli magnituri nakadis mier 

ganWolili zedapiri, m2;   – kuTxe zedapirze aRmarTul marTobsa da 

magnituri nakadis mimarTulebas Soris, gradusi. 

magnituri nakadis erTeulia veberi (vb). 

roca zedapiris farTobi magnituri nakadis mimarTulebis perpendiku-

larulia, maSin B S  . rac metia magnituri nakadi, miT meti mizidvis 

Zala gaaCnia magnits.  

mudmivi magnitis magnituri nakadi damokidebulia foladis xarisxze, 

romlisganac is aris damzadebuli; magnitis zomebsa da misi damagnitebis 

xarisxze. 

nax.2.39.b-dan Cans, rom polusebs Soris rkinis naqlibi ganlagebulia 

TiTqmis paralelur xazebad, romelTa sixSire erTnairia. aseT magnitur 

vels erTgvarovani veli ewodeba.  

sxeulis Tvisebas, gaataros masSi magnituri nakadi magnituri SeRweva-

doba ewodeba. sxvadasxva nivTierebebis magnituri SeRwevadobis Sesadareb-

lad miRebulia, rom haeris magnituri SeRwevadoba erTis tolia. nivTie-

rebebs, romelTa magnituri SeRwevadoba erTze naklebia, diamagnitebi ewo-

debaT. maT miekuTvnebian: spilenZi, tyvia, vercxli da sxva. nivTierebebs, 

romelTa magnituri SeRwevadoba erTze odnav metia paramagnitebi ewodebaT. 

nivTierebebs, romelTa magnituri SeRwevadoba erTze mniSvnelovnad metia 

da izomeba aTasebSi, feromagnitebi ewodebaT; maT miekuTvnebian: rkina, 

foladi, kobalti, nikeli da sxva. es nivTierebebi da maTi Senadnobebi 

farTod gamoiyeneba eleqtruli manqanebis, transformatorebisa da sxva 

eleqtromagnituri mowyobilobebis dasamzadeblad. 

eleqtruli denis magnituri veli. gamtarSi gavlis dros eleqtruli 

deni gamtaris garSemo sivrceSi qmnis magnitur vels, romlis Zalwirebi 

warmoadgenen koncentrirebul wrezaxebs (nax.2.41.a.) aseT vels wriuli 

magnituri veli ewodeba. gamtarSi gamavali denis mimarTuleba da 

magnituri Zalwirebis mimarTuleba erTmaneTTan dakavSirebulia marjvena 

burRis wesiT, rac SemdegSi mdgomareobs: 

daimaxsovreT! Tu gamtarSi warmodgeniT CavxraxniT burRs gamtarSi 

denis gavlis mimarTulebiT, maSin burRis taris moZraobis mimarTuleba 

emTxveva magnituri Zalxazebis mimarTulebas. 

burRis wesi saSualebas iZleva ganvsazRvroT denis mimarTuleba sa-

denSi, Tu viciT mis mier Seqmnili Zalwirebis mimarTuleba.  
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               a)                       b)                       g) 

nax.2.41. denisa da mis mier Seqmnili magnituri Zalwirebis mimarTuleba (a);  

xviis (b) da solenoidis (g) magnituri velebi 

 

koWis magnituri velis formis Seswavlis mizniT ganvixiloT nax.2.41.b. 

roca xviaSi gadis eleqtruli deni, maSin misi calkeuli nawilis irgvliv 

iqmneba wriuli magnituri veli.gamoviyenebT ra burRis wess. SevniSnavT, 

rom magnitur Zalwirebs xviis SigniT aqvT erTnairi mimarTuleba. isini 

Sedian erTi mimarTulebidan da gamodian meoredan. 

xviebi, romelTac gaaCniaT spiralis forma (nax.2.41.Gg), qmnian e.w. sole-

noids (koWas). solenoidis garSemo denis gavlis dros iqmneba magnituri 

veli. es magnituri veli warmoiqmneba, rogorc TiToeuli xviis magnituri 

velis jami da rogorc nax.2.41.g-dan Cans, formiT hgavs sworkuTxa magnitis 

vels. magnituri Zalwirebi gamodian erTi bolodan da Sedian meoreSi. 

solenoidis SigniT maT aqvT erTnairi mimrTuleba. amgvarad, solenoidis 

boloebs magnitis msgavsad aqvT polusebi. anu solenoids gaaCnia Tviseba 

miizidos msubuqi foladis sagnebi. 

solenoids, romlis SigniT moTavsebulia foladis gulara, eleqtro-

magniti ewodeba. eleqtromagnitebis (nax.2.42) gulara mzaddeba paketad 

akrefili, erTmaneTisgan izolirebuli, foladis Txeli furclebisagan.  

            
            a)                     b)                           Gg)                                                            

nax.2.42. eleqtromagnitebi: a _ tvirTamwe; b _ samuxruWe; g _ distanciuri marTvis 

 

gularis forma damokidebulia eleqtromagnitis daniSnulebaze. eleq-

tromagnitis magnituri nakadi da Sesabamisad misi mizidulobis Zala miT 

metia, rac metia xviaTa ricxvi. eleqtromagnitis magnituri nakadis sidi-

deze gavlenas axdens magnituri wredis xarisxi. magnituri wredi ewodeba 

gzas, romlis gaswvrivac ikvreba magnituri nakadi. magnitur wreds gaaCnia 

gansazRvruli magnituri winaRoba. igi damokidebulia im garemos magnitur 
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SeRwevadobaze, romelSic gaivlis magnituri nakadi. rac metia magnituri 

SeRwevadoba miT naklebia magnituri winaRoba da miT metia misi magnituri 

nakadi sxva Tanabar pirobebSi. 

magnituri velis moqmedeba denian gamtarze. Tu mudmivi magnitis 

magnitur velSi movaTavsebT gamtars (nax.2.43.a) da gavatarebT masSi eleq-

trul dens, maSin gamtari 

mova moZraobaSi da gamo-

vardeba magnituri velidan 

(nax.2.43.b). avxsnaT es mov-

lena. rogorc cnobilia, de-

niani gamtaris garSemo aRiZ-

vreba wriuli magnituri ve-

li (nax.2.44.a). es veli Seva 

urTierTmoqmedebaSi mudmivi 

magnitis velTan. iq, sadac gamtaris velis Zalxazebi mimarTulebiT 

emTxvevian mudmivi magnitis magnituri velis Zalwirebs, xdeba Zalwirebis 

Sesqeleba, xolo iq, sadac gamtaris velis Zalwirebi mimarTulia mudmivi 

magnitis magnituri velis Zalwirebis sawinaaRmdegod, xdeba Zalwirebis 

gauxSoeba. amgvarad, gamtaris veli amaxinjebs mudmivi magnitis Tanabar 

vels, aZlierebs mas gamtaris erTi mxridan da asustebs meore mxridan 

(nax.2.44.b). 

         
                      a)                                   b) 

nax.2.44. gamtaris gadaadgileba mudmivi magnitis magnitur velSi. a _ mudmivi magnitis 

magnituri veli da deniani gamtari; b _ jamuri magnituri veli 

 

ganxilul movlenaSi magnituri veli urTierTmoqmedebs eleqtrul 

denTan, Sedegad gamtari modis moZraobaSi, anu xdeba eleqtruli energiis 

gardaqmna meqanikurad. Zala, romliTac gamtari gamovardeba magnituri 

velidan, damokidebulia magnitis magnituri nakadisa da gamtarSi gamavali 

denis sidideze, agreTve gamtaris im sigrZeze, romelic gadakveTs magnitur 

nakads. am Zalis moqmedebis mimarTuleba, anu gamtaris moZraobis mimar-

Tuleba damokidebulia gamtarSi denis mimarTulebaze da ganisazRvreba 

marcxena xelis wesiT, romelic SemdegSi mdgomareobs: 

daimaxsovreT! Tu marcxena xels daviWerT iseTnairad, rom magnituri 

Zalxazebi Sediodnen xelisgulSi, gaSlili oTxi TiTi mimarTulebiT em-

Txveodes gamtarSi denis mimarTulebas, maSin gaSlili cera TiTi gviCve-

nebs gamtaris moZraobis mimarTulebas (nax.2.45). 

   
     a)                        b) 

nax.2.43. magnituri velis moqmedeba denian gamtarze 
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am wesis gamoyenebisas unda gvaxsovdes, rom 

magnituri Zalwirebi mimarTulia CrdiloeT 

polusidan da Sedian samxreTSi. 

Tu axla magnitur velSi movaTavsebT denian 

CarCos (nax.2.46.a) da gamoviyenebT marcxena xelis 

wess zeda gamtarisaTvis, davinaxavT, rom masze 

moqmedi Zala mimarTulia marjvena mxares (gam-

tarSi denis mimarTulebis aRniSvnisas niSani (•) 

gviCvenebs, rom deni mimarTulia Cvenken, xolo 

niSani (+) – Cvengan) xolo  zeda gamtarze moqme-

di Zala mimarTulia marcxniv. am ori Zalis moqmedebis Sedegad CarCo 

mobrundeba da daiWers magnituri Zalxazebis marTobul mdgomareobas 

(nax.2.46.b). am mdgomareobaSi CarCoSi gadis yvelaze didi magnituri nakadi. 

aqedan gamomdinare, SegviZlia gavakeToT Semdegi daskvna: magnitur velSi 

Setanili deniani CarCo yovelTvis miiswrafvis daikavos iseTi mdgomareoba, 

rom CarCos mier Seqmnili magnituri velis Zalwirebi mimarTulebiT emTxve-

odes mudmivi magnitis magnituri velis Zalwirebis mimarTulebas, rom 

masSi gadiodes rac SeiZleba magnituri nakadis didi raodenoba. deniani 

CarCos magnitur velSi moqmedebis es Tviseba farTod gamoiyeneba eleq-

troteqnikaSi: eleqtroZravebi da eleqtrosazomi xelsawyoebis didi umrav-

lesoba muSaobs am principze. 

ganvixiloT axla SemTxveva, 

roca deniani gamtari moTavsebu-

lia ara mudmivi magnitis velSi, 

aramed meore deniani gamtaris 

velSi. amisaTvis erTmaneTTan ax-

los movaTavsoT ori gamtari da 

gavataroT maTSi deni erTi mimar-

TulebiT (nax.2.47.a), xolo Semdeg 

meore mimarTulebiT (nax.2.47.b). da-

vinaxavT, rom denebis erTnairi 

mimarTulebis SemTxvevaSi nakade-

bis `Sesqeleba~ xdeba gamtarTa 

garedan da amitom garedan maTze 

dawolis Zala metia, ris gamoc 

isini izidaven erTmaneTs. denebis 

sxvadasxva mimarTulebis SemTxve-

vaSi nakadebis `Sesqeleba~ xdeba Signidan da amitom Signidan moqmedi Zala 

metia, ris gamoc gamtarebi ganizidaven erTmaneTs. deniani gamtarebis aseT 

urTierTqmedebas ewodeba eleqtrodinamiuri da masze dafuZnebulia 

eleqtrodinamiuri eleqtrosazomi xelsawyoebis mowyobiloba. 

 
nax.2.45. marcxena xelis wesi 

 

    
         a)                     b) 

nax.2.46. deniani CarCo magnitur velSi 
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   a)                                b) 

nax.2.47. deniani gamtarebis urTierTqmedeba 

 

sakontrolo kiTxvebi: 

1.   ras warmoadgens magnituri veli? 

2. ramdeni polusi gaaCnia magnits? 

3.   rogor urTierTqmedeben erTmaneTTan erTsaxela da sxvadasxva saxe-

la polusebi? 

4. ras ewodeba magnituri induqcia da ra asoTi aRiniSneba igi? 

5. raSi mdgomareobs burRis wesi? 

6. ras ewodeba eleqtromagniti?  

7. raSi mdgomareobs marcxena xelis wesi? 

8. rogor urTierTqmedeben ori erTmaneTTan axlos mdebare deniani 

gamtarebi?    

 

2.15. eleqtromagnituri induqcia da misi kanoni 

 

Tu mudmivi magnitis magnitur velSi movaTavsebT gamtars da gadavaad-

gilebT mas ise, rom Tavisi moZraobisas gadakveTos magnitis magnituri 

nakadi (nax.2.48.a), maSin gamtarSi aRiZvreba eleqtromamoZravebeli Zala, 

romelsac induqciis, an induqcirebuli emZ ewodeba. induqcirebuli emZ 

gamtarSi aRiZvreba im SemTxvevaSic, roca gamtari gaCerebulia da 

vamoZravebT magnits.  

gamtarSi induqcirebuli emZ-s aRZvris movlenas eleqtromagnituri 

induqcia ewodeba.  

 
       a)                 b)              g)               d)             e) 

nax.2.48. eleqtromagnituri induqciis movlenis Seswavla 
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Tu gamtars, romelSic AaRZrulia induqcirebuli emZ, SevaerTebT gare-

Se wredTan, maSin am emZ-is moqmedebiT wredSi gaivlis e.w. induqcirebuli 

deni. 

daimaxsovreT! induqcirebuli emZ da Sesabamisad, induqcirebuli 

deni SeiZleba miRebuli iqnes ara marto swor gamtarSi, aramed im 

gamtarSic, romelic daxveulia koWas saxiT. 

Tu mgrZnobiare galvanometrTan CavrTavT xviaTa didi ricxvis mqone 

koWas da koWaSi gadavaadgilebT mudmiv magnits (nax.2.48.b), davinaxavT, rom 

sanam magniti moZraobs, manam galvanometris isari gadaixreba. anu koWaSi 

aRiZvreba eleqtruli deni (nax.2.48.g). rogorc ki magnits gavaCerebT es 

denic  gaqreba (nax.2.48.d). magnitis ukumimarTulebiT moZraobisas deni koWa-

Si isev aRiZvreba, magram galvanometris isari sapirispiro mimarTulebiT 

gadaixreba (nax.2.48.e). 

am SemTxvevaSi induqcirebuli emZ-s sidide da Sesabamisad, deni koWaSi 

damokidebulia magnitis moZraobis siCqareze, anu ramdenad swrafad gada-

kveTs magnituri nakadi koWas xviebs, magnitur nakadis sididesa da koWas 

xviaTa ricxvze. igive Sedegebi miiReba, Tu mudmivi magnitis magier gamo-

yenebuli iqneba eleqtromagniti. 

induqcirebuli denis aRZvris movlena sapirispiroa zemoT ganxiluli 

deniani gamtaris magnituri velidan gamovardnis movlenisa. im SemTxvevaSi 

eleqtruli energia gardaiqmneboda meqanikur energiad, aq ki meqanikuri 

energia gardaiqmneba eleqtrul energiad. amitom es movlena udevs safu-

Zvlad eleqtruli energiis sxvadasxva tipis generatorebis moqmedebis 

princips. 

induqcirebuli emZ-is sidide da mimarTuleba. magnitur velSi gamtaris 

moZraobis dros gamtarSi aRZruli induqcirebuli emZ-is sidide pirdapir-

proporciulia velis magnituri induqciisa, 

magnituri nakadis mier gadakveTili gamtaris 

sigrZisa da gamtaris gadaadgilebis siCqarisa, 

rac maTematikurad ase Caiwereba: E Blv , sadac 

E – induqcire-buli emZ-ia, v; B – magnituri 

induqciaa, tl; l _ gamtaris sigrZe, m; v _ 

gamtaris moZraobis siCqare, m/wm. 

induqcirebuli emZ-is mimarTuleba (da Sesa-

bamisad, denis mimarTuleba gamtarSi) damokide-

bulia imaze, Tu ra mimarTulebiT moZraobs 

gamtari. nakadis mimarTulebis cvlilebisas, 

agreTve, icvleba induqcirebuli emZ-is mimarTu-

lebac. induqcirebuli emZ-s mimarTulebis gansazRvrisaTvis gamoiyeneba 

marjvena xelis wesi: 

 

nax.2.49. marjvena xelis wesi 
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daimaxsovreT! Tu marjvena xels daviWerT ise, rom velis magnituri 

Zalwirebi Sediodnen xelisgulSi, xolo gaSlili cera TiTi gviCveneb-

des gamtaris moZraobis mimarTulebas, maSin gaSlili oTxi TiTi gviCve-

nebs induqcirebuli emZ-isa da gamtarSi gamavali denis mimarTulebas 

(nax.2.49). 

lencis wesi. rogorc aRvniSneT. koWas SigniT magnituri velis yovel-

gvar cvlilebas Tan axlavs induqcirebuli emZ-is aRZvra. Tu koWa, romel-

Sic Seqmnilia induqcirebuli emZ, Caketilia gareSe wredTan, maSin koWas 

xviebSi gaivlis induqcirebuli deni, romelic qmnis magnitur vels, ris 

gamoc koWa gadaiqceva solenoidad. amasTanave, gareSe magnituri velis 

cvlileba iwvevs koWaSi induqcirebul dens, romelic Tavis mxriv koWas 

garSemo qmnis Tavis magnitur vels – denis vels. rusma mecnierma e. lencma 

daadgina koWaSi induqcirebuli denisa da Sesabamisad, induqcirebuli emZ-

is mimarTuleba da mogvca wesis saxiT: 

daimaxsovreT! koWaSi induqcirebul dens aqvs iseTi mimarTuleba, 

rom mis mier Seqmnili magnituri nakadiT ewinaaRmdegeba mis warmomSob 

mizezs – nakadis cvlilebas. 

ganvixiloT magaliTi. nax.2.50.a-ze mocemulia solenoidi, romelic mie-

rTebulia galvanometrTan. solenoidis erT bolos mivuaxlovoT mudmivi 

magniti Crdilo polusiT. solenoidSi aRiZvreba eleqtruli deni, romel-

sac gviCvenebs galvanometri. Tu solenoids SevxedavT magnitis mxridan 

induqcirebuli deni mimarTuli iqneba saaTis isris moZraobis sawinaaRmde-

go mimarTulebiT. solenoidTan magnitis miaxloebisas solenoidis gamWo-

li magnituri nakadi izrdeba. solenoidSi aRiZvreba induqciuri deni, ro-

melic Tavis mxriv qmnis magnitur nakads. es nakadi, burRis wesis Tanaxmad, 

mimarTulia magnitis magnituri nakadis zrdis sapirispirod _ solenoidi-

dan gareT. amitom is xels uSlis magnitis  magnituri nakadis zrdas. 

nax.2.50.b-ze mocemulia magnitis daSoreba solenoidisagan. solenoidi-

dan magnitis moSorebisas misi gamWoli magnituri nakadi mcirdeba. am dros 

solenoidSi aRiZvreba induqciuri deni, romelic Tavis mxriv qmnis 

magnitur nakads. es nakadi solenoidSi, burRis wesis Tanaxmad, mimarTulia 

magnitis magnituri nakadis Semcirebis sapirispirod _ solenoidis  SigniT 

da xels uSlis magnitis magnituri  nakadis Semcirebas.  

        
         a)                                           b) 

nax.2.50. lencis wesis ilustracia 
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lencis wesi samarTliania gamtarebSi induqcirebuli denis yvela Sem-

TxvevisaTvis, damoukideblad gamtaris formisa da im faqtisa, TuUra xer-

xiT xdeba gareSe magnituri velis cvlileba. 

grigaluri denebi. cvlad magnitur nakads SeuZlia daainduqciros emZ 

ara marto koWis xviebSi, aramed masiur liTonis gamtarebSic. ganWolavs 

ra masiuri gamtaris sisqes, magnituri nakadi daainduqcirebs masSi emZ-s, 

romelic warmoadgens induqcirebuli denebis warmoSobis mizezs. es e.w. 

grigaluri denebi vrceldeba masiur gamtarSi da mokleD SeirTvebian masSi. 

nax.2.51-ze moyvanilia masiur liTonis diskoSi grigaluri denebis war-

moSobis sqema. disko brunvis dros gadahkveTs eleqtromagnitis magnitur 

nakads. diskoSi aRZrul grigalur denebs aqvT wrexazis saxe. Tu gava-

CerebT diskos brunvas, grigaluri denebi dauyonebliv gaqrebian. grigalu-

ri denebi, rogorc yvela saxis deni, xasiaTdebian Tburi moqmedebiT, anu 

acxeleben sadenebs. masiur diskos aqvs mcire winaRoba da amis gamo 

grigalurma denebma SeiZleba miaRwion did sidideebs, Sedegad ki disko 

Zlier gaxurdeba. 

grigaluri denebisagan gaxu-

rebis Tavidan acilebisa da maTi 

sididis Semcirebis  mizniT  ele-

qtruli manqanebis nawilebi da 

transformatoris gularebi mzad-

deba ara masiuri liTonisagan, 

aramed erTmaneTisagan qaRaldis 

an saizolacio laqis feniT da-

faruli Txeli furclebisagan, 

ris gamoc gamtaris masaSi griga-

lur denebs gza ezRudebaT. 

magram praqtikaSi zogjer grigalur denebs iyeneben rogorc sasar-

geblo denebs. kerZod, isini gamoiyenebian induqciur gamaxurebel Rumeleb-

Si, eleqtroenergiis mricxvelebSi da eleqtrosazom xelsawyoebSi. 

TviTinduqciisa da urTierTinduqciis movlena. Cven ganvixileT, rom 

sididiT cvladi eleqtruli deni qmnis cvlad magnitur vels, romelic 

Tavis mxriv yovelTvis ainduqcirebs emZ-s. praqtikaSi magnituri veli 

yvelaze xSirad iqmneba sxvadasxva saxis solenoidebis, anu mravalxviiani 

deniani konturebis mier, magram konturSi denis cvlilebis dros SesaZle-

belia ori SemTxveva: 1. icvleba TviT sakuTari  konturis gamWoli magni-

turi nakadi; 2. icvleba mezobeli konturis gamWoli magnituri nakadi.  

sakuTar konturSi aRZrul emZ-s TviTinduqciis emZ ewodeba, xolo mov-

lenas – TviTinduqciis movlena. mezobel konturSi aRZrul emZ-s urTierT-

induqciis emZ ewodeba, xolo movlenas – urTierTinduqciis movlena. es 

movlena iZleva SesaZleblobas magnituri velis saSualebiT erTmaneTs 

 
nax.2.51. grigaluri denebi (naCvenebia Caketili 
punqtiriT) diskoSi. mTliani isari uCvenebs 

diskos brunvis mimarTulebas 
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daukavSirdes sxvadasxva eleqtruli wredi. aseT kavSirs induqciuri kav-

Siri ewodeba. 

cxadia, rom orive movlenis buneba erTi da igivea, xolo sxvadasxva 

dasaxeleba gamoyenebulia mxolod imitom, rom xazi gaesvas induqciis emZ-

is aRZvris adgils. 

TviTinduqciis movlena warmoadgens eleqtromagnituri induqciis ker-

Zo da metad saWiro SemTxvevas, roca TviT konturSi gamavali cvladi de-

nis mier Seqmnili cvladi magnituri nakadi iwvevs TviTinduqciis emZ-s 

aRZvras. TviTinduqciis emZ-is sidide damokidebulia denis cvlilebis siC-

qareze. rac ufro didia denis cvlilebis siCqare, miT ufro didia aRZ-

ruli TviTinduqciis emZ. am emZ-s sidide damokidebulia agreTve, sole-

noidis (koWas) xviaTa ricxvze, daxvevis simWidroveze da geometriul zo-

mebze. rac ufro didia koWas diametri, misi xviaTa ricxvi, daxvevis simWid-

rove, miT ufro didia aRZruli emZ. am emZ-is mimarTuleba ganisazRvreba 

lencis wesiT: TviTinduqciis emZ-s yovelTvis aqvs iseTi mimarTuleba, 

romliTac igi ewinaaRmdegeba misi gamomwvevi denis cvlilebas. sxvagvarad 

rom vTqvaT, denis Semcireba koWaSi iwvevs misi  mimarTulebis Tanxvedrili 

TviTinduqciis emZ-is aRZvras, rac xels uSlis denis Semcirebas da 

piriqiT, denis zrda koWaSi iwvevs misi mimarTulebis sawinaaRmdego 

TviTinduqciis emZ-is aRZvras, rac xels uSlis denis zrdas. 

ar unda dagvaviwydes, rom Tu koWaSi deni ar icvleba, maSin araviTari 

TviTinduqciis emZ ar aRiZvreba. TviTinduqciis movlena gansakuTrebiT 

mkveTrad vlindeba rkinis gularian koWaSi, radgan rkina mniSvnelovnad 

zrdis magnitur nakads. 

konstruqciulad gansxvavebul koWebs gaaCniaT unari denis erTi da 

igive cvlilebisas daainduqciron sxvadasxva sididis TviTinduqciis emZ-

ebi. rom ganasxvavon koWebi erTmaneTisgan maTi TviTinduqciis emZ-ebis 

dainduqcirebis unaris mixedviT, Semotanilia koWas induqciurobis, anu 

TviTinduqciis koeficientis cneba. 

daimaxsovreT! koWas TviTinduqciuroba aris sidide, romelic axasia-

Tebs KkoWas Tvisebas daainduqciros masSi TviTinduqciis emZ. 

mocemuli koWasaTvis induqciuroba mudmivi sididea da damokidebuli 

ar aris masSi gamaval denze da misi cvlilebis 

siCqareze. igi aRiniSneba L (el) asoTi, xolo 

grafikulad gamosaxulia nax.2.52.-ze.   

konturis induqciuroba damokidebulia kontu-

ris geometrul zomebze, xviaTa ricxvze da 

gularas ganivkveTis farTobze da ganisazRvreba formuliT: 2

0 /L W s l , 

sadac μ – fardobiTi magnituri SeRwevadoba, hn/m; μ0 – haeris magnituri 

SeRwevadoba ( 124 10  hn/m); W- xviaTa ricxvia; S – gularas ganivkveTis far-

Tobi, m2; l – gularas saSualo sigrZe, m. 

 

nax.2.52. induqciurobis 
grafikuli gamosaxuleba 
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magnitur vels gaaCnia energia. koWas, romelSic gadis eleqtruli de-

ni, gaaCnia magnituri energiis maragi. magaliTad, Tu mudmivi denis wredSi 

didi induqciurobis mqone koWasTan paralelurad CavrTavT eleqtrul 

naTuras (nax.2.53.a), maSin K Cam-

rTvelis gaTiSvis dros SeiniS-

neba naTuris xanmokle sikaSkaSe. 

(nax.2.53.b). Ddeni wredSi aRiZvreba 

TviTinduqciis emZ-is moqmedebiT. 

am SemTxvevaSi eleqtrul wredSi 

energiis wyaros warmoadgens 

koWas magnituri veli.       

imisaTvis, rom gamoviwvioT 

emZ EerT koWaSi meore KkoWaSi 

denis cvlilebis xarjze, aucilebeli ar aris erTi koWa CavdgaT meoreSi, 

aramed sakmarisia isini ganvalagoT erTmaneTis gverdiT (nax.2.54.a). am Sem-

TxvevaSi, pirvel  koWaSi gamavali 1i  denis cvlilebiT gamowveuli nakadi 

12  gaWolavs meore koWas xviebs da aRZravs masSi urTierTinduqciis emZ-s. 

am emZ-s sidide pirvel rigSi, damokidebulia pirvel koWaSi gamavali denis 

cvlilebis siCqareze. am emZ-is moqmedebis Sedegad meore koWaSi gaivlis 2i  

deni , romelic Tavis mxriv Seqmnis 21  nakads da es nakadi gamWolavs 

pirveli koWas xviebs da daainduqcirebs agreTve masSi emZ-s. 

daimaxsovreT! rac metia denis cvlilebis siCqare, miT metia aR-

Zruli urTierTinduqciis emZ. 

 garda amisa, am emZ-s sidide damokidebulia orive koWas induqciuro-

baze, maT urTierTganlagebaze da garemos magnitur SeRwevadobaze. 

               
                      a)                              b) 

nax.2.54. urTierTinduqciis movlena(a) da koWebs Soris urTierTinduqciuri 

kavSiris sqematuri aRniSvna (b) 

 

imisaTvis, rom erTmaneTisagan ganvasxvavoT koWaTa sxvadasxva wyvilebi 

emZ-ebis urTierTinduqcirebis unaris mixedviT Semotanilia urTierTinduq-

ciurobis anu urTierTinduqciis koeficientis cneba. igi aRiniSneba M (em) 

 
   Aa)                           b) 

nax.2.53. CamrTvelis gaTiSvisas deni wredSi 
aRiZvreba TviTinduqciis emZ-is moqmedebiT 
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asoTi. es koeficientic damokidebulia konturis geometrul zomebze, 

orive koWas xviaTa ricxvze, gularas ganivkveTis farTobze da ganisa-

zRvreba formuliT: 0 1 2 /M WW S l , sadac W1 da W2 pirveli da meore koWas 

xviaTa ricxvebia; danarCeni sidideebi igivea, rac L-is SemTxvevaSi. 

koWebs Soris urTierTinduqciuri kavSiris sqematuri aRniSvna mocemu-

lia nax.2.54.b-ze. 

TviTinduqciisa da urTierTinduqciis koeficientebis erTeulia henri 

(hn). praqtikaSi gamoiyeneba ufro mcire erTeulebi: milihenri (mhn) = 10-3 hn; 

mikrohenri (mkhn) = 10-6 hn. 

urTierTinduqciis movlenaze aris damyarebuli iseTi mniSvnelovani 

eleqtroteqnikuri mowyobilobis muSaobis principi, rogoricaa transfor-

matori. 

 

sakontrolo kiTxvebi: 

1.   ras ewodeba eleqtromagnituri induqcia? 

2. raSi mdgomareobs marjvena xelis wesi? 

3.   raSi mdgomareobs lencis wesi? 

4. ras warmoadgenen grigaluri denebi da riT xasiaTdebian? 

5. ganmarteT TviTinduqciisa da urTierTinduqciis movlenebi. 

6. daasaxeleT urTierTinduqciis koeficientis erTeuli. 

 

2.16. cvladi denis ZiriTadi movlenebi da kanonebi 

 

wina TavebSi Cven ganvixileT mudmivi denis wredebSi mimdinare mov-

lenebi da kanonebi. magram praqtikaSi xSirad saqme gvaqvs  droSi rogorc 

sididiT, aseve mimarTulebiT cvlad denebTan. aseTma denebma miiRes sa-

xelwodeba cvladi deni. 

daimaxsovreT! cvladi denis kanonebis codnas aqvs Zalian didi praq-

tikuli mniSvneloba, radgan TiTqmis mTeli energia, romelic gamomuSave-

bulia Tanamedrove pirobebSi, iwarmoeba cvladi denis energiis saxiT. 

cvladi denis praqtikaSi farTod gamoyeneba ganapiroba iman, rom mis 

misaRebad gamoyenebuli generatorebis konstruqcia ufro martivia, vidre 

mudmivi denisa. garda amisa cvladi denis Zabva transformatoriT sakmaod 

martivad gardaiqmneba  maRalidan dabal Zabvad da piriqiT. 

cvladi emZ-is miReba dafuZnebulia eleqtromagnituri induqciis mov-

lenis gamoyenebaze. magnitur velSi gamtaris iZulebiTi gadaadgilebisas, 

gamtarSi aRiZvreba e.m.Z. 

nax.2.55-ze gamosaxulia cvladi denis generatoris modeli. misi Ziri-

Tadi nawilebia: uZravi mudmivi magniti; sworkuTxa CarCo, romelsac gaaCnia 

unari Tavisuflad ibrunos magnitis polusebs Soris sivrceSi; ori den-

gamtari spilenZis rgoli da sakontaqto jagrisebi. oTxkuTxa CarCos bo-
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loebi, romelic Cveulebriv Sesrulebulia spilenZis mavTulisagan, mir-

Cilulia rgolebTan. rgolebi mtkiced damagrebulia RerZze da amitom 

brunaven CarCosTan erTad. TiToeuli rgolTan damagrebulia uZravi 

sakontaqto jagrisi, romelic rgolis brunvisas srialebs mis zedapirze. 

davuSvaT modulis polusebs Soris arsebobs erTgvarovani magnituri 

veli, romlis Zalwirebi mimarTulia zemodan qvemoT modelis jagrisebTan. 

CavrToT galvanometri da movi-

yvanoT CarCo brunviT moZraobaSi. 

maSinve SevamCnevT, rom brunvis da-

wyebasTan erTad galvanometris isa-

ri daiwyebs gadaxras nulovani 

mdgomareobidan, amasTanave CarCos 

brunvis dros aRZruli emZ ar aris 

mudmivi, rogorc mimarTulebiT ise 

sididiT. 

galvanometris isari gadaixre-

ba xan marcxniv, xan marjvniv da am dros gaivlis nulovan mdgomareobas, 

anu gansazRvris Tanaxmad warmoadgens cvlads. 

avxsnaT es procesi dawvrilebiT. brunvis dawyebidan CarCos 1 da 2 mxa-

reebi moZraoben ra magnitur velSi, gadahkveTen mudmivi magnitis magnitur 

nakads. amave dros, maTSi xdeba emZ-ebis dainduqcireba romelTa mimarTu-

lebac ganisazRvreba marjvena xelis wesiT, rac SemdegSi mdgomareobs: 

TuUmarjvena xels daviWerT ise, rom magnituri Zalxazebi Sediodnen xe-

lisgulSi (Zalxazebis mimarTuleba miRebulia Crdilo polusidan samxre-

Tisaken), xolo gaSlili cera TiTi gviCvenebdes brunvis mimarTulebas, 

maSin gaSlili oTxi TiTi gviCvenebs induqcirebuli emZ-is mimarTulebas. 

amitom  drois nebismier momentSi 1 mxaris emZ 2 mxaris emZ-s sawinaaRmdego 

mimarTulebisaa, magram 1 da 2 mxareebi erTmaneTisagan izolirebuli ar 

arian, isini CarTulia mimdevrobiT, amitom modelebis momWerebze moqmedebs 

mTliani CarCos mier induqcirebuli  saerTo emZ. es movlena samarTliania 

drois nebismieri momentisaTvis. CarCos ra mdgomareobac ar unda aviRoT 

mis mxareebSi yovelTvis induqcirebuli emZ-ebi mimarTulebiT erTmaneTis 

sapirispiroa da yovelTvis jamdeba, amitom yoveli naxevari brunvis 

gakeTebisas CarCos saerTo emZ-is mimarTuleba icvleba sapirispirod, 

radganac TiToeuli mxare 1 da 2 icvlis Tavis gadaadgilebis mimarTu-

lebas magnitur velSi. 

nax.2.56-ze naCvenebia CarCos ramdenime mdgomareoba, romelTagan nebis-

mieri SeuZlia daikavos erTi sruli brunvis dros. CarCos mdgomareobis 

qveS naCvenebia cvladi emZ-is grafiki, sadac horizontalur RerZze gada-

debulia dro, romlis ganmavlobaSic CarCo asrulebs erT srul brunvas, 

xolo vertikalurad gadidebulia CarCos brunvisas induqciurebuli e.m.Z. 

 

nax.2.55. cvladi denis generatoris modeli 
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sawyisad miRebulia CarCos horizontaluri mdgomareoba, drois dasa-

wyisSi (roca t=0) magnituri nakadi CarCoTi ar gadaikveTeba; Sedegad e.m.Z 

nulis tolia (wertili 1 grafikze). CarCos Semdgomi brunvisas magnituri 

nakadis gadakveTis siCqare mudmivad izrdeba da aRwevs maqsimums, im dros, 

roca CarCo ikavebs vertikalur mdgomareobas (wertili 2). udides mni-

Svnelobas aRwevs induqcirebuli emZ. CarCos brunvis Semdgomi gagrZeleba 

ar iwvevs induqciuri emZ-is mimarTulebis Secvlas, oRond mcirdeba am emZ-

is sidide, radgan magnituri nakadis gadakveTis siCqare axla ukve icvleba 

udidesidan umciresisken. roca CarCo daikavebs horizontalur mdgomareo-

bas da misi sibrtye gaxdeba magnituri Zalxazebis perpendikularuli, maSin 

magnituri Zalxazebis  gadakveTa Sewydeba da am dros emZ nulis toli 

gaxdeba (wertili 3). 

 

nax.2.56. cvladi emZ-is aRZvra. CarCos moZraoba magnitur velSi da cvladi  

emZ-is grafikuli gamosaxuleba 

 

amgvarad CarCos naxevarbrunvis Sesrulebis dros CarCos induqcire-

buli emZ-s mdored izrdeba nulidan Tavis maqsimumalur mniSvnelobamde, 

xolo Semdeg kvlav mcirdeba nulamde. 

CarCos Semdgomi brunvisas momdevno naxevar brunis dros naCvenebi 

procesi mTlianad meordeba, oRond am dros induqcirebuli e.m.Z icvlis 

mxolod mimarTulebas da misi cvlileba grafikze asaxulia horizonta-

luri RerZebis qvemoT. CarCos 4 mdgomareobas Seesabameba wertili 4, xolo 

5 mdgomareobas  wertili 5. 

Tu CarCos brunvas gavagrZelebT, maSin procesi mTlianad meordeba da 

cikli ganmeordeba manam, sanam ar Sewydeba CarCos brunva. CarCos brunvis 

dros generatoris modelis boloebi SeerTebulia gare wredTan, amitomac 

am wredSi gadis deni, romlis cvlileba mTlianad analogiuria  induqci-

rebuli emZ-is cvlilebisa. miRebuli mrudi warmoadgens trigonometriuli 

funqciis sinusis cvlilebis grafiks. amitom emZ-s da dens ewodeba 

sinusoiduri deni. 
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sinusoiduri deni ar amowuravs teqnikaSi gamoyenebuli cvladi denis 

mravalsaxeobas. xSirad cvlad denze saubrisas amateben sityvas perio-

duli. 

perioduli ewodeba cvlad dens, romelic drois tol SualedebSi ime-

orebs Tavisi cvlilebis srul cikls. zemoT ganxiluli sinusoiduri deni 

cvladi perioduli denis kerZo SemTxvevaa. 

 

sakontrolo  kiTxvebi: 

1.   ra movlenazea damyarebuli cvladi denis miReba? 

2. CamoTvaleT cvladi denis generatoris modelis ZiriTadi nawilebi.  

3.   rogor dens ewodeba perioduli?  

 

2.17. cvladi denis parametrebi 

 

nax.2.57-ze gamosaxulia sinusoiduri denis mrudi. cvladi denis ZiriTa-

di parametrebis gansazRvrisaTvis visargebloT am mrudiT. dros, romlis 

ganmavlobaSic cvladi sidide (emZ, deni, Zabva) gaivlis Tavis cvlilebis 

mTel cikls, periodi ewodeba. igi aRiniSneba T asoTi da misi erTeulia 

wami. 

erTi periodis ganmavlobaSi cvladi denis 

sidide ganicdis mudmiv cvlilebas. 

drois TiToeul moments Seesabameba am 

cvladi sididis mxolod erTi gansazRvruli 

mniSvneloba. 

cvladi sididis (emZ, Zabva, deni) mniSvne-

lobas drois nebismier momentSi myisa mniSvne-

loba ewodeba. emZ-s, denis da Zabvis myisa mni-

Svneloba aRiniSneba Sesabamisad  e, u, i asoebiT. 

zemoT aRniSnuli iyo, rom cvlilebis erT srul ciklis, anu periodis 

ganmavlobaSi, cvladi deni orjer aRwevs Tavis maqsimalur mniSvnelobas. 

periodulad cvladi sididis (emZ, Zabva, deni) udides myisa mniSv-

nelobas amplituduri mniSvneloba anu amplituda ewodeba. emZ-s Zabvis da 

denis amplituduri mniSvneloba aRiniSneba Sesabamisad , ,m m mE U I  asoebiT. 

cvladi denis daxasiaTebisas zemoT CamoTvlili parametrebi ZiriTadi 

ganmsazRvrelebia. amasTanave, praqtikaSi xSirad gvxvdeba damxmare paramet-

rebi, magaliTad, radioteqnikaSi, sadac cvladi denis cvlilebis periodi 

Zalian mcirea _ wamis memilionedi da memiliardedi, farTod gamoiyeneba 

termini `sixSire~. 

sixSire aris sidide, romelic gamosaxavs erT wamSi periodebis raode-

nobas. igi aRiniSneba laTinuri aso f (efF)-iT. periodi da sixSire urTi-

erTSebrunebuli sidideebia, anu  1/ ; 1/f T T f  . 

 
nax.2.57. cvladi denis droze 

damokidebulebis grafiki 
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amgvarad, viciT, ra cvladi denis periodi, yovelTvis SegviZlia ganv-

sazRvroT misi sixSire da piriqiT, Tu cnobilia sixSire, maSin advilad 

ganisazRvreba misi periodi. 

cvladi denis sixSiris erTeulia herci (hc). cvladi denis sixSire 

erTi hercia, Tu misi cvlilebis periodi 1 wamia. 

cnobilia, rom samrewvelo danadgarebis denis periodi 0.02 wamia. 

maSasadame, am denis sixSire iqneba:  1/ 1/0,02 50f T    hc. 

daimaxsovreT! Cvenc qveyanaSi standartiT samrewvelo cvladi denis 

sixSired dadgenilia 50 hc. amitom qveynis yvela eleqtrosadgurebi mkac-

rad icaven sixSiris am sidides. 

cvladi denis teqnikaSi, gansakuTrebiT eleqtrokavSirgabmulobasa da 

radiolokaciaSi, saqme gvaqvs Zalian didi sixSiris (aTasobiT, milionobiT 

da ufro meti herci) denebTan. amitom aseT SemTxvevaSi sixSiris gasazomad 

gamoiyeneba didi erTeulebi: kiloherci (khc) = 103 hc; megaherci (mhc) = 106 

hc da gigaherci (ghc) = 109 hc. 

cvladi denis wredebSi sxvadasxva gaangariSebis dros farTod 

gamoiyeneba kuTxuri sixSiris cneba. igi aRiniSneba berZnuli aso ω (omega)-

Ti. kuTxuri sixSire warmoadgens magnitur velSi mbrunavi CarCos brunvis 

kuTxur siCqares, misi erTeulia radiani/wm. 

Tu cnobilia CarCos brunvis kuTxuri siCqare (anu kuTxuri sixSire), 

maSin drois nebismier momentSi SeiZleba ganvsazRvroT CarCoSi induqcire-

buli emZ-is myisa mniSvneloba. kuTxuri siCqaris droze namravli ( )t  yo-

velTvis iZleva im kuTxis mniSvnelobas (radianebSi), ra kuTxiTac CarCo 

Semobrundeba brunvis dawyebisTanave, anu afiqsirebs CarCos im mdgomareo-

bas, romelsac is ikavebs drois mocemul momentSi, magnitur velSi brun-

visas. TiToeul aseT mdgomareobas Seesabameba induqcirebuli emZ-is gan-

sazRvruli mniSvneloba. amaSi advilad davrwmundebiT, Tu davakvirdebiT 

nax.2.58-s.  

 

nax.2.58. induqcirebuli emZ-s sididis damokidebuleba CarCos mobrunebis kuTxeze 

 

amasTanave, Tu CvenTvis cnobilia saintereso periodulad cvladi sididis 

amplituduri mniSvneloba, maSin araa saWiro vawarmooT naxazis ageba, 
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radgan sinusoiduri emZ-is, Zabvisa da denis myisa, aseve amplituduri mniSv-

nelobebi erTmaneTTan dakavSirebulia kuTxuri sixSiriT Semdegnairad:  

sinme E t ;   sinmu U t ;   sinmi I t . 

ase magaliTad, 900-iani kuTxisaTvis, roca sinusis mniSvneloba erTis 

tolia, 1m me E E   , e.i. drois am momentSi myisa mniSvnelobas aqvs maqsi-

maluri sidide. trigonometriidan cnobilia, rom sinusis maqsimaluri 

mniSvneloba ar SeiZleba iyos erTze meti, amitom e-s sxva mniSvnelobebi ar 

gadaaWarbeben Em-s. 

radganac sinuss SeuZlia miiRos rogorc dadebiTi, aseve uaryofiTi 

mniSvnelobebi, amitom moyvanil formulebSi Tanamamravli sin t ; erT-

droulad mxedvelobaSi iRebs cvladi sididis (e,u,i) niSans. nax.2.58-ze 

magaliTad, kuTxeebi 1t  da 2t  Seesabamebian e emZ-is dadebiT mniSvnelobebs 

t1 da t2 drois momentSi, xolo kuTxe 3t  Seesabameba uaryofiT mniSvnelobas 

drois t3 momentSi. 

daimaxsovreT! cvladi denis kuTxuri sixSire, periodi da sixSire 

erTmaneTTan dakavSirebulia Semdegi damokidebulebiT: 2 2 /f T    . 

cneba cvladi denis fazisa da fazaTa Zvris Sesaxeb. davuSvaT gvaqvs 

cvladi denis generatori, romlis magnitur velSi brunavs ara erTi xvia, 

aramed ori erTnairi xvia. amasTanave es xviebi erTmaneTis mimarT daZrulia 

raRac φ kuTxiT (nax.2.59.a). Tu orive myarad aris damagrebuli sakuTar 

RerZze, maSin brunvisas maTSi aRiZvrebian erTnairi amplitudisa da 

sixSiris emZ-ebi. cxadia, rom brunva xdeba erTsa da imave magnitur velSi 

da erTnairi siCqariT. amasTanave, imasTan dakavSirebiT, rom xviebi 

erTmaneTis mimarT daZrulia, maTSi emZ-is nulovani da maqsimaluri 

mniSvnelobebi miiRweva sxvadasxva dros. mizezi amisa aris is, rom drois 

TiToeul konkretul momentSi xviebs sivrceSi dakavebuli aqvT sxvadasxva 

mdgomareoba. 

           
                    a)                                     b) 

nax.2.59. fazaTa Zvra cvlad sidideebs Soris: a _ cvladi denis generatoris CarCoebis 

mdgomareoba; b _ ori induqcirebuli emZ-is grafiki 
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marTlac, Tu gansazRvruli t droSi CarCo 1 Semobrunda ωt kuTxiT, 

maSin cxadia, rom CarCo 2 daiWers ( )t   mdgomareobas. 

nax.2.59.b-ze erT grafikze gamosaxulia TiToeul CarCoSi dainduqci-

rebuli emZ-ebi. grafikis agebis dros drois aTvlis dasawyisad 

( 0)t  aRebulia momenti, roca xvia 2 gaivlis A wertils (nax.2.59.a) hori-

zontalur RerZze gadazomilia ara dro, aramed kuTxe ωt anu agebulia 

induqcirebuli emZ-is sididis CarCos mobrunebis kuTxeze damokidebuleba. 

rogorc nax.2.59.b-dan Cans mrudebi arafriT ar gansxvavdebian zemoT 

ganxilulisgan. 

nax.2.59-dan gamomdinareobs, rom orive cvladi emZ icvleba erTnairi 

kanoniT da erTnairi periodiT. magram araerTdroulad aRweven Tavis maqsi-

malur mniSvnelobas. aseT cvlad sidideebze amboben, rom isini daZrulia 

faziT. 

fazas Cveulebriv, uwodeben cvladi sididis cvlilebis stadias, fa-

zur kuTxes uwodeben im kuTxes, romelic axasiaTebs cvladi denis myisa 

mniSvnelobis sidides. 

ganxilul SemTxvevaSi Zvris kuTxe ori e.m.Z-is mrudebs Soris φ 

tolia. Tu am grafikis horizontalur RerZze aviRebT or nebismier me-

zobel wertils, romlebSic orive cvladi sidide gaivlis erTnair fazebs 

da gavzomavT maT Soris daSorebas, maSin am daSorebis ricxviTi mni-

Svneloba migviTiTebs φ kuTxis mniSvnelobas radianebSi. maSasadame, Zvris 

kuTxe agebuli grafikebisaTvis mudmivia da SeiZleba napovni iqnes, rogorc 

ori uaxlesi kuTxis mimdinare mniSvnelobebis sxvaoba, romlebSic cvladi 

sidideebis fazebi erTnairia: 

2 1t t     

faziT daZrul sidideebSi ganasxvaveben faziT gaswrebul da faziT 

CamorCenil sidideebs. 

daimaxsovreT! ori sidididan faziT gaswrebuli ewodeba im sidides, 

romelic adre gaivlis Tavis fazebs 1800-iani kuTxis farglebSi. am dros 

meore sidide iqneba faziT CamorCenili. 

nax.2.59-ze kuTxiT φ gaswrebulia meore CarCoSi induqcirebuli e.m.Z. 

pirveli CarCos emZ CamorCeba φ kuTxiT meore CarCos emZ-s.  

Tu fazaTa Zvris kuTxe or cvlad sidides Soris 1800-ia, maSin amboben, 

rom es sidideebi imyofebian sawinaaRmdego fazaSi (nax.2.60.a). 

eleqtroteqnikasTan dakavSirebuli personali yovelTvis xvdeba eleq-

trulad cvlad sidideebs, rogorc faziT Tanxvedrils, aseve faziT daZ-

ruls. faziT Tanxvedrili ewodeba or cvlad sidides, Tu isini icvlebian 

erTnairi kanoniT da erTdroulad aRweven TavianT maqsimalur, minimalur 

da nulovan mniSvnelobebs (nax.2.60.b). realur eleqtrul wredebSi densa da 

Zabvas Soris yovelTvis arsebobs fazaTa Zvra, amitom SemTxveva romelic 



89 
 

gamosaxulia nax.2.60.b-ze SeiZleba ganvixiloT, rogorc kerZo SemTxveva, 

romelSic Zvris kuTxe 0  . 

        
                a)                                     b) 

nax.2.60. sawinaaRmdego fazaSi myofi (a) da faziT Tanxvedrili (b) cvladi sidideebi 

 

sakontrolo kiTxvebi: 

1.  CamoTvaleT cvladi denis parametrebi. 

2.  ras ewodeba periodi, sixSire da amplituda? 

3.  rogor aris erTmaneTTan dakavSirebuli kuTxuri sixSire, sixSire 

da periodi? 

4.  rodis ewodeba or cvlad sidides faziT Tanxvedrili? 

5.  ras ewodeba faza? 

             

2.18. cvladi denis moqmedi mniSvneloba 

 

cvladi deni mudmivad icvlis Tavis sididesa da mimarTulebas, drois 

yovel momdevno momentSi iRebs axal-axal mniSvnelobebs, magram praqtikaSi 

saWiroa gaizomos cvladi deni, gaizomos energiis wyarodan gare wredSi 

gadacemuli energia da sxva. rogor gavzomoT uwyvetad cvladi sidide? 

cnobilia, rom denis Tburi moqmedeba gamtarSi gavlis dros damokide-

buli ar aris mimarTulebaze. 

denis cvlilebis xasiaTis miuxedavad misi gavla gamtarSi drois dine-

basTan erTad iwvevs siTbos gamoyofas. gamoyofili siTbo iqneba im ener-

giis eqvivalenti, romelsac xarjavs deni wredSi gavlis dros misi wina-

Robis daZlevaze. 

zemoT aRniSnulis mxedvelobaSi miRebiT eleqtroteqnikaSi SemoRebu-

lia cvladi denis moqmedi mniSvnelobis cneba. 

cvladi denis moqmedi mniSvneloba ewodeba mudmivi denis im mniS-

vnelobas, romelic winaRobaSi gavlisas drois tol SualedebSi gamohyofs 

imave raodenobis siTbos, rasac cvladi deni. 

daimaxsovreT! gaangariSebulia, rom cvladi da mudmivi deni iZleva 

siTbos erTi da igive raodenobas, Tu cvladi denis amplituda aRemateba 

mudmivi denis sidides 2 -jer aRemateba, maSasadame, cvladi denis 

moqmedi mniSvneloba toli iqneba: / 2 /1,41 0,707m m mI I I I   . 
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Sesabamisad,  0,707 mE E ; 0,707 mU U . moqmed mniSvnelobebs zogjer efeq-

tur mniSvnelobebs uwodeben. 

 

2.19. eleqtruli wredis pasiuri elementebi cvladi denis wredSi 

 

aqtiuri winaRoba cvladi denis wredSi. mudmivi denis wredebisagan 

gansxvavebiT, cvlileba denis wredebSi erTi da imave gamtaris winaRoba _ 

sixSireze damokidebulebis gamo, SeiZleba iyos sxvadasxva. rac ufro metia 

eleqtrul wredSi cvladi denis sixSire, miT ufro did winaaRmdegobebs 

uwevs gamtari eleqtrul dens. amasTanave, es winaRoba iqneba yovelTvis im 

winaRobiT ufro meti, rasac es gamtari uwevs mudmiv dens. imisaTvis rom 

vicodeT, romel winaRobazea saubari SeTanxmdnen: rom winaRobas, romel-

sac gamtari uwevs cvlad dens ewodos aqtiuri, xolo winaRobas, romelsac 

gamtari uwevs mudmiv dens _ omuri. 

cvladi denis wredebSi winaRobis gazrda gapirobebulia imiT, rom 

cvladi deni gamtaris ganivkveTSi nawildeba araTanabrad. denis simkvrive 

yvelaze metia gamtaris zedapirze, xolo centrisaken minimumamde mcirdeba. 

iqmneba STabeWdileba, rom TiTqos deni gamoZevdeba zedapirisaken. am 

movlenam miiRo zedapiruli efeqtis saxelwodeba. 

zedapiruli efeqtis movlenas mivyavarT iqamde, rom denis gavlis 

dros mTlianad ar aris gamoyenebuli gamtaris ganivkveTi. formulidan 

/R l S  gamomdinareobs, rom rac ufro Zlierad vlindeba zedapiruli 

efeqti, miT ufro naklebad gamoiyeneba S ganivkveTi da miT ufro met 

winaaRmdegobebs uwevs cvlad dens gamtari. 100 hc sixSiremde zedapiruli 

efeqti TiTqmis ar vlindeba. 

cvladi denis wredebSi aqturi winaRobis garda gvxvdeba winaRobis 

kidev erTi saxeoba _ reaqtiuli. rogorc aRvniSneT, cvladi denis aqtiuri 

winaRoba dakavSirebulia eleqtruli energiis Tbur energiaSi gardaqm-

nasTan da Tavisi moqmedebiT identuria omuri winaRobisa, reaqtiul wina-

Robas gaaCnia aqtiuri winaRobisagan sruliad gansxvavebuli buneba. reaq-

tiuli winaRobis buneba mdgomareobs imaSi, rom igi emsaxureba eleqtruli 

(tevadobis reaqtiuli winaRoba) da magnituri (induqciurobis reaqtiuli 

winaRoba) velebis Seqmnas. am winaRobebis buneba ganxiluli iqneba qvemoT. 

praqtikulad, ar arsebobs cvladi denis wredebi, romlebSic ar iyos 

rogorc aqtiuri, ise reaqtiuli winaRobebi. roca saubaria, rom wreds aqvs 

sufTa aqtiuri winaRoba, maSin mxedvelobaSi aqvT mxolod am winaRobis 

sxva winaRobebze gadaWarbebis faqti. 

Tavis TvisebebiT mxolod aqtiuri winaRobis mqone wredebs uaxlov-

deba cvladi denis iseTi wredebi, romlebic Seicaven varvara naTurebs, 

gamaxurebel xelsawyoebs, reostatebsa  da sxva. 
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daimaxsovreT! aqtiuri winaRobis mqone cvladi denis wredebSi 

(nax.2.61.a) winaRobaze moqmedi Zabva yovelTvis faziT emTxveva dens 

(nax.2.61.b). 

 

           
          a)                                   b) 

nax.2.61. aqtiuri winaRobis Semcveli wredis sqema (a) da denisa da Zabvis grafiki (b) 

 

am saxis wredebisaTvis mTlianad marTebulia omis kanoni: /I U R ; 

sadac I _ wredSi cvladi denis moqmedi mniSvneloba, a: U _ Zabvis moqmedi 

mniSvneloba, v; R _ cvladi denis aqtiuri winaRoba, omi. aqtiuri winaRobis 

msgavsad, reaqtiuli winaRobis erTeulia omi. 

cvladi denis wredi induqciuri winaRobiT. mxolod induqciuri wina-

Robis Semcveli cvladi denis wredad SeiZleba miaxloebiT CavTvaloT ise-

Ti wredi, romelic Seicavs sakmaod didi raodenobisa da didi diametris 

xviebis mqone spilenZis mavTulisagan damzadebul induqciur koWas. aseT 

SemTxvevaSi wredis aqtiuri winaRoba Tavisi simciris gamo mxedvelobaSi 

SeiZleba ar miviRoT. e.i. CavTvaloT rom am wredis omuri winaRoba 

praqtikulad nulis tolia (nax.2.62.a). 

                   
                 a)                                  b) 

nax.2.62. induqciuri winaRobis Semcveli wredis sqema (a) da denisa da Zabvis grafiki (b) 

 

Tu aseT wreds CavrTavT mudmivi denis wyarosTan, moxdeba mokled 

SerTva. amave wredis cvladi denis  wyarosTan CarTvis SemTxvevaSi mokled 

SerTva ar xdeba. aseTi wredi winaaRmdegobebs uwevs cvlad eleqtrul 

dens. am winaRobis aRZvris pirveli mizezia TviT cvladi deni, radgan misi 

uwyveti cvlileba mudmivad iwvevs koWaSi TviTinduqciis emZ-s aRZvras. 

cnobilia, rom denis nebismier cvlilebisas wredSi aRiZvreba TviT-

induqciis emZ, romelic lencis wesis Tanaxmad yovelTvis mimarTulia misi 
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gamomwvevi mizezebis sawinaaRmdegod. aRZruli emZ-s sidide pirdapirpro-

porciulia wredis induqciurobisa da masSi denis cvlilebis siCqarisa. am 

emZ-is moqmedebiT ganpirobebulia induqciurobis koWas Semcveli wredis 

winaRoba cvladi denis mimarT. 

TviTinduqciis emZ-is winaaRmdegobas denis cvlilebis mimarT axasia-

Tebs sidide, romelsac induqciuri winaRoba ewodeba. igi aRiniSneba XL –iT 

da gamoisaxeba formuliT LX L ; sadac XL –wredis induqciuri winaRobaa, 

omi; ω _ kuTxuri sixSire, rad/wm; L _ wredis induqciuroba, hn. 

viciT, rom 2 f  , amitom sxvanairad induqciuri winaRoba ase Cai-

wereba 2LX f L  , e.i. induqciuri winaRoba pirdapirproporciulia wredis 

induqciurobisa da wredSi gamavali denis sixSirisa. 

induqciuri winaRoba reaqtiuli winaRobaa, misi erTeulia omi. 

Tu wredi Seicavs mxolod induqciur winaRobas, maSin aseTi wredi-

saTvis omis kanoni Semdegnairad Camoyalibdeba: denis Zala pirdapirpro-

porciulia Zabvisa da ukuproporciulia wredis induqciuri winaRobisa, 

rac maTematikurad ase Caiwereba: 

/ LI U X ; sadac I da U denisa da Zabvis moqmedi mniSvnelobebia. 

nax.2.62.b-dan Cans, rom wredze modebuli Zabva da gamavali deni faziT 

erTmaneTs ar emTxveva. es ganpirobebulia imiT, rom deni mudmivad ganicdis 

Tavisi cvlilebis mimarT TviTinduqciis emZ-is winaaRmdegobas. amis 

Sedegad deni, rodesac  kvaldakval ver mihyveba Zabvis yvela cvlilebas, 

imeorebs mas dagvianebiT. 

daimaxsovreT! Zabvis cvlilebis mimarT denis dagvianebiT cvlilebas 

gansazRvravs fazis Zvra, romelic arsebobs induqciuri winaRobis mqone 

cvladi denis wredSi. es Zvra Seadgens periodis meoTxeds anu deni 

Zabvas 900-iT CamorCeba. 

induqciurobis Semcvel wredSi, romlis aqtiuri winaRoba nulis to-

lia, datvirTvisas energiis STanTqma ar xdeba, xorcieldeba mxolod ener-

giis rxeva wyarosa da koWas Soris. aseT wredebze amboben, rom is ar aris 

aqtiuri cvladi denis mimarT. aqedan gamomdinare am wredis induqciuri 

winaRoba miekuTvneba reaqtiul (araaqtiur) winaRobebs. 

cvladi denis wredi tevaduri winaRobiT. gavarCioT fizikuri pro-

cesebi cvladi denis eleqtrul wredSi, romelic Seicavs mxolod teva-

dobas (nax.2.63.a.). erTi SexedviT mogeCveneba, rom aseT wredebSi denis gavla 

saerTod SeuZlebelia, radgan kondensatoris firfitebs Soris Sualedi 

Sevsebulia dieleqtrikiT, maSasadame, wredi gawyvetilia, romlis gada-

laxvac eleqtronebs ar SeuZliaT. 

zemoT ganxiluli iyo procesebi, roca kondensatori CarTuli iyo 

mudmivi denis wyarosTan, axla CavrToT kondesatori cvladi emZ-is wya-

rosTan. cvladi denis ampermetri gviCvenebs aseT wredSi denis arsebobas 

mTeli im drois ganmavlobaSi, sanam CarTuli iqneba `C~ CamrTveli 
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(nax.2.63.a), amgvarad, kondesatoris Semcveli cvladi denis wredSi deni ga-

dis uwyvetad. es ganpirobebulia imiT, rom uwyvetad icvlis Tavis pola-

robas cvladi emZ-is wyaroSi. am cvlilebis taqts axorcielebs kon-

desatoris firfitebis gadamuxtvis procesi, maSasadame wredSi xdeba mux-

tis moZraoba, romelic saWiroa gadamuxtvis procesis ganxorcielebisas. 

                           
                   a)                                  b) 

nax.2.63. tevaduri winaRobis Semcveli wredis sqema (a) da denisa da Zabvis grafiki (b) 

 

cnobilia, rom rac metia kondensators tevadoba, miT meti muxtis dag-

roveba SeuZlia mas. kondensatoris damuxtvis (ganmuxtvis) periodi Sead-

gens periodis 1/4¼-s. bunebrivia, rom rac ufro meti muxti dagrovdeba kon-

densatorze, miT meti eleqtronebis raodenoba gadaitaneba drois am  

monakveTSi, anu wredis tevadobis gazrdiT deni masSi izrdeba. 

kondesatorSi gamavali deni damokidebulia agreTve modebuli Zabvis 

sixSireze. marTalia, Tu am muxts gadavcemT kondesators drois ufro mci-

re monakveTSi, maSin gamtaris ganivkveTSi drois erTeulSi gaivlis eleq-

tronebis didi raodenoba. kondesatoris damuxtvis dros Semcireba SesaZ-

lebelia modebuli Zabvis rxevis periodis SemcirebiT, anu sixSiris gazr-

diT. maSasadame, kondesatoris Semcvel wredSi deni izrdeba sixSiris 

gazrdiT. 

miRebulia CavTvaloT, rom modebuli Zabvis ucvleli mniSvnelobis 

dros denis gazrda gamowveulia wredis winaRobis SemcirebiT. amitom 

zemoT Tqmuli SeiZleba CamovayaliboT Semdegnairad: wredis tevadobis 

reaqtiuli winaRoba ukuproporciulia tevadobis sididisa da modebuli 

Zabvis sixSirisa, rac maTematikurad ase Caiwereba: 1/cX C , sadac Xc – 

wredis tevaduri winaRobaa, omi; ω _ kuTxuri sixSire, rad/wm; C _ wredis 

tevadoba, f. 

am ukanaskneli formulidan Cans: roca denis sixSire nulis tolia, 

maSin wredis tevaduri winaRoba usasrulobis tolia. 

daimaxsovreT! kondesatori mudmiv dens ar atarebs. sixSiris gazr-

diT tevaduri winaRoba mcirdeba. 

kondesatoris es Tviseba farTod gamoiyeneba teqnikis sxvadasxva sfe-

roSi mudmivi da dabali sixSiris denis wredebis maRali sixSiris denis 

wredebisagan gamosacalkeveblad. 
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omis kanoni tevadurwinaRobiani cvladi denis wredisaTvis maTematiku-

rad ase Caiwereba: / cI U X , sadac I da U denisa da Zabvis moqmedi mni-

Svnelobebia.  

cdebiT dadgenilia, rom denis mTliani cvlilebis cikli iwyeba da 

mTavrdeba periodis ¼1/4-iT ufro adre vidre modebuli Zabvis Sesabamisi 

cikli. sxva sityvebiT rom vTqvaT deni kondesatoris Semaval wredSi win 

uswrebs momWerebze modebuli Zabvis periods meoTxediT anu 900-iT 

(nax.2.63.b). 

kondesatoris Semaval wredSi xdeba energiis mudmivi rxeva cvladi 

emZ-is generatorsa da kondensators Soris. periodis meoTxedis ganmav-

lobaSi wyaro gadascems energias wreds, romelic grovdeba kondesatorze 

eleqtruli velis energiis saxiT. momdevno periodis meoTxedSi xdeba 

ukuprocesi: kondensatorze dagrovili energia ubrundeba wyaros. 

amgvarad, kondensatoris Semcveli cvladi denis wredSi energiis STan-

Tqma ar xdeba amitom wredis tevaduri winaRoba, iseve rogorc adre ganxi-

luli induqciuri winaRoba, miekuTvneba reaqtiul winaRobebs. 

        

sakontrolo kiTxvebi: 

1.   raSi mdgomareobs reaqtiuli winaRobis buneba? 

2. ratom ar emTxveva erTmaneTs faziT deni da Zabva induqciurobaSi? 

3.   raze aris damokidebuli kondensatorSi gamavali denis sidide? 

4. ra asoebiT aRiniSnebian induqciurobisa da tevadobis reaqtiuli 

winaRobebi? 

5. riT aris ganpirobebuli winaRobis gazrda cvladi denis wredebSi?     

 

2.20. cvladi denis simZlavre 

 

daimaxsovreT! cvladi denis SemTxvevaSi gvaqvs sami saxis simZlavre: 

sruli, aqtiuri da reaqtiuli. 

sruli simZlavre Zabvisa da denis moqmedi mniSvnelobebis namravlis 

tolia, igi aRiniSneba S-iT da tolia; S U I  , sadac U _ wredze modebuli 

Zabvaa; I _ wredSi gamavali deni. misi erTeulia voltamperi (v.a): praqtikaSi 

gamoyenebulia ufro didi erTeuli kilovoltamperi (kva)=103 v.a; mega-

voltamperi (mva)=106 v.a. 

radganac deni da Zabva cvladi sidideebia, amitom simZlavrec cvladi 

iqneba. simZlavris mniSvneloba drois mocemul momentSi anu myisi sim-

Zlavre mocemuli momentisaTvis denisa da Zabvis myisi mniSvnelobaTa 

namravlis tolia. igi aRiniSneba aso p (pe)-Ti da udris p u i  .  

cvladi denis wredebis gaangariSebis dros xSirad gvainteresebs 

aqtiur winaRobaze daxarjuli simZlavre, romelsac aqtiuri simZlavre 

ewodeba. igi aRiniSneba aso P (pe)-Ti da tolia: cosP UI  , sadac φ aris 
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Zvris kuTxe U Zabvasa da I dens Soris. cosφ-s simZlavris koeficienti 

ewodeba. aqtiuri simZlavris erTeulia vati (vt). praqtikaSi gamoiyeneba 

didi erTeulebi kilovati (kvt)=103 vt; megavati (mvt)=106 vt. 

cvladi denis wredSi sufTa aqtiuri winaRobis dros cos cos0 1    da 

P S UI  . 

garda aqtiuri simZlavrisa, cvladi denis wredSi gvaqvs reaqtiuli 

simZlavrec, romelic ixarjeba reaqtiul winaRobaze eleqtruli da 

magnituri velebis Sesaqmnelad. igi aRiniSneba aso Q (qu)-Ti da tolia: 

sinQ UI  . misi erTeulia voltamperreaqtiuli (var). praqtikaSi gamoiyeneba 

didi erTeulebi kilovoltamperreaqtiuli(kvar)=106 var; megavoltamper-

reaqtiuli(mvar)=106 var. 

srul simZlavres sxvanairad moCvenebiT simZlavres uwodeben. igi gvi-

Cvenebs Tu ra maqsimaluri sididis aqtiuri an reaqtiuli simZlavris 

miReba an moxmareba SeuZlia eleqtrodanadgarebs. 

 

sakontrolo kiTxvebi: 

1.   ramdeni saxis simZlavre arsebobs cvladi denis wredebSi? 

2. ra asoTi aRiniSneba da ra erTeulebSi izomeba aqtiuri simZlavre? 

3.   ra asoTi aRiniSneba da ra erTeulebSi izomeba reaqtiuli simZlav-

re? 

4. ra asoTi aRiniSneba da ra erTeulebSi izomeba sruli simZlavre? 

 

2.21. samfaza cvladi deni 

 

samfaza sistemebi. Cvens mier ganxilulma erTfaza cvladma denma 

mZlavri energetikis praqtikaSi ver hpova gamoyeneba. praqtikuli miznebi-

saTvis farTod gamoyeneba hpova samfaza cvladma denma. samfaza denis 

sistemebi gamoiyeneba mTel msoflioSi eleqtroenergiis gadacemisa da 

ganawilebisaTvis. samfaza cvladi denis gamoyeneba uzrunvelyofs eleq-

troenergiis Sor manZilze ekonomiur gadacemas da saSualebas iZleva 

Seiqmnas martivi mowyobilobisa da muSaobaSi saimedo eleqtroZravebi, 

generatorebi da transformatorebi. 

daimaxsovreT! cvladi denis samfaza sistema ewodeba iseT sistemas, 

romelSic moqmedebs erTi da igive sixSiris, amplitudisa da erTma-

neTisgan 1200-iT daZruli emZ. 

principSi, samfaza denis umartives generators aqvs adre ganxiluli 

erTfaza denis generatoris konstruqcia (nax.2.55), im gansxvavebiT, rom sam-

faza generatoris Ruza Sesdgeba ara erTi, aramed sami gragnilisagan., rom-

lebic sivrceSi erTmaneTisagan daZrulia 1200-iT (nax.2.64), Tu Ruzas movi-

yvanT brunviT moZraobaSi, maSin TiToeul gragnilSi aRiZvreba emZ, rad-

ganac samive gragnilis brunvaTa ricxvi erTnairia, amitom maTSi aRZrul 
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e.m.Z-ebis sixSireebic erTnairi iqneba. magram TiToeuli gragnili brunvisas 

magnituri velis minimumsa da maqsimums gaivlis sxvadasxva dros, magram 

emZ-ebs Soris aris fazaTa Zvra. 

                       
         a)                                              b) 

nax.2.64. gragnilebis ganlageba umartives samfaza generatorSi (a) da  

daukavSirebeli samfaza sistema (b) 

 

Tu yvela gragnilis  boloebs gareT gamovitanT momWerebis cal-cal-

ke wyvilebad, maSin samfaza generatoris TiToeuli gragnili SeiZleba 

gamoyenebuli iqnes, rogorc energiis calke damokidebuli wyaro. TiToeu-

li calke damoukidebuli wyaro SeiZleba, SevaerToT calke datvirTvas-

Tan. am dros miiReba daukavSirebeli, samfaza sistema, romelic Sedgeba 

sami damoukidebeli eleqtruli wredisgan (nax.2.64.b). 

generatoris calkeul gragnilebs, agreTve samfaza sistemebis calke-

ul wredebs uwodeben fazebs. fazis es cneba ar unda avurioT zemoT nax-

seneb sinusoidur sididis fazur ZvrasTan. 

varskvlava SeerTeba. xSirad realuri generatoris gragnilebs Seaer-

Teben ise, rom TiToeuli maTganis erT gamomyvans CarTaven saerTo wred-

Tan, aseTive saxiT SeaerTeben momxmareblebsac. am SemTxvevaSi samfaza dau-

kavSirebeli sistemis sam ukugamtars Secvlian erTi gamtariT (nax.2.65). 

daimaxsovreT! gragnilebis SeerTebis iseT saxes, romlis drosac 

maTi boloebi SeerTebulia erT wertilSi, varskvlava SeerTeba ewodeba. 

sqematurad aseTi saxis varskvlava SeerTeba aRiniSneba λ/λ-0. 

 

nax.2.65. samfaza sistemis varskvlava SeerTeba 
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aseTi SeerTebis saerTo wertils neitraluri, anu nulovani wertili 

ewodeba. generatori momxmarebelTan SeerTebulia oTxi gamtariT. sam maT-

gans ewodeba xazuri, xolo meoTxes, romelic erTmaneTTan aerTebs nulo-

van wertilebs _ nulovani anu neitraluri gamtari ewodeba. 

samfaza sistemebSi nebismier or xazur gamtars Soris Zabvas xazuri 

Zabva ewodeba da aRiniSneba Ux, xolo xazur  da nulovan gamtars Soris 

Zabvas ki  _ fazuri da aRiniSneba Uf, Sesabamisad, dens romelic gadis xa-

zur gamtarSi xazuri deni (Ix) ewodeba, xolo fazur gragnilsa da gam-

tarSi gamaval dens _ fazuri (If). 

gansakuTrebuli yuradReba unda mivaqcioT xazur da fazur denebsa da 

Zabvebs Soris damokidebulebebs. 

daimaxsovreT! varskvlava SeerTebis dros fazuri da xazuri dene-

bis mniSvnelobebi erTmaneTis tolia: Ix = If, xolo xazuri Zabva 3 - 

jer (anu 1,73-jer) metia fazur Zabvaze: U Ux f . Tu qselSi xazuri Zabva 

380 v-ia, maSin fazuri Zabva toli iqneba 380/1,73 = 220 v. 

Tu samive fazaSi datvirTva Tanabradaa ganawilebuli, anu datvir-

Tvebi rogorc sididiT, aseve xasiaTiT erTnairia, maSin jamuri deni nulo-

van gamtarSi nulis tolia. amaSi advilad davrwmundebiT, Tu drois nebis-

mier momentSi geometrulad SevkrebT samfaza sistemebis sinusoiduri dene-

bis mniSvnelobebs (nax.2.66). 

fazebSi datvirTvis simetriis darRvevisas, fazuri denebi icvlian Ta-

vianT sidideebs am dros maT Soris toloba irRveva da nulovan gamtarSi 

gadis deni. magram rogorc wesi, es deni, yovelTvis naklebia, vidre xazur 

gamtarebSi gamavali denebi, amitom nulovani gamtaris kveTi SeiZleba iyos 

xazuri gamtarebis kveTze naklebi. 

 

nax.2.66. samfaza sistemis denebis grafikuli gamosaxuleba 

 

Tu fazuri datvirTvebi erTnairia, maSin momxmareblebi generatorTan 

SeiZleba mierTebuli iqnen mxolod sami gamtariT, nulovani gamtaris 

gareSe. aseT SeerTebas praqtikaSi xSirad aqvs adgili da nulovani 

gamtaris gareSe  varskvlavad SeerTeba ewodeba. sqematurad igi aRiniSneba 

λ/λ. 



98 
 

aseTi SeerTebis dros datvirTvis Tanabari ganawileba aucilebelia. 

winaaRmdeg SemTxvevaSi erT fazaze datvirTvaTa cvlileba gamoiwvevs sxva 

fazuri denisa da Zabvebis cvlilebas. 

samkuTxa SeerTeba. praqtikaSi arsebobs generaciisa da momxmareblis 

samfaza sistemis SeerTebis sxva saxe, romlesac samkuTxa SeerTeba ewodeba. 

samkuTxa SeerTebis dros (nax.2.67) generatoris erTi fazis gragnilis 

bolo uerTdeba meore fazis gragnilis sawyiss, meore fazis gragnilis 

bolo _  mesame fazis gragnilis sawyiss, mesames bolo-pirvelis sawyiss. 

sqematurad aseTi SeerTeba  gamoisaxeba Δ/Δ. 

 

 

nax.2.67. samfaza sistemis samkuTxa SeerTeba 

 

daimaxsovreT! samkuTxa SeerTebis dros xazuri da fazuri Zabvebi 

erTmaneTis tolia: U Ux f ; xolo Ix = If . 

samkuTxa SeerTebas aqvs garkveuli upiratesobebi, kerZod xazuri sade-

nebis praqtikulad mcire winaRobis dros nebismier fazaSi datvirTvis 

cvlileba ar aisaxeba danarCeni ori fazis muSaobaze. 

samfaza wredis simZlavre. samfaza wredebSi, erTfaza wredebis ana-

logiurad, gamoiyeneba aqtiuri, reaqtiuli da sruli simZlavreebis cne-

bebi. 

simetriuli datvirTvis SemTxvevaSi wredis aqtiuri simZlavre tolia 

erTi fazis aqtiuri simZlavris samze namravlisa: 3 cosP U I  f f , analogi-

urad reaqtiuli simZlavre tolia: 3 sinQ U I  f f ; xolo sruli simZlavre: 

3S U I f f . 

arasimetriuli datvirTvis SemTxvevaSi wredis saerTo aqtiuri 

simZlavre tolia TiToeuli fazis aqtiur simZlavreTa jamis:  

cos cos cosA B C A A A B B B C C CP P P P U I U I U I         

analogiurad reaqtiuli simZlavre tolia:  

sin sin sinA B C A A A B B B C C CQ Q Q Q U I U I U I         
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xolo sruli simZlavre: 2S P . 

 

sakontrolo kiTxvebi: 

1.   ras ewodeba cvladi denis samfaza sistema? 

2. rogor SeerTebas ewodeba varskvlava SeerTeba? 

3.   rogor SeerTebas ewodeba samkuTxa SeerTeba? 

4. ganmarteT xazuri da fazuri Zabvebi da denebi. 

5. rogor kavSirSia erTmaneTTan xazuri da fazuri Zabvebi varskvlava 

da samkuTxa SeerTebis dros? 

6. rogor kavSirSia erTmaneTTan xazuri da fazuri denebi varskvlava 

da samkuTxa SeerTebis dros? 

 

Sefasebis indikatorebi: 

 

eleqtruli sidideebi _ deni, Zabva, eleqtromamoZravebeli Zala,    

simZlavre, energia, maTi erTeulebi da jeradi erTeulebi: 

- eleqtruli sidideebis jeradi erTeulebiT sistemuri 

sidideebis gansazRvra. 

eleqtrulienergiis wyaroebi da maTi maxasiaTeblebi: 

- denisa da Zabvis wyaros qselSi CarTva da datvirTvis mierTeba. 

mudmivi denis wredebi. Oomisa da kirxhofis kanonebi. mudmivi 

denis  wredebis angariSi: 

- wredis elementebis mimdevrobiT, paralelurad da Sereulad 

SeerTeba.  

- ampermetrisa da voltmetris wredSi CarTva. 

- gamtaris ganivkveTis SerCeva denis Zalisa da Zabvis vardnis 

mixedviT. 

erTfaza da samfaza sinusoiduri cvladi denis wredebi: 

- denis Zalisa da Zabvis gazomva cvladi denis wredSi. 

- aqtiuri, reaqtiuli da sruli simZlavreebis gazomva. 

- xazuri da fazuri denebisa da Zabvebis gazomva. 
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Tavi III. eleqtronuli xelsawyoebi da mowyobilobebi 

 

am TavSi gaecnobiT Tanamedrove yofacxovrebasa da ganaTebaSi gamoye-

nebul eleqtronul xelsawyoebs, maT daniSnulebasa ZiriTad saxeebs; am 

xelsawyoebSi mimdinare procesebs. 

 

3.1. eleqtronuli xelsawyoebis mniSvneloba Tanamedrove pirobebSi 

 

eleqtronikis xelsawyoebi dReisaTvis gamoiyeneba teqnikis TiTqmis yve-

la dargSi, sadac isini Sedian, rogorc ZiriTadi nawili gazomvis, kontro-

lis, avtomatizaciisa da programirebis mowyobilobebSi. 

daimaxsovreT! eleqtronuli xelsawyoebis gamoyenebam mogvca SesaZ-

lebloba SedarebiT martivi saSualebebiT ganvaxorcieloT rTuli sa-

warmoo procesebis avtomatizacia. 

eleqtronuli aparatebis saSualebiT SeiZleba gavzomoT da vakontro-

loT ara marto nebismieri eleqtruli (deni, Zabva, winaRoba, simZlavre, 

sixSire, fazaTa Zvra da sxva), aramed yvela fizikuri sidide: temperatura, 

wneva, feri, daSoreba, zoma, dro da sxva. da bolos Tanamedrove kompiu-

teruli teqnika warmoudgenelia eleqtronuli mowyobilobis gareSe.   

eleqtronuli xelsawyoebis moqmedeba damyarebulia maRal vakuumSi 

eleqtruli denis movlenebis gamoyenebaze. am xelsawyoebSi eleqtrodebs 

Soris muxtis gadamtani Tavisufali eleqtronebis moZraoba xdeba praqti-

kulad gazis molekulebTan dajaxebis gareSe, magram radgan eleqtronul 

xelsawyoebSi muxtis gadamtanTa ricxvi SedarebiT mcirea, amitom isini 

atareben SedarebiT mcire dens atareben, maTi Sinagani winaRoba didia. sa-

magierod, am xelsawyoebSi uSualod eleqtruli da magnituri velebiT de-

nebis marTva advilia. 

eleqtronul xelsawyoebs miekuTvnebian: eleqtronuli naTurebi (dio-

di, triodi, pentodi da sxva); eleqtronuli milakebi, fotoelementebi, ren-

tgenis milakebi da sxva. 

eleqtronul xelsawyoebSi mimdinare procesebi sxvadasxvagvaria. maga-

liTad, eleqtronul naTurebsa da vakuumur xelsawyoebSi kaTodidan amo-

frqveuli eleqtronebi urTierTqmedeben mudmiv da cvlad eleqtrul ve-

lebTan. mudmiv velTan urTierTqmedebis Sedegad eleqtronebis kinetikuri 

energia izrdeba; cvlad velTan urTierTqmedebis Sedegad eleqtronebis 

mudmivi nakadi gardaiqmneba cvladad da eleqtronebis kinetikuri energiis 

nawili gardaiqmneba eleqtruli rxevebis energiad; vakuumur indikatorebsa 

da eleqtronul sxivur milakebSi mudmivi eleqtruli velis gavleniT 

eleqtronebi aCqardebian da bombaven samiznes, romelic dafarulia lumi-

noforiT; samiznesTan urTierTqmedebis Sedegad eleqtronebis kinetikuri 

energiis nawili gardaiqmneba sinaTlis energiad; rentgenis milakebSi 
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kaTodidan anodamde gzaSi aCqarebuli eleqtronebis energia anodze dar-

tymis Sedegad gardaiqmneba rentgenis sxivebis energiad. nax.3.1a-ze naCvenebia 

kompiuterul tomografiaSi gamoyenebuli  rentgenis milaki. 

             
                           a)                                       b) 

nax.31. eleqtronuli xelsawyoebi: rentgenis milaki (a) da vercxliswyliani 

gammarTveli (b) 

 

ionur xelsawyoebSi eleqtrodebs Soris eleqtronebis moZraoba xdeba 

gauxSoebeli airis an liTonis orTqliT avsebul sivrceSi. aq eleqtro-

nebis airis an liTonis orTqlis nawilakebTan mravalricxovani dajaxe-

bebis Sedegad mimdinareobs nawilakebis ionizacia, izrdeba denis gadamta-

nebis ricxvi da mcirdeba xelsawyos ASiga winaRoba. amis gamo ionuri xel-

sawyoebi atareben didi sididis dens, magram arian inerciulebi, ris gamoc 

maTi gamoyeneba maRali sixSiris cvladi denis wredebSi SeuZlebelia. 

ionuri xelsawyoebi ZiriTadad gamoiyeneba cvladi denis marTvadi da 

aramarTvadi gamarTvisaTvis. ionur xelsawyoebs miekuTvnebian: gazotroni, 

tiratroni, stabilitroni, vercxliswylis ventili da sxva.  

jer kidev axlo warsulSi vercxliswylis gammarTveli – xelsawyo 

vercxliswylis civi kaTodiT (nax.3.1,b) – warmoadgenda, mcire danakargebiT, 

cvladi denis mudmivad gardaqmnisaTvis yvelaze ufro gavrcelebul 

mZlavr mowyobilobas. Tanamedrove pirobebSi igi swrafad gamoidevna 

naxevargamtaruli  ventilebiT. 

daimaxsovreT! naxevargamtaruli xelsawyoebi warmoadgenen eleqtro-

nul xelsawyoebs, romlebic eleqtronikaSi gamoiyeneba sxvadasxva 

signalebis gardaqmnisaTvis, xolo energetikaSi – energiis erTi saxidan 

meoreSi uSualod gardaqmnisaTvis. maTi moqmedeba dafuZnebulia 

naxevargamtarebSi mimdinare eleqtronul procesebTan. 

naxevargamtarebi is masalebia, romelTac Tavisi kuTri gamtarobis 

mixedviT Sualeduri mdgomareoba uWiravT gamtarebsa da dieleqtrikebs 

Soris. liTonebisagan gansxvavebiT, temperaturis gazrdiT naxevargamta-

rebis gamtaroba temperaturis momatebiT izrdeba. karg naxevargamtarul 

masalebs miekuTvnebian: siliciumi da germaniumi; maT ricxvs agreTve mie-

kuTvneba galiumis, dariSxanis, fosforis, da indiumis SenaerTebi. sili-
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ciumma farTo gamoyeneba hpova: tranzistorebSi, gammarTvelebSi da integ-

ralur sqemebSi. 

naxevargamtari arsebiTad warmoadgens dieleqtriks manam, sanam masSi 

Seyvanili ar iqneba mcire da guldasmiT dozirebuli Sesaferisi masalis 

raRac raodenoba. magaliTad, iseTi masala, rogoric fosforia, siliciums 

xdis gamtars, umatebs mas Warb eleqtronebs (anu moqmedebs rogorc `do-

nori~). amgvarad, legirebuli siliciumi xdeba n–tipis. siliciumis iseTi 

masaliT legireba, rogoricaa bori, arTmevs siliciums eleqtronebs (anu 

moqmedebs rogorc `aqceptori~) qmnis masSi `xvrelebs~ da aqcevs siliciums  

p–tipis masalad. `xvrelebi~ SeiZleba Sevsebul iqnen axlos ganlagebuli 

atomebis eleqtronebiT da amiT aamaRlon legirebuli masalis gamtaroba. 

eleqtronebis nakadisa da xvrelebis urTierTsawinaaRmdego mimarTulebiT 

moZraoba qmnis eleqtrul dens. eleqtronebsa da xvrelebs, romlebic 

amgvarad uzrunvelyofen gamtarobas, ewodebaT muxtis gadamtanebi. 

 

3.2.  p-n (eleqtronul-xvreluri) gadasasvleli 

  

eleqtronuli xelsawyoebi, rogorc wesi, warmoadgenen mravalfenian 

struqturas, romlis erTi nawili Sesrulebulia p tipis, xolo meore n ti-

pis naxevargamtarisagan. p da n tipis masalebs Soris ares ewodeba p–n gada-

sasvleli. gadasasvleli iqmneba donoruli minarevis dadebiTad damux-

tuli atomebiT n-is da aqceptoruli minarevis uaryofiTad damuxtuli 

atomebiT  p-s mxridan. am ionebiT Seqmnili eleqtruli veli gardaqmnis 

eleqtronebis difuzias p ared, xolo xvrelebisas – n  ared (nax.2.68). 

 

nax.3.2. p–n gadasasvlelis sqematuri gamosaxuleba 

  

nax.3.2-ze wrexazebiT naCvenebia muxtis moZravi gadamtanebi: elqtronebi 

(_) da xvrelebi (+), xolo kvadratebiT – uZravi ionebi gadasvlis areSi. 

Tu p–n gadasasvlelis p tipis ares mivuerTebT raime kvebis wyaros da-

debiT momWers, xolo n  tipis ares – uaryofiT momWers, maSin eleqtronebsa 

da xvrelebs SeuZliaT difundireba gadasasvlelis gavliT. Sedegad p–

tipis aredan n–tipis ares mimarTulebiT gaivlis mniSvnelovani sididis 

deni. aseT SemTxvevaSi amboben, rom gadasasvleli wanacvlebulia pirdapiri 
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mimarTulebiT. ukumimarTulebiT wanacvlebisas, roca SeerTebis polaroba 

Seicvleba, maSin n–tipis aredan p–tipis aresaken gaedineba mcire sididis 

uku deni. 

naxevargamtaruli xelsawyoebis speqtri Zalian didia. Cven ganvixilavT 

mxolod zogierT maTgans, romelsac Tavisi profesiidan gamomdinare SeiZ-

leba Sexvdes eleqtromemontaJe. esenia: diodi, tranzistori, tiristori, 

stabilitroni, Suqdiodi, fotodiodi, stabistori. 

diodi warmoadgens naxevargamtarul xelsawyos erTi eleqtruli gada-

sasvleliTa da ori eleqtrodiT (nax.3.3,a). eleqtrods, romelic CarTulia 

kvebis wyaros dadebiT polusTan, ewodeba anodi, xolo romelic CarTulia 

uaryofiT polusTan – kaTodi. 

naxevargamtaruli diodis moqmedebis principi dafuZnebulia p–n gada-

sasvlelis movlenebze. 

   
 

             Aa)                             b)                           g) 

nax.3.3. sxvadasxva tipis diodebi (a), diodis grafikuli aRniSvna (b)  

da voltamperuli maxasiaTebeli (g) 

  

diodebi farTod gamoiyeneba cvladi denis mudmiv denad gardaqmnisaT-

vis. dioduri gammarTveli da dioduri bogiri praqtikulad yvela eleq-

tronuli mowyobilobis kvebis blokis ZiriTadi konponentia. diodebis 

ZiriTad maxasiaTebel parametrebs warmoadgenen: volt-amperuli maxasiaTe-

beli, mudmivi uku deni da uku Zabva, mudmivi pirdapiri deni, sixSiris dia-

pazoni, diferencialuri winaRoba, tevadoba, gamrRvevi Zabva, maqsimaluri 

dasaSvebi simZlavre, maqsimalurad dasaSvebi mudmivi pirdapiri deni. 

nax.3.3,a-ze naCvenebia sxvadasxva tipis diodebi, nax.3.3.b-ze diodis grafi-

kuli aRniSvna, xolo nax.3.3,g-ze voltamperuli maxasiaTebeli. diodebis 

kaTodebi aRniSnulia xaziT an wertiliT. 

rogorc voltamperuli maxasiaTeblidan Cans, diodi erTi mimarTu-

lebiT kargad atarebs dens. Zabvis gazrdiT deni swrafad izrdeba, xolo 

uku mimarTulebiT Zabvis gazrdiT deni Iu mcired izrdeba. UgamrR. _ aris 

gamrRvevi Zabva, romlis gadaWarbebis Semdeg diodi gamodis mwyobridan. 

tranzistori warmoadgens naxevargamtaruli masalisagan damzadebul 

eleqtronul xelsawyos sami gamomyvaniT, romlebic saSualebas iZlevian 

eleqtrul wredSi gamosavali signali vmarToT deniT. tranzistorebi 
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ZiriTadad gamoiyeneba eleqtruli signalebis gaZlierebis, generirebisa da 

gardaqmnisaTvis. Ppirvel nax.3.4,a-ze warmodgenilia didi simZlavris, xolo 

meore nax.3.4.b-ze mcire simZlavris tranzistorebi. 

   
     a)                              b) 

nax.3.4. didi (a) da mcire (b) simZlavris tranzistorebi 

  

gamosasvlel wredSi deniT marTva xorcieldeba Sesavali Zabvis an 

denis cvlilebis xarjze. Sesavali sidideebis mcire cvlileba iwvevs 

gamosavali Zabvisa da denis did cvlilebas. tranzistorebis es gamaZlie-

rebeli Tviseba farTod gamoiyeneba teqnikaSi. 

tranzistorebis moqmedebis principi arsebiTad damokidebulia maT tip-

sa da Sinagan struqturaze. arsebobs bipolaruli da savele tranzisto-

rebi. 

bipolarul tranzistorebSi, romelTa grafikuli aRniSvna mocemulia 

nax.3.5.a,b-ze, eleqtrodebi CarTulia naxevargamtaris sam mimdevrobiT 

ganlagebul minarevis gamtarobis monacvle tipTan. monacvleobis mixedviT 

ganasxvaveben n-p-n da p-n-p tipis tranzistorebs. tranzistorebis sxva 

saxeobisagan gansxvavebiT, bipolarul tranzistorebSi muxtis ZiriTadi 

gadamtanebia rogorc eleqtronebi, aseve xvrelebi. 

daimaxsovreT! eleqtrods, romelic CarTulia centralur fenasTan, 

ewodeba baza (b), gare fenebTan CarTul eleqtrodebs ewodebaT 

koleqtori (k) da emiteri (e). 

umartives sqemaze koleqtorsa da emiters Soris gansxvaveba ar Cans. 

sinamdvileSi koleqtori gansxvavdeba emiterisagan. koleqtoris mTavari 

ganmasxvavebeli niSani aris p_n gadasasvlelis didi farTobi. garda amisa, 

tranzistoris muSaobisaTvis saWiroa bazis mcire sisqe. 

muSaobis aqtiur reJimSi tranzistori CarTulia ise, rom misi emi-

teruli gadasasvleli wanacvlebulia pirdapiri mimarTulebiT, xolo ko-

leqtoruli gadasasvleli _ uku mimarTulebiT. 

dReisaTvis bipolaruli tranzistorebi dominireben analogiur teqni-

kaSi. eleqtronikis meore mniSvnelovan dargSi – cifrul teqnikaSi (logi-

ka, maxsovroba, procesorebi, kompiuterebi, cifruli kavSirgabmuloba da 

sxva) bipolaruli tranzistorebi TiTqmis mTlianad gamoidevna savele 

tranzistorebiT. 
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savele tranzistori warmoadgens naxevargamtarul xelsawyos, romel-

Sic deni icvleba gamosavali signaliT Seqmnili eleqtruli velis mar-

Tobuli denis moqmedebis Sedegad. 

savele tranzistorSi muSa denis gadineba gapirobebulia mxolod 

erTi niSnis muxtis gadamtanebiT (eleqtronebiT an xvrelebiT), amitom 

aseTi xelsawyoebs, gansxvavebiT bipolarulisgan, xSirad rTaven unipo-

laruli eleqtronuli xelsawyoebis farTo klasSi. 

p_n gadasasvleliT marTul savele tranzistors aqvs ori aragammar-

Tveli kontaqti aresTan, romelzec gadis muxtis ZiriTadi gadamtanebis 

mmarTveli deni da eleqtronul xvreluri gadasasvlelis erTi an ori 

mmarTveli, romelic wanacvlebulia uku mimarTulebiT. ukuZabvis cvlile-

bis dros p_n gadasasvlelze icvleba misi sisqe da Sesabamisad im ares 

sisqe, romelzec gadis muxtis ZiriTadi gadamtanebis mmarTveli deni. ares, 

sisqesa da ganivkveTs, romelzec gadis ZiriTadi muxtis gadamtanebis mmar-

Tveli deni ewodeba arxi.  

savele tranzistorebis grafikuli gamosaxuleba mocemulia nax.3.5.g,d-

ze. 

     
a)                b)                    g)                     d) 

nax.3.5. bipolaruli tranzistorebi: p-n-p (a) da n-p-n (b) tipis; savele tranzistorebi: 

n_tipis arxiT (g) da p_tipis arxiT (d). 

arxis eleqtrogamtaroba SeiZleba iyos rogorc n, aseve p tipis. amitom 

arxis eleqtrogamtarobis mixedviT ganasxvaveben savele tranzistorebs n–

arxiT da P–arxiT. n da P arxiT tranzistoris eleqtrodebze miwodebuli 

wanacvlebis Zabvis yvela polaroba sawinaaRmdegoa. 

daimaxsovreT! eleqtrods, romlidanac arxSi Sedian muxtis Zi-

riTadi gadamtanebi, ewodeba saTave. eleqtrods, romlis gavliTac ar-

xidan gadian muxtis ZiriTadi gadamtanebi, ewodeba Casadinari. ele-

qtrods, romelic gamoiyeneba arxis ganivkveTis regulirebisaTvis, ewo-

deba saketi. 

tiristori aris naxevargamtaruli xelsawyo, Sesrulebuli naxevar-

gamtaris monokristalze p-n-p-n tipis oTxfena struqturiT, romelsac 

gaaCnia pirdapiri mimarTulebis ori myari mdgomareoba – dabali gamta-

robis (tiristori Caketilia) da maRali gamtarobis (tiristori Riaa). 

ukumimarTulebiT tiristors gaaCnia mxolod Camketi Tvisebebi. tiristori 
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aris marTuli dinistori (oTxfena diodi), anu erTgvari gasaRebi, romelic 

marTavs did simZlavreebs mcire simZlavris impulsebis mowodebis dros. 

          
a)                                     b) 

nax.3.6. tiristorebis sxvadasxva saxeebi (a) da grafikuli aRniSvna (b) 

eleqtrul wredSi tiristoris gadayvana Caketilidan Ria mdgomareo-

baSi xorcieldeba xelsawyoze Zabvis, denisa da sinaTlis (fototiris-

tori) gare zemoqmedebiT. nax.3.6,a-ze mocemulia tiristorebis sxvadasxva 

saxe, xolo nax.3.6,b-ze – misi grafikuli aRniSvna 

 

3.3. stabilitroni da stabistori 

  

stabilitroni aris naxevargamtaruli diodi, romelic muSaobs eleq-

truli garRvevis reJimSi. aseTi garRvevis mTavar Taviseburebas warmo-

adgens is, rom denis sakmaod did farglebSi cvlilebis dros Zabva 

diodze umniSvnelod icvleba. stabilitronis daniSnulebaa datvirTvaze 

stabiluri Zabvis SenarCuneba. nax.3.7-ze mocemulia stabilitronis 

sxvadasxva saxeebi. 

 
 

nax.3.7. stabilitronis sxvadasxva saxeebi da misi grafikuli aRniSvna 

stabistori warmoadgens or naxevargamtarul diods, romelSic Zabvis 

stabilizaciisaTvis gamoiyeneba voltamperuli maxasiaTeblis pirdapiri 

Sto. stabilitronebTan SedarebiT stabistorebis ganmasxvavebeli niSania 

stabilizaciis mcire Zabva, romelic Seadgens daaxloebiT 0,7v. ori an sami 

stabistoris mimdevrobiTi SeerTeba iZleva SesaZleblobas miviRoT 

stabilizaciis Zabvis ormagi an sammagi mniSvneloba. 

daimaxsovreT! stabistorebs gaaCniaT winaRobis uaryofiTi tempera-

turuli koeficienti, anu ucvleli denis dros Zabva stabistorze 

temperaturis gazrdiT mcirdeba. 
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amis gamo stabistorebi gamoiyeneba Zabvis stabilizaciis dadebiTi 

koeficientis mqone stabilitronebis temperaturuli kompensaciisaTvis. 

 

3.4. Suqdiodi da fotodiodi 

 

Suqdiodi anu sinaTlis gamomsxivebeli diodi warmoadgens naxevargam-

tar xelsawyos, romelic masSi denis gavlis dros gamoasxivebs arakoheren-

tul sinaTles. gamosxivebul ferTa diapazoni mcirea. mis ferTa maxasiaTe-

beli damokidebulia masSi gamoyenebuli naxevargamtaris qimiur Semadgen-

lobaze. rogorc nebismier naxevargamtars, Suqdiodsac gaCnia p-n gadasa-

svleli. eleqtruli denis gatarebis dros pirdapiri mimarTulebiT, mux-

tis gadamtani eleqtronebi da xvrelebi rekombinireben fotonebis gamosxi-

vebiT (eleqtronis erTi energetikuli donidan meoreze gadasvlis gamo). 

sinaTlis sxva eleqtruli wyaroebisagan gansxvavebiT Suqdiodebs gaaC-

niaT Semdegi upiratesobebi: maRali mqk, meqanikuri simtkice da vibromdgra-

doba, radgan ar gaaCnia spirali; muSaobis xangrZlivobis didi vada; sinaT-

lis speqtri luminescenciuri naTurebis speqtris analogiuria, romlebic 

gamoiyeneba yofa-cxovrebaSi; mcire inerciuloba; maRali usafrTxoeba _ 

radgan ar moiTxovs maRal Zabvas; aramgrZnobiarea dabali da Zalian 

dabali temperaturis mimarT; ar Seicavs momwamlav nivTierebebs. magram 

mgrZnobiarea maRali temperaturis mimarT. 

Suqdiodebis gamoyenebis sfero metad didia. isini gamoiyenebian: quCis, 

samrewvelo da sayofacxovrebo ganaTebisas; indikatorebad, rogorc calke-

uli Suqdiodis, aseve cifrul da aso-cifrul tabloebad; quCis did 

ekranebze da morbenal striqonebSi; mZlavri Suqdiodebi gamoiyenebian, 

rogorc sinaTlis wyaro fanarebsa da SuqfarebSi, sagzao niSnebSi; Txevad 

kristaliani  ekranebis gasanaTeblad mobilur telefonebSi, monitorebsa 

da televizorebSi; saTamaSoebsa da sxva.  

Suqdiodebis sxvadasxva saxeebi misi grafikuli gamosaxuleba moce-

mulia nax.3.8.-ze. 

          

nax.3.8. Suqdiodebis sxvadasxva saxeebi da misi grafikuli gamosaxuleba 

 

fotodiodi aris naxevargamtari xelsawyo, romelic mis mgrZnobiare 

areze moxvedrili sinaTlis energias gardaqmnis eleqtrul muxtad p-n 

gadasasvlelSi mimdinare procesebis xarjze. 
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nax.3.8. fotodiodebis xsvadasxva saxeebi da grafikuli gamosaxuleba 

 

fotodiods, romlis muSaobis principi dafuZnebulia fotovoltur 

efeqtze, sadac xdeba eleqtronebisa da xvrelebis gayofa p da n areebad, 

ris xarjzec warmoiqmneba muxti da emZ, mzis elementi ewodeba. 

fotodoidebi mxolod gardaqmnian sinaTlis energias eleqtrul energiad, 

magram ar aZliereben mas. nax.3.8-ze mocemulia fotodiodebis sxvadasxva 

saxeebi da misi grafikuli gamosaxuleba. 

 

sakontrolo kiTxvebi: 

1.  raze aris damyarebuli eleqtronuli xelsawyoebis moqmedeba 

2. sad gamoiyeneba ZiriTadad  ionuri xelsawyoebi? 

3.  ra aris muxtis ZiriTadi gadamtanebi bipolarul tranzistorSi? 

4. ra aris stabilitronis daniSnuleba? 

5. ras warmoadgens diodi? 

6. CamoTvaleT tranzistoris gamomyvanis saxeebi. 

7. ras warmoadgens tiristori? 

8. CamoTvaleT Suqdiodis upiratesi Tvisebebi. 

9. ra saxis energias gardaqmnis fotodiodi eleqtrul energiad? 

 

Sefasebis indikatorebi: 

 

eleqtronuli, ionuri da naxevargamtaruli xelsawyoebi: 

_ eleqtruli deni eleqtronul da ionur xelsawyoebSi; 

_ eleqtronuli da xvreluri gamtarobis gansazRvra; 

_ cvladi denis gamarTva; 

_ Suqdiodebisa da fotodoidebis gamoyeneba.  
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Tavi IV. eleqtroteqnikuri masalebi 

  

am TavSi Tqven gaecnobiT eleqtroteqnikuri masalebis daniSnulebasa 

da ZiriTad saxeebs; maT mniSvnelobas eleqtroenergiis gadacemisa da 

eleqtromowyobilobis damzadebis saqmeSi; am TavSi ganxilulia myari da 

Txevadi eleqtrosaizolacio, gamtari da magnituri masalebi; ganxilulia 

gamtarebisa da kabelebis sxvadasxva tipebi. 

  

4.1. eleqtroteqnikuri masalebis daniSnuleba 

 

eleqtroteqnikuri masalebi warmoadgenen gamtari, eleqtrosaizola-

cio, magnituri da naxevargamtaruli masalebis erTobliobas, romlebic 

gankuTvnilia eleqtrul da magnitur wredebSi muSaobisaTvis. Tanamedrove  

eleqtroteqnikaSi eleqtroteqnikur masalebs erTerTi mTavari adgili 

uWiravT.  

gamtari masalebis gareSe SeuZlebelia eleqtroenergiis gadacema da 

nebismieri eleqtromowyobilobis damzadeba. 

YyvelasaTvis cnobilia, rom eleqtruli manqanebis, aparatebisa da 

eleqtroteqnikuri danadgarebis saimedo muSaoba damokidebulia eleqtro-

teqnikuri masalebis xarisxsa da sworad arCevaze, eleqtruli manqanebisa 

da aparatebis analizi gviCvenebs, rom maTi didi umravlesoba xdeba 

eleqtrosaizolacio masalebis mwyobridan gamosvlis gamo.  

aranakleb mniSvnelovani adgili uWiravT magnitur masalebs. eleqtru-

li manqanebisa da transformatorebis gabaritebi da energiis danakargebi 

ganisazRvreba magnituri masalebis TvisebebiT. eleqtroteqnikaSi sakmaod 

mniSvnelovani adgili uWiravT naxevargamtarul masalebs, romelic Cvens 

mier zemoT iyo ganxiluli. 

eleqtrosaizolacio, magnituri da sxva masalebis racionalurad 

arCevis Sedegad SeiZleba Seiqmnas eqspluataciaSi saimedo eleqtro mowyo-

bilobebi mcire gabaritebiTa da woniT. magram amis realizaciisaTvis saWi-

roa eleqtroteqnikuri masalebis yvela jgufis Tvisebebis codna. 

 

sakontrolo kiTxvebi: 

1.  ras warmoadgens eleqtroteqnikuri masalebi? 

2.  ra daniSnuleba gaaCniaT eleqtroteqnikur masalebs? 

 

4.2. eleqtrosaizolacio  masalebi 

 

eleqtrosaizolacio masalebi, anu dieleqtrikebi ewodeba iseT masa-

lebs, romelTa daxmarebiTac xdeba elgamtari sadenebis erTmaneTisagan 

ganmxoloeba, sadenebis meqanikuri damagreba sayrdenze, sadenebis dacva 

wvimisa da mzisagan, miwisqveSa kabelebis dacva izolirebuli milebiT. da 
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a.S. dieleqtrikebs gaaCniaT Zalian didi eleqtruli winaRoba. qimiuri 

Semadgenlobis mixedviT isini iyofian  organulad da araorganulad. 

agregatuli mdgomareobis mixedviT dieleqtrikebi arseboben: myari, 

Txevadi da airisebri. 

daimaxsovreT! myar dieleqtrikebs miekuTvnebian: qaRaldi, eboniti, 

qarva, faifuri, plastmasi, abreSumi, kaproni, getinaqsi, marmarilo, mina, 

qarsi, parafini da sxva. 

Txevad dieleqtrikebs miekuTvnebian: mineraluri zeTebi, sinTezuri 

siTxeebi fisebi, laqebi, gamoxdili wyali da sxva. 

airisebr dieleqtrikebs miekuTvnebian: haeri, wyalbadi, azoti da 

inertuli gazebi: argoni, neoni da sxva. 

yvelaze ufro gavrcelebulia myari dieleqtrikebis jgufi. eleqtro-

saizolacio masalebis eleqtruli Tvisebebi fasdeba eleqtruli maxasia-

TeblebiT; kuTri moculobiTi winaRoba, kuTri zedapiruli winaRoba, 

dieleqtrikuli SeRwevadoba, dieleqtrikuli SeRwevadobis temperaturuli 

koeficienti, dieleqtrikuli danakargebis kuTxis tangensi, eleqtruli 

simtkice. 

kuTri moculobiTi winaRoba aris sidide, romelic iZleva SesaZleb-

lobas SevafasoT masalis eleqtruli winaRoba masSi denis gavlis dros. 

mis Sebrunebul sidides ewodeba kuTri moculobiTi gamtaroba. 

kuTri zedapiruli winaRoba aris sidide, romelic saSualebas iZleva 

SevafasoT masalis eleqtruli winaRoba mis zedapirze eleqtrodebs Soris 

denis gavlis dros. mis Sebrunebul sidides ewodeba kuTri zedapiruli 

gamtaroba. 

kuTri winaRobis temperaturuli koeficienti aris sidide, romelic 

gansazRvravs temperaturis cvlilebiT masalis kuTri winaRobis cvlile-

bas. temperaturis gazrdiT dieleqtrikebis eleqtruli winaRoba mcirdeba, 

anu maTi temperaturuli koeficienti uaryofiTia. 

dieleqtrikuli SeRwevadoba aris sidide, romelic saSualebas iZleva 

SevafasoT masalis unari Seqmnas eleqtruli tevadoba. fardobiTi dieleq-

trikuli SeRwevadoba Sedis absoluturi dieleqtrikuli SeRwevadobis 

sidideSi. 

dieleqtrikuli SeRwevadobis kuTxis tangensi gansazRvravs cvlad 

denze muSaobis dros simZlavris danakargebs dieleqtrikSi. 

eleqtruli simtkice aris sidide, romelic saSualebas iZleva Seva-

fasoT dieleqtrikis unari winaaRmdegoba gauwios eleqtruli ZabviT 

daSlas. 

kabelebis ZarRvebis (nax.4.1) eleqtruli izolaciisaTvis gamoiyeneba 

gaJRenTili sakabelo qaRaldi, rezina, plastmasi (polivinilqloridi, 

polieTileni, polivinilqloridis plastikati da sxva).  
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           a)                 Bb)                        g) 

nax.4.1. kabelebi qaRaldis (a), rezinisa (b) da plastmasis (g) izolaciiT 

 

sakabelo qaRaldi warmoadgens maRali Zabvis kabelebSi gamoyenebul 

ZiriTad saizolacio masalas. kabelze daxvevis Semdeg mas gaJRenTaven 

eleqtrosaizolacio zeTiT. kabelis ZarRvze qaRaldis lentis daxvevis 

dros qaRaldi eqvemdebareba meqanikur daWimvas. amitom sakabelo qaRalds 

unda gaaCndes sakmarisad maRali meqanikuri simtkice gaWimvisa da 

gadaRunvis dros.  

sakabelo qaRaldi iwarmoeba 35, 110 da 220 kv Zabvis Zalovani kabelebis 

ZarRvebis izolaciisaTvis. 

yvela saxis rezinis damaxasiaTebeli Tvisebaa maTi didi elastiuroba, 

anu unari gaWimvisas maqsimalurad dagrZeldes da gamWimavi datvirTvis mo-

xsnis Semdeg narCeni wagrZelebis gareSe daubrundes sawyis sigrZes.  

amasTanave undaAaRiniSnos rezinis maRali wyalmedegoba, airSeuRwe-

vadoba da kargi saizolacio maxasiaTeblebi. yvela rezinis ZiriTadi kom-

ponentia kauCuki. nedl rezins gaaCnia plastikuroba, advilad daefineba da 

Semoekvreba gamtaris SiSvel ZarRvs, riTac qmnis mis ZiriTad izolacias. 

polieTileni aris myari gaumWirvale TeTri an moTeTro-monacisfro 

feris masala. Sexebisas ramdenadme cximiani. polieTilenidan miRebuli 

gamtarebisa da kabelebis izolacia gamoirCeva gaxurebamedegobiTa (1000C) 

da meqanikuri simtkiciT. kabelarxebisaTvis damzadebuli polieTilenis 

milebi icaven kavSirgabmulobis eleqtrul xazebs WuWyis, wylis 

moxvedrisa da cxovelebis mier gadaRrnisagan. 

polivinilqloridi warmoadgens TeTri feris fxvnils, romlisganac 

cxeli dawnexviT miiReben meqanikurad mtkice nakeTobebs (firfitebs, 

milebsa da sxva), zemoqmedebisadmi mdgrad mineralur zeTebs, sxvadasxva 

gamxsnelebs, tuteebsa da mJavebs. fxvnilisebri polivinil-qlorididan 

iReben myar, mtkice masala – viniplasts furclebis, milebis, Reroebis 

saxiT, romelTac gaaCniaT maRali meqanikuri simtkice da saizolacio 

Tvisebebi. 

polivinilqloridis fxvnilis SereviT zeTismagvar siTxesTan – 

plastikatTan miiReba polivinilqloridis plastikati. igi warmoadgens 

rulonebad daxveul masalas, romelic farTod gamoiyeneba samontaJo 

sadenebis ZiriTad izolaciad da agreTve kabelebis damcavi garsacmebis 

dasamzadeblad.  
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nax.4.2. polivinilqloridis masalisagan damzadebuli saizolacio masalebi 

 

polivinilqloridis plastikati aris sxvadasxva feris. misgan amza-

deben moqnil saizolacio milebsa da mwebare saizolacio lentebs (nax.4.2). 

am masalis damaxasiaTebeli Tvisebaa is, rom cecxlidan gamotanis Semdeg 

wyvets wvas. 

Txevad saizolacio masalebs yvelaze xSirad gamoiyeneben: transfor-

matorebSi, amomrTvelebSi, SemyvanebSi, kabelebSi eleqtruli izolaciisaT-

vis da kondensatorebSi zeTiT gaJRenTili qaRaldis saxiT. maT miekuTv-

nebian satransformatoro zeTi, laqebi, gamoxdili wyali da sxva. 

daimaxsovreT! satransformatoro zeTi transformatorebSi gamoiye-

neba izolaciisaTvis da gragnilebis gagrilebisaTvis. 

TavianTi daniSnulebis mixedviT laqebi iyofa gamJRenT, damfarav da 

mwebav laqebad. gamJRenTi laqebi gamoiyeneba eleqtruli manqanebisa da 

aparatebis gragnilebis gasaJRenTad maTi xviebis damagrebis, gragnilebis 

Tbogamtarobis koeficientis gazrdisa da tenmedegobis amaRlebis mizniT. 

damfaravi laqebi saSualebas iZlevian gragnilebis, plastmasebisa da sxva 

saizolacio detalebis zedapirebis dafarviT Seiqmnas tenmedegi da 

zeTmedegi zedapirebi. mwebavi laqebi gamoiyeneba qarsis furclebis 

erTmaneTTan, qaRaldTan da qsovilebTan Sesawebeblad, qarsis saizolacio 

masalebis misaRebad. 

  

sakontrolo kiTxvebi: 

1.  rogor masalebs ewodebaT dielqtrikebi? 

2.  CamoTvaleT myari,Txevadi da airisebri dieleqtrikebi. 

3.  ras gansazRvravs dieleqtrikuli SeRwevadobis kuTxis tangensi? 

4.  romeli masalebi gamoiyeneba kabelis ZarRvebis eleqtruli izola-

ciisaTvis? 

 

4.3. spilenZis, aluminis da maTi Senadnobebis samontaJo  

gamtarebi da kabelebi 

 

gamtari masalebi (gamtarebi) ewodeba nivTierebebs, romlebSic eleq-

truli velis gaCenis SemTxvevaSi aRiZvreba eleqtruli deni. gamtari 

masalebi SeiZleba iyos myari, Txevadi da airisebri. eleqtroteqnikaSi myar 

masalad yvelaze xSirad gamoiyeneba liTonebi da maTi Senadnobebi, 



113 
 

agreTve naxSirbadi da maTi SenaerTebis modifikaciebi. liTonuri gamtari 

masalebi iyofa mcire da didi kuTri winaRobis masalebad. mcire winaRobis 

masalebi xasiaTdebian maTSi denis gavlis dros eleqtroenergiis mcire 

danakargebiT maTgan mzaddeba: kabelebi, sadenebi, zonarebi, gragnilebi. 

didi winaRobis masalebSi xdeba eleqtruli energiis siTbod gardaqmna da 

amitom maTgan amzadeben: reostatebs, gamacxelebel xelsawyoebs, varvara 

naTurebsa da sxva. 

daimaxsovreT! Tanamedrove eleqtroteqnikaSi gamtari masalebidan 

didi mniSvneloba eniWeba spilenZs, alumins, folads, volframs, molib-

dens, platinas, vercxls, vercxliswyalsa da Senadnobebs: konstantans, 

manganins, niqroms, fexrals da sxva. 

gamtar masalebSi mniSvnelovani roli eniWebaT naxSirsa da misgan 

damzadebul nakeTobebs. naxSiris nakeTobebi gamoiyeneba eleqtruli manqa-

nebis jagrisebad, rkaluri Rumelebis eleqtrodebad, sakontaqto detale-

bad da sxva. 

gamtari masalebidan maRali Tbo- da eleqtrogamtarobiT gamoirCeva 

vercxli, magram misi siZvirisa da iSviaTobis gamo, mas gamoiyeneben mxo-

lod sapasuxismgeblo kontaqtebSi, radgan igi ara marto idealuri gamta-

ria, aramed ar iJangeba muSaobis procesSi da drois mixedviT ar uaresdeba 

kontaqtis Tvisebebi. unda aRiniSnos, rom vercxlis Semdeg eleqtrogamta-

robiT meore da mesame adgilzea spilenZi da alumini.  

spilenZi warmoadgens sxvadasxva minarevisagan gasufTavebul mowiTa-

lo-narinjisfer liTons 10830C dnobis temperaturiT. mas gaaCnia kargi 

meqanikuri Tvisebebi da plastikuroba, rac saSualebas iZleva miviRoT 

misgan 0,03_0,01 mm diametris sadeni da agreTve Txeli lentebi. spilenZis 

gamtari Zalian mdgradia atmosferuli koroziis mimarT, rasac ganapiro-

bebs oqsidis Txeli fena, romliTac igi ifareba haerze da rac xels uS-

lis masSi Jangbadis Semdgom SeRwevas. 

warmoeba uSvebs sisufTavis sxvadasxva xarisxis eqvsi markis spilenZis 

gamtars. spilenZSi minarevebad gamoiyeneba: bismuti, stibiumi, rkina,tyvia, 

TuTia,nikeli, gogirdi da Jangbadi. gamtari nakeTobebis (sagragnile da 

samontaJo sadenebisa da kabelebnis) dasamzadeblad gamoiyeneba spilenZi, 

romelic Seicavs 0,05_0,1% minarevebs. 

mcire diametris spilenZis mavTuls gaaCnia didi damSleli Zabva da 

didi kuTri eleqtruli winaRoba. amitom Zalian mcire diametris gamta-

rebisaTvis, romlebic gamoiyenebian maRal (3000C) temperaturaze samuSaod, 

iyeneben uJangbado spilenZisagan damzadebul mavTuls, romelic gamoirCeva 

didi sisufTaviT. yvela markis spilenZisaTvis kuTri winaRobis tempera-

turuli koeficientia 0,0043   1/0C. 

alumini warmoadgens spilenZis Semdeg meore gamtar masalas, romelic 

aseve gamoirCeva SedarebiT kargi gamtarobiTa da atmosferuli koroziis 
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mimarT mdgradobiT. haerze alumini Zalian swrafad ifareba oqsidis Txeli 

feniT, romelic saimedod icavs mas Jangbadis SeRwevisagan. amave dros am 

afsks gaaCnia mniSvnelovani sididis eleqtruli winaRoba. amitom aluminis 

sadenebis cudad dacul SeerTebis adgilebSi SeiZleba iyos didi gardama-

vali winaRobebi, radgan aluminis sadenebis sxva liTonebis sadenebTan 

SeerTebis adgilebSi tenis moxvedrisas SeiZleba warmoiqmnas galvanuri 

wyvili. am dros aluminis sadeni daiSleba aRZruli adgilobrivi galva-

nuri denebis mier. galvanuri wyvilis Tavidan acilebis mizniT, saWiroa 

SeerTebis adgilebi guldasmiT daculi unda iqnas tenisagan, magaliTad, 

laqiT dafarviT. aluminis sadenebi da dengamtari detalebi erTmaneTTan 

SeerTebulni unda iqnen civi an cxeli SeduRebiT, agreTve mirCilviT, mag-

ram am dros gamoyenebuli unda iqnes specialuri sarCili da flusi. 

kabelebi gamoiyeneba eleqtroenergiis gadacemisa da ganawilebisaTvis 

da agreTve eleqtrodanadgarebis sxvadasxva elementebis SesaerTeblad. 

Tavisi daniSnulebis mixedviT kabelebi iyofa Zalovan da sakontrolo 

kabelebad. 

daimaxsovreT! Zalovani kabelebi gamoiyeneba Zalovani danadgarebis 

kvebisaTvis, sakontrolo kabelebi – kontrolis, signalizaciis, distan-

ciuri marTvisa da avtomatikis wredebis SeqmnisaTvis. 

garda amisa, arsebobs specialuri daniSnulebis kabelebi, magaliTad, 

samTo samuSaoebis, gemebis, moZravi Semadgenlobisa da sxva. 

kabeli Sedgeba erTi an ramdenime izolirebuli dengamtari ZarRvi-

sagan romelic moTavsebulia hermetul (liTonis an araliTonis) garsac-

mebSi, romelTac gareT Cadebisa da eqspluataciis pirobebidan gamomdinare 

SeiZleba qondeT javSniani an damcavi safari. 

kabelis ZiriTad elementebs 

warmoadgenen: dengamtari ZarR-

vebi, izolacia, garsebi, javSani 

da gare safari. kabelis daniS-

nulebisa da eqspluataciis piro-

bebidan gamomdinare maT kon-

struqciaSi zogierTi elementi 

SeiZleba ar hqondes. dengamtari 

ZarRvebi damzadebulia spilenZi-

sagan da aluminisagan. 

nax.4.3-ze mocemulia sakontrolo da Zalovani kabelebis erTerTi saxe. 

kabelis garsacmebi SeiZleba iyos tyviis, aluminis rezinis, plastma-

sis. isini icaven dengamtari ZarRvebis izolacias sinaTlis, tenis, qimiuri 

nivTierebebis da garemomcveli garemosa da sxva faqtorebisagan, agreTve 

meqanikuri dazianebisagan. 

   
      a)                         b) 

nax.4.3. sakontrolo (a) da Zalovani (b) kabelebi 
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kabelis damcavi safari uzrunvelyofs maT saimedoobasa da xangamZle-

obas sxvadasxva pirobebSi Cadebis eqspluataciisas. am pirobebidan gamom-

dinare kabeli SeiZleba iyos ujavSno an foladis lentebiT dajavSnuli, 

agreTve sworkuTxa an mrgvali kveTis moTuTi-ebuli gamtarebiT, romelic 

garedan dafarulia boWkovani masalebis an plastmasis damcavi safariT. 

kabelis garsebad gamoiyeneba Semdegi aRniSvnebi: garsacmi _ C (tyviis), 

A (aluminis), H (uwvi rezinis), B (polivinqloridis); damcavi safari _ Б 

(javSani lentebisagan), П (javSani Caketili sadenebisagan); gare safaris 

ararsebobisas _ Г (SiSveli), agreTve masSi SeiZleba iyos aso _ miniSnebebi, 

romlebic uCveneben sxva elementebs konstruqciaSi. magaliTad, Tu marka 

iwyeba О asoTi, is gviCvenebs, rom kabelSi aris calke tyviiT dafaruli 

ZarRvi. warmoebis mier gamoSvebulia sxvadasxva tipis kabelebi. spilenZis 

ZarRviani (frCxilebSi aluminis ZarRviani) kabelebia: 

ВВГ (АВВГ) _ polivinilqloridis izolaciiTa da garsacmiT; 

ПВГ (АПВГ) _ polieTilenis izolaciiTa da polivinilqloridis 

garsacmiT; 

ВВБ (АВВБ) _ polivinilqloridis izolaciiTa da garsacmiT, gare 

safariT, foladis lentebiT dajavSnuli. 

ПВБ (ФПВБ) _ polieTilenis izolaciiTa da polivinilqloridis 

garsacmiT, gare safari, dajavnuli foladis lentebiT. 

Zalovani magistraluri qselebisaTvis farTod gamoiyeneba АШВ (ААШВ) 

markis Zalovani kabelebi, spilenZis (aluminis) ZarRviT gaJRenTili 

qaRaldis izolaciiT, aluminis garsebSi, polivinilqloridis SlangebSi, 

romlebic gaangariSebulia 1_10 kv Zabvaze da Caiwyoba: nagebobebSi, arxebSi, 

gvirabebSi da miwaSi. am kabelebs aluminis garsacmSi, polivinilqloridis 

SlangSi, romlebic gaangariSebulia 1_10 kv Zabvaze da Caiwyoba: nagebob-

ebSi, arxebSi, gvirabebSi da miwaSi (tranSeiSi). 

daimaxsovreT! gamtari warmoadgens erT araizolirebul ZarRvs an 

erT an ramdenime izolirebul ZarRvs, romelsac Cadebisa da eqsplu-

ataciis pirobebidan gamomdinare SeiZleba hqondeT araliTonis garsacmi 

da metalis an arametalis  damcavi safari. 

gamtarebi iyofa izolirebul (nax.4.4.a) da araizolirebul (nax.4.4.b), 

dacul da ara dacul gamtarebad. 

araizolirebuli (SiSveli) gamtarebi ZiriTadad gamoiyeneba sahaero 

xazebis montaJisaTvis. isini SeiZleba iyos: aluminis, folad-aluminis, 

spilenZis brinjaosa da foladis. 

izolirebul gamtarebs SeiZleba hqondeT mxolod aluminisa da 

spilenZis dengamtari ZarRvebi. izolaciis misaRebad gamoiyeneba rezina da 

plastmasi. 
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        a)                                    b) 

nax.4.4. izolirebuli (a) da SiSveli (b) sadenebi 

 

meqanikuri, sinaTlisa da tenis zemoqmedebisagan dacvis mizniT gamta-

rebi dafarulia rezinis, plastmasis an metalis lentiT.  

gamtarebs romelTac gaaCniaT gare damcavi garsacmi ewodebaT daculi, 

xolo romelTac ar gaaCniaT _ aradaculi. gamtarebs aseve gaaCniaT 

msubuqi damcavi safari qaRald _ bambis narTisagan damzadebuli lentis 

saxiT, gaJRenTili sidamplis sawinaaRmdego SemadgenlobiT.  

zonari Sedgeba ori an meti izolirebuli moqnili an gansakuTrebiT 

moqnili dagrexili an paralelurad Cawyobili ZarRvebisagan, romelTac 

eqspluataciis pirobebidan gamomdinare, SeiZleba hqondeT liTonis garsac-

mi da damcavi sadenebi. zonari sadenebisagan gansxvavdeba mravalmavTu-

liani ZarRvebis moqnilobiT. 

nax.4.5-ze naCvenebia sxvadasxva saxis zonarebi. 

 

       

nax.4.5. sxvadasxva saxis zonarebi 

 

gamtarebisa da zonaris markirebaSi aso А uCvenebs dengamtari ZarRvis 

masalas, alumini (А asos ar arsebobis SemTxvevaSi dengamtari ZarRvi 

spilenZisaa), meore aso П niSnavs gamtars, mesame izolaciis masalas: Р _ 

rezini, В _  polivinilqloridi, П _ polieTileni. gamtarebsa da zonarebis 

markebSi SeiZleba iyos sxva asoebic, magaliTad О _ Semonaqsovi; Т _ milSi 

Cadeba; П _ brtyeli elementi gamyofi fuZiT; Г _  moqnili da sxva. 

daimaxsovreT! gamtarebi da kabelebi gansxvavdebian rogorc Zar-

Rvebis ricxviTa da kveTiT, aseve nominaluri ZabviT. 

Zalovani kabelebis ZarRvebis ricxvi SeiZleba iyos 1-dan 4-mde, xolo 

sakontrolo kabelebisa 4-dan ocdaCvidmetamde. ZarRvebis kveTi SeiZleba 
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iyos  0.75-dan 600 mm2-mde. standartuli kveTebi: 0.5; 0.75; 1.0; 1.5; 2.5; 6.0; 10; 0; 

16; 25; 35; 50; 70; 95; 120; 150; 185; 240; 300; 400; 500; 625; 800 mm2. gamtarebi 

mzaddeba 380; 660 da 300 v Zabvaze, xolo kabelebi _ 110-kv Zabvamde yvela 

standartul Zabvaze. 

eleqtrogayvanilobis montaJisaTvis gamtarebis garda gamoiyeneba 

mcire kveTis kabelebi rezinis an plastmasis izolaciiTa da damcavi 

garsacmiT АНРГ; АВПГ; АСПГ. Aaseve SesaZlebelia sxva Semadgenlobis 

mqone saizolacio saSualebebis gamoyenebac. 

 

sakontrolo kiTxvebi 

1.  ra daniSnuleba gaaCniaT gamtarebsa da kabelebs? 

2.  CamoTvaleT Tanamedrove eleqtroteqnikaSi gamoyenebuli gamtari 

masalebi. 

3.  ra gansxvavebaa gamtarsa da kabels Soris? 

4.  ras uCvenebs gamtarebisa da zonarebis markirebaSi aso A? 

 

 

4.4. eleqtroteqnikuri foladebi, feritebi da sxva 

magnitodieleqtrikebi 

  

masalebs, romlebic urTierTqmedebaSi Sedian magnitur velTan, an sxva 

fizikur movlenebTan (rac gamoixateba fizikuri zomebis, temperaturis, 

gamtarobis cvlilebiT, eleqtruli potencialis aRZvriTa da sxva) magni-

turi masalebi ewodebaT. 

daimaxsovreT! magnitur masalebs miekuTvnebian nivTierebebi, romel-

Tac gaaCniaT gansazRvruli magnituri Tvisebebi da gamoiyenebian Tana-

medrove teqnologiaSi. magnituri masalebi SeiZleba iyos sxvadasxva 

Senadnobebi, qimiuri naerTebi, siTxeebi da sxva. 

sidideebs, romelTa daxmarebiTac  fasdeba masalaTa Tvisebebi, magni-

turi maxasiaTeblebi ewodeba. maT miekuTvneba absoluturi da fardobiTi 

magnituri SeRwevadobebi, magnituri SeRwevadobis temperaturuli koefi-

cienti, magnituri velis maqsimaluri energia da sxva. yvela magnituri masa-

la iyofa or jgufad: magniturad rbili da magniturad magari. 

magniturad rbili masalebis Tvisebaa histerezisze mcire danakargebi 

(histerezisi aris sxeulSi gareSe damamagnitebeli velis narCeni magne-

tizmi). maT gaaCniaT SedarebiT didi magnituri SeRwevadoba, mcire 

koercitiuli Zala (magnituri velis daZabuloba, romelic cikluri gada-

magnitebis pirobebSi iwvevs feromagnetikis nulis tol magnitur induq-

cias) da gaJRenTvis didi induqcia. am saxis masalebi gamoiyeneba tran-

sformatorebis, eleqtruli manqanebis da aparatebis, magnituri ekranebisa 
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da sxva mowyobilobebis dasamzadeblad, sadac aucilebelia energiis mcire 

danakargebiT damagniteba. 

magniturad magari masalebi maxasiaTebelia histerezisze didi danakar-

gebi, gaaCniaT didi koercitiuli Zala da aseve didi narCeni induqcia. es 

masalebi didxans inarCuneben miRebul magnitur energias, anu xdebian 

mudmivi magnituri velis wyaroebi. amitomac maT iyeneben mudmivi magnitebis 

dasamzadeblad. 

safuZvlis mixedviT magnituri masalebi iyofian: liTonur, araliTo-

nur da magnitodieleqtrikebad.  

liTonur magniturad rbil masalebs miekuTvnebian: sufTa rkina, furc-

lovani eleqtroteqnikuri foladi, permaloi (rkina-nikelis Senadnobebi) 

da sxva. liTonur magniturad magar masalebs miekuTvnebian: legirebuli 

foladebi, rkinis, aluminisa da nikelis safuZvelze legirebul kompo-

nentebTan (kobalti, siliciumi) erTad  miRebuli specialuri Senadnobebi. 

araliTonur magnitur masalebs ki _ feritebi. 

magnitodieleqtrikebi warmoadgenen maRal temperaturaze dawnexil 

kompoziciur masalas, romelic Sesdgeba 70-80% feromagnituri fxvnilisa 

da 30-20% organuli maRalpolimeruli dieleqtrikisagan. magnitodieleq-

trikebs gaaCniaT didi kuTri eleqtruli winaRoba da mcire danakargebi 

grigalur denebze. isini gamoiyenebian maRal sixSireebze magnitogamtare-

bis, induqciuri koWebis gularebisa da sxvaTa dasamzadeblad. 

eleqtroteqnikuri foladi aris Txelfurclovani movercxlisfro 

liToni, romelic gamoiyeneba eleqtroteqnikuri mowyobilobebis: trans-

formatorebis, generatorebis, eleqtroZravebis, eleqtromagnitebisa da 

sxvaTa magnitogamtarebis dasamzadeblad.  

moTxovnili Tvisebebidan gamomdinare eleqtroteqnikuri foladi Sei-

cavs sxvadasxva raodenobis siliciums. warmoebis teqnologiidan gamomdi-

nare eleqtroteqnikuri foladi iyofa civadnaglin da cxlad naglin 

foladebad. xandaxan malegirebel damatebad igi SeiZleba Seicavdes 0,5%-

mde alumins. eleqtroteqnikuri foladi gamoSvebulia furclebisa da 

0,05_1 mm sisqis viwro lentebis saxiT (nax.4.5). eleqtroteqnikuri foladis 

xarisxi xasiaTdeba eleqtromagnituri TvisebebiT: kuTri danakargebiT, 

koercitiuli ZaliTa da induqciiT; Tvisebebis izitropiulobiT (liTonis 

Tvisebebis gansxvaveba glinvis mimarTulebis gaswvriv da ganiv), furcle-

bisa da zolebis geometruli zomebiTa da xarisxiT; meqanikuri TvisebebiT; 

agreTve eleqtrosaizolacio safaris parametrebiT. 

daimaxsovreT! foladSi kuTri danakargebis Semcireba uzrunvel-

yofs energiis danakargebis Semcirebas, xolo induqciis maqsimaluri 

amaRleba iZleva gabaritebis Semcirebis saSualebas. 

eleqtroteqnikuri foladi Cveulebriv miewodeba momwvar mdgomare-

obaSi. 
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      a)                                    b)  

nax.4.5. eleqtroteqnikuri foladis: a _ lentebi; b _ rulonebi 

 

permaloi warmoadgens 36-dan 80%-mde nikelis Semcvelobis rkina 

nikelis Senadnobs. ama Tu im maxasiaTeblis gaumjobesebis mizniT mis 

SemadgenlobaSi umateben qroms, molibdens, spilenZsa da sxva. yvela 

permalois damaxasiaTebeli Tvisebaa sust magnitur velebSi maTi advilad 

damagntebis unari da kuTri eleqtruli winaRobis didi mniSvneloba. 

nax.4.6-ze mocemulia permalois lenta da masze daxveuli koWebi. 

        
a)                                  b) 

nax.4.6. permalois lenta (a) da masze daxveuli koWebi (b) 

 

igi mzaddeba 0,02 mm da ufro naklebi sisqis lentebis saxiT. didi 

kuTri winaRobisa da stabiluri magnituri maxasiaTeblebis gamo isini 

gamoiyenebian 200_500khc sixSiremde, permaloi Zalian mgrZnobiarea 

deformaciebis mimarT, rac auaresebs mis sawyis magnitur maxasiaTeblebs 

da mis aRsadgenad saWiro xdeba specialuri damuSaveba. 

feritebi warmoadgenen araliTonur magnitur masalebs, romlebic 

damzadebulia specialurad SerCeuli liTonebis Jangeulebis rkinis 

JangTan Serevis gziT. feritis saxelwodeba ganisazRvreba im orvalentiani 

liTonis saxelwodebisagan, romlis Jangeulic aris feritis 

SemadgenlobaSi. Tu feritis SemadgenlobaSi Sedis TuTiis Jangi, maSin 

ferits ewodeba TuTiisa; Tu damatebulia marganeci, maSin – marganecisa. 

teqnikaSi gamoyenebian is rTuli (Sereuli) feritebi, romelTac martiv 

feritebTan SedarebiT gaaCniaT magnituri maxasiaTeblebis ufro gamsxvave-

buli mniSvnelobebi da ufro didi kuTri winaRoba. rTuli feritebis 

magaliTebia: nikel-TuTiis, marganec-TuTiisa da sxva feritebi. feritebis 

sxvadasxva saxeebi mocemulia nax.4.7-ze. 
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nax.4.7. feritebis sxvadasxva saxeebi 

 

feritebis damuSaveba SeiZleba mxolod abraziuli instrumentebiT. 

feritebi warmoadgenen magnitur naxevargamtarebs. maT iyeneben maRali 

sixSiris magnitur wredebSi, radganac maTSi danakargebi grigalur denebze 

umniSvneloa. 

 

 sakontrolo kiTxvebi: 

1. rogor masalebs ewodebaT magnituri? 

2. ras warmoadgenen feritebi? 

3. ra gamoyeneba gaaCnia eleqtroteqnikur folads? 

4. Ra TvisebebiT xasiaTdebian magniturad rbili masalebi? 

 

Sefasebis indikatorebi: 

 

eleqtrosaizolacio plastikuri da polimeruli dieleqtrikebi: 

_ gamtarebisa da maTi SeerTebebis daizolireba eleqtrosaizolacio 

lentebiT; 

_ polimeruli granulebisagan eleqtrosaizolacio sxmuli detalebis 

damzadeba; 

_ satransformatoro zeTis Semowmeba. 

spilenZis, aluminis da maTi Senadnobebis samontaJo sadenebi da 

kabelebi: 

_ sadenebisa da kabelebis ganivkveTis angariSi datvirTvis denis 

mixedviT; 

_ spilenZisa da aluminis sadenebisa da kabelebis samontaJod momza-

deba 

_ spilenZisa da aluminis sadenebisa da kabelebis SerCeva 

standartebisa da normatiuli dokumentacis mixedviT. 

eleqtroteqnikuri foladebi, feritebi da sxva magnitodieleqtrikebi:  

_ samSeneblo saqmeSi gamoyenebuli eleqtruli manqanebisa da 

aparatebisaTvis eleqtroteqnikuri foladebis SerCeva; 

_ feritebisa da magnitodieleqtrikebis gamoyeneba; 
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Tavi V. eleqtruli manqanebi samSeneblo saqmeSi 

 

am TavSi Tqven gaecnobiT samSeneblo saqmeSi gamoyenebul eleqroman-

qanebs; erTfaza da samfaza transformatorebis mowyobilobas, moqmedebis 

princips, klasifikaciasa da muSaobis reJimebs; samfaza asinqronuli Zrave-

bis, mudmivi denis generatorebisa da Zravebis konstruqcias, moqmedebis 

principsa da saxeobebs; eleqtrosamontaJo meqanizmebs, instrumentebsa da 

samarjvebs. 

 

5.1 transformatorebis mowyobiloba, moqmedebis principi,  

klasifikacia da muSaobis reJimebi 

 

teqnikis yvela dargSi, sadac ki gamoiyeneba eleqtroenergia xSirad 

saWiro xdeba avamaRloT da davadabloT ama Tu im energiis wyaros Zabva. 

mudmivi denis wredebSi Zabva maRldeba da dabldeba potenciometris 

saSualebiT. cvladi da impulsuri denis wredebSi gamoiyeneba specialuri 

mowyobilobebi – transformatorebi. 

daimaxsovreT! transformatorebis moqmedebis principi dafuZnebulia 

eleqtromagnituri induqciis movlenaze da SemdegSi mdgomareobs: fola-

dis gularaze (nax.5.1) daxveulia ori gragnili. erT gragnils, romelic 

SeerTebulia cvladi denis wyarosTan pirveladi gragnili ewodeba, 

meores, romelzec SeerTebulia momxmarebeli, anu datvirTva, ewodeba 

meoreuli. 

     
             a)                          b)                           g) 

nax.5.1. erTfaza transformatori (a), misi eleqtromagnituri (b) da principuli  (g) sqema 

eleqtruli deni gaivlis ra pirvelad gragnilSi qmnis magnitur na-

kads, romlis ZiriTadi nawili ikvreba foladis gularis gavliT da 

gadakveTs meoreuli gragnilis xviebs, aseve daainduqcirebs meoreul 

gragnilSi induqciis  emZ-s. 

radganac cvladi magnituri nakadi erTdroulad gadakveTs orive 

gragnils, maTSi daainduqcirebs cvlad e.m.Z-ebs: pirvelad gragnilSi – 

TviTinduqciis emZ-s – E1, xolo meoreul gragnilSi urTierTinduqciis emZ-

s _ E2. 

rogorc TiToeuli xviis, aseve gragnilis e.m.Z, rogorc cnobilia, da-

mokidebulia magnituri nakadis sididesa da magnituri nakadis cvlilebis 

siCqareze. 



122 
 

magnituri nakadis cvlilebis siCqare damokidebulia mxolod cvladi 

denis sixSireze, romelic mocemuli denisaTvis mudmivi sididea. mocemuli 

transformatorebisaTvis mudmivia agreTve magnituri nakadis sididec. 

amitom gansaxilvel transformatorSi TiToeuli gragnilis emZ damo-

kidebulia mxolod gragnilis xviebis odenobaze. 

ganvmartoT foladis gularis roli transformatorSi. zemoT vaCve-

neT, rom transformatoris xviebSi dainduqcirebuli emZ damokidebulia 

magnituri nakadis sidideze, anu magnitur induqciaze. Tavis mxriv, ama Tu 

im garemos magnituri induqcia damokidebulia magnitur SeRwevadobaze. 

amitom mniSvnelovani sididis emZ-isa da simZlavris misaRebad transfor-

matoris gularis masalad gamoiyeneben maRali magnituri SeRwevadobis 

mqone masalebs. es Tvisebebi gaaCniaT satransformatoro folads. 

zemoTqmuldan gamomdinare SeiZleba vTqvaT, rom nebismieri transfor-

matorisaTvis ZiriTadi Tanafardoba: E1/E2 = W1/W2 =K. am fardobas tran-

sformatoris transformaciis koeficienti ewodeba. 

anu orive gragnilis emZ-ebis Tanafardoba tolia maTi xviaTa ricxvis 

Tanafardobisa. 

Tu mxedvelobaSi ar miviRebT transformatoris xviebSi Zabvis vard-

nebs, maSin marTebulia Semdegi tolobac: U1/U2 = W1/W2 = K, anu trans-

formatoris pirveladi Zabvis fardoba meoreul ZabvasTan tolia 

pirveladi da meoreuli gragnilis xviaTa ricxvis fardobisa. 

daimaxsovreT! transformaciis koeficienti SeiZleba gansazRvruli 

iqnes, rogorc U1/U2 Zabvebis fardoba meoreul gragnilze datvirTvis ar 

arsebobis dros, anu transformatoris uqmi svlisas. Tu transfor-

matoris meoreul gragnilze CarTulia datvirTva, maSin Zabvis vardnis 

ugulvebelyofa ar SeiZleba da transformatoris transformaciis 

koeficienti ganisazRvreba formuliT: E1/E2 = W1/W2 =K. 

Tu transformatoris pirvelad gragnilze miwodebulia qselis Zabva, 

maSin meoreul gragnilze moxsnili iqneba qselis Zabvaze imdenjer meti, an 

naklebi Zabva, ramdenjerac meti an naklebia meore gragnilis xviaTa 

ricxvi. Tu meoreul gragnilze moxsnilia pirvelad gragnilze qselTan 

miwodebul Zabvaze meti Zabva, maSin aseT transformators ewodeba 

amamaRlebeli. piriqiT, Tu meoreul gragnilze moxsnili Zabva naklebia 

pirvelad gragnilze qselTan miwodebul Zabvaze, maSin transformators 

ewodeba damadablebeli. TiToeuli transformatori SeiZleba gamoyenebuli 

iqnes, rogorc amamaRleblad, aseve damadableblad. 

daimaxsovreT! transformatoris transformaciis koeficienti Cveu-

lebriv naCvenebia mis sapasporto monacemebSi, rogorc maRali Zabvis 

dabal Zabvaze fardoba, anu is yovelTvis metia erTze. 



123 
 

meoreul gragnilSi denis gazrdiT proporciulad gaizrdeba deni 

pirvelad gragnilSi, am dros Zabvis vardnis Sedegad aseve mcirdeba 

pirveladi da meoreuli Zabvebi gragnilebze. 

transformatoris pirvelad da meoreul gragnilebSi ganviTarebuli 

simZlavre ar SeiZleba iyos pirvelad gragnilSi daxarjul simZlavreze 

meti, aramed iqneba ramdenadme mcire (transformatorSi danakargebis 

sididiT). transformatorSi danakargebis simciris gamo, is SeiZleba ugul-

vebelyoT da SegviZlia davweroT toloba: 1 1 2 2u i u i . aqedan  1 2 1 2/ /u u i i K  , 

anu denebi transformatorSi Zabvebisa da, Sesabamisad, xviaTa ricxvis 

ukuproporciulia. es niSnavs, rom deni im gragnilSia meti, romlis Zabvac 

naklebia da piriqiT. amitom maRali Zabvis gragnils Cveulebriv amzadeben 

ufro wvrili mavTulisagan, vidre dabali Zabvisas. daniSnulebidan 

gamomdinare transformatorebi iyofian erTfazianebad da samfazianebad. 

erTfaza transformatorebi ori tipisaa: Rerovani (nax.5.2.a) da javS-

niani (nax.5.2.b). 

javSniani transformatore-

bis koWebi garSemortymulia 

gularebiT (rogorc javSani) 

Rerovan transformatorebSi 

dabali Zabvis gragnili moTav-

sebulia gularasTan axlos, 

xolo maRali Zabvis gragnili, 

misi ukeTesi izolaciis mizniT, 

moTavsebulia dabali Zabvis 

gragnilis gareT. aseT gragni-

lebs cilindruls uwodeben. 

eleqtroenergiis gadacemis dros gamoiyeneba Zalovani samfaza trans-

formatorebi. samfaza transformators aqvs gulara, romelic Sedgeba sami 

Rerosagan, romlis zeda da qveda boloebi Caketilia foladis uRliT. am 

Reroebze erTi meoreze moTavsebulia maRali da dabali Zabvis gragnilebi. 

                   
 

                      Aa)                              b) 

nax.5.3. samfaza Zalovani transformatoris gragnilebis ganlageba (a) 

da saerTo saxis  Wrili (b) 

      
a)                      b) 

nax. 5.2. erTfaza Rerovani (a) da javSniani (b)                     
         transformatorebi 
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sakontrolo kiTxvebi: 

1.  ra movlenazea damyarebuli damyarebuli transformatoris moqmede-

bis principi? 

2.  romel gragnils ewodeba pirveladi da romels – meoreuli? 

3.  ras ewodeba transformatoris transformaciis koeficienti? 

 

5.2. samfaza asinqronuli Zravebis konstruqcia, moqmedebis              

principi da saxeobebi 

 

eleqtrul manqanebs, romlebic cvladi denis eleqtrul energias gar-

daqmnian meqanikur energiad, ewodeba cvladi denis Zravebi. 

ukanasknel wlebSi  warmoebis sxvadasxva dargsa da soflis meurneo-

baSi Zalian farTo gamoyeneba hpoves e.w. asinqronulma Zravebma. maT gamoi-

yeneben liTonsaWreli Carxebis, amwe-satransporto manqanebis, transpor-

tiorebis, tumboebis, ventilatorebisa da sxvaTa eleqtroamZravebad. mcire 

simZlavris Zravebs gamoiyeneben sayofacxovrebo teqnikasa da atomatikis 

mowyobilobebSi. 

dReisaTvis mcire simZlavreebze gamoiyeneben erTfaza, xolo did sim-

Zlavreebze - samfaza asinqronuli Zravebs. 

daimaxsovreT! asinqronuli Zravebis moqmedebis principi dafuZne-

bulia mbrunavi magnituri velis gamoyenebaze. 

cvladi denis Zravas moqmedebis principis asaxsnelad CavataroT aseTi 

cda (nax.5.3). 

davamagroT nalisebri mag-

niti Reroze iseTnairad, raTa 

SeiZlebodes saxeluriT misi 

brunva. magnitis polusebs So-

ris RerZze moTavsebulia spi-

lenZis A cilindri, romelsac 

SeuZlia Tavisuflad brunva. 

daviwyoT saxeluris brunva sa-

aTis isris moZraobis mimarTu-

lebiT, magnituri nakadic daiwyebs brunvas da brunvisas gadahkveTs spi-

lenZis A cilindrs. cilindrSi aRiZvreba grigaluri denebi, romlebic 

Seqmnian Tavis sakuTar magnitur vels. es veli urTierTqmedebs mudmivi 

magnitis magnitur velTan, ris Semdegac magniti daiwyebs brunvas imave 

siCqariT da imave mimarTulebiT, romeli siCqariTac da mimarTulebiTac 

moZraobs magniti. sxvagvarad rom vTqvaT, cilindri waitaceba mudmivi 

magnitis mbrunavi veliT. 

dadgenilia, rom cilindris brunvis siCqare ramdenadme naklebia 

magnitis velis brunvis siCqareze. sinamdvileSi, Tu cilindri ibrunebs 

 
nax.5.3. mbrunavi magnituri velis misaRebi maketi 
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igive siCqariT, ra siCqariTac brunavs mudmivi magnitis magnituri veli, 

maSin cilindris magnituri veliT gadakveTa ar moxdeba da ar aRiZvreba 

grigaluri denebi, romlebic ganapirobeben cilindris brunvas. 

ase rom, magnituri velis brunvis siCqare ar emTxveva cilindris 

brunvis siCqares, anu rogorc amboben, cilindri magnitur velTan brunavs 

asinqronulad (arasinqronulad). amitom aseTi tipis Zravebma miiRes saxel-

wodeba _ asinqronuli. 

daimaxsovreT! magnituri velisa da eleqtroZravas brunvis siCqare-

Ta sxvaobis, fardobas magnituri velis brunvis siCqaresTan, elqtro-

teqnikuri manqanebis TeoriaSi ewodeba sriali. 

sriali aRiniSneba S asoTi da gamoisaxeba %-Si. 1( ) /S n n n  , sadac n 

magnituri velis brunvis siCqarea, br/wT; n1 _ Zravas rotoris brunvis 

siCqare, br/wT. 

zemoT moyvanil cdaSi brunavi magnituri veli da misiT gamowveuli 

cilindris brunva miRebulia mudmivi magnitis brunviT. amitom aseTi 

mowyobiloba ar warmoadgena eleqtroZravas. unda vaiZuloT eleqtruli 

deni Seqmnas mbrunavi magnituri veli da gamoviyenoT igi rotoris dasa-

bruneblad. 

nax.5.4,a-ze mocemulia asinqronuli Zravas sqema. wriuli formis fo-

ladis gularis (statoris) polusebze moTavsebulia sami gragnili, 

romelic erTmaneTis mimarT daZrulni arian 1200-iT. 

         
    a)                                   b) 

nax.5.4. asinqronuli Zravas sqema (a) da mbrunavi magnituri velis miReba (b) 

  

gularas SigniT RerZze damagrebulia liTonis cilindri _ eleqtro-

Zravas rotori. Tu gragnilebs erTmaneTTan SevaerTebT ise, rogorc 

naCvenebia nax.5.4,a-ze da CavrTavT samfaza denis wredSi, maSin sami polusis 

mier Seqmnili saerTo magnituri veli aRmoCndeba mbrunavi. nax.5.4,b-ze 

naCvenebia Zravas gragnilebSi denebis cvlilebis grafikebi da mbrunavi 

magnituri velis aRZvris procesi, rasac gviCveneben  isrebi rotoris 

SigniT. 

denis cvlilebis erTi sruli periodis ganmavlobaSi magnituri nakadi 

akeTebs srul brunvas. mbrunavi magnituri veli waitacebs cilindrs da 



126 
 

amgvarad miviRebT asinqronul Zravas. SevniSnavT rom nax.5.4,a-ze sacdeli 

gragnilebi SeerTebulia varskvlavad. magram mbrunavi magnituri veli 

iqmneba samkuTxa SeerTebis drosac. Tu adgilebs SevucvliT meore da 

mesame fazebis gragnilebs, maSin veli sawinaaRmdegod Seicvlis mimar-

Tulebas. brunvis mimarTulebis Secvla SeiZleba nebismieri ori fazis 

gadarTviT. 

Cven ganvixileT asinqronuli Zravis mowyobiloba, romelsac statorze 

gaaCnia sami gragnili. am SemTxvevaSi mbrunavi magnituri veli orpolusaa 

da erT wamSi Sesrulebuli brunvaTa ricxvi tolia erT wamSi denis 

cvlilebis periodebis ricxvisa. Tu statoris  wrexazze ganvalagebT 6 

gragnils, maSin Seiqmneba oTxpolusa mbrunavi magnituri veli, cxra 

gragnilis ganTavsebis SemTxvevaSi veli iqneba eqvspolusa. 

50f   hc samfaza denis sixSiris wredSi Sesrulebuli n brunvaTa 

ricxvi iqneba: 

orpolusa statorSi 50 60/1 3000n     br/wT; oTxpolusa statorSi 

50 60/ 2 1500n    br/wT; roca wyvilpolusTa ricxvia p, maSin 60/n f p   

br/wT. 

amgvarad dadgenilia, rom magnituri velis brunvis siCqare damokide-

bulia Zravas statorze ganlagebuli gragnilebis ricxvze. rogorc 

cnobilia, Zravas rotoris brunvis siCqare iqneba ramdenadme naklebi 

magnituri velis brunvis siCqareze. amasTanave es gansxvaveba Zalian mcirea. 

magaliTad Zravis uqmi svlis dros igi Seadgens mxolod 3%-s, xolo 

datvirTuli mdgomareobaSi 5_7%. maSasadame, asinqronuli Zravas rotoris 

brunvis siCqare datvirTvis cvlilebisas icvleba Zalian mcire sazRvrebSi, 

rac warmoadgens mis upirates Tvisebas. 

asinqronuli Zravebis konsruqcia da saxeobebi. 

daimaxsovreT! asinqronuli manqanis uZrav nawils ewodeba statori, 

xolo moZrav nawils – rotori. 

statoris ZiriTadi daniSnuleba ZravaSi mbrunavi magnituri velis Se-

qmnaa. grigalur denebze danakargebis Semcirebis mizniT statoris gulara 

akrefilia eleqtromagnituri foladis Txeli daStampuli furclebisagan 

da Cawnexilia sadgarSi. nax.5.5.a-ze naCvenebia awyobili statoris gulara. 

sadgari 1 mzaddeba aramagnituri masalisagas Tujis an aluminisagan. 

eleqtroteqnikuri foladis furclebis 2 zedapirze gakeTebulia kiloebi, 

romlebSic Calagebulia samfaza gragnili 3. statoris gragnili ZiriTa-

dad mzaddeba mrgvali an sworkuTxa kveTis spilenZis (iSviaTad aluminis) 

izolirebuli gamtarebisagan. 

statoris gragnili Sedgeba sami calkeuli nawilisagan, romelTac 

fazebi ewodebaT. fazebis sawyisebi aRiniSneba C1, C2, C3 asoebiT, xolo 

boloebi _ C4, C5, C6-iT. 
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fazebis sawyisebi da boloebi gamoyvanilia sadgarze damagrebul 

saklemeze (nax.3.5.b). statoris gragnilebi SeiZleba SeerTebuli iqnes 

varskvlavad an samkuTxedad (nax.5.5.g). gragnilebis SeerTebis sqemis SerCeva 

damokidebulia qselis xazur Zabvasa da Zravas sapasporto monacemebze. 

samfaza Zravas pasportSi mocemulia qselis xazuri Zabva da statoris 

gragnilis SeerTebis sqema. magaliTad, 660/380. mocemuli Zrava unda 

CavrToT Ux = 660 v Zabvis qselSi varskvlavad, xolo Ux = 380 v Zabvis 

qselSi – samkuTxedad. 

 
   a)                      b)                  g) 

nax.5.5. asinqronuli Zravas statori awyobil mdgomareobaSi (a), fazebis sawyisi da 

boloebi (b) da varskvlavad da samkuTxedad CarTvis sqemebi (g) 

asinqronuli Zravebis statori (nax.5.5.a) mzaddeba aracxadi polusebiT. 

statoris Siga zedapiri gluvia.  

statoris msgavsad, rotoric akrefilia daStampuli foladis furc-

lebisagan, romelsac gare mxridan gaaCnia kiloebi. kiloebSi Cawyobilia 

rotoris  gragnili. rotoris gragnilebi ori saxisaa: mokledSerTuli da 

fazuri. amitom, rotoris konstruqciidan gamomdinare, eleqtronuli Zrave-

bi iyofa mokledSerTul da fazur rotorian (sakontaqto rgolebiT) Zra-

vebad. 

mokledSerTuli rotoris gragnili Sedgeba Reroebisagan 3, romlebic, 

Cawyobilia rotoris gularas kiloebSi. es Reroebi torsebidan erTmaneT-

Tan SeerTebulia satorse rgolebis daxmarebiT (nax.5.6.a). aseT gragnils 

`ciyvis borbali~ ewodeba.  

mokledSerTuli roto-

rian eleqtroZravas ar 

gaaCnia moZravi kontaqtebi. 

amis gamo aseT Zravebs gaaC-

niaT maRali saimedoba. ro-

toris gragnili mzaddeba 

spilenZis, aluminis, TiTbe-

risa da sxva masalebisagan. 

zogierT ZravebSi `ciyvis 

 
           a)                         Bb) 

 nax.5.6. „ciyvis borbali“ (a) da mokledSerTuli 
rotori WrilSi (b) 
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borbali~ Secvlilia sxmuli rotoriT, romlis gragnilad gamoyenebulia 

rotoris RrmulebSi Casxmuli alumini. 

daimaxsovreT! mokledSerTul rotoriani Zravas gaSveba xdeba ori 

xerxiT: 1) denkveTis saSualebiT samfaza qselis uSualo CarTviT sta-

torTan; es xerxi umartivesia da ar moiTxovs calke ganxilvas. 2) sta-

toris gragnilTan moyvanili  Zabvis dadablebiT; es dadableba SeiZleba 

miRebuli iqnas statoris wredSi reostatis SeyvaniT an statoris grag-

nilebis gadarTviT varskvlavidan samkuTxedze. es ukanaskneli iTvleba 

didi simZlavris asinqronuli Zravebis gaSvebis gavrcelebul xerxad. 

gaSvebis aRniSnuli xerxi vargisia mxolod im SemTxvevaSi, Tu stato-

ris normaluri muSaobis reJimi gaTvlilia misi gragnilebis samkuTxe-

debad SeerTebisas.  

fazur-rotoriani asinqronuli Zrava (sakontaqto rgolebiT) WrilSi 

naCvenebia nax.5.7.a-ze. misi ZiriTadi Semadgeneli nawilebia: sadgari 1, sta-

toris gragnili 2, fazuri rotori 3, sakontaqto rgolebi 4 da musebi 5.  

 
                      Aa)                                 b) 

nax.5.7. fazurrotoriani asinqronuli Zrava WrilSi (a) da fazuri rotori (b) 

fazuri rotoris gragnili statoris gragnilis analogiurad samfa-

zaa. wyvilpolusTa igive ricxviT. gragnilix xviebi Calagebulia rotoris 

gularas kiloebSi da SeerTebulia varskvlava sqemiT. TiToeuli fazis bo-

lo SeerTebulia rotoris lilvze damagrebul sakontaqto rgolebTan da 

musebis gavliT gamoyvanilia gare wred-

Si. sakontaqto rgolebi damzadebulia 

TiTbris an foladisagan. isini izoli-

rebulia rogorc erTmaneTisagan, aseve 

lilvisaganac. musebi damzadebulia me-

talografitisagan, romlebic sakontaq-

to rgolebTan miWerilia Zravas kor-

pusze uZravad damagrebuli mussaWeris 

zambarebis daxmarebiT. nax.5.8-ze naCvene-

bia mokledSerTuli da fazurrotori-

ani asinqronuli Zravebis pirobiTi aRniSvnebi. 
              

 
      a)                   b) 

nax.5.8. mokledSerTul (a) da fazur 
(b) rotoriani asinqronuli Zravebis 

pirobiTi aRniSvnebi 
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fazurrotoriani asinqronuli Zravebi Cveulebriv warmoadgenen didi 

simZlavris eleqtroZravebs da daZvrisas moiTxoven did Zalas. amitom maTi 

amuSaveba xdeba maT gragnilebTan reostatis CarTviT. 

 

sakontrolo kiTxvebi: 

1.  ras ewodeba eleqtruli Zrava? 

2.  ra movlenaze aris damokidebuli cvladi denis eleqtruli Zravas 

moqmedebis principi? 

3.  ra ZiriTadi nawilebisagan Sedgeba eleqtruli Zrava? 

4.  ras ewodeba sriali? 

5.  ramdeni saxis arsebobs asinqronuli Zrava? 

6.  ramdeni xerxiT xdeba asinqronuli Zravas GgaSveba? 

 

5.3. erTfaza asinqronuli Zravebi da maTi maxasiaTeblebi 

 

rogorc zemoT aRvniSneT, erTfaza asinqronuli Zravebi warmoadgenen 

mcire simZlavris eleqtrul manqanebs, romlebic gamoiyeneba sayofacxov-

rebo da sawarmoo daniSnulebis sxvadasxva saxis meqanizmis eleqtroamZra-

vad. erTfaza Zravebis simZlavre 5_10 kvt-mdea. 

konstruqciuli SesrulebiT isini samfaza mokledSerTul rotoriani 

eleqtroZravebis analogiuria. 

erTfaza asinqronul Zravebs samfaza asinqronuli Zravebisagan gan-

sxvavebiT statorze aqvT erTfaza A gragnili (nax.5.9.). am gragnils muSa 

anu ZiriTadi gragnili ewodeba. 

 erTfaza Zravas rotors 

aqvs samfaza gragnili rgolebiT 

an mokled SerTuli gragnili. 

rogorc zemoT avRniSneT, erT-

faza deni ar qmnis mbrunav magn-

itur vels, amitom erTfaza Zra-

vebs ar aqvT sawyisi anu gamSvebi 

mbrunavi momenti. gamSvebi momen-

tis Sesaqmnelad Zravas stator-

ze aTavseben meore e.w. gamSveb B 

gragnils, romelic muSa gragni-

lis mimarT sivrceSi ganlagebulia 900-iT (nax.5.9) orive gragnili ikvebeba 

erTfaza denis qselidan da orive CarTulia cvladi denis wyarosTan 

paralelurad. 

gragnilTa denebs Soris daaxloebiT 900-iani Zvris kuTxis Sesaqmnelad 

gamSvebi gragnilis mimdevrobiT CarTulia winaRoba (nax.5.9.a) an tevadoba 

(nax.5.9.b).  

 
    a)                   Bb) 

nax.5.9. erTfaza asinqronuli Zravebis gaSvebis 
sqema. gamSvi gragnilis wredSi CarTulia 
winaRoba (a) da tevadoba (b) 
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gamSvebi gragnili irTveba mxolod gaSvebis momentSi da mas Semdeg, 

rac Zrava ganaviTarebs brunvis normalur siCqares, igi K denkveTis 

saSualebiT gamoirTveba qselidan.  yoveli gaSvebis dros saWiroa kvlav 

CairTos gamSvebi gragnilebi, radgan sxvagvarad rotori adgilidan ar 

daiZvreba. amgvarad, Zrava gaiSveba rogorc orfaza, magram  muSaobs 

rogorc erTfaza. 

gamSvebi elementi ganapirobebs denebis daZvras fazaSi gamSveb da muSa 

gragnilebSi, ris gamoc iqmneba orfaza veli. kondensatoris gamoyeneba gam-

Sveb elementad saSualebas iZleva Zravadan miviRoT didi gamSvebi momenti, 

vidre miiReba gamSveb elementad winaRobis gamoyenebis dros. mcire simZ-

lavris (0.5_30 vt) erTfaza ZravebSi gamSvebi gragnili warmoadgens mokled 

SerTul xviebs. am SemTxvevaSi statorze gvaqvs calsaxad gamosaxuli 

polusebi, romelTa nawili garSemortymulia mokled SerTuli xviebiT. 

aseT gragnilSi deni induqcirdeba muSa gragniliT. erTfaza Zravebs 

samfaza ZravebTan SedarebiT aqvT Semdegi uaryofiTi Tvisebebi: 1) sawyisi 

gamSvebi momentis ar arseboba; 2) mcire gadatvirTvis unarianoba; 3) dabali 

mqk EerTfaza asinqronuli Zravebi imave simZlavris samfaza asinqronuli 

Zravebisagan gansxvavdebian gamSvebi momentis dabali da gamSvebi denis 

maRali jeradobiT. 

 

nax.5.10. erTfaza asinqronuli Zravas zogierTi saxe 

 

erTfaza asinqronuli Zravebis gamSvebis maxasiaTeblebi (nax.5.10) ana-

logiuri simZlavris samfaza asinqronuli Zravebis gaSvebis maxasiaTeb-

lebTan SedarebiT uaresia, radgan erTfaza Zravebis gaSvebis dros gam-

Svebi gragnilis mier aRZruli elifsuri mbrunavi magnituri veli iwvevs 

samuxruWe efeqtis gamovlenas. statoris gamSvebi da muSa gragnilebis 

eleqtruli wredebis parametrebis SerCevis gziT SeiZleba uzrunvelvyoT 

gaSvebis dros wriulad mbrunavi magnituri velis aRZvra, rac SesaZ-

lebelia fazaamZvreli elementis, kondensatoris gamoyenebis dros. rad-

ganac rotoris daZvra iwvevs Zravas wredis parametrebis cvlilebas, 

mbrunavi magnituri veli wriulidan gadadis elifsur formaSi, rac 

auaresebs Zravas gamSveb maxasiaTeblebs. amitom, roca rotoris brunvis 

siCqare miaRwevs nominaluri siCqaris 80%-s, maSin Zravas statoris gamSveb 
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gragnils gamorTaven xeliT an avtomaturad da Zrava gadadis muSaobis 

erTfaza reJimSi. gamSvebi kondensatoris gamoyenebis SemTxvevaSi erTfaza 

asinqronuli Zravebis sawyisi gamSvebi momentis jeradoba 1,7_2,4, xolo 

gamSvebi denis jeradoba 3_5-ia. 

   

 sakontrolo kiTxvebi: 

1.  ramdeni gragnili gaaCniaT statorze erTfaza Zravebs? 

2.  ra uaryofiTi Tvisebebi gaaCniaT erTfaza Zravebs samfaza ZravebTan 

SedarebiT? 

3.  rodis irTveba gaSvebis gragnili? 

 

5.4. mudmivi denis generatorebi da Zravebi 

 

daimaxsovreT! mudmivi denis generatori ewodeba eleqtrul manqanas, 

romelic meqanikur energias gardaqmnis mudmivi denis eleqtrul ener-

giad. mudmivi denis generatoris muSaobas safuZvlad udevs eleqtro-

magnituri induqciis movlena, anu magnitur velSi moZrav gamtarSi emZ-s 

induqcireba. 

moqmedebis principi. nax.5.11.a-ze warmodgenilia mudmivi denis umar-

tivesi generatoris sqema, xolo nax.5.11.b-ze _ maketi. magnitis Crdilo da 

samxreT poluss Soris moTavsebulia spilenZis mavTulisagan gakeTebuli 

CarCo (xvia). xviis boloebi SeerTebulia spilenZis or izolirebul naxe-

varrgolTan, romelTanac dadebulia ori uZravi musa, romelTa daxmarebiT 

generatori SeerTebulia gare wredTan. es ori naxevarrgoli warmoadgens 

umartives koleqtors, xolo TiToeuli naxevarrgoli _ koleqtoris 

firfitas. 

 
                 a)                                 b) 

nax.5.11. mudmivi denis umartivesi generatoris sqema (a) da maketi (b) 

  

koleqtori musebiTurT mudmivi denis TiToeuli generatoris ganu-

yofeli nawilia. maTi saSualebiT xdeba induqcirebuli emZ-is mudmivad 

gardaqmna da gare wredTan CarTva. 

mudmivi denis generatoris mowyobiloba. mudmivi denis generatori 

Sedgeba Semdegi ZiriTadi nawilebisagan: magnituri sistemebisagan, Ruzi-
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sagan (muSa gragniliT), koleqtorisagan (musebiTa da musebis damWerebiT) 

da damxmare mowyobilobebisagan. nax.5.12-ze naCvenebia mudmivi denis gene-

ratori daSlil mdgomareobaSi. 

 

 

nax.5.12. Mmudmivi denis generatoris ZiriTadi detalebi 

mudmivi denis generatoris agzneba. eleqtromagnitis daxmarebiT 

mZlavri magnituri nakadis Seqmnis process agzneba ewodeba. generatoris 

agznebisaTvis saWiroa mis agznebis gragnilSi gavuSvaT deni, romelsac 

agznebis deni ewodeba. agznebis xerxis mixedviT generatori iyofa or 

ZiriTad tipad: damoukidebeli da TviTagznebiani generatorebi. 

damoukidebel agznebian generatorebSi agznebis gragnili ikvebeba mud-

mivi denis energiis wyarodan (umetesad akumulatoris batareidan) an 

mudmivi denis sxva generatoridan. 

TviTagznebian generatorSi agznebis gragnili ikvebeba TviT generato-

ridan, anu Tavis Tavs TviTon aRagznebs. 

TviTaRgznebiani generatoris moqmedebis principi dafuZnebulia nar-

Ceni magnitizmis movlenaze. TviT rbil sxmul foladsac ki gaaCnia raRac 

narCeni magnitizmi. amitom polusis gularebi, romlebzec ganlagebulia 

agznebis gragnili warmoadgenen Zalian sust mudmiv magnitebs. maSasadame, 

roca generatori ar muSaobs, misi magnituri sistema qmnis sust magnitur 

nakads. Ruzis dabrunebiT generatoris musebze aRiZvreba mcire sididis emZ. 

Tu generatoris musebs SevaerTebT aRgznebis gragnilTan, maSin masSi 

aRiZvreba umniSvnelo sididis aRgznebis deni. es deni gaaZlierebs 

polusebis narCen magnitur nakads, riTac Ruzis emZ izrdeba. es Tavis 

mxriv iwvevs aRgznebis denis gazrdas. aseTi TanmimdevrobiT polusebis 

magnituri nakadi SeiZleba mivides gaJRenTvamde. amgvarad, generatori 

aRagznebs ra Tavis Tavs, iwyebs normaluri sididis emZ-is Seqmnas. 

daimaxsovreT! generatoris gaSvebisas dawvrilebiT Tvalyuri unda 

vadevnoT, raTa misi brunvis mimarTuleba sworad iqnas SerCeuli. wina-

aRmdeg SemTxvevaSi aRgznebis deni Seqmnis narCeni magnitizmis sawi-

naaRmdegod mimarTul magnitur nakads, ris Sedegadac polusebi gan-

magnitdeba da generatorSi ar dainduqcirdeba emZ. 
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am movlenis Tavidan acilebis mizniT generatorze (uRelze) gakeTebu-

lia isari, romelic gviCvenebs generatoris Ruzis brunvis swor mimar-

Tulebas. 

nax.5.13-ze naCvenebia TviTagznebiani generatoris sqemebi. 

 
                         a)                   b)                  g) 

nax.5.13. TviTagznebiani generatoris sqemebi: a) paralelur agznebiani; b) mimdevrobiT 

agznebiani; g) Sereul agznebiani 

mudmivi denis generatoris emZ da Zabva. generatoris mier 

induqcirebuli e.m.Z ganisazRvreba formuliT E = CΦn,  sadac Φ – magnituri 

nakadia, vb; n- generatoris Ruzis brunvis siCqare, br/wT; Z _ mudmivi 

koeficienti, romelic mxedvelobaSi iRebs Ruzis xviaTa ricxvs, wyvil-

polusa ricxvs da sxva mudmiv sidideebs, romlebic Seadgenen mocemuli 

generatoris maxasiaTeblebs. 

generatoris mier induqcirebuli emZ-is nawili ixarjeba Ruzis gragni-

lis winaRobis daZlevaze, sxvagvarad rom vTqvaT Zabva generatoris momWe-

rebze naklebia emZ-ze generatoris Siga winaRobaze Zabvis vardnis sididiT 

da SeiZleba gaangariSebuli iqnas formuliT: U E I R  R R , sadac U – Zabvaa 

generatoris momWerebze, v; E _ Ruzis emZ, v; IR _ Ruzis deni, a; RR _ Ruzis 

winaRoba, omi. 

 formula gviCvenebs, rom RuzaSi denis cvlileba (rac gamowveulia 

datvirTvis cvlilebiT) iwvevs generatorSi Zabvis vardnis cvlilebas da 

Sesabamisad icvleba Zabva mis momWerebze. 

generatoris emZ-is sidide da Sesabamisad mis momWerebze Zabva 

SeiZleba SevcvaloT ori gziT: polusebis magnituri nakadis cvlilebiT, 

anu agznebis denis cvlilebiTa da pirveladi Zravas Ruzis brunvis 

siCqaris cvlilebiT. amasTanave meore xerxis gamoyeneba did sirTuleebTan 

aris dakavSirebuli da mas TiTqmis ar gamoiyeneben. 

mudmivi denis generatoris simZlavre da margi qmedebis koeficienti 

(mqk).  generatoris mier gare wredSi gadacemuli simZlavre SeiZleba 

gamovTvaloT formuliT: P U I  , sadac I – gare wredSi gamavali denia; U 

- generatoris momWerebze modebuli Zabva. 

Tu generatori gascems im simZlavres, romelzedac is aris gaTvlili, 

anu datvirTva Seesabameba pasportSi naCvenebs, es niSnavs rom generatori 

muSaobs nominaluri datvirTviT anu amboben, rom generatori gascems gare 

wredis nominalur simZlavres. generatoris mier gare wredze gacemuli 
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simZlavre yovelTvis naklebia im simZlavreze, romelic ixarjeba genera-

toris Ruzis brunvisaTvis. es aixsneba imiT, rom generatoris SigniT 

adgili aqvs energiis danakargebs. am danakargebs miekuTvneba meqanikuri 

(Ruzis lilvis xaxuni sakisrebze, koleqtoris xaxuni musebze) da eleq-

truli danakargebi (Ruzis, uRlis, polusebis foladSi da bolos dana-

kargebi Ruzis gamtarebsa da agznebis gragnilSi). 

daimaxsovreT! generatoris sasargeblo simZlavris (anu im simZlav-

ris, romelsac igi gascems gareSe wredSi) fardobas generatorze moyva-

nil simZlavresTan, romelic saWiroa misi Ruzis dasabruneblad ewodeba 

generatoris margi qmedebis koeficienti (mqk). 

igi aRiniSneba berZnuli aso η (eta)-Ti da gamoisaxeba formuliT: 

/P P  sasarg. mTl. . rogorc am gamosaxulebidan Cans, η yovelTvis naklebia 

erTze. 

Tu generatori muSaobs mTeli datvirTviT, maSin misi m.q.k tolia 

0,8_0.85 anu 80_85%-is. generatorebis gadatvirTvisas dasaSvebze metad 

mcirdeba m.q.k., radgan am dros swrafad izrdeba danakargebi foladSi, 

spilenZsa da xaxunze. 

mudmivi denis TviTagznebiani generatoris tipebi. mudmivi denis TviT-

agznebiani generatorebi, agznebs gragnilis CarTvis xerxis  mixedviT, 

iyofian sam jgufad; mimdevrobiTi, paraleluri da Sereul agznebian 

generatorebad. 

paraleluri agznebis dros agznebis gragnili paralelurad aris 

SeerTebuli Ruzis gragnilTan da gare wredTan (nax.5.13.a). mZlavri mag-

nituri nakadis misaRebis mizniT, agznebis denis mcire mniSvnelobis dros, 

es gragnili damzadebulia wvrili kveTis mavTulisgan xviaTa didi 

ricxviT. amitom gaaCnia didi winaRoba da agznebis deni Seadgens nomi-

naluri denis 2_3%. 

mimdevrobiTi agznebis dros generatoris agznebis gragnili Ruzis 

gragnilTan da gare wredTan SeerTebulia mimdevrobiT (nax.5.13.b). agznebis 

gragnili Sedgeba msxvili kveTis mavTulisagan mcire xviaTa ricxviT da 

aqvs mcire winaRoba, mZlavri magnituri nakadi miiReba imitom, rom 

aRgznebis gragnilSi gadis didi (Ruzis) deni. gaxsnili gare wredis dros 

generators agzneba ar SeuZlia, amitom generatoris asagznebad saWiroa 

gare wredi CairTos mcire winaRobaze. 

Sereul agznebian generators aqvs ori agznebis gragnili. erTi  

CarTulia paralelurad, Ruzis gragnilTan da gare wredTan, xolo meore 

_ mimdevrobiT (nax.5.13.g). 

paralelurad CarTuli gragnili gamoiyeneba polusebis ZiriTadi 

magnituri nakadis Sesaqmnelad, xolo mimdevrobiT CarTuli gragnili 

generatoris momWerebze datvirTvis gazrdisas mudmivi sididis Zabvis 

SenarCunebisaTvis. 
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mudmivi denis Zravebi. iseve, rogorc zemoT aRniSnuli asinqronuli 

Zravebi, mudmivi denis Zravebic eleqtrul energias gardaqmnian meqanikur  

energiad.  

mudmivi denis Zravebis moqmedebis principi. Tu nax.5.11.a-ze moyvanil 

umartives generatorTan miviyvanT I dens mudmivi denis wyarodan (nax.5.14.a), 

maSin denian gamtarsa da polusebis nakadis urTierTqmedebis Sedegad 

CarCo mova brunviT moZraobaSi. romlis brunvis mimarTuleba ganisazRvreba 

CvenTvis cnobili marcxena xelis wesiT. sxvagvarad rom vTqvaT, mudmivi 

denis manqanas SeuZlia muSaoba rogorc generatorad (Tu Ruzas vabrunebT 

magnitur velSi) aseve Zravad (Tu Ruzaze moviyvanT mudmiv dens). mudmivi 

denis manqanebis am Tvisebas _ imuSaos rogorc generatorad, aseve Zravad, 

Seqcevadoba ewodeba. 

        
            a)                                 B b) 

nax.5.14. mudmivi denis umartivesi Zravas sqema (a) da maketi (b) 

 

marcxena xelis wesis gamoyenebiT advilad SevniSnavT, rom Zravas 

brunvis mimarTulebis Sesacvlelad saWiroa SevcvaloT RuzaSi an agzne-

bis gragnilSi denis mimarTuleba. 

daimaxsovreT! RuzaSi an agznebis gragnilSi denis erTdroulad 

mimarTulebis Secvla ar cvlis brunvis mimarTulebas. Cveulebriv Ruzis 

brunvis mimarTulebis Secvla xorcieldeba RuzaSi denis mimarTulebis 

SecvliT. 

mudmivi denis generatorebis msgavsad, arsebobs sami tipis Zrava: 

mimdevrobiTi, paraleluri da Sereul agznebiani. 

 

sakontrolo kiTxvebi: 

1.  ras ewodeba mudmivi denis generatori? 

2.  ra ZiriTadi nawilebisagan Sedgeba mudmivi denis generatori? 

3.  CamoTvaleT mudmivi denis generatoris ZiriTadi nawilebi. 

4.  ras ewodeba manqanis Seqcevadoba? 

5.  rogor xorcieldeba brunvis mimarTulebis Secvla? 

6.  ras ewodeba eleqtruli manqanis mqk? 
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5.5. eleqtrosamontaJo meqanizmebi, instrumentebi, samarjvebi 

 

eleqtrosamontaJo samuSaoebis Sesrulebis dros saxelosnoebsa da 

uSualod samontaJo obieqtebze gamoiyeneben, rogorc saerTo samSeneblo 

gamoyenebis, aseve specialur eleqtrosamontaJo meqanizmebs, instrumentebsa 

da samarjvebs. 

eleqtrosamontaJo samuSaoebSi gamoyenebuli meqanizaciis saSualebani 

SeiZleba daiyos xuT jgufad: 1) meqanizirebuli da xelis instrumentebi, 

samarjvebi da mcire meqanizaciis sxva saSualebani (eleqtroficirebuli, 

pnevmaturi da piroteqnikuri instrumentebi da meqanizmebi, sazeinklo – 

samontaJo da mWreli instrumentebi, samontaJo inventari da samarjvebi); 2) 

SeduRebis mowyobilobebi (SeduRebis transformatorebi da mudmivi denis 

generatorebi, gaziT SeduRebisa da Wris mowyobilobebi); 3) specializebu-

li avtomanqanebi da avtomisabmelebi,moZravi saxelosnoebi; 4) liTongada-

mamuSavebeli Carxebi da meqanizmebi (makratlebi, wnexebi, salteebisa da 

milebis mosaRuni, valcebi, furcelgadasakecebi; saburRi, saCortni, sale-

si, sazeinklo, safrezi da sarandi Carxebi); 5) samontaJo meqanizmebi dat-

virTva-gadmotvirTvisa da samontaJo samuSaoebisaTvis (avto amweebi, hidro-

amweebi da teleskopuri anZebi, saburRi manqanebi, talebi da jalambrebi da 

sxva). 

am TavSi Cven ganvixilavT mxolod eleqtroficirebul meqanizmebs: 

eleqtrodrels,  sWvalsaxraxniss, eleqtroCaquCsa da perforators.  

eleqtrodreli (nax.5.15.a) yvelaze ufro masiurad gavrcelebuli eleq-

troinstrumentia. nebismier mSeneblobaze, saxlSi, qarxanaSi da sadac ki 

adamiani rames akeTebs Tavisi xelebiT, aris eleqtrodreli. Tanamedrove 

eleqtrodreli es ar aris ubralod eleqtroZrava da burRi. evoluciam 

daamata masSi faqizi eleqtronuli marTva,siCqaris regulireba, reversi 

(brunvis mimarTulebis Secvla), damcavi quroebi, antivibraciuli sistemebi 

da sxva. 

  

nax.5.15. eleqtrodreli (a) da misi ZiriTadi nawilebi (b) 

 

igi warmoadgens xelis manqanas eleqtroamZraviT, romelic gamoiyeneba 

sxvadasxva masalebSi naxvretebis gasaburRad, sWvalebisa da xraxnebis Cax-
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raxnvisa da amoxraxnvisaTvis mis korpusSi CamontaJebulia eleqtroZrava 

(nax.5.15.b), romelic reduqtoris gavliT SeerTebulia korpusTan. garda 

amisa, korpusze damagrebuli masra muSa sacmebis dasamagreblad. 

saxelurze damagrebulia amomrTveli da CarTuli mdgomareobis fiqsatori. 

sWvalsaxraxni (nax.5.16.a) eleqtrodrelTan erTad dReisaTvis warmo-

adgens erT-erT yvelaze popularul sayofacxovrebo eleqtroinstruments. 

igi Seucvlelia mTeli rigi samontaJo da saremonto samuSaoebis Sesru-

lebisas. man daikava sapatio adgili rogorc profesionaluri muSis, aseve 

saojaxo saqmeebis arsenalSi. am xelsawyos ZiriTadi daniSnulebaa sWva-

lebis (nax.5.16.b) Caxraxnva da amoxraxnva. garda amisa, es xelsawyo gamo-

iyeneba mcire diametris naxvretebis gasaburRad.  

am xelsawyos moqmedebis prin-

cipi Zalian martivia – eleqtroZra-

vas reduqtoris saSualebiT moqme-

debaSi mohyavs lilvi masriT, ro-

melSic Camagrebulia saWiro sacmi.  

sWvalsaxraxnis kveba xdeba ro-

gorc akumulatoris batareiT, aseve 

qselidan. akumulatoris batareiT 

kveba iZleva iseT adgilebSi muSao-

bis saSualebas, sadac ar aris eleq-

troenergia, an Tavidan gvacilebs 

damagrZeleblis gamoyenebis aucileblobas. magram amasTanave ar unda 

dagvaviwydes, rom akumulatoris batarea eqvemdebareba damuxtvas. damuxt-

vis dro Seadgens 3_5 saaTs. amitom uwyveti muSaobis Sesasruleblad 

saWiroa gvqondes ramdenime batarea.  

eleqtroCaquCi da perforatori. eleqtroCaquCi (nax.5.16.a) warmoadgens 

dartymiTi moqmedebis xelis meqanikur instruments, romelSic muSa meqa-

nizmi asrulebs Zravidan ukuqceviT – winsvliT moZraobas, xolo instru-

mentis mobruneba xdeba saxeluris brunviT. igi gamoiyeneba gzis safaris, 

agurisa da qvis wyobebis, betonisa da sxva samSeneblo konstruqciebis 

dasangrevad, samTamadno kombinatebSi. 

daimaxsovreT! eleqtroCaquCs aqvs erTi arsebiTi nakli. rotoris 

xangrZlivi muSaobis dros warmoiSveba naperwklebi, romelmac SeiZleba 

gamoiwvios TviTaaleba. amitom igi ar SeiZleba gamoyenebul iqnes moma-

tebuli safrTxis xanZar da feTqebad saSiS  obieqtebze. 

magar masalebTan muSaobis dros umjobesia gamoviyenoT perforatori. 

perforatorisagan gansxvavebiT eleqtroCaquCs aqvs mxolod muSaobis erTi 

reJimi – amotexva. 

perforatori (nax.5.16.b) – es aris dreli dartymiTi meqanizmiT, romel-

Sic gamoyenebulia dartymis formirebis eleqtromagnituri an eleqtro-

      
      a)                  b) 
nax.5.16. sWvalsaxraxni (a) da sWvalebi (b) 
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pnevmaturi principi. es xelsawyo, pirvel rigSi, gamoiyeneba sangrevi samu-

Saoebis dros da Tavisi funqciebiT Zalian hgavs eleqtrodrels. amis gamo 

bevri momxmarebeli ver xedavs gansxvavebas maT Soris. gansxvaveba ki sak-

maod arsebiTia. 

perforatoris muSa organoebi SeiZleba iyos burRi, Roji, gvirgvina, 

saCxvleti. mocemuli instrumentis muSaobis principis Taviseburi specifi-

kidan gamomdinare, burRebi gansxvavdebian Cveulebriv drelebSi gamoye-

nebuli burRebis spiraluri formisagan. muSa organoebis ZiriTadi gans-

xvaveba gamoixateba msubuqad Secvlil bolo nawilSi („kudSi“) (nax.5.17.a). 

    

                                         a)                                 b) 

nax.5.16. eleqtroCaquCi (a) da perforatori (b) 

 

mWreli instrumentis aseTi Casmis tipi saWiroa burRis sakuTari Rer-

Zis gaswvriv moZraobis uzrunvelsayofad dartymis procesSi. Cveulebrivi 

burRis dasayeneblad perforatorze gamoyenebulia gadamyvanebi. 

perforatoris ZiriTadi gansxvaveba dartymiTi drelisagan aris dar-

tymis formirebis principi. dartymiT drelSi burRis rxeva formirebulia 

xrutuna meqanizmiT, xolo perforatorSi es procesi mimdinareobs eleq-

tromagnituri da eleqtropnevmaturi meqanizmebiT. 

eleqtromagnituri dartyma formirdeba ori eleqtromagnituri koWas 

saSualebiT, romlebic uzrunvelyofen gularas ukuqceviT-winsvliT moZra-

obas. gulara Tavis mxriv dartymas gadascems burRis torsul nawils, amis 

gamo Cven SegviZlia Tvali vadevnoT perforatoris moqmedebas. 

  
  a)                                      b) 

nax..5.17. perforatoris erTerTi sacmi (a) da perforatoris Wrili (b). 
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eleqtropnevmaturi meqanizmi Tavisi moqmedebis principiT gansxvavdeba 

eleqtromagniturisagan. ufro maRali TvalsaCinoebisaTvis ganvixiloT 

nax.5.17.b-ze mocemuli pnevmaturi perforatori WrilSi. 

gadabmuloba eleqtroZravas dartymiT moqmedebas gadascems sahaero ba-

liSis saSualebiT, sadac dartymiTi moqmedeba gardaiqmneba dguSis wrfiv 

moZraobad. dartmiTi dguSi moZraobs Zalian maRali siCqariT da gadascems 

energias mfrinav dguSs, romelic Tavis mxriv zemoqmedebs masraze. perfo-

ratorebi muSaobis principis mixedviT aris erT, or da sam reJimiani. 

pirvelis dros gvaqvs Cveulebrivi burRva, sadac gvaqvs drelTan sruli 

analogia; meore reJimSi gvaqvs burRis wriuli brunva da dartymiTi 

moZraobebi; mesameSi ki xorcieldeba mxolod dartyma, brunvis gareSe. 

eleqtromagnitoburRi gamoiyeneba betonis, agurisa da granitis 

fuZeebis saburRad (nax.5.18). 

dartymiT-brunviTi moqmedebis eleqtro-

magnitoburRi aris dartymiTi da brunviTi 

moqmedebis ori damoukidebeli eleqtro-

Zrava. orive Zrava erTmaneTTan bloki-

rebulia. 

  Zravis muSaobis dros sacemeli uwyve-

tad moZraobs mimmarTvel milisSi da ur-

tyams Spindelis bolos wuTSi 3000-jer. 

eleqtromagnitoburRis kveba xorcieldeba 

damamdablebeli transformatoriani da 

gammarTveliani specialuri gardamqmneli-

dan. 

 

 

sakontrolo kiTxvebi: 

1.  ramden jgufad iyofa eleqtrosamontaJo samuSaoebSi gamoyenebuli 

meqanizaciis saSualebani? 

2.  ras warmoadgens eleqtrodreli? 

3.  ra arsebiTi nakli gaaCnia eleqtroCaquCs? 

4.  ra gansxvavebaa eleqtroCaquCsa da perforators Soris? 

 

 

Sefasebis indikatorebi: 

transformatorebi:  

_ transformatorebis daSla-awyoba; 

_ Zalovani, sazomi da teqnologiuri daniSnulebis transformatore-

bis CarTva. 

 

nax.5.18. eleqtromagnitoburRi 
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samfaza asinqronuli Zravebi:  

_ samfaza asinqronuli Zravis daSla-awyoba; 

_ rotoris gamoReba da sakisrebis moxsna; 

_ asinqronuli Zravebis gaSveba da reversireba 

erTfaza asinqronuli Zravebi:  

_ eleqtruli  Zravebis gaSveba; 

_ xelis eleqtrosaburRi manqanis gamoyeneba; 

_ kondensatoruli Zravebis qselTan mierTeba;  

_ koleqtoruli Zravebis koleqtoris mowesrigeba da gaSveba. 

mudmivi denis generatorebi da Zravebi: 

_ mudmivi denis manqanis daSla-awyoba; 

_ Ruzis gamoReba da sakisrebis moxsna; 

_ mudmivi denis Zravis CarTva da reversireba. 

eleqtrosamontaJo meqanizmebi, instrumentebi, samarjvebi: 

_ eleqtruli drelis daSla-awyoba; 

_ eleqtroCaquCis, perforatoris, eleqtroburRisa da sWvalsaxraxnis 

gamoyeneba. 
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Tavi VI. eleqtrosamontaJo samuSaoebSi gamoyenebuli sazomi 

xelsawyoebi, instrumentebi, meqanizmebi da mowyobilobebi 

 

am TavSi Tqven gaecnobiT eleqtrosazom xelsawyoebs, maT klasifika-

cias, jgufebsa da moqmedebis principebs; saerTo moTxovnebs eleqtro-

sazomi xelsawyoebis mimarT; aRniSvnebs xelsawyos skalaze; sazomi xel-

sawyoebis wredSi CarTvis sqemebsa da cdomilebis saxeebs; eleqtruli si-

dideebis, manZilis, gabarituli zomebis, kuTxisa da RreCos sididis sazomi 

xelsawyosa da instrumentebis  gamoyenebis xerxebsa da wesebs; eletrosa-

montaJo kedlebsa da Werze mosaniSn mowyobilobebs; montaJis, kabelebisa 

da gamtarebis ZarRvebis daboloebebisa da SeerTebis dros gamoyenebul 

instrumentebsa da samarjvebs; simaRleze asawev da samuSao mowyobilobebs. 

 

6.1. eleqtrosazomi xelsawyoebi 

 

eleqtrosazomma xelsawyoebma farTo gamoyeneba hpoves sxvadasxva sa-

xis eleqtromowyobilobis awyobis, regulirebisa da eqspluataciis dros. 

eleqtrosazomi xelsawyoebis daniSnuleba sxvadasxva eleqtruli sididis 

gazomvaa. magram yvelaze ufro xSirad gvxvdeba Zabvis gazomva wredis or 

wertils Soris, sqemis elementebis winaRobisa da sqemis ama Tu im ubanze 

gamavali denis Zalis gazomva. 

eleqtrosazomi xelsawyoebis klasifikacia. arsebobs eleqtrosazomi 

xelsawyoebis klasifikaciis sxvadasxva principi. 

daimaxsovreT! Tavisi daniSnulebis mixedviT eleqtrosazomi xel-

sawyoebi ZiriTadad 6 jgufisaa: denis Zalis, Zabvis, winaRobis, simZ-

lavris, sixSirisa da kombinirebuli (denis Zalisa da Zabvis sazomi – 

ampervoltmetri; denis Zalis, Zabvisa da winaRobis sazomi – avometri da 

multimetri) sazomi xelsawyoebi. 

denis Zalis gasazomad gamoiyeneba xelsawyoebi: ampermetri (skalaze 

aRniSnulia A-Ti), miliampermetri (mA), mikroampermetri (μA). 

Zabva izomeba voltmetriT (V), milivoltmetriT (mV), mikrovolt-

metriT (μV). 

eleqtruli wredis raime elementis winaRoba izomeba ommetriT (Ω). Tu 

wredis winaRoba Zalian didia, maSin is SeiZleba gaizomos megaommetriT 

(MΩ). 

mcire simZlavreebis gasazomad gamoiyeneba milivatmetri (mW), saSua-

loebisaTvis – vatmetri (W) da didisaTvis – kilovatmetri (KW). 

cvladi denis wredSi sixSire izomeba sixSirmzomebiT (Hz). 

Tavisi moqmedebis principis mixedviT eleqtrosazomi xelsawyoebi 

iyofa Semdegi saxis sistemebad (jufebad): 
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magnitoeleqtruli sistemis xelsawyoebi (nax.6.1.a) uZravi CarCoTi an 

moZravi magnitiT. maTi moqmedebis principi dafuZnebulia mudmivi magnitisa 

da deniani koWas magnituri velebis urTierTqmedebaze. 

eleqtromagnituri sistemis xelsawyoebis moqmedeba (nax.6.1.b) dafuZne-

bulia koWas Tvisebebze miizidos foladis gulara koWaSi denis gavlis 

dros. 

 
 a)         B  b)            g)          d)          e)           v) 

nax.6.1. sazomi xelsawyos sistemis aRniSvna xelsawyos farze 

 

eleqtrodinamiuri sistemis xelsawyoebis (nax.6.1.g) moqmedebis principi 

dafuZnebulia ori deniani koWas magnituri velebis urTierTqmedebaze. 

Termoeleqtruli sistemis xelsawyoebi (nax.6.1.d) warmoadgenen 

Termowyvilebisa da mgrZnobiare magnitoeleqtruli sistemis xelsawyoebis 

erTobliobas. 

vibraciuli sistemis xelsawyoebis (nax.6.1.e) moqmedeba dafuZnebulia 

cvladi magnituri velis moqmedebiT liTonis firfitis rezonansSi 

moyvanis movlenaze. 

Tburi sistemis eleqtrosazom xelsawyoebSi (nax.6.1.v) gamoyenebulia 

mavTulis Tviseba dagrZeldes masSi denis gavlis dros. 

saerTo moTxovnebi eleqtrosazomi xelsawyoebis mimarT. 

eleqtrosazom xelsawyoebs waeyenebaT Semdegi ZiriTadi moTxovnebi: 

- mocemuli gazomvis sizustis uzrunvelyofa; 

- xelsawyos skalaze gasazomi sididis uSualo aTvlis SesaZleb-

loba; 

- minimaluri moxmarebuli simZlavre; 

- simartive da moxerxebuloba; 

- Cvenebis damoukidebloba gare faqtorebze (temperaturaze, 

tenianobaze, magnitur da eleqtrul velebze da sxva); 

- skalis Tanabroba; 

- muSaobis xangrZlivoba. 

aRniSvnebi xelsawyos skalaze. 

daimaxsovreT! gazomvebisaTvis xelsawyos sworad asarCevad saWiroa 

vicodeT sazomi xelsawyos farze gamotanili pirobiTi aRniSvnebi, ro-

melTa mixedviTac SeiZleba ganisazRvros xelsawyos daniSnuleba, misi 

sistema, gasazomi sididis gvaroba, gazomvis dros xelsawyos normaluri 

mdgomareoba da sxva ZiriTadi maxasiaTeblebi. 
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danarTSi 1 mocemulia eleqtrosazom xelsawyoebze moyvanili Ziri-

Tadi pirobiTi aRniSvnebi. visargebloT am cxriliT da SevadginoT  nax.6.2-

ze mocemuli  xelsawyos  dawvrilebiTi daxasiaTeba. 

nax.6.2-ze mocemulia M265M 

tipis  mikroampermetri (μA), magni-

toeleqtruli sistemis, gamoiyeneba 

mudmivi denis gasazomad (–), ga-

zomvis zRvari 0_50 mka, gazomvis 

dros xelsawyo unda idges verti-

kalur mdgomareobaSi (1), sazomi 

wredi izolirebulia korpusisagan 

da gamocdilia 2 kv Zabvaze, sizus-

tis klasi1,5, saxelmwifo standarti ГОСТ 8711-78, saqarxno #16180. 

sazomi xelsawyos skalebi. xelsawyos skala es aris danayofebis rigi, 

romelic yvelaze xSirad gamosaxulia wris rkalze. skalis danayofTan 

mdebare ricxvebi, xelsawyos daniSnulebidan gamomdinare Seesabamebian 

gasazomi sididis mniSvnelobas. aTvla swarmoebs xelsawyos skalaze isris 

mdebareobis mixedviT. 

daimaxsovreT! ricxvi, romelic mdebareobs skalis ukanasknel dana-

yofze, gviCvenebs xelsawyos gazomvis zRvars, anu im sididis maqsimalur 

mniSvnelobas, romelic SeiZleba gaizomos mocemuli xelsawyoTi. 

gasazomi sididis im mniSvnelobas, romelic Seesabameba skalis erT 

danayofs, danayofis fasi ewodeba. 

sazomi xelsawyos danayofis fasis gansazRvrisaTvis saWiroa gazomvis 

zRvari gaiyos xelsawyos danayofTa ricxvze. 

        
            a)                                  b) 

nax.6.3. sazomi xelsawyoebis skalebi: Tanabari (a) da araTanabari (b) 

sazomi xelsawyos skala SeiZleba iyos Tanabari (nax.6.3.a) da araTana-

bari (nax.6.3.b). Tanabar skalaze yvela danayofi tolia da amitom gasazomi 

sidide aiTvleba ufro zustad, vidre araTanabari skalis SemTxvevaSi. 

   cneba sazomi xelsawyos cdomilebisa da sizustis klasis Sesaxeb. 

denis Zala, Zabva, simZlavre da sxva sidideebi SeuZlebelia gaizomos 

zustad. gazomvebis dros yovelTvis gardauvalia raRac Secdoma – cdomi-

leba. ganasxvaveben sazom xelsawyoTa absolutur, fardobiT da dayvanil 

cdomilebebs. 

 

nax.6.2. mikroampermetris skala 
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absoluturi cdomileba A  warmoadgens sxvaobas xelsawyos A Cve-

nebasa da gasazomi sididis namdvil 0A  mniSvneloba Soris: 

0A A A   

fardobiTi cdomileba γ warmoadgens absoluturi cdomilebis fardo-

bas gasazomi sididis namdvil mniSvnelobasTan, gamosaxuls procentebSi: 

100%X   

dayvanili fardobiTi cdomileba γdayv. warmoadgens absoluturi cdo-

milebis fardobas mocemuli xelsawyos skalis zeda zRvarTan AzRvr. gamo-

saxuls procentebSi: 

100%X 


dayv.  

dayvanil fardobiT cdomilebas normalur pirobebSi ewodeba ZiriTa-

di dayvanili cdomileba. 

daimaxsovreT! saxelmwifo standartis mixedviT isriani xelsawyoebi 

sizustis klasis mixedviT iyofian 8 klasad: 0,05; 0,1; 0,2; 0,5; 1,0; 1,5; 2,5 da 

4,0. 

xelsawyos sizustis klasi ricxobrivad gansazRvravs ZiriTad dayva-

nil cdomilebas, gamosaxuls procentebSi. es niSnavs, rom magaliTad, 0,5 

sizustis klasis xelsawyoTi gazomvebis Catarebisas skalis nebismier muSa 

nawilSi ZiriTadi dayvanili cdomileba ar aRemateba 0,5 % -s. 

 

               a)                      b)                     g) 

nax.6.4. ampermetri (a), voltmetri (b) da maTi eleqtrul wredSi pirdapiri CarTvis sqema (g) 

 

sazomi xelsawyoebis eleqtrul wredSi CarTvis sqemebi. denis Zalis 

sazomi xelsawyo _ ampermetri (nax.6.4.a) eleqtrul wredSi irTveba mimdev-

robiT, xolo Zabvis sazomi xelsawyo voltmetri (nax.6.4.b) _ paralelurad 

(nax.6.4.g). 

daimaxsovreT! simZlavris gasazomad mudmivi denis wredSi gamoiye-

neba ampermetr-voltmetris meTodi (nax.6.4.g). sakmarisia gavzomoT deni da 

Zabva da simZlavre ganisazRvreba maTi namravliT: P U I  . magram amper-

metrisa da voltmetris meTodi vargisia sruli da aqtiuri simZlavris 

gasazomad cvladi denis wredSi, roca datvirTva sufTa aqtiuri 

xasiaTisaa. 
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yvelaze xSirad simZlavris gazomva xorcieldeba erTi xelsawyoTi – 

vatmetriT (nax.6.5.a). vatmetri aris eleqtrodinamiuri sistemis xelsawyo da 

gaaCnia ori sazomi elementi 

ori koWas saxiT: mimdevro-

biTi da paraleluri. pir-

vel koWaSi miedineba dat-

virTvis proporciuli deni, 

xolo meoreze modebulia 

qselis Zabva. moZravi na-

wilis mobrunebis kuTxe 

proporciulia koWebSi de-

nisa da Zabvis namravlisa: 

kUI  . nax.6.4.b-ze naCvenebia 

erTfaza wredSi vatmetris 

CarTvis sqema. 

simZlavris gazomva samfaza 

wredebSi. samfaza wredebSi simetri-

uli da arasimetriuli datvirTvisa 

da mimRebebis nebismieri SeerTebis 

dros farTod aris gavrcelebuli 

aqtiuri simZlavris ori vatmetriT 

gazomvis sqema (nax.6.6), sadac vat-

metris denis  gragnilebi CarTulia 

xazur IA da IB sadenebSi, xolo 

Zabvis koWebi _ Sesabamisad, xazur 

Zabvebze UAC da UBC.            

  

 

sakontrolo kiTxvebi: 

1.  ZiriTadad ramdeni jgufis eleqtrosazomi xelsawyoebi gvxvdeba? 

2.  ra xelsawyoTi izomeba elementis winaRoba? 

3.  raze aris damokidebuli eleqtromagnituri sistemis xelsawyoebis 

moqmedebis principi? 

4. rogor ganisazRvreba danayofis fasi? 

5. ras warmoadgens absoluturi cdomileba? 

6. rogor irTvebian wredSi ampermetri da voltmetri? 

7. CamoTvaleT Stangenfarglis ZiriTadi Semadgeneli nawilebi. 

 

 

 

  
           a)                       b)     

nax.6.5. vatmetri (a) da misi erTfaza wredSi  
CarTvis sqema (b) 

 

 

nax.6.6. samfaza wredSi aqtiuri simZlavris 
ori vatmetriT gazomvis sqema 
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6.2. eleqtromontaJis dros gamoyenebadi sakontrolo-sazomi         

xelsawyoebi 

 

multimetri. yvela adamians unda SeeZlos sazomi xelsawyoebiT sar-

gebloba. rogorc aRvniSneT, sazomi xelsawyoebis mravali saxesxvaoba 

arsebobs, maT Soris volt-amper-ommetri universaluri xelsawyoa (Semok-

lebiT `testeri~). yvela maTganis dawvrilebiT ganxilva SeuZlebelia. 

amitom Cven aq dawvrilebiT ganvixilavT mxolod yvelaze ufro gavrce-

lebul da advilad xelmisawvdom DT-830 B tipis multimetrs (nax.6.7.a). am 

multimetrs cifruli multimetri ewodeba. garda amisa, arseboben 

analogiuri multimetrebic (nax.6.7.b). 

 

      
                  a)                                    b) 

nax.6.7. multimetrebi: cifruli (a) da analogiuri (b) 

 

DT-830 B tipis multimetri Sedgeba Semdegi ZiriTadi nawilebisagan:    

Txevadkristaliani displei (tablo); 

tranzistorebis Sesamowmebeli paneli. igi miekuTvneba 4hFe seqtors. 

masze naCvenebia,  romel budeSi trazistoris romeli fexi unda Caisvas. 

mowmdeba N-P-N da P-N-P tipis tranzistorebis garRveva, gawyveta da 

gadasvlis winaRobis didi gadaxrebi standartuli mniSvnelobebidan. 

sacecebis CasarTveli budeebi: 

COM  - gankuTvnilia uaryofiTi polarobis sacecisaTvis; 

VΩmA _ gankuTvnilia dadebiTi polarobis sacecisaTvis mcire 

denebis dros. 

10 A _ gankuTvnilia didi sididis (10 a-mde) mudmivi denis gasazomad. 

mravalpoziciani gadamrTveli, romelic dayofilia seqtorebad: 
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OFF/ON – multimetris kvebis amomrTveli, romliTac xorcieldeba 

multimetris CarTva (ON) da gamorTva (OFF). 

DCV – mudmivi Zabvis gazomva (voltmetri). am seqtorSi gazomva 0_500v 

diapazonSi.  seqtori  dayofilia 5 diapazonad:  200 mv; 2000mv; 20 v; 200 v; 

500 v. 

daimaxsovreT! gadamrTvelis mdgomareobaSi `500~ volti, tabloze, 

zeda marcxena kuTxeSi, ainTeba gamafrTxilebeli HV, rac imis 

maniSnebelia, rom CarTulia gazomvis yvelaze maRali zRvari da Zabvis 

saSiSi mniSvnelobis SesaZlo gamoCenis gamo unda viyoT Zalian 

frTxilad. 

Cveulebriv, gazomvebis Catarebisas gadamrTvelis gadarTva unda movax-

dinoT diapazonis didi mniSvnelobebidan mciresaken. 

magaliTad, manqanis akumulatoris Zabvis gazomvisas viciT, rom misi 

mniSvneloba 12 v-ia, amitom akumulatoris Zabvis Semowmebisas gadamrTvels 

vayenebT mdgomareobaSi `20~ v. 

Tu gadamrTvels davayenebT mdgomareobaSi `2000~ mv, maSin xelsawyo 

SeiZleba gamovides mwyobridan, xolo Tu davayenebT mdgomareobaSi `200~ 

an, maSin xelsawyos Cveneba iqneba naklebad zusti. 

rodesac cnobili ar aris gasazomi Zabvis mniSvneloba, maSin gadamrT-

vels vayenebT mdgomareobaSi `500~v da vawarmoebT gazomvas. Tu gazomvis 

Sedegi ar aRemateba qveda mdgomareobis mniSvnelobas da saWiroa gazomvis 

didi sizuste, maSin gadamrTveli unda gadavrToT im qveda  mdgomareobaSi, 

romlis mniSvneloba, metobiT aRebuli, ufro axloa gazomvis SedegTan. 

es xelsawyo mosaxerxebelia gansakuTrebiT mudmivi Zabvis gazomvisas, 

radgan ar moiTxovs polarobis aucilebel dacvas. Tu  polarobis 

sacecebi (`+~ _ wiTeli, `_~ _ Savi ar emTxveva gasazomi Zabvis polarobas, 

maSin tablos marcxena nawilSi gamoCndeba niSani `_~, xolo Cveneba 

Seesabameba gazomvis sidides. 

ACV  –  cvladi Zabvis gazomva (voltmetri). am seqtors aqvs gazomvis 

ori diapazoni: 200 v da 500 v. gazomvis Tanmimdevroba da gadamrTvelis 

mdgomareobis dayeneba xdeba wina seqtoris analogiurad. 

DCA _ mudmivi denis gazomva (ampermetri). es seqtori warmoadgens 

mudmivi denis miliampermetrs da gamoiyeneba mxolod mcire denebis 

gasazomad. mas gaaCnia 4 seqtori: 200 mka; 2000 mka; 20 ma da 200 ma. 

didi sididis mudmivi deni 10 A _ denis gazomva. am seqtorSi instruq-

ciis mixedviT, gazomva mimdinareobs ramdenime wamis ganmavlobaSi. 

gazomvisas saceci unda gadavaadgiloT meore budidan bude 10 A -Si. 

diodi _ diodebis Semowmeba. gazomvis principi damyarebulia ommetris 

muSaobis principze. am seqtors gaaCnia erTi mdgomareoba. Tu diodi gar-

Rveulia, maSin winaRoba Zalian mcirea, xolo Tu diodi gawyvetilia, maSin 

winaRoba usasrulod didia. 
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Ω _ winaRobebis Semowmeba. winaRobebis 

Semowmebis seqtors aqvs 5 diapazoni: 200 omi; 

2000 omi; 20 komi; 200 komi; 2000 komi anu SeuZlia 

gazomos winaRoba 1 omidan 2000000 omamde (2 

momi). winaRobis gazomvis dros xelsawyos cdo-

mileba sakmaod didia. sanam gazomvas daviwyebT 

saWiroa xelsawyos sacecebis boloebi erTma-

neTTan SevaxoT. am dros xelsawyo gviCvenebs 

sacecebis sadenebis winaRobas, anu mcire wina-

Robebis gazomvis dros, miRebul Sedegs, unda 

gamovakloT sacecebis sadenebis winaRobis mni-

Svneloba. 

magaliTad, unda gaizomos naTuris winaRoba 

(nax.6.8). radganac naTuras gaaCnia patara wina-

Roba, amitom gadamrTvels vayenebT mdgomareoba-

Si 200 omi. jer sacecebi SevaerToT erTmaneT-

Tan. davuSvaT xelsawyom aCvena 0.9 omi. winaRobis es mniSvneloba unda 

gamovakloT gazomvis Sedegs. gavzomeT naTuris winaRoba da miviReT 70.8 

omi. 

70.8 _ 0.9 = 69.9 omi. 

daimaxsovreT! Tu tablos marcxena kuTxeSi naCvenebia 1-ani, maSin 

gasazomi winaRobis sidide ufro metia, vidre gadamrTvelis mdgoma-

reobis Sesabamisi winaRoba. Tu 1-ani gamosaxulia gadamrTvelis mdgo-

mareobaSi 2000 komi, maSin wredi gawyvetilia. 

Ц4352 tipis kombinirebuli sakontrolo-sazomi xelsawyo (testeri) 

(nax.6.9.a). 

      
                        a)                              b) 

nax.6.9. testeri (a) da megeri (b) 

 es xelsawyo gankuTvnilia Zabvis, denis Zalisa da winaRobis 

gasazomad. aqvs: eleqtrul gadatvirTvebisgan avtomaturi dacva; 7 

diapazoni mudmivi da cvladi Zabvis gasazomad - 6, 30, 60, 150, 300, 600, 900 v; 

 

nax.6.8. naTuris winaRobis 
  Semowmeba multimetriT 
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8 diapazoni cvladi denis Zalis gasazomad miliamperebSi -  1, 5, 6, 15, 60, 

150, 600, 1500, 6000 ma; 7 diapazoni mudmivi denis Zalis gasazomad 

miliamperebSi - 6, 15, 60, 150, 600, 1500, 6000 ma; 5 diapazoni winaRobis 

kiloomebSi gasazomad - 0,2; 3, 30, 300, 3000komi. 

ЭС 0202 2-Г  tipis megaommetri anu megeri (nax.6.9.b) gamoiyeneba eleq-

truli gamtarebis, kabelebis, gasarTebis, transformatorebis, eleqtruli 

manqanebis gragnilebis da sxva mowyobilobebis izolaciis winaRobis 

gasazomad. agreTve, saizolacio masalebis zedapiruli da moculobiTi 

winaRobis gasazomad. mas aqvs megaomebSi gazomvis 5 diapazoni: 0-20, 1-20, 10-

200, 100-2000, 1000-20000 momi;  

xelsawyos eqspluatacia xdeba garemo haeris -300-dan +400-mde da 90%-

ian fardobiT  tenianobis dros; gazomvaTa dasaSvebi cdomilebaa plus-

minus 2,5%; garTul klemebze nominaluri Zabvaa 100, 500 da 1000 v. 

Camiwebis winaRobis sazomi Ф 4103-М1 (М 416-is Semcvleli) (nax.6.10.a). 

Camiwebis winaRobis gamzomi Ф 4103-М1 gankuTvnilia Camiwebis winaRobis, 

aqtiuri winaRobis da gruntis kuTri winaRobis dasadgenad.  

            
                     a)                            b) 

nax.6.10. Camiwebis winaRobis sazomi Ф 4103-М1 (a) da Tanamedrove cifruli Camiwebis  

winaRobis sazomi  KEW 4101A с (b) 

Ф 4103-М1-s aqvs omebSi winaRobis gazomvis 10 diapazoni 0_0,3 omidan 

0_15 komamde. xelsawyos eqspluatacia xdeba garemo haeris temperaturaze -

250-dan +600C-mde da 95%-iani fardobiTi tenianobis dros, gazomvaTa dasa-

Svebi cdomilebaa ±2%. 

nax.6.10.b-ze naCvenebia Tanamedrove cifruli Camiwebis winaRobis sazomi 

KEW 4101A с, romlis gazomvis diapazonia 0-1200 omi ±3%. 

eleqtrosazomi marwuxi Ц4505М (nax.6.11.a) gankuTvnilia denis Zalisa da 

Zabvis gasazomad, wredis gauwyvetavad, 50–60 herci sixSirisa da 600 v-mde 

Zabvis mqone cvladi denis qselSi. agreTve winaRobis gasazomad mudmivi 

denis wredSi. aqvs: denis gazomvis 5 diapazoni: 0-10; 0-25; 0-100; 0-500 a; 0-1000 

a; Zabvis gazomvis 2 diapazoni: 0-300; 0-600 v; winaRobis gazomvis diapazoni 

0–2 komi; xelsawyos eqspluatacia SesaZlebelia  garemo temperaturis -300-
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dan +500C-mde da 98%-iani fardobiTi tenianobis dros; sizustis klasi – 

2,5. 

         
                 a)                  b)                    g) 

nax.6.11. eleqtrosazomi marwuxebi: analogiuri (a) da cifruli (b)  

da marwuxiT denis gazomvis xerxi 

 

nax.6.11.b-ze mocemulia M_266 tipis Tanamedrove cifruli eleqtro-

sazomi marwuxi. xolo nax.6.11.g-ze eleqtrosazomi marwuxiT gamtarSi denis 

gazomvis xerxi. 

sakontrolo kiTxvebi: 

1. ra ZiriTadi nawilebisagan Sedgeba multimetri? 

2. risTvis aris gankuTvnili eleqtrosazomi marwuxi? 

3. risi maniSnebelia tabloze, zeda marcxena kuTxeSi anTebuli 

gamafrTxilebeli HV? 

4. risTvis gamoiyeneba megeri? 

5. sad vayenebT xelsawyos gadamrTvels, roca cnobili ar aris 

gasazomi sididis mniSvneloba? 

6.3. manZilis, gabarituli zomebis, kuTxisa da RreCos  

sididis sazomi instrumentebi 

  raime saxis gazomvebis sawarmoeblad gamoiyeneben sxvadasxvagvar sa-

zom instrumentebs. maT miekuTvneba: ruleti, saxazavi, kuTxemzomi, karakini, 

Sigamzomi. 

ruleti aris sigrZis sazomi instrumenti. igi warmoadgens metalis an 

plastmasis lents, romelzec datanilia danayofebi milimetrebSi. igi 

daxveulia koWaze da moTavsebulia liTonis an plastmasis mrgval budeSi 

(nax.6.12.a). Tanamedrove ruletebi TviTaxvevadia. fiqsaciisaTvis maT 

gaaCniaT fiqsatori.  ruletebis tipiuri sigrZe 3-5 metria. gvxdeba agreTve 

7, 10 da 25-metriani ruletebi. mcire sigrZis ruletebs aqvT zambariani 

axvevis meqanizmi, xolo didi sigrZisas – xeliT asaxvevi. umciresi 

http://test.eterkan.by/catalog/clampmeters/digital/m266
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danayofi 1 mm-is tolia. ruleti moxerxebulia imiTac, rom sazomi lentis 

boloze gaaCnia specialuri samagri, romliTac igi magrdeba gasazomi 

sagnis kideze. es saSualebas aZlevs erT adamians damoukideblad gazomos 

2 m-ze meti zomis sagnebi. ukanasknel xanebSi warmoebis mier gamoSvebulia 

eleqtronuli ruletebi (nax.6.12.b). 

        
                    a)                                      b) 

nax.6.12. meqanikuri (a) da eleqtronuli (b) ruletebi 

 

daimaxsovreT! mikrometri aris universaluri instrumenti, romelic 

gamoiyeneba mcire sididis sxeulebis xazovani zomebis didi sizustiT (2 

mkm) dasadgenad. 

arsebobs meqanikuri (nax.6.13.a) da eleqtronuli (nax.6.13.b) mikrometrebi. 

maTi moqmedebis principi dafuZnebulia xraxnis gadaadgilebaze RerZis 

gaswvriv misi uZrav QqanCSi brunvis dros. 

gadaadgileba proporciulia RerZis garSemo xraxnis mobrunebis 

kuTxisa. sruli brunvebi aiTvleba mikrometris Reroze datanil skalaze, 

xolo brunvis nawilebi – doluraze mocemul wriul skalaze. optimalu-

rad iTvleba xraxnis gadaadgileba QqanCSi, mxolod 25 mm sigrZeze, radgan 

ufro met sigrZeze zusti bijiT Znelia xraxnis damzadeba. amitom 

mikrometrebs amzadeben sxvadasxva tip-zomebiT: 0 - 25 mm; 25 – 50 mm da a.S.  

           
             a)                                     b) 

nax.6.13. meqanikuri (a) da eleqtronuli (b) mikrometrebi 

 

Stangenfargali (nax.6.14) warmoadgens EerTerT zust universalur 

sazom  instruments, romelic gamoiyeneba sxeulTa gare da Siga zomebis, 
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xvrelebis diametrisa da siRrmeebis, detalebis sisqeebis maRali sizustiT 

gansazRvrisaTvis ramdenime milimetridan ramdenime decimetramde.  

Stangenfargalis Ziri-

Tadi Semadgeneli nawile-

bia: Stanga _ 1; moZravi 

CarCo _ 2; Stangis skala _ 

3; tuCebi Siga gazomvisaT-

vis _ 4; tuCebi gare gazom-

visaTvis _ 5; siRrmis gasa-

zomi saxazavi _ 6; noniusi 

_ 7; CarCos mosaWeri xrax-

ni _ 8. 

Stangenfargali iyofa 

Semdeg saxeobebad: noniusiani (nax.6.15.a); ciferblatiani (nax.6.15.b), romelsac 

gaaCnia cifruli Cveneba swrafi aTvlisaTvis; cifruli (nax.6.15.g), mas 

gaaCnia eleqtruli indikacia swrafi aTvlisaTvis. 

  
  a)                               b)                                 g) 

nax.6.15. Stangenfarglis saxeebi: a _ noniusiani; b _ ciferblatiani; g _ cifruli 

 

daimaxsovreT! gazomvis dros Stangisa da noniusis skalebis 

mixedviT Stangenfargalze aTvlis Tanmimdevroba aseTia: 1. iTvlian 

mTeli milimetrebis ricxvs. amisaTvis Stangis skalaze pouloben xazs, 

romelic marcxnidan uaxloesia noniusis nulovan xazTan da imaxsoreben 

mis ricxviT mniSvnelobas; 2. iTvlian milimetrebis nawils. amisaTvis 

noniusis skalaze pouloben xazs, romelic uaxloesia nulovan 

danayofTan da emTxveva Stangis skalis xazs. am xazis rigiT nomers 

amravleben noniusis skalis danayofis fasze 0,1 mm-ze. 3. iTvlian 

Stangenfarglis maCveneblis mTlian sidides, risTvisac kreben mTeli 

milimetrebisa da milimetris nawilebs. 

ganvixiloT magaliTebi. 1) Tu magaliTad, raime detalis gazomvis 

dros noniusis skalis nulovani xazi zustad daemTxva Stangis skalis me-

12 xazs (nax.6.16.a), maSin es niSnavs, rom mocemuli detalis zoma aris 12 mm; 

2) Tu noniusis skalis  nulovani xazi ar emTxveva Stangis skalis ro-

melime xazs (nax.6.16.b), maSin pirvel rigSi SeniSnaven Tu Stangis skalis 

    
nax.6.14.  Stangenfargali 
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romeli xazi ukve gaiara noniusis nulovanma xazma. nax.6.16.b-ze aseTia me-16 

xazi. amis Semdeg uyureben noniusis skalis romeli xazi emTxveva yvelaze 

ukeT Stangis skalis romelime xazs. nax.6.16.b-ze aseTia me-6 xazi. es niSnavs, 

rom Stangenfarglis Cvenebaa 16 6 0,1 16,6   mm; 3) nax.6.16.g-ze Stangenfar-

glis Cveneba Seesabameba zomas 8,4 mm. 

mcire diametris detalebis StangenfargliT gazomva naCvenebia nax. 

6.17.a-ze. StangenfargliT  gazomvebis dros Stangenfarglis Stanga ar unda 

exebodes gasazomi detalis zedapirs. Tu Stangenfargali aRmoCndeba 

nax.6.17.b mdgomareobaSi, maSin gaizomeba ara detalis diametri, aramed 

qorda. didi diametris detalebis gazomvis dros Stangenfarglis sworasd   

gamoyenebis xerxi naCvenebia nax.6.17.g-ze. 

 
saxazavi – yvelaze martivi da gavrcelebuli instrumentia. igi warmo-

adgens firfitas, romelsac minimum, erTi mxare swori aqvs da gamoiyeneba 

detalebis xazovani zomebisa da manZilebis gasazomad. saxazavebi mzaddeba 

18-dan 40 mm-mde siganis, gazomvis zRvariT 150, 300, 500 da 1000 mm. mas 

SeiZleba hqondes erTi an ori skala (nax.6.18). saxazavis umciresi danayofis 

fasia 1 mm. 

 
   a)                                      b) 

nax.6.18. erTskaliani (a) da orskaliani (b) saxazavebi 

saxazavi SeiZleba iyos samkuTxa (nax.6.19.a,b) da dasakeci saxiT 

(nax.6.19.g) _  liTonis, xis da plastmasis. saxazavebs, romelTa zomebi 1000 

da meti milimetria, ewodebaT metri. 

       
           a)                           b)                    g) 

nax.6.19. samkuTxa (a,Bb) da dasakeci saxazavebi 

 

nax.6.17. StangenfargliT gazomvis 
xerxebi: swori (a, g); araswori (b) 

 

nax.6.16. Stangenfarglis Cvenebis 
aTvla 
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dasakeci metrebi mzaddeba 1000 mm sigrZisa (gaSlil mdgomareobaSi). 

isini Sedgebian erTmaneTTan SeerTebuli 10 drekadi firfitisgan (nawili-

sgan), nawilebis sigane 10-12, xolo sisqe 0,4-0,6 mm. 

saxazavi-trafareti (nax.6.20) gamoiyeneba eskizebis Sesasruleblad. sa-

xazavi saSualebas iZleva eskizebze swrafad iqnes datanili gasanaTebeli 

armaturis zomebi, agreTve gasanaTebeli aparaturis damagrebis adgilebi. 

daimaxsovreT! saxazavi-trafaretis gamoyeneba aramarto amaRlebs 

Sromis warmadobas, aramed mniSvnelovnad aumjobesebs eskizebis xarisxs. 

saxazavi mzaddeba gamWvirvale plastmasisgan sisqiT 1-1,5 mm. 

 

 

nax.6.20. saxazavi – trafareti 

 

teleskopuri saxazavi (nax.6.21.) – gankuTvnilia trasebis sigrZis gasa-

zomad. Sedgeba sami seqciisgan. pirveli Casmulia meoreSi, maT SeuZliaT 

erTimeoris mimarT gadaadgileba. mesame seqcia mierTebulia RerZze. mas 

aqvs transportiri da saSualebas iZleva gaizomos trasebis kuTxeebi. 

saxazavi mzaddeba aluminis Senadnobisgan, misi saerTo masaa 0,9 kg. 

                   
a)                               b) 

nax.6.21. teleskopuri saxazavi (a) da lazeruli manZilmzomi (b) 

 

bolo dros farTod gamoiyeneba maRalteqnologiuri lazeruli Sors-

mzomebi. nax..20-ze mocemulia msoflioSi erTerTi yvelaze patara laze-

ruli manZilmzomi BOSCH DLE 50. mas gaaCnia gazomvis maRali sizuste 0,05_50 m 

manZilebis diapazonSi (±1,5 mm/m) da funqciaTa mdidari krebuli. mas 

SeuZlia gazomos farTobi moculoba, sigrZe. aqvs Sekrebis, gamoklebis, 

gazomvis Sedegebis Senaxvisa da ganmeorebiTi gamoZaxebis funqciebi. 
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SeuZlia gazomva uwyvet reJimSi; gansazRvros minimaluri da maqsimaluri 

manZilebi. gazomvis maqsimaluri dro 4 wm-ia. 

kuTxesazomis daniSnulebaa nakeTobis gare kuTxeebis gazomva. igi Sed-

geba fuZisagan, romelic warmoadgens naxevar-disks da dagraduirebulia 

gradusebSi. fuZis Rerzze dayenebulia saxazavi noniusiT, romelic magr-

deba saWiro mdgomareobaSi qanCiT. garda meqanikurisa (nax.6.22.a) arsebobs 

agreTve eleqtronuli (nax.6.22.b) da lazeruli  kuTxemzomebi (nax.6.22.g). 

      

     a)                             b)                        Gg) 

nax.6.22. meqanikuri (a), eleqtronuli (b) da lazeruli (g) kuTxemzomebi 

daimaxsovreT! karakini erTi mxriv SeiZleba ganvixiloT, rogorc 

saxazavi fargali, romlis fexebs Soris kuTxe yendeba da fiqsirdeba 

mikrometruli xraxniT. 

misi saSualebiT SeiZleba SemovxazoT 2_80 mm diametris wrexazi. 

meore mxriv, SeiZleba ganvixiloT, rogorc sazomi, romelic gamoiyeneba 

mrgvali kveTis detalebis gare diametris dasadgenad. arsebobs karakinis 

sxvadasxva tipebi _ 5-dan 300 mm-mde gazomvis SesaZleblobiT.  

dReisaTvis warmoebulia karakinebi: 1) detalebis gare diametrebisa da 

wrfivi zomebis gasazomad (nax.6.23.a,b); 2) detalebis Siga diametris 

gasazomad (nax.6.23.g.). 

   
   a)                b)         g)               d)             e) 

nax.6.23. gare (a,b) da  Siga diametris (g) sazomi, cifruli (d) da eleqtronuli (e) 

karakerebi 

 

Uukanasknel xanebSi warmoebis mier gamoSvebulia: ciferblatiani 

(nax.6.23.d) da  eleqtronuli (nax.6.23.e) karakerebi. 
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rozetis dasayeneblad da xvrelis diametris dasadgenad saWiroa 

gavSaloT karakinis fexebi rozetis diametrze met sidideze, davadoT 

karakini rozets da movzidoT misi fexebi ise, rom fexebis boloebi 

exebodnen rozetis zedapirs (nax.6.24.a). 

 

         
           a)                                      b) 

nax.6.24.  rozetis diametris dadgena (a) da zomis wakiTxva (b) 

 

 Semdeg, mdgomareobis SenarCunebiT, karakini unda davadoT gaSlili 

fexebiT saxazavs da amovikiTxoT zoma (nax.6.24.b). 

daimaxsovreT! Sigsazomi gansakuTrebiT zusti xelsawyoa xvrelebis, 

Rrmulebisa da Siga zedapirebis zomebis gasazomad. 

farTo gavrceleba hpova indikatorulma da mikrometrulma Sigsazo-

mebma. indikatoruli Sigsazomi (nax.6.25.) saSualebas iZleva gaizomos xvre-

lis diametri 6 mm-dan zeviT. instrumentis danayofis fasi Seadgens  0,01 mm, 

xolo cdomileba 0,15_0,025 mm. aseTi Sigsazomi Sedgeba ori nawilisagan: 

sazomi mowyobilobisa da saaTis tipis indikatorisagan. masze datanilia 

ori skala: didi, danayofis fasiT 0,01 mm, romelzec isris erTi sruli 

bruni Seesabameba 1 mm-s da patara skala, romelic gviCvenebs didi isris 

brunvaTa ricxvs, anu milimetrebs.  

 

                 
            a)                                        b) 

nax.6.25. indikatoruli (a) da mikrometruli (b) Sigsazomebi 

 

mikrometruli Sigsazomi (nax.6.25.b) Sedgeba Rerosagan, romelSic Cawne-

xilia sferuli sazomi daboloebebi, mikrometruli xraxnisagan, mikromet-
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rul xraxnTan xistad dakavSirebuli dolisagan, xufisagan, romelic amag-

rebs dols mikrometrul xraxnze, damcavi xufisa da saCerisagan.  

am instrumentis gamoyenebisas isini unda davayenoT zustad gasazomi 

xvrelis centris RerZis perpendikularulad. 

                        
a)                         b)                      g) 

nax.6.26. martivi Sigsazomi (a), xvrelis diametris gansazRvra (b) da wakiTxva (g) 

 

ganxiluli instrumentebi gamoiyeneba im SemTxvevaSi, roca saWiroa 

detalebisa da xvrelebis zomebi ganisazRvros milimetris measedi sizus-

tiT. sxva SemTxvevaSi gamoiyeneba nax.6.26.a-ze mocemuli Sigsazomi.  

daimaxsovreT! xvrelis diametris dasadgenad Sigamzomi unda Sevi-

yvanoT xvrelSi da gavSaloT fexebis boloebi (nax.6.26.b). 

Semdeg, mdgomareobis SenarCunebiT, Sigamzomi davadoT saxazavs da 

amovikiTxoT zoma (nax.6.26.g).   

RreCosazomi anu sazomi sacecebi gamoiyeneba 

sibrtyeebs Soris RreCoebis kontrolisaTvis. mas 

aqvs gansazRvruli sisqis firfitebis saxe (nax.6.27.) 

da mzaddeba masalisagan, romlis sisqe 0,02 mm-dan 1 

mm-mdea.  

gamoSvebulia sxvadasxva sisqis firfitebis 

krebulis saxiT.  

     

 

 

 

sakontrolo kiTxvebi: 

1. risTvis gamoiyeneba ruleti? 

2. romeli xelsawyo  gamoiyeneba mcire sididis sxeulebis xazovani 

zomebis didi sizustiT (2 mkm) dasadgenad? 

3. rogoria aTvlis Tanmimdevroba Stangenfargalze? 

4. risTvis aris gankuTvnili teleskopuri saxazavi? 

5. ras warmoadgens kuTxesazomi? 

6. rogor moviqceT xvrelis diametris SigsazomiT gazomvis dros? 

 

 

nax.6.27. RreCosazomi 
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6.4. eleqtrosamontaJo kedlebze, iataksa da Werze mosaniSni 

mowyobilobebi 

 

eleqtrosamontaJo samuSaoebis Sesrulebisas mosaniSn instrumentebs 

ganekuTvneba fargali, trafareti, gonio da  sawerteli.  

fargali warmoadgens instruments, romelic gamoiyeneba wrexazebisa 

da rkalebis Semosaxazavad (nax.6.28.) igi SeiZleba gamoyenebuli iqnes agre-

Tve, manZilebis gasazomad, magaliTad rukaze. Cveulebriv fargali mzad-

deba liTonisagan da Sedgeba saxsariT SeerTebuli ori nawilisagan. erTi 

nawilis boloSi moTavsebulia nemsi, xolo meoris – saweri sagani (magali-

Tad, fanqris wveri) (nax.6.28.a). sazom fargals orive wverze aqvs nemsebi 

(nax.6.28.b,g). Tavis mxriv fargali arsebobs martivi (nax.6.28.a), rkaliani 

(nax.6.28.b), zambariani (nax.6.28.g) da xraxniani (nax.6.28.d). 

daimaxsovreT! wris mosaniSnad farglis erTi fexi uZravad yendeba 

detalis navaraudev centrSi, xolo meores datrialebiT Semoixazeba 

wrexazi. 

magari liTonis Stangis saxis farglebi, romlebic damagrebulia 

milisSi, rogorc mimmarTvelSi da gankuTvnilia didi diametris wreebis 

mosaniSnad. miuxedavad didi zomebisa, aseT farglebs gazomvis sakmaod 

didi sizuste aqvT. 

   

            a)                 b)                          g)                  d) 

nax.6.28. farglis saxeebi: martivi (a), rkaliani (b), zambariani, xraxniani (d) 

wris mosaniSnad farglis erTi fexi uZravad yendeba detalis 

navaraudev centrSi, xolo meoris datrialebiT Semoixazeba wrexazi 

(nax.6.29.a).  

       
   a)                                 b) 

 nax.6.29.a.fargliT moniSvna: mcire (a) da didi (b) diametris wrexazebis 
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magari liTonis Stangis saxis farglebi, romlebic damagrebulia 

milisSi rogorc mimmarTvelSi, gankuTvnilia didi diametris wreebis 

mosaniSnad (nax.6.29.b). miuxedavad didi zomebisa, aseT farglebs gazomvis 

sakmaod didi sizuste aqvT. 

trafareti aris samarjvi, romelic gamoiyeneba sxvadasxva zedapirebze 

didi raodenobis identuri simboloebisa (asoebisa) da sxvadasxvagvari  fi-

gurebis dasatanad. igi warmoadgens qaRaldis an gamWirvale firis 

furcels, romelzec amoWrilia ramdenime segmenti da romlebic qmnian 

sawyis gamosaxulebas. trafaretis damzadebisas suraTi daiyofa imgvar 

segmentebad, rom daxatvisas trafareti ar daixes.                   

           
A                    a)                                Bb) 

nax.6.30.  asoebis  trafareti (a) da xvrelis moniSvna trafaretiT (b) 

nax.6.30.a-ze mocemulia asoebis trafareti. eleqtromemontaJeebi trafa-

retebs gamoiyeneben rTuli konfiguraciis xvrelebis mosaniSnad. xvrelis 

konturis moniSvna damokidebulia mis formaze. trafaretiT moniSvna keT-

deba gadamkveTi xazebis daxazviT, romlebic aCveneben kedlis kolofis 

mdebareobas da Semdeg trafaretis xvrelis Sida mxridan Semoavleben 

fanqars (nax.6.30.b). 

gonio gankuTvnilia marTi kuTxis mosaniSnad da gasazomad. gonio 

(nax.6.31.a) Sedgeba marTkuTxa kalapotisagan da masSi Casmuli danayofebiani 

an udanayofo xis an liTonis saxazavisagan.  

 momijnave kedlebs Soris marTi kuTxis Sesamowmeblad gonios Sida 

waxnagebiT adeben momijnave mosaniSn xazebs (nax.6.31.b). Tu xazebi emTxveva 

gonios gverdebs, marTi kuTxe daculia. 

 

 

       

 a)                                 b)  

nax.6.31. gonio 
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daimaxsovreT! sawerteli xelis sazeinklo instrumentia, romelic 

gankuTvnilia namzadis zedapirze mcire Rrmulebis anu `wertilebis~ mo-

saniSnad. 

sawerteli mzaddeba maRalxarisxovani instrumentuli foladisgan. igi 

warmoadgens wriuli ganivkveTis Reros (nax.6.32.a) is aseve SeiZleba iyos 

zambariani (nax.6.32.b) 100-dan 175 mm-mde sigrZis. sawerteli Sedgeba Semdegi 

nawilebisgan: momrgvalebuli an konusiseburi Tavi; kvadratuli, mrgvali 

an eqvswaxnaga bolo; 30, 60 an 90-gradusiani kuTxiT wamaxvilebuli gamo-

wrTobili wveri (nax.6.32.g). Rrmuli keTdeba, roca sawertels odnav 

urtyamen CaquCs (nax.6.32.d). 

 

 
a)                  b)                    g)                 d) 

nax.6.32. Cveulebrivi (a) da zambariani (b) sawerteli; sawertelis boloebi (g)  

da sawertelis moqmedeba (d) 

 

arsebobs agreTve orwveriani sawerteli. is avtomaturad niSnavs 

erTmaneTisgan toli manZilebiT daSorebul wertilebs. erT-erTi wvers 

daayeneben adre CaRrmavebul niSnulSi, romelic gamoiyeneba mimmarTvelad. 

 

sakontrolo kiTxvebi: 

1.  CamoTvaleT mosaniSni instrumentebi. 

2.  risTvis gamoiyeneba fargali? 

3.  ras warmoadgens da risTvis gamoiyeneba trafareti? 

4.  romeli xelsawyoa gankuTvnili kuTxeebis mosaniSnad da gasazomad? 
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6.5. montaJis dros gamoyenebuli instrumentebi da samarjvebi 

 

piroteqnikuri instrumentebi da meqanizmebi. eleqtrosamontaJo samu-

Saoebis Sesrulebisas gamoiyeneben instrumentebsa da meqanizmebs, romle-

bic moqmedebaSi mohyavs denTis afeTqebis Sedegad gamoyofil energias. maT 

miekuTvneba samSeneblo-samontaJo dambaCa, poriteqnikuri sveti da samSeneb-

lo samontaJo wnexi. 

samSeneblo-samontaJo dambaCa (nax.6.33.a) gamoiyeneba rkinis gamowrTobi-

li diubelebis CasarWobad betonis, aguris da rkinis sayrdenebze, eleq-

troteqnikuri da sxva mowyobilobis am sayrdenebze dasamagreblad. 

aseTi instrumentebis upiratesobaa: maRali mwarmoebluroba, avtonomi-

uroba, dabal temperaturaze muSaobis SesaZlebloba, sakmaod advili da 

mosaxerxebeli momsaxureba. 

dambaCiT muSaobis dros Cveulebriv gamoiyeneba diubeli _ lursmnebi 

(nax.6.33.b) sigrZiT 27-100 mm, diametriT: 3,7;4,5;6,8 mm. 

 

     a)                b)         Gg)             d)            e) 

nax.6.33. samSeneblo-samontaJo dambaCa (a), denTiani masra (b) da sxvadasxva  

saxis diubeli (g, d, e) 

 

nax.6.34.a-ze mocemulia ПЦ-52 tipis dguSiani dambaCis agebuleba da 

muSaobis principi. damuxtul mdgomareobaSi misi Semadgeneli nawilebia: 1- 

zambariani mimbjeni; 2. mimmarTveli; 3. buniki; 4. dguSi; 5.-gamkveTi; 6 – quro; 

7 – lula; 8 – kolofi; 9 – gamSvi berketi; 10 – saxeluri; 11 – vazna; 12 – 

SemaerTebeli RerZi; 13 – amortizatori; 14 – diubeli; 15 -  burTuliani 

fiqsatori.   

        
                    a)                                        b) 

nax.6.34. ПЦ- 52 tipis dguSiani dambaCis agebuleba (a) da eleqtrosamontaJo  

samuSaoebi dambaCis gamoyenebiT (b) 

 

diubeli CasaWedeblad Tavsdeba lulis arxSi uSualod CasaWedebeli 

zedapiris siaxloves (win). vaznis (11) da diubels (14) Soris ganTavsebulia 
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dguSi (4). vaznaze Caxmaxis wvetis (3) dartymisas aaldeba denTi, denTis 

gazi zemoqmedebs dguSze, is iwyebs moZraobas lulis arxSi (7) da urtyams 

diubels, romelic dartymis Zalis zemoqmedebiT erWoba samSeneblo 

sayrdenSi. warmoebs ara diubelis gasrola, aramed CarWoba, analogiurad, 

lursmnis CaquCiT CarWobisa. 

daimaxsovreT!@dambaCis gamoyenebisas mniSvnelovania vaznis SerCeva 

misi muxtis simZlavris mixedviT, romelic unda Seesabamebodes samSeneb-

lo sayrdenisa da gasaxvreti detalis masalas. 

samSeneblo-samontaJo dguSiani dambaCisaTvis gamoiyeneba diubelebi, 

romlebzec Camocmulia sayeluri (rgoli) diubelis CarWobisas centris 

SenarCunebis mizniT.  

eleqtrosamontaJo samuSaoebis Sesruleba dambaCis gamoyenebiT naCve-

nebia nax.6.34.b-ze. 

piroteqnikuri dartymiTi sveti (nax.6.35.a) gamoiyeneba Weris Rru rkina-

betonis panelebiT gadaxurvisas, maTSi naxvretebis gasakeTeblad. naxvreti 

keTdeba saxvretelaTi, romelic gadaadgildeba svetis lulaSi denTis 

gazebis moqmedebis Sedegad. energiis wyarod gamoiyeneba denTiani masrebi. 

svetis lula SeerTebulia korpusTan, romelSic CamontaJebulia sartyam-

gamSvebi meqanizmi. zambaris zemoqmedebiT sartyami gaxvrets masris kafsu-

las, xdeba gasrola denTis gazebis wneviT da saxvretela miiswrafvis win 

da gadaxurvis filaSi xvrets naxvrets. 

daimaxsovreT! piroteqnikur svets aqvs martivi da saimedo sartyam-

gamSvebi meqanizmi da blokireba, rac gamoricxavs SemTxveviTi gasrolis 

SesaZleblobas. 

 saxvretelas konstruqciaSi gaTvaliswinebulia amortizaciis racio-

naluri sqema, agreTve mqrobi mowyobiloba, rac amcirebs gasrolis xmas. 

muSa, romelic iyenebs am svets ganicdis 

umniSvnelo dawolas (nax.6.35.b). 

piroteqnikuri sveti (nax. 6.35.a) Se-

dgeba Semdegi nawilebisagan: 1 _ piroteq-

nikuri Tavi; 2 _ Tavis amortizaciisa da 

mobrunebis kvanZi; 3 _ Stanga; 4 – quro; 5 

– saqusle.  

TavSi Sedian: mimmarTveli cilindri, 

saxvretela dguSiT, lula vazniT, Camketi 

qanCi savaznes Casaketad. Stanga 3 warmo-

adgens sartyam-gamSveb meqanizmSi moTavse-

bul mils. gasrola xdeba quro 4 daxma-

rebiT, romelic dakavSirebulia sartyam-

gamSvebi meqanizmis sawevTan. 

 

  a)             b) 

nax.6.35. piroteqnikuri sveti (a) da 
misi saSualebiT naxvretis gakeTeba  
gadaxurvis filaSi (b) 
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piroteqnikuri samarTuli gamoiyeneba betonisa da aguris safuZvlebze 

diubelebis CasarWobad eleqtrogayvanilobis, mcire masis eleqtrodanad-

garebisa da  nakeTobebis damagrebis mizniT.  

piroteqnikuri samarTulis principuli sqema  naCvenebia nax.6.36-ze. 

       
                               a)                                      b) 

nax.6.36. piroteqnikuri samarTuli ОДП – 4 –is  principuli sqema (a) da eleqtromontaJis 

Sesruleba misi saSualebiT (b) 

 

igi Sedgeba Semdegi ZiriTadi nawilebisagan: 1 _ saboloo qanCi; 2 – da-

samuxti Woki; 3 – Camketi qanCi; 4 – korpusi; 5 – garsacmi; 6- mayuCi; 7 – 

vazna; 8 – dguSis qanCi; 9 – sartyamis rezinis sayeluri; 10 – sartyami; 11 – 

dguSi; 12 – milisi; 13 – burTula fiqsatori; 14 – miltuCa; 15 – Cangali; 16 

– diubeli. 

samarTuli muSaobs samSeneblo – samontaJo dambaCis analogiurad. 

eleqtromontaJis Sesruleba misi saSualebiT naCvenebia nax.6.36.b-ze. 

seqtoruli makratlebi  gamoiyenebian  spilenZisa da aluminis ZarRvi-

ani kabelebisa da gamtarebis  gadasaWrelad (nax.6.37). makratlebi Sedgebian 

Semdegi ZiriTadi nawilebisagan: ori seqtoruli – uZravi 1 da moZravi 2 

kbilebiani danisagan, ori saxelurisagan – moZravi 3 da uZravi 4 da ori 

saketelasagan – mimwodi 5 da mafiqsirebeli 6. 

 
a)                      Bb) 

nax.6.37. seqtoruli makratelis erTerTi saxe (a ) da misi ZiriTadi  

Semadgeneli nawilebi (b) 

        

sakontrolo kiTxvebi: 

1.  ras mohyavs moqmedebaSi piroteqnikuri instrumentebi da meqanizmebi? 

2.  ra ZiriTadi nawilebisagan Sedgeba samontaJo dambaCa? 
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3.  sad gamoiyeneba piroteqnikuri dartymiTi sveti? 

4.  risTvis gamoiyeneba seqtoruli makrateli? 

 

6.6. kabelebisa da gamtarebis ZarRvebis daboloebebisa da SeerTebisa-

Tvis gamoyenebuli instrumentebi da samarjvebi 

 

kabelebisa da gamtarebis ZarRvebis boloebidan izolaciis mosaxsne-

lad gamoiyeneba specialuri marwuxebi, romlis erTerTi saxe mocemulia 

nax.6.38.a-ze, xolo mcire ganivkveTis  (1,5–10 mm2) sadenebisa da kabelebis 

ZarRvebis daboloebebis bunikebTan SesaerTeblad gamoiyeneba wnex-marwuxi 

(nax.6.38.b). 

 
 

               a)                     b)                    Gg) 

nax.6.38. izolaciis mosaxsneli marwuxi (a) da wnex-marwuxi (b) da xelis wnexi (g) 

 

 daimaxsovreT! didi ganivkveTis (16–240 mm2) kabelebisa da gamtarebis 

ZarRvebis bunikebTan SesaerTeblad gamoiyeneba xelis wnexi (nax.6.38.g) da 

xelis hidravlikuri wnexi (nax.6.39.a). 

    

           
                          a)                                          b) 

nax.6.39. xelis hidravlikuri wnexi puansonebTan da matricebTan erTad (a) da am  

xelsawyoTi kabelebis ZarRvebze gakeTebuli daboloeba (b) 

 

sxvadasxsva ganivkveTis ZarRvebze bunikebis gasakeTeblad arCeven Se-

sabamis puansons da matricas. dasawnexad wnexSi aTavseben puansons da mat-

ricas. maTSi deben kabelis ZarRvze wamocmul  buniks da xuraven sarqvels. 

amis Semdeg tumbos saxelurs amoZraveben manam, sanam puansonis kinti ar 

Seva SexebaSi matricasTan. Semdeg xsnian sarqvels, ris Sedegadac dguSi 



165 
 

puansonTan erTad brundeba sawyis mdgomareobaSi, xsnian dawnexil buniks 

da SeerTebac mzadaa (nax.6.39.b). 

 

sakontrolo kiTxvebi: 

1.  romeli xelsawyo gamoiyeneba kabelebisa da gamtarebis ZarRvebis bo-

loebidan izolaciis mosaxsnelad? 

2.  ras arCeven sxvadasxsva ganivkveTis ZarRvebze bunikebis 

gasakeTeblad? 

 

6.7. simaRleze asawevi da samuSao mowyobilobebi 

 

simaRleze asawevad da samuSaod gamoiyeneba sxvadasxva saxis mowyobi-

lobebi: kibe - transforma, kibe - sadgomiT, amwe makratela aweviT, 

teleskopuri amwe da sxva. 

kibe transforma (nax.6.40.a) aris universaluri daniSnulebis da 

SeiZleba gamoyenebuli iqnes rogorc pwkala an misadgmeli kibe. agreTve 

rogorc samuSao ficarnagi.  

      
   Aa)                  b)                  g)                d) 

 nax.6.40. kibe – transforma (a) da kibe – sadgomiT (b), amwe makratela aweviT (g) da 

teleskopuri amwe (d) 

 

didi saimedobiT xasiaTdeba gadasaadgilebeli kibe–sadgomi (nax.6.40.b), 

romlis  gamoyenebis sfero SeuzRudavia. 

amwe makratela aweviT (nax.6.40.g) am tipis amweebs SeuZliaT aweva 4 m-

dan 18 m-mde. amwe Sedgeba eleqtroZravas, kalaTis, hidravlikuri dom-

kratisa da urikisagan. samuSao dasadgomi iweva hidravlikuri domkratiT, 

xeliT (saxeluriT) an eleqtroZraviT, gadaadgildeba xeliT, urikis 

borblebze. 

teleskopuri amwe (nax.6.40.d) gamoiyeneba adamianebis asawevad 10 m 

simaRlemde sainJinro sistemebis montaJis dros. isini gansakuTrebiT 

mosaxerxebelia didi farTobisa da maRali Weris mqone SenobebSi. 
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sakontrolo kiTxvebi: 

1. CamoTvaleT simaRleze asawevi da samuSao mowyobilobebi. 

2. ra simaRleze SeuZlia aweva amwe makratelas? 

3. rodis aris mosaxerxebeli teleskopuri amwes gamoyeneba?  

  

Sefasebis indikatorebi: 

 

eleqtromzomi xelsawyoebi: 

- eleqtruli denisa da Zabvis gazomva.  

- simZlavris gazomva;  

- eleqtruli winaRobis gazomva. 

manZilis, kuTxis, RreCosa da sxva geometriuli zomebis sazomi ins-

trumentebi:  

- Stangenfarglis, mikrometris, ruletis, dasakeci metrisa da sxva 

instrumentebis gamoyeneba;  

- kuTxis sazomis, Sigmzomebisa da sacecebis gamoyeneba. 

eleqtrosamontaJo kedlebze, iataksa da Werze mosaniSni mowyobi-

lobebi: 

- moniSvnis samuSaoebis instrumentebis gamoyeneba; 

- Sablonebis damzadeba; 

- sartyami piroteqnikuri svetis damuxtva da WerSi xvretebis gake-

Teba. 

kabelebisa da gamtarebis  ZarRvebis daboloebebisa da SeerTebisaTvis 

gamoyenebuli instrumentebi da samarjvebi  

- seqtoruli makratlebisa da wnex-marwuxebis gamoyeneba; 

- xelis hidravlikuri wnexis gamoyeneba. 

simaRleze asawevi da samuSao mowyobilobebi 

- kibe transformis, amwe makratelasa da teleskopuri amwes gamo-

yeneba.  
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Tavi VII. ganaTebis gayvanilobaSi gamoyenebuli sanaTebi, 

amomrTvelebi, rozetebi, manawilebeli kolofebi da sxva 

mowyobilobebi 

 

am TavSi Tqven gaecnobiT eleqtruli mowyobilobebis pirobiT aRni-

Svnebs eleqtrul da arqiteqturul sqemebze; Tanamedrove eleqtruli 

sanaTebis, amomrTvelebis, rozetebis, gamanawilebeli kolofebisa da fare-

bis konstruqcias; luminescenciuri da energodamzogi naTurebis mowyobi-

lobasa da muSaobis principebs; eleqtrosamontaJo milebsa da sakabelo 

arxebs; gamtarebis samontaJo samarjvebs; distanciur Suqregulatorebs, 

ganaTebisa da moZraobis gadamwodebs.  

             

7.1. eleqtruli mowyobilobebis pirobiTi aRniSvnebi eleqtrul 

da arqiteqturul sqemebze 

 

eleqtruli sqema es aris naxazi, romelzec naCvenebia eleqtruli 

wredis calkeul elementebs Soris kavSiris gamartivebuli da TvalsaCino 

gamosaxuleba, Sesrulebuli elementebis pirobiTi grafikuli gamosaxule-

bis gamoyenebiT, romelic saSualebas iZleva gavigoT mowyobilobis moq-

medebis principi. samSeneblo da manqanaTmSeneblobis naxazebisagan gansxva-

vebiT eleqtruli sqemebi sruldeba masStabis daucvelad, xolo danad-

garebis Semadgeneli nawilebis sivrciTi ganlageba ar gaiTvaliswineba an 

gaiTvaliswineba miaxloebiT. 

SegaxsenebT, rom nebismieri eleqtruli wredi Sedgeba energiis wyaroe-

bisa da momxmareblebisagan. garda amisa eleqtrul wredSi Sedian apara-

tebi mTlianad wredis an calkeuli elementebis da momxmareblebis CarTva- 

gamorTvisaTvis, sazomi xelsawyoebi, dacvis mowyobilobebi da sxva 

aparatebi.  

eleqtrul sqemaze mowyobilobis elementebis grafikul aRniSvnebsa da 

maT SemaerTebel xazebs ganalageben iseTnairad, rom uzrunvelyon naTeli 

warmodgena nakeTobis struqturaze da misi Semadgeneli nawilebis urTi-

erTmoqmedebaze. 

mowyobilobaSi Semavali elementebis saxeebis mixedviT arsebobs kine-

matikuri, hidravlikuri, pnevmaturi, eleqtruli da sxva saxis sqemebi. Cven-

Tvis sainteresoa eleqtruli da nawilobriv pnevmaturi sqemebi. 

daimaxsovreT! Tavisi daniSnulebis mixedviT eleqtruli sqemebi iyo-

fa Semdeg saxeebad: struqturuli, funqcionaluri, principuli, SeerTe-

bis, CarTvis, saerTo da ganlagebisa. 

CvenTvis yvelaze ufro sainteresoa principuli eleqtruli sqemebi.  

principuli sqemebi gamoiyeneba sakonstruqtoro dokumentaciis SemuSa-

vebis dros. maTze moyvanilia yvela elementi da am elementebs Soris 
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kavSiri, isini qmnian detalur warmodgenas mowyobilobis moqmedebis prin-

cipis Sesaxeb.  

principuli sqema pirveladi samuSao dokumentia, romlis safuZvelze 

sruldeba samontaJo sqemebi. principul sqemaSi daSvebuli Secdoma garda-

uvalad gameordeba yvela Semdgom dokumentSi, amitom principul sqemasTan 

muSaoba moiTxovs gansakuTrebul yuradRebas.  

eleqtrul sqemaze pirobiTi grafikuli aRniSvnebi gansazRvrulia 

saxelmwifo standartiT. eleqtrul sqemaze yvelaze ufro gavrcelebuli 

pirobiTi aRniSvnebi mocemulia danarTSi 1.  

eleqtruli danadgarebis pirobiTi grafikuli aRniSvnebis gamoyeneba 

arqiteqturul sqemaze ganvixiloT nax.7.1-ze mocemuli sqemiT, romelSic 

gegma Sesrulebulia Senobis nawilisaTvis. 

 

nax.7.1. eleqtrodanadgarebis pirobiTi aRniSvnebis gamoyenebis nimuSi Zaluri qselis 

gegmaze 
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transformatoruli qvesadguridan 1 modis kabelis gvirabi 2, lukiT 3 

da WiT 4. Widan gadis ori tranSea: arsebuli 5 (Strixis xazebi) da axali 6 

tranSea. 

am tranSeaSi gatarebulia erTi kabeli ААБ (13x120+1x50). kabelis marka 

ААБ, ZarRvebis ricxvi – oTxi, sami maTgani 120 mm2 kveTiT da erTi – 50 mm2. 

kabeli kvebavs calmxrivi momsaxurebis gamanawilebel fars 7. misi 

nomeri gegmis mixedviT aris 5 (mricxveli), xolo mniSvneli – markireba 

Щ.Р.З. 

faridan gadis 5 xazi: xazi 8 – gamanawilebel punqt 9-sTan; xazi 24 – 

eleqtroZravian mowyobiloba 19-Tan. teqnologiuri gegmis specifikaciiT 

mas miniWebuli aqvs nomeri 14 (warwera mowyobilobis SigniT), sadac aweria: 

nomeri (3), eleqtrodanadgaris specifikaciiT (mricxveli) da nominaluri 

simZlavre 16 kvt (mniSvneli). xazi 25 – mowyobiloba 20-Tan. teqnologiuri 

gegmis specifikaciaSi mas miniWebuli aqvs nomeri 17, sadac mocemulia 

gaSifvra. am SemTxvevaSi es aris winaRobis eleqtroRumeli simZlavriT 23 

kvt. xazi 26 – mowyobiloba 21-Tan. gegmis specifikaciaSi misi nomeria 9 – 

es aris avtotransformatori. misgan xazi 22-iT kvebas iRebs Zrava 

generatori 23. imisaTvis, rom gavigoT ras warmoadgens xazi 22, unda 

mivmarToT sakabelo Jurnals, sadac naTqvamia, rom xazi Sesrulebulia 

АПР markis sami sadeniT, romlebic gayvanilia iatakSi 1/2" diametris milSi. 

xazi 27 midis zemoT niSnul +4.75-ze. 

gamanawilebel far 9-s mierTebulia: xazi 10, romelic kvebavs sam tro-

leis ТР1 14, romelic Sesrulebulia sami (3) foladis zolisagan 25X4 mm; 

troleis xazTan gamosaxulia G=3т.с. tvirTamweobis amwis denis momxsneli 

15; amwis nomeri gegmiT 32. amwes aqvs 2,8 da 4,5 simZlavris ori Zrava. erTi 

emsaxureba amwis gadaadgilebas, meore – kauWis aweva-dawevas. denis mimRe-

bis aRniSvna aRebulia sqemebis standartidan, radganac arqiteqturul sqe-

mebze sadenebisa da eleqtrodanadgarebis aRniSvnis standartSi aseTi aR-

niSvna ar aris.  

xazi 11 kvebavs mravalZravian amZravs 16. misi nomeri teqnologiuri 

gegmiT aris 5. 

5. eleqtrodanadgaris specifikaciiT misi nomeria 10 (mricxveli) da 

Sedgeba sami Zravisagan, simZlavreebiT: 5,8; 0,52; 1,2 kvt (mniSvneli). 

am magaliTSi cal-calkea miTiTebuli Zravebis simZlavreebi, magram 

xandaxan gegmaze mxolod simZlavreTa jamia naCvenebi, anu am SemTxvevaSi 

5,8+0,52+1,2=7,52kvt. 

orsadeniani xazi 12 mierTebulia mowyobilobas 17 CamraziT da mcve-

liT, romlisganac gamodis moqnili kabeli 28 SemduRebel 

transformatorTan 18. xazi 13 midis kondensatorul batareasTan 29. 

 

sakontrolo kiTxvebi: 

1.  ras warmoadgens eleqtruli sqema? 
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2.  CamoTvaleT eleqtruli sqemis saxeebi. 

3.  rodis gamoiyeneba principuli eleqtruli sqemebi? 

 

7.2. eleqtruli sanaTebis, amomrTvelebis, rozetebis, manawilebeli 

kolofebisa da sxva mowyobilobebis konstruqcia 

 

Tanamedrove sacxovrebeli saxli warmoudgenelia sanaTi 

mowyobilobis gareSe.  

sanaTebi warmoadgens ganaTebisaTvis gamoyenebul mowyobilobas, 

romlebSic sinaTlis wyaros sinaTlis nakadi sivrceSi gadanawildeba 

moTxovnili saxiT.  

daimaxsovreT! sanaTi mowyobilobebi iyofa sam klasad: sanaTebi, 

proJeqtorebi da proeqtorebi. 

sanaTebi da proJeqtorebi gamoiyeneba Senobis Siga da gare ganaTebisa-

Tvis. Cveulebriv sanaTebi gamoiyeneba iseTi zedapirebisa da sagnebis 

ganaTebisaTvis, romlebic misgan sakmaod axlos mdebareoben. sanaTebis 

arCevisas pirvel rigSi, gaTvaliswinebuli unda iqnes Senobis daniSnuleba 

da interieris saerTo tendencia. interieris gaformebis ZiriTad Strixs 

warmoadgens ganaTeba, sadac xazgasmuli unda iyos oTaxis individualoba. 

saqmiani ganwyoba misaReb oTaxSi, saZineblis nazi aura, sastumroebSi 

simSvide moiTxovs ganaTebis gansazRvrul stils. ganaTeba Senobis 

dizainis ganuyofeli nawilia. 

arsebobs sxvadasxvagvari konstruqciis sanaTebi, romlebic erTmaneTi-

sagan gansxvavdebian Suqteqnikuri maxasiaTeblebiT. isini iyofian naTurebis 

tipis, formis, dacvis xarisxisa da sxvaTa mixedviT. magaliTad, nax.7.2-ze 

mocemulia sxvadasxva tipis rogorc CasaSenebeli, aseve Wersa da kedelze 

dasamagrebeli. wertilovani sanaTebi, romlebic iZlevian wertilovan 

mimarTul sinaTles da farTod gamoiyeneba interierebSi calkeuli 

elementebis ganaTebisaTvis.  

  

 

nax.7.2  wertilovani  sanaTebi 
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darbazebisa da oTaxebis dekoratiuli da esTetiuri ganaTebisaTvis 

farTod gamoiyeneba WaRebi, brebi, torSerebi, magidis naTurebi, Ramis 

naTurebi da sxva (nax.7.3). 
 

  

             a)                b)                 g)              d)             e) 

nax.7.3. WaRi (a), bra (b), torSeri (g), magidis naTura (d) da Ramis naTura (e) 

daimaxsovreT! sanaTi mowyobilobis ZiriTadi elementia sinaTlis 

wayro. sacxovrebel saxlebSi, warmoeba-dawesebulebebSi, ofisebsa da 

sxvagan  sinaTlis wyarod gamoiyeneba: a) varvarebis naTura; b) dabali 

wnevis luminescenciuri naTura; g) energodamzogi naTurebi, romelTa 

Soris mniSvnelovan adgils ikaveben Suqdioduri naTurebi. 

varvarebis naTura erT-erTi yvelaze masiurad warmoebuli nakeTobaa. 

masSi sinaTlis wyaros warmoadgens denis gavlis Sedegad siTeTremde 

gavarvarebuli liTonis Zafi. 

tipiuri sayofacxovrebo da saerTo daniSnulebis varvarebis naTura 

(nax.7.4.a) Sedgeba Semdegi nawilebisagan: minis kolba 1, romlidanac 

amotumbulia haeri da avsebulia inertuli airiT; volframis Zafi 2; kauWi 

3; eleqtrodebi 4; cokolis xraxni 5 da cokolis centraluri nawili 6.  

Tavisi daniSnulebis mixedviT varvarebis naTurebi arsebobs: saerTo 

daniSnulebis, Siga amrekliT, vitrinis, quCis ganaTebis, avtomobilis 

farebis, jibis farnis da sxva. 

    
             a)                 b)               g)                     d) 

nax.7.4. varvarebis naTuris Semadgeneli nawilebi (a), saerTo sargeblobis (b),  

avtomanqanis (g) da Siga amrekliani (d) naTurebi 

sinaTlis gamomasxivebeli volframis Zafi varvardeba eleqtrodeniT 

2500_27000C-mde (volframis dnobis temperaturaa daaxloebiT 34000C), rac 
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iwvevs mis TandaTan aorTqlebasa da daTxelebas, agreTve gamosxivebis 

Semcirebas da gadawvas. naTuris kolbis Sevseba SeiZleba siTbos 

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

airsavse ewodebaT. gamoiyeneba agreTve vakuumuri naTurebi, romlebidanac 

amotumbulia haeri.  

varvarebis naTurebis Rirsebaa maTi mowyobis simartive, moxmarebis mo-

xerxebuloba, SedarebiT dabali Rirebuleba da mcire sawyisi xarji, xolo 

misi naklia sinaTlis mcire gacema. 

airganmuxtvis naTurebi. airganmuxtvis naTurebSi airSi an liTonis 

orTqlSi denis gavlis dros eleqtroenergia gardaiqmneba sinaTled. si-

naTlis gamosxivebis feri damokidebulia airis gvarobaze, wnevaze, lum-

inoforze. airganmuxtvis naTurebi  avsebulia inertuli airebiT (argoni, 

neoni, kriptoni an qsenoni), agreTve vercxliswylis an natriumis orTqliT. 

vercxliswyliani naTurebi (nax.7.5) Sedgebian Semdegi ZiriTadi nawi-

lebisagan: minis kolba 1, romelic dafarulia luminoforiT; muSa eleq-

trodebi 2 da 5; dengamtari dgari 3; rkaluri ganmuxtvis kvarcis mili 4, 

romelic avsebulia argoniT an vercxliswylis orTqliT; gamSvebi eleq-

trodi 6; rkaluri ganmuxtvis milis sayrdeni traversebi 7; gamSvi 

reostati 8; sayrdeni elementebi 9; Siga luminoforis safari 10. 

 

           
             Aa)               b)        g)                 d) 

nax.7.5. vercxliswyliani naTuris Semadgeneli nawilebi (a) da misi sxvadasxva saxe (b, g, d) 

 

 am tipis naTurebi gamoirCevian sinaTlis maRali mqk-Ti, kompaqturo-

biT, muSaobis xangrZlivobiT. maTi uaryofiTi Tvisebebia: naTurisa da 

damxmare mowyobilobebis maRali Rirebuleba, molurjo-momwvano elferi, 

neli ganmeorebiTi gaSveba. 

 varvara da airganmuxtvis naTurebis sanaTebis armatura Sedgeba 

korpusisagan, romelzec damagrebulia masra. daxuruli Camosakidi 

sanaTebis armaturis korpuss gaWuWyianebisa da meqanikuri dazianebis 

Tavidan acilebis mizniT qvemodan damagrebuli aqvs damcavi mina, xolo 

zemodan _ yuri sayrden konstruqciaze Camosakideblad 
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luminescenciuri naTurebi. luminescenciuri naTurebi (nax.7.6) aris 

pirveli airganmmuxtuli naTurebi, romelSic xiluli sinaTle gamosxiv-

deba ZiriTadad luminoforiT, romelic Tavis mxriv anaTebs ganmuxtvis 

ultraiisferi gamosxivebis zemoqmedebiT. 

daimaxsovreT! luminescenciuri naTuris sinaTlis gacema ramden-

jerme, xolo muSaobis xangrZlivoba 20-jer aRemateba varvarebis naTu-

risas. 

sinaTlis maRali gacemis, gamosxivebis kargi speqtraluri Semadgenlo-

bisa da xangrZlivi samsaxuris gamo igi gamoiyeneba saerTo ganaTebis 

mizniT. 

luminescenciuri naTuris ZiriTadi Semadgeneli nawilebia: hermetu-

lad daxuruli minis mili 1, romlis Sida zedapiri dafarulia lumi-

niforis Tanabari feniT. milidan amotumbulia haeri da masSi Seyvanilia 

cotaodeni sufTa argoni da vercxliswylis dozirebuli wveTi; volframis 

spiraluri Zafi 2, romelic dafarulia tutemiwis metalebis oqsidebiT 

(stronciumi, bariumi, kalciumi), rac xels uwyobs eleqtronebis ufro 

intensiur gamosxivebas; cokoli 3; manWvalebi 4 da maizolirebeli safeni 5.    

            

a)                                       b) 

nax.7.6. vercxliswyliani luminescenciuri naTura WrilSi (a) da misi saxeebi 

 

 daimaxsovreT! varvarebis naTurisagan gansxvavebiT luminescenciuri 

naTura ar SeiZleba pirdapir CairTos eleqtrul wredSi. 

 amis mizezi oria: 1) luminescenciur naTuraSi rkalis asanTebad 

saWiroa eleqtrodebis winaswari gaxureba da maRali Zabvis impulsi; 2) 

luminescenciur naTuras aqvs uaryofiTi diferencialuri winaRoba da 

naTuris anTebis Semdeg masSi deni mravaljer izrdeba. Tu deni ar 

SeizRuda naTura mwyobridan gamova. 

am problemebis gadasawyvetad gamoiyeneba specialuri mowyobilobebi – 

balastebi. dReisaTvis yvelaze ufro gamoyenebulia eleqtromagnituri 

balasti neonis starteriTa da sxvadasxva saxis eleqtronuli balastebi. 

 eleqtromagnituri balasti warmoadgens eleqtromagnitur drosels  

(nax.7.7a), romelic naTurasTan irTveba mimdevrobiT. naTurasTan paralelu-

rad irTveba starteri (nax.7..7.Bb), romelic Sedgeba bimetalur eleqtrode-

biani neonis naTurisa da kondensatorisagan.  
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a)                          b)                     g) 

nax.7.7. eleqtromagnituri droseli (a), starteri (b) da eleqtronuli droseli (g) 

 

droseli TviTinduqciiT qmnis gamSveb impulss, Tumca aseve zRudavs 

naTuraSi gamaval dens. misi dadebiTi mxarea konstruqciis simartive. amave 

dros gaaCnia uaryofiTi mxareebic: naTuris xangrZlivi gaSveba, naTrebis 

muSaobis mcire vada, eletronul sqemebTan SedarebiT meti moxmarebuli 

energia, naTuris cimcimi, ris gamoc isini ar gamoiyenebian manqana-

danadgarebis moZravi nawilebis ganaTebisaTvis. 

eleqtronuli balasti (nax.7.7.g) naTuris eleqtrodebze awodebs 20_60 

khc sixSiris Zabvas, ris Sedegadac naTurebis cimcimi TvalisaTvis 

SeumCneveli rCeba.  

droseliani luminescenciuri naTuris qselSi  CarTvis sqema 

mocemulia nax.7.8-ze. 

 

nax.7.8. droseliani luminescenciuri naTuris eleqtrul wredSi CarTvis sqema 

 

gaSvebis dros deni gadis naTuris eleqtrodebSi da acxelebs 

volframis bispiralur Zafs 800_9000C-mde, romelic iwyebs milSi 

eleqtronebis intensiurad gamosxivebas. milSi temperatura iwevs maRla, 

rac qmnis naTuris `anTebis~ xelSemwyob pirobebs. starterSi ganmuxtva 

qreba, temperatura ecema, moZravi bimetalis eleqtrodi grildeba da 

TiSavs naTuris eleqtrowreds. gaTiSvisas droselis gragnilSi 

warmoiqmneba momatebuli Zabvis impulsi, rac iwvevs rkalur ganmuxtvas 

naTuraSi da mis anTebas.  

vercxliswylis orTqlSi eleqtroganmuxtva luminoforTan erTad 

iZleva praqtikulad nebismieri Seferilobis gamosxivebis miRebis 

saSualebas. 
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daimaxsovreT! arsebobs xuTi ZiriTadi Seferilobis naTura: dRis 

ganaTebis; gaumjobesebuli Seferilobis,; civi TeTri feris; TeTri 

feris; Tbili TeTri feris. 

yvelaze didi sinaTlis gacema SeuZlia TeTri feris naTurebs (47-dan 

75 lm/vt-mde), cota ufro naklebi _ dRis ganaTebis, civi TeTri feris, 

Tbili TeTri feris da yvelaze dabali _ gaumjobesebuli Seferilobis 

dRis ganaTebis naTurebs. 

luminescenciuri naTurebis armatura warmoadgens metalis an plast-

masis korpuss, romelSic CamontaJebulia gamSveb-maregulirebeli mowyo-

bilobebi, naTurisa da starteris  damWerebi, SemaerTebeli sadenebi. sanaTi 

eleqtroqselTan erTdeba specialuri momWerebis saSualebiT. armaturis 

korpusTan Cveulebriv mimagrebulia amrekli, romelsac sanaTis konstruq-

ciidan gamomdinare faravs maekranirebeli meseri, damcavi mina an gambnevi. 

 

 
 

nax.7.9. luminescenciuri naTurebis armaturebi 

 

 

sakontrolo kiTxvebi: 

1.  ramden klasad iyofa sanaTi mowyobilobebi? 

2.  sad gamoiyeneba WaRebi? 

3.  ra aris sanaTi mowyobilobis ZiriTadi elementi? 

4.  CamoTvaleT luminescenciuri naTurebis ZiriTadi Semadgeneli nawi-

lebi. 

5.  ras warmoadgens eleqtromagnituri balasti? 

 

7.3. energodamzogi naTurebi 

 U 

ukanasknel xanebSi varvara naTurebis Semcvlelad gamoiyeneba dRei-

saTvis ufro aqtualuri, uaxlesi teqnologiis produqti – energodamzogi 

naTurebi. isini xasiaTdebian Tanamedrove dizainiT, saimedobiTa da 

ekonomiurobiT; ar moiTxoven gansakuTrebul eleqtrul armaturas,isini 

ixraxnebian Cveulebriv, varvara naTurebis masrebSi; iZlevian Tanabar, 

TvalisaTvis komfortul sanaTles da praqtikulad ar moixmaren 

eleqtroenergias. 
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energodamzogi naTurebis mowyobiloba da muSaobis principi. 

energodamzogi naTura (nax.7.10) warmoadgens cilindruli formis mil-

kolbas, romlis zedapiri dafarulia lumi-

noforiT. naTuris boloebze mirCilulia 

kontaqtebi. gamosxivebis ZiriTad wyaros war-

moadgens luminofori, romelic gamoasxivebs 

eleqtruli ganmuxtvis Sedegad warmoSobili 

ultraiisferi gamosxivebis zemoqmedebis ga-

mo. misi ZiriTadi elementebia: 1. luminofo-

riT dafaruli mili-kolba; 2. dadebiTi tempe-

raturuli koeficientis mqone Termorezisto-

ri myisieri gaSvebisaTvis; 3. radiosignalebis 

damxSobi mowyobiloba; 4. gadamrTveli tran-

zistori; 5. naTuris denis stabilizatori; 6. 

kondensatori, romelic uzrunvelyofs cimci-

mis gareSe muSaobas; 7. cokoli. 

Tavisi formis mixedviT energodamzogi 

naTurebi sxvadasxvagvaria. nax.7.11-ze mocemu-

lia zogierTi maTgani. 

                   
         Aa)                   b)                   g)                  d) 

nax.7.11. energodamzogi naTurebi: a- spiraluri; b- sworxazovani; g- mrgvali;  

d – naTura – refleqtori 

 

energodamzogi naTurebis ZiriTadi maxasiaTeblebi: 

sinaTlis gacema – energodazogvis TvalsazrisiT warmoadgens sinaT-

lis wyaros efeqturobis ZiriTad parametrs. is gviCvenebs ra raodenobis 

sinaTles gamoimuSavebs esa Tu is naTura TiToeul vat daxarjul eleq-

troenergiaze. misi erTeulia lm/vt. 

daimaxsovreT! maqsimalurad SesaZlo sinaTlis gacema energodam-

zogi naTurisaTvis Seadgens 683 lm/vt; varvara naTurisaTvis _ 10_15 

lm/vt; luminescenciuri naTurisaTvis – 50_80 lm/vt. 

saeqspluatacio maxasiaTeblebi – sxvadasxva tipis naTurebis efeqtu-

robis mniSvnelovani parametrebia: muSaobis saSualo xangrZlivoba, Car-

Tvis siCqare, sagarantio CarTvis ricxvi, konstruqciis Sesrulebis gansa-

kuTrebuloba (gamoyenebuli armatura, ardasaSleli/dasaSleli konstruq-

 
nax.7.10. energodamzogi naTuris  
ZiriTadi Semadgeneli nawilebi 
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cia, sxvadasxva masrebis mimarT Tavsebadoba,gabariti da dizaini). am 

maxasiaTeblebzea damokidebuli eqspluataciis xarjebi, romlebic gasayid 

fasTan erTad qmnian naTuris rentabelobis dones. 

energodamzogi naTurebis upiratesobani:  

- uwyveti muSaobis xangrZlivoba 8000_10000 sT; 

- moixmars 5-jer nakleb eleqtroenergias vidre varvarebis naTura; 

- qmnis simyudroves; gamoyofs mniSvnelovnad mcire siTbos vidre varva-

rebis naTura. 

- naTurebis optimaluri sixSiris gamo iZleva Zalian komfortul 

naTebas TvalisaTvis; 

- uceb ar xvdeba TvalSi. mdore gaSvebis sistema TandaTanobiT zrdis 

sinaTlis intensivobas; 

- idealurad erwymeba nebismier interiers, radgan energodamzogi 

naTuris modelebi uamravia; 

- harmoniaSi modis nebismieri tipis sanaTTan; 

- gaaCnia uwyveti xangrZlivi muSaobis unari; 

- ar tvirTavs eleqtrul wreds. ris gamoc maTi daxmarebiT 

SesaZlebelia gaizardos ganaTebis done eleqtruli wredis 

damatebiTi datvirTvis gareSe. 

Suqdiodebi warmoadgens naxevargamtar xelsawyos, romelic masSi de-

nis gavlis dros gamoasxivebs arakoherentul sinaTles. misi ferTa maxasia-

Teblebi damokidebulia masSi gamoyenebuli naxevargamtaris qimiur Semad-

genlobaze. 

daimaxsovreT! SuqdiodebiT ganaTeba erTerTi perspeqtiuli mimarTu-

lebaa xelovnuri ganaTebis teqnologiaSi, romelic TandaTan ikavebs 

wamyvan adgils ganaTebaSi, rac UuSualod dakavSirebulia Suqdiodebis 

teqnologiis evoluciasTan. 

xelovnuri ganaTebisaTvis damuSavebulia e.w. zesikaSkaSis mqone Suq-

diodebi. nax.7.12.a-ze mocemulia sxvadasxva tipis Suqdiodebis saerTo saxe. 

 

 
            a)               b)                   g)                    Dd) 

nax.7.12. Suqdiodebis saerTo saxe (a), Semadgeneli nawilebi (b), Suqdioduri naTura (g) da 

gamoyeneba sareklamo saqmeSi (d) 
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Suqdiodebi gamoiyenebian: quCis, samrewvelo da sayofacxovrebo gana-

TebaSi; indikatorebad, rogorc calkeuli Suqdiodebis, aseve cifruli da 

asoiT-cifruli tabloebis saxiT; Suqdiodebis masivebi gamoiyeneba quCis 

did ekranebsa da morbenal striqonebSi; mZlavri Suqdiodebi gamoiyeneba 

fanrebsa da SuqfarnebSi; sagzao niSnebSi da sxva. 

upiratesi Tvisebebi. Cveulebriv varvarebis naTurebTan SedarebiT Suq-

diodebs gaaCniaT mravali upiratesoba: 1) varvarebis naTurebTan SedarebiT 

ekonomiurad moixmaren eleqtroenergias. maTi sinaTlis gacema Seadgens 132 

lumeni/vatze, natriumis airganmuxtvis naTurebisa – 150 lm/vt, varvarebis 

naTurebisa – 15 lm/vt, luminescenciuri naTurebisa – 100 lm/vt; 2) muSaobis 

xangrZlivoba 30-jer aRemateba varvarebis naTurisas, magram xangrZlivi 

muSaobiT an cudi gaciebis SemTxvevaSi TandaTanobiT ecema sikaSkaSe; 3) 

Suqfiltrebis gamoyenebis gareSe iZleva sxvadasxva speqtraluri 

maxasiaTeblebis miRebis SesaZleblobas; 4) gamoyenebis usafrTxoeba; 5) 

luminescenciuri naTurebis msgavsad ar gaaCnia vercxliswylis orTqli; 6) 

mcire ultraiisferi da infrawiTeli gamosxiveba: 7) umniSvnelo siTbos 

gamoyofa da maRali simtkice. 

uaryofiTi Tvisebebi: 1) ZiriTadi uaryofiTi Tvisebaa eqspluataciaSi 

gamoyenebisas maRali fasi. Sefardeba fasi/lumeni zesikaSkaSis mqone Suq-

diodebisaTvis 50_00-jer ufro metia vidre varvarebis naTurisa; 2) dabali 

zRvruli temperatura: mZlavri gamanaTebeli Suqdiodebi gacivebisaTvis 

moiTxoven gare radiators. 10 vt simZlavris gamanaTebeli Suqdiodi 

moiTxovs igive zomis pasiur radiators, rogoric gaaCnia mikroprocesors 

Pentium 4-s ventilatoris gareSe. aseTi didi radiatori ara marto aZvirebs 

konstruqcias, aramed Znelad ewereba gamanaTebeli xelsawyoebis formatSi; 

3) samrewvelo sixSiris eleqtruli qselidan pirdapir kvebis SemTxvevaSi 

gaaCnia pulsaciis maRali koeficienti. 4) masiurad gamoSvebuli Suqdio-

debis sinaTlis gacema Seadgens 40-50 lm/vt; 

 

sakontrolo kiTxvebi: 

1.  riT xasiaTdebian energodamzogi naTurebi? 

2.  CamoTvaleT energodamzogi naTurebis ZiriTadi elementebi. 

3.  ramdens Seadgens energodamzogi naTuris sinaTlis gacema? 

4.  CamoTvaleT energodamzogi naTuris upiratesobani. 

5.  CamoTvaleT Suqdiodebis dadebiTi da uaryofiTi Tvisebebi. 

 

7.4. rozetebi, amomrTvelebi, gadamrTvelebi, Suqregulatorebi  

da gadamwodebi 

 

 rozetebisa da amomrTvelebis gareSe warmoudgenelia Cveni yovel-

dRiuri cxovreba. maTi daniSnulebaa saxvadasxva mowyobilobebis eleq-

trul wredSi CarTva-gamorTva. Tanamedrove rozetebisa da amomrTvelebis 
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dizaini gamoirCeva mravalferovnebiT, riTac sruliad akmayofileben 

moTxovnebs. 

rozeti (nax.7.13.a) warmoadgens Stefseluri SeerTebis nawils, romelic 

gamoiyeneba rogorc Zaluri, ise susti denebis eleqtrul wredSi gada-

satani da stacionaruli eleqtroxelsawyoebis CarTvisaTvis.  

Stefseluri rozeti es aris stacionaruli budiani gasarTi, romel-

zec moyvanilia eleqtruli energia. amitom rozeti warmoadgens eleq-

troenergiis wyaros. 

konstruqciulad rozeti Sedgeba keramikis an plastmasis fuZisagan, 

ramdenime zambariani kontaqtis, eleqtruli gamtarebis SesaerTebeli 

klemebisa da izolirebuli korpusisagan. 

Stefseli warmoadgens Stefseluri SeerTebis nawils, romelic Sed-

geba ori an sami metalis Rero-kbilis (Canglis), eleqtruli gamtarebis 

SesaerTebeli klemebisa da izolirebuli korpusisagan (nax.7.13.e). Stef-

selis saSualebiT xdeba eleqtroxelsawyoebis CarTva eleqtrul qselSi. 

Stefsels ufro xSirad Cangals uwodeben. Cangali es aris rozetis me-

wyvile Rerovani gasarTi, romelic SeerTebulia moqnili zonariT xel-

sawyosTan da romlis saSualebiTac CairTveba eleqtrul qselSi. amitom 

Cangali warmoadgens eleqtroenergiis momxmarebels. 

daimaxsovreT! rozeti warmoadgens Stefseluri SeerTebis „dedas“, 

xolo Stefseli anu Cangali – „mamas~. 

eleqtrogayvanilobis tipis mixedviT rozetis saxeobebia: Camamiwebeli 

kontaqtiTa (nax.7.13.a,g) da mis gareSe (nax.7.13.b,d). konstruqciulad Ria 

(nax.7.134.a) da daxuruli eleqtrogayvanilobisaTvis. isini SeiZleba iyos 

erTmagi nax.7.13.a,), ormagi (nax.7.13.Dg) da oTxmagi (nax.7.13.d). 

   
a)               b)            g)           Dd)               e) 

nax.7.13. rozetebisa da Stefselebis  sxvadasxva saxeebi 

 

radganac rozetebi da Stefselebi yovelTvis gamoiyeneba erT 

wyvilSi, amitom maTi gare gaformebisa da montaJis miuxedavad isini 

urTierTs unda Seesabamebodnen, winaaRmdeg SemTxvevaSi saWiro xdeba 

specialuri gadamyvanebis gamoyeneba (nax.7.14.) 

xSirad erTi rozetidan ramdenime xelsawyos erTdrouli kvebisaTvis 

gamoiyeneben damagrZeleblebs (nax.7.14.e). 
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a)              b)              g)             d)             e) 

 nax.7.14. sxvadasxva saxis Stefselebis nakrebi (a), satelefono (b), bgeriTi (g),  

antenis (d) rozetebi da damagrZeleblebi (e) 

 

susti denebis rozetebi. am tipis rozetebi  dReisaTvis farTod 

gamoyenebian satelefono aparatebis, televizorebis antenebis, internetis 

qselis, akustikuri sistemebsa da sxvaTa CarTvisaTvis. 

warmoebis mier gamoSvebulia erTmagi, ormagi da sammagi satelefono 

rozetebi (nax.7.14.b,g) satelefono rozetebi ZiriTadad daniSnulia Siga 

sasignalo gayvanilobisaTvis. 

bgeris rozetebi ZiriTadad gamoiyenebian akustikuri sistemebis 

CarTvisaTvis (nax.7.14.d). 

antenis rozetebi gamoiyeneba televizorebis, radio da Tanamgzavruli 

mimRebebisaTvis (nax.7.14.e). 

amomrTvelebi. amomrTvelebi gankuTvnilia ganaTebis eleqtruli qsele-

bis cvladi (sixSire 50 herci) da mudmivi denis sayofacxovrebo xelsa-

wyoebis komutaciisaTvis (CarTva-amorTva). garda eleqtroteqnikuri moTxov-

nebisa, maT waeyenebaT Tanamedrove dizainis moTxovnebi. warmoebis mier 

amomrTvelebi gamoSvebulia rogorc calkeuli mowyobilobia aseve ram-

denime mowyobilobis blokis saxiT, Ria da daxuruli eleqtrogayvani-

lobisaTvis (nax.7.15). Semsrulebel elementebad maT gaaCniaT Rilakebi, 

klaviSebi da zonarebi. 

 
     Aa)               b)               g)              d)              Ee) 

nax.7.15. Ria dayenebis erTklaviSiani (a), daxuruli dayenebis: erTklaviSiani (b), 

orklaviSiani (g), samklaviSiani neonis naTebiT (d), oTxRilakiani (e) amomrTvelebi 

 

damatebiT, sibneleSi amomrTvelis povnis gaadvilebis mizniT, 

zogierTi tipis amomrTveli aRWurvilia neonis naTebiT (nax.7.15.d). 

daimaxsovreT! erTpolusa amomrTvelebi aucileblad irTveba wre-

dis fazur sadenSi. 
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daxuruli gayvanilobis rozetebi da amomrTvelebi yendebian specia-

lur kolofebSi, romlebic ganlagebulni unda iqnen rkina-betonis pane-

lebsa da TabaSir-muyaosagan damzadebuli Rru kedlebsa da tixarebSi 

gakeTebul xvrelebSi. nax.7.16.a,b,g-ze naCvenebia agurisa da betonis ked-

lebSi, xolo nax.7.16.d-ze TabaSir-muyaosa da faneris kedlebSi, Wersa da 

tixarebSi Casayenebeli kolofebi. 

 
   a)                  b)                   g)                 d) 

nax.7.16. amomrTvelis samontaJo kolofebi  

 

nax.7.16. b-ze naCvenebia erTmaneTze gadabmuli kolofebi. 

moxerxebulad gamoyenebisaTvis sxvadasxva saxis rozetebi da amomr-

Tvelebi gamoSvebulia erT saerTo fuZeze an saerTo korpusSi awyobili. 

aseT mowyobilobebs kombinirebuli anu blokuri ewodebaT. yvelaze ufro 

gavrcelebulia Zalovani rozetebisa da amomrTvelebis sxvadasxva kombi-

nacia, romlebic xSirad Seicaven aseve susti denebis rozetebs, rac 

aadvilebs kabelebisa da gamtarebis Calagebas. nax.7.17-ze naCvenebia 

sxvadasxva kombinaciis blokebi. 

             

nax.7.17. sxvadasxva kombinaciis blokebi 

 

yvela rozeti da amomrTveli, maT Soris blokebic, firma-damam-

zadeblis mier iwarmoeba seriebad, romlebic erTmaneTisagan gansxvavdebian 

CarCoebis dizainiT, klaviSebiT, saxuravebiTa da meqanizmebiT. erT seriaSi 

Semaval rozetebsa da amomrTvelebs aqvT erTnairi konstruqcia da erT-

maneTisagan gansxvavdebian mxolod feriT. 

gadamrTvelebi. gadamrTvelebi warmoadgenen amomrTvelebis saxesxvao-

bas, amitom konstruqciulad isini erTmaneTs Zalian hgvanan (nax.7.18.a). maTi 

ganmasxvavebeli niSania is, rom isini gamoiyeneba ori an meti adgilidan 

ganaTebis marTvisaTvis. 
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daimaxsovreT! gadamrTvelis gamoyeneba saSualebas gvaZlevs Cavr-

ToT ganaTeba Senobis erTi adgilidan da gamovrToT sxva adgilidan. 

maTi montaJi xorcieldeba amomrTvelebis analogiurad. 

                                          
a)                b)                   g)                   d) 

nax.7.18. gadamrTveli (a); DSuqregulatorebi: sabruni (b), klaviSiani (g), distanciuri (d) 

 

Suqregulatorebi. Suqregulatorebi uzrunvelyofen ganaTebis sikaSka-

Sis mdore regulirebas. isini gamoiyenebian amomrTvelebis magier SenobaSi 

ganaTebis reJimis cvlilebis saWiroebis SemTxvevaSi. maT, rogorc wesi, 

aqvT mrgvali sabruni  saxeluri (nax.7.18.b), romlis brunviTac icvleba 

sikaSkaSe. warmoebis mier aseve gamoSvebulia klaviSiani (nax.7.18. g) da 

distanciuri (nax.7.18.d) Suqregulatorebi. 

distanciuri Suqregulatori. distanciuri Suqregulatori Sedgeba 

marTvis pultisagan da amomrTvelSi CamontaJebuli fotomimRebisagan. am 

amomrTvelebs SeuZliaT funqcionireba rogorc Cveulebriv reJimSi, aseve 

distanciurSic. zogierT Suqregulators gaaCnia indikatori, romelic 

sibneleSi gviCvenebs mis adgilmdebareobas (nax.7.18.d). 

ganaTebis  gadamwodebi. sibneleSi ganaTebis avtomaturi CarTvisaTvis 

gamoiyeneba ganaTebis Ggadamwodebi (nax.7.19.a), romlebic afiqsireben 

SenobaSi dasaSvebze metad gare ganaTebis Semcirebas da gascemen signals 

ganaTebis CarTvisaTvis. 

          
    a)              b)              g) 

nax.7.19. ganaTebisa (a) da moZraobis gadamwodebi (b, g) 

 

 moZraobis gadamwodebi. SenobaSi adamianis gamoCenis SemTxvevaSi ga-

naTebis avtomaturi CarTvisaTvis gamoiyeneba moZraobis gadamwodebi 

(nax.7.19.b,g), romlebic afiqsireben adamianis gamoCenas misi mxedvelobis 

areSi da rTaven ganaTebas Sesabamis SenobaSi. 

daimaxsovreT! moZraobis gadamwodebi erTmaneTisagan gansxvavdebian 

muSaobis reJimebiTa da mxedvelobis kuTxiT. 
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sakontrolo kiTxvebi: 

1.  ras warmoadgens da risgan Sedgeba rozeti? 

2.  CamoTvaleT rozetebis saxeobebi. 

3.  ras warmoadgens Stefseli da ras uwodeben mas meorenairad? 

4.  risTvis gamoiyeneba susti denebis rozetebi? 

5.  risTvis gamoiyeneba amomrTvelebi da gadamrTvelebi? 

6.  ras uzrunvelyofen Suqregulatorebi da gadamwodebi? 

  

7.5. gamanawilebeli  kolofebi da farebi 

 

 gamanawilebeli kolofebi gamoiyeneba eleqtrogayvanilobis sxvada-

sxva mimarTulebiT ganawilebisTvis. garda amisa maTSi SeiZleba dayene-

buli iqnes SemaerTebeli klemebi sxvadasxva eleqtroteqnikuri mowyobi-

lobebi. kolofebi damzadebulia plastmasisagan da gamoSvebulia Ria da 

daxuruli eleqtrogayvanilobisaTvis (nax.7.20). 

        
 a)               b)                     g)              d)  

nax.7.20. gamanawilebeli kolofebi: a, b – Ria gayvanilobis; g _ betonisa da aguris 

kedlebsa da  d _ TabaSirmuyaos kedlebSi Casasmeli 

 

daimaxsovreT! gamanawilebeli farebi gamoiyeneba 380/220 v Zabvis, er-

Tfaza da samfaza denis eleqtroenergiis miRebisa da ganawilebisaTvis, 

gamavali xazebis gadatvirTvisa da mokled SerTvisagan dacvisaTvis, 

agreTve eleqtruli qselebis operatiuli CarTva-gamorTvisaTvis. 

maTSi SesaZlebelia avtomaturi amomrTvelebis, eleqtromricxvelebisa 

da sxva damatebiTi mowyobilobebis CamontaJeba. 

 

  
 a)             b)              g)                 d)            e) 

nax.7.21. gamanawilebeli farebi (a,b),  DIN – lartya (g) da avtomaturi amomrTvelis  

damagreba masze (d, e) 
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konstruqciulad gamanawilebeli fari SeiZleba iyos Camosakidi da 

CasaSenebeli (nax.7.21.a,b). maT SeiZleba hqondeT ramdenime nakveTuri 

modulebis dasayeneblad, risTvisac SigniTve montaJdeba specialuri DIN – 

lartya. (nax.7.21.g). 

  

sakontrolo kiTxvebi: 

1.  ra daniSnuleba gaaCniaT gamanawilebel farebs? 

2.  ra sididis Zabvamde gamoiyeneba gamanawilebeli farebi? 

3.  rogori SeiZleba iyos konstruqciulad gamanawilebeli farebi? 

 

7.6. eleqtrosamontaJo milebi da sakabelo arxebi 

 

SenobebSi Ria da daxuruli eleqtrogayvanilobis montaJisaTvis gamo-

iyeneba plastikuri gofrirebuli, armirebuli da xisti milebi (nax.7.22), 

romlebic mzaddeba polivinilqloridisagan. 

      
      a)                     b)                     g) 

nax.7.22. eleqtrosamontaJi milebi: a _ gofrirebuli; b _ armirebuli; g _ xisti 

 

gofrirebuli milebis SesaerTeblad gamoiyeneba quro (nax.7.23.a), xolo 

am milis sakabelo arxebTan  SesaerTeblad _ winaRqanCiT aRWurvili  qu-

ro (nax.7.23.b). 

armirebuli milebic mzaddeba igive polivinilqloridisagan diamet-

riT 8_60 mm. am milebis xist milebTan da sakabelo arxebTan SesaerTeblad 

gamoiyeneba specialuri quroebi (nax.7.23.g, d). 

 
    a)                  Bb)                   g)                d) 

nax.7.23. gofrirebuli (a, b) da armirebuli (g, d) milebis SesaerTebeli quroebi 

  

xisti milebic mzaddeba igive polivinilqloridisagan gare diametriT 

16-50 mm. am milebis erTmaneTTan da sxvadasxva sakabelo arxebTan Sesaer-

Teblad gamoiyeneba SemaerTebeli quroebi, kuTxovanebi, gofrirebuli 

quroebi,  gamanawilebeli kolofebi da samkapebi (nax.7.24). 
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a)                  b)                     g)                  d) 

nax.7.24. SemaerTebeli quro (a), kuTxovana (b), samkapa (g) da gofrirebuli quro (d) 

 

milebis dasamagreblad gamoiyeneba sxvadasxva saxis damWerebi (nax.7.25).  

daimaxsovreT! gofrirebuli da armirebuli milebis damagreba unda 

moxdes aranakleb 50 sm-is intervaliT, raTa ar moxdes maTi Camokideba. 

   
    A       a)                 b)                   g)             d) 

nax.7.24. milebis damWerebi: a _ klifsi saketelaTi; b _ diubeliT; g _ caluRi; d _ 

mosaWimi 

eleqtrogayvanilobis montaJisaTvis gamoiyeneba agreTve eleqtrosamon-

taJo sakabelo arxebi, romelTa saerTo saxe mocemulia nax.7.25-ze. isini ga-

moSvebulia sworkuTxa ganivkveTiT brtyeli an П – sebri saxuraviT. saka-

belo arxebs gaaCniaT sxvadasxva ganivkveTi da Siga tixarebis sxvadasxva 

raodenoba. 

                 

nax.7.25. eleqtrosamontaJo sakabelo arxebis sxvadasxva saxe 

 

sakabelo arxebis Sepirapireba xorcieldeba specialuri kuTxeebisa da 

SemaerTeblebis (nax.5.26) daxmarebiT. 

 
a)            b)             g)         d)       e)          v) 

   nax.7.26.  brtyeli (a), T-sebri (b), gare (g) da Siga (d) kuTxeebi; sworxazovani 

SemaerTebeli (e)  da saxSobi (v)                        
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arsebobs specialuri eleqtrosamontaJo plinTusi (nax.7.27.a) da iata-

kis sakabelo arxi (nax.7.27.b). 

             
a)             b)               g)                d) 

nax.5.27. plinTusi (a), iatakis sakabelo arxi (b) da misi SemaerTeblebi (g, d) 

 

eleqtrosamontaJo plintusi Sedgeba sxvadasxva kveTis nakveTurebisa-

gan. mas Tan axlavs aqsesuarebis sruli nakrebi rozetebis dasamontaJeb-

lad, Casayenebeli kolofebis CaTvliT.  

 

sakontrolo kiTxvebi: 

1.  risTvis gamoiyeneba eleqtrosamontaJo milebi da sakabelo arxebi? 

2.  risgan mzaddeba eleqtrosamontaJo milebi da sakabelo arxebi? 

3.  riT xdeba milebis SeerTeba? 

4.  riT aerTeben sakabelo arxebs? 

 

7.7. gamtarebis samontaJo samarjvebi 

 

klemebi. gamanawilebel kolofebSi sadenebisa da kabelebis SesaerTeb-

lad gamoiyeneba klemebi. rozetebisa da gamanaTebeli qselebis montaJis 

dros farTo gamoyeneba hpoves mciregabaritianma zambarianma klemebma.  

germanuli firma Wago Tavis nawarmSi iyenebs ori tipis zambarian kle-

mebs: 1) brtyelzambarian momWers  erTZarRva gamtarebis SesaerTeblad 0.5-4 

mm2 kveTis farglebSi (nax.7.28.a,b); 2) momWers Cage. 

         
       Aa)          b)               Gg)             d)              e) 

nax.7.28. mciregabaritiani zambariani klema (a) da gamtarebis montaJi am klemis gamoyenebiT 

(b); klema momWeriT  Cage Clamp (g) da am klemiT  montaJi (d, e) 

 

Clamp (nax.7.28.g,d,e), romlis zambara damzadebulia qromonikeliani fo-

ladisagan da gamoiyeneba rogorc erTZarRva, aseve mravalZarRva gamta-

rebis SesaerTeblad 0.08_35 mm2 kveTis farglebSi. 
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gamanaTebeli xelsawyoebis CasarTavad gamoiyeneba gamavali D-lux tipis 

klemebi, romlebic uzrunvelyofen erTZarRvian da moqnil mravalZarRviani 

gamtarebis SeerTebas. aseTi klemis momWer elements warmoadgens eleqtro-

lituri spilenZisagan damzadebuli da kaliTa da tyviiT dafaruli dengam-

tar saltesTan xistad Cawnexili foladis furclovani zambara. erTis 

mxriv am tipis klemas aqvs ori bude, romlebic iZlevian 1_2.5 mm2 kveTis  

mravalZarRva gamtaris gamavali CarTvis saSualebas (nax.7.29.a). 

 

            
          a)                              b) 

nax.7.29. D-lux tipis (a) da xraxniani momWeris mqone (b) klemebi 

 

gamtarebis SeerTeba SeiZleba ganxorcieldes xraxniani momWerebis 

mqone klemebiT (nax.7.29.b). xraxnianma momWerebma Tavisi Tavi kargad warmo-

aCines. amasTanave, yovel sam-oTx weliwadSi saWiroa kontaqtebis moWeris 

xarisxis Semowmeba da saWiroebis SemTxvevaSi kontaqtebis gadaWera, gansa-

kuTrebiT aluminis gamtarebis dros.  

bunikebi. bunikebis gamoyeneba saSualebas iZleva miviRoT gamtaris Zar-

Rvis saimedo kontaqti klemasTan. sxvadasxva kveTis gamtarebisaTvis gamo-

Svebulia sxvadasxva diametris bunikebi. formis mixedviT isini arseboben: 

rgoluri, Canglisebri, Rerovani, brtyeli da milisebri. (nax.7.30) gamtaris 

ZarRvi  bunikSi Caiwnexeba specialuri instrumentis saSualebiT. 

 

 
a)          b)          g)           d)         e)          v) 

nax.7.30. rgoluri (a), Canglisebri (b), Rerovani (g), brtyeli (d,e) da milisebri (v) klemebi 

 

bunikebi mzaddeba rogorc gamtarebisaTvis, aseve Zalovani kabelebisa-

Tvis sxvadasxva diametriT. kabelebisaTvis gankuTvnili  spilenZis, 

aluminisa da alumin-spilenZis  bunikebi naCvenebia nax.7.31-ze. 

bunikebi gamoSvebulia rogorc izolirebuli xufiT (nax.7.30), aseve mis 

gareSec (nax.7.31.). 
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   a)                  Bb)                g)                 Dd) 

nax.7.31. aluminis (a), spilenZis (b) da aluminspilenZis (g) bunikebi da aluminis  

WanWikiani buniki mosawyveti TaviT (d)                                                                                             

 

SemaerTebeli hilzebi. ori gamtaris SesaerTeblad gamoiyeneba Semaer-

Tebeli hilzebi (nax.5.32). 

                                                                                 
           a)                    b)                 g)               d) 

nax.7.32. SemaerTebeli hilzebi: plastikuri izolaciiT (a), izolaciis gareSe (b), 

WanWikebiT mosaWeri (g) da kabelebis ZarRvebis  SeerTeba mosaWeri hilziT (d) 

isini gamoSvebulia sxvadasxva diametris gamtarebisaTvis rogorc 

plastikuri izolaciiT, aseve mis gareSe. bunikebi arsebobs rogorc dasa-

wnexi (romelic Caiwnexeba specialuri mowyobilobis saSualebiT), aseve 

mosaWeri. moWeris Semdeg xdeba WanWikebis Tavebis mowyveta. nax.7.32.d-ze 

mocemulia kabelebis ZarRvebis  SeerTeba mosaWeri hilzaTi. 

kabelebis mosaWimi. saSualebas iZleva SevkraT gamtarebi da kabelebi 

erT konad. rac mniSvnelovnad aiolebs montaJs, alamazebs gayvanilobis 

iersaxes da iZleva eleqtrogayvanilobis konstruqciul elementebze 

damagrebis saSualebas. 

     
     a)                       b)                         g) 

nax.7.33. kabelebis mosaWimi: a _ martivi; b _ markirebis zedapiriT; g _ fiqsatoriT 

Kkabelebis mosaWimi sxvadasxva sigrZisaa. zogierT maTgans gaaCnia 

specialuri markirebis zedapiri (nax.7.33.b). maTi moWera _ damagreba xdeba 

xeliT an specialuri instrumentiT. 
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kavebi. gamtarebisa da kabelebis dasamagreblad gamoiyeneba sxvadasxva 

diametris liTonis erTTaTiani da orTaTiani (nax.7.34.a.b) an plastmasis 

mrgvali da kvadratuli kavebi (nax.7.34.g,d).  

kavebi gamoSvebulia sxvadasxva diametris gamtarebisa da kabelebi-

saTvis. 

      
        a)                  b)               g)           d) 

nax.7.34. liTonis orTaTiani (a) da  erTTaTiani (b), plastikatis mrgvali (g) 

 da kvadratuli (d) kavebi 

 

sakontrolo kiTxvebi: 

1.  CamoTvaleT gamtarebis samontaJo samarjvebi? 

2.  risTvis gamoiyeneba klemebi? 

3.  ris saSualebas iZleva bunikebis gamoyeneba? 

4.  risTvis gamoiyeneba SemaerTebeli hilzebi da kakvebi? 

 

Sefasebis indikatorebi: 

 

eleqtruli mowyobilobebis pirobiTi aRniSvnebi eleqtrul da 

arqiteqtorul sqemebze: 

- eleqtruli mowyobilobebis eleqtrul sqemebze pirobiT aRniSvna; 

- eleqtruli mowyobilobebis arqiteqtorul sqemebze pirobiT 

aRniSvna. 

eleqtruli sanaTebis, amomrTvelebis, rozetebis, manawilebeli  

kolofebisa da sxva mowyobilobebis konstruqcia. 

- sanaTebis, gamomrTvelebis, rozetebis, gamanawilebeli kolofebis 

daSla – awyoba; 

- sanaTebis, gamomrTvelebis, rozetebis, gamanawilebeli kolofebis  

dayeneba da qselSi CarTva. 

energodamzogi naTurebi 

- energodamzogi naTurebis qselSi dayeneba; 

- energodamzogi naTurebis ZiriTadi maxasiaTeblebis gacnoba. 

eleqtrosamontaJo milebi da sakabelo arxebi 

- eleqtrosamontaJo milebisa da sakabelo arxebis masalebis 

gacnoba; 

- milebisa da arxebis gadabmebis Sesruleba. 

gamtarebis samontaJo samarjvebi 

- samarjvebis Seswavla da gamoyeneba. 
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Tavi VIII.  eleqtrosamontaJo samuSaoebis teqnologia 

 

am TavSi Tqven gaecnobiT Senobebisa da nagebobebis eleqtromo-

maragebis sqemebs; eleqtrogayvanilobis montaJis saerTo sakiTxebs; avto-

matur amomrTvelebs, dnobad mcvelebsa da damcavi gamorTvis mowyo-

bilobebs; datvirTvis mixedviT gamtarebisa da kabelebis SerCevis; eleq-

trogayvanilobis struqturis, montaJis, dagegmvisa da moniSvnis; kedlebze, 

izolatorebze, gvarlebze, lentebsa da simebze Ria eleqtrogayvanilobis; 

milebSi, TabaSirmuyaos kedlebsa da tixarebSi, sakabelo arxebSi daxu-

ruli eleqtrogayvanilobis montaJis; sanaTebis, amomrTvelebis, rozetebis, 

WaRebisa da plafonebis montaJis, betonisa da aguris kedlebze Rrmule-

bisa da Rarebis gakeTebis sakiTxebs.  

 

8.1. Senobebisa da nagebobebis eleqtromomarageba 

 

eleqtroenergias viyenebT yvelgan da misi praqtikuli Rirebulebis 

Sefaseba SeuZlebelia. magram rogor aRwevs eleqtroenergia momxmareb-

lamde, amis gasagebad arsebobs eleqtromomaragebis cneba. 

daimaxsovreT! eleqtromomarageba warmoadgens RonisZiebaTa erTob-

liobas, romlebic eleqtroenergiiT uzrunvelyofen  sxvadasxva momxma-

rebels. sainJinro nagebobaTa kompleqss, romlebic axorcieleben 

eleqtromomaragebis amocanebs, eleqtromomaragebis sistemebi ewodeba. 

qalaqebis eleqtromomara-

gebis struqturuli sqema moce-

mulia nax.8.1-ze, romelic mTli-

anad da martivad ase gamoiyure-

ba: yvelaferi iwyeba eleqtrosa-

dguridan 1, romlis amocanaa 

eleqtroenergiis gamomuSaveba. 

eleqtrosadguri sxvadasxva sa-

xisaa (magaliTad, hidroeleqt-

rosadgurSi wylis meqanikuri 

energia gardaiqmneba eleqtrul 

energiad), magram yvela eleqtro-

sadguris amocana erTi da igivea 

– miviRoT eleqtroenergia. 

eleqtrosadguris generatori gamoimuSavebs ^6 kv Zabvas,romelic mie-

wodeba Zabvis amwev  transformators 2  da moxdeba 6 kv Zabvis aweva 220  

kv-mde. am ZabviT uzrunvelyofili iqneba elenergiis Sors manZilze 

gadacema metalis sayrdenebze damontaJebuli sahaero eleqtrogadacemis 

maRali Zabvis xaziT 3. daniSnulebis adgilze satransformatoro qve-

 

nax.8.1. qalaqis eleqtromomaragebis 
struqturuli sqema 
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sadgurSi 4 gamanawilebel mowyobilobebTan 5 erTad xdeba 220 kv Zabvis 

daweva 35, 10 an 6kv Zabvamde. mkvebavi sakabelo xaziT 6  10 an 6 kv Zabva 

miewodeba gamanawilebeli punqtis 7 salteebze. aqedan sakabelo xaziT 8 10 

an 6 kv Zabva miewodeba damwev satransformatoro qvesadgurs, sadac 10 an 6 

kv Zabva daiwevs 0,4 kv Zabvamde. es Zabva sakabelo xaziT 10 miewodeba 

sacxovrebeli saxlis Semyvan- gamanawilebel mowyobilobebs (Sgm) 11.  

gamanawilebeli mowyobilobidan 5 35 kv Zabva sakabelo xaziT 12 miewo-

deba qalaqis samrewvelo sawarmos mTavar damwev qvesadgurs 13, romlida-

nac sakabelo xaziT 14  0,4 kv Zabva miewodeba saamqroebis 15 gamanawilebel 

farebs.      

satransformatoro qvesadguridan eleqtroenergia miewodeba Senobis 

Sgm-s, romlis daniSnulebaa eleqtroenergiis ganawileba SenobaSi arsebul 

yvela eleqtromowyobilobaze. sacxovrebel saxlebSi erTi aseTi mowyo-

biloba SeiZleba emsaxurebodes erT an ramdenime sadarbazos. 

daimaxsovreT! sacxovrebeli saxlebisa da samrewvelo sawarmoebis, 

qarxnebis eleqtromomarageba erTmaneTisagan gansxvavdeba. 

eleqtruli mowyobilobebis sxvadasxva datvirTvis gamo icvleba 

Semyvan-gamanawilebeli mowyobilobebis SigTavsi. did qarxnebsa da samre-

wvelo sawarmoebSi erTi saamqrosaTvis SeiZleba saWiro iyos sakuTari 

satransformatoro qvesadguri. es ukve gansxvavebaa samrewvelo sawarmosa 

eleqtromomaragebasa da sacxovrebeli saxlis eleqtromomaragebas Soris. 

magaliTad, saavtomobilo qarxnis erTi saamqros eleqtruli datvirTva 

daaxloebiT 2000 kvt-ia, maSin, roca orsadarbazoiani 12-15 sarTuliani 

saxlis daaxloebiTi datvirTva 500 kvt-ia. 

nebismieri obieqtis eleqtromomaragebis sistema usafrTxoebis saki-

Txebidan gamomdinare unda Seicavdes Camiwebisa da mexisagan dacvis mo-

wyobilobas. 

Sgm-dan sawarmoo saamqroebSi kabelebis saSualebiT eleqtroenergia 

miewodeba uSualod eleqtroenergiis momxmarebel danadgarebs, xolo 

sacxovrebel saxlebSi _ sarTulebis gamanawilebel farebs, saidanac eleq-

troenergiis mricxvelisa da dacvis avtomaturi amomrTvelebis gavliT 

xdeba eleqtroenergiis miwodeba TiToeul sacxovrebel binis farze, xolo 

binis faridan eleqtroenergia gamanawilebeli kolofebis gavliT miewo-

deba rozetebs (sayofacxovrebo xelsawyoebis CasarTavad)  da gamanaTebel 

mowyobilobebs. 

aseTia mTlianad eleqtroenergiis mTeli gza eleqtrosadguridan 

momxmareblamde anu eleqtromomaragebis mTeli sistema. moxerxebulo-

bisaTvis sistemas yofen or nawilad: gare sistema moicavs eleqtro-

sadguridan Sgm-mde, xolo Siga sistema es aris yvelaferi is, rac Seexeba 

TviT Senobis eleqtromomaragebas dawyebuli Sgm-dan, romelic eleqtro-

energias iRebs satransformatoro qvesadguridan da gaanawilebs mas am 



192 
 

Senobis yvela momxmarebelze, damTavrebuli TviT momxmarebeli mowyobi-

lobebiT. 

Cven ganvixilavT eleqtromomaragebis Siga sistemebis montaJis saki-

Txebs. montaJis Sesrulebis mixedviT sxvadasxva tipis Senobebis eleqtro-

momarageba erTmaneTisagan gansxvavdeba rogorc montaJis SesrulebiT, aseve 

masalebis mixedviT, magram TviT struqtura rCeba ucvleli: Sgm _ kabeli – 

gayvanilobis masalebi – sarTulis gamanawilebeli fari – binis 

gamanawilebeli fari – Camiweba – mexdacva – sanaTebi – rozetebi 

eleqtromowyobilobebis SesaerTeblad. 

 

sakontrolo kiTxvebi: 

1.  ras warmoadgens eleqtromomarageba? 

2.  ras ewodeba eleqtromomaragebis sistemebi? 

3.  ra sididis Zabvas gamoimuSavebs generatori? 

4.  sad miewodeba eleqtroenergia satransformatoro qvesadguridan? 

 

8.2. eleqtrogayvanilobis montaJi 

 

 eleqtromowyobilobebis uwyveti muSaobis garantias warmoadgens sai-

medo eleqtromomarageba, romelic SeuZlebelia maRal doneze Sesrulebu-

li eleqtrogayvanilobis gareSe. Senobebisa da binebis eleqtrogayvanilo-

baSi Sedian: Semyvani _ avtomaturi amomrTveli an paketuri gadamrTveli; 

moxmarebuli eleqtroenergiis aRricxvis xelsawyo-mricxveli; eleqtroga-

yvanilobis dacvis mowyobilobebi _ dnobadi mcvelebi, avtomaturi amomr-

Tvelebi, diferencialuri denis amomrTvelebi, diferencialuri denis 

avtomaturi amomrTvelebi; nulovani da Camamiwebeli salteebi; Semaer-

Tebeli sadenebi, romelTa daxmarebiT xorcieldeba eleqtruli kavSiri 

CamoTvlil mowyobilobaTa Soris. yvela CamoTvlili mowyobiloba SeiZ-

leba ganlagebuli iqnas rogorc sarTulebis, aseve binebis gamanawilebel 

farebSi. 

daimaxsovreT! eleqtrogayvaniloba es aris _ sadenebi da kabelebi, 

romlebic ganlagebulia Werisa da kedlebis gaswvriv. konstruqciuli 

elementebis SigniT; iatakebSi, fundamentebSi, kedlebsa da gadaxurvebSi, 

Seicavs yvela samontaJo da SemaerTebel elementebs, romelTa saSua-

lebiT xorcieldeba eleqtroenergiis miwodeba binaSi arsebul eleq-

tromowyobilobebTan: StefselebTan, CamrTvelebTan, gamanaTebel mowyo-

bilobebsa da sxvadasxva sayofacxovrebo teqnikasTan. 

eleqtrogayvanilobis montaJi sruldeba proeqtis mixedviT. romelic 

warmoadgens Senobis (binis) gegmaze arsebul sqemebis erTobliobas, romel-

zec naCvenebia: Zalovani Semyvani, eleqtrogayvanilobis magistraluri 

xazebi, gamanawilebeli da  eleqtruli farebi, eleqtruli sadenebisa da 
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kabelebis tipebi da maTi gayvanis wesi; amomrTvelebisa da eleqtro-

danadgarebis tipebi da sxva. 

nax.8.2-ze aseve magaliTis saxiT mocemulia sacxovrebeli binis eleq-

trogayvanilobis proeqti. proeqtSi gamoyenebulia standartuli pirobiTi 

aRniSvnebi. sayofacxovrebeli binis komfortis kategoriidan gamomdinare 

eleqtrogayvanilobas unda hqondes mravalsafexuriani dacva, rac niSnavs 

imas, rom romelime ubnis dazianebis SemTxvevaSi amoirTveba mxolod 

dazianebuli an gadatvirTuli ubani. 

 

 

nax.8.2.sacxovrebeli binis eleqtrogayvanilobis proeqti 

 

eleqtrogayvanilobis jgufuri xazebis dacva xorcieldeba korido-

rebsa an binebSi dayenebul gamanawilebel farebSi. 

daimaxsovreT! gamanawilebeli farebidan gamomavali jgufuri 

xazebis raodenoba ganisazRvreba eleqtromomaragebis saimedoobisa da 

maTi eqspluataciis moxerxebulobis mixedviT. 

Tu sacxovrebeli saxli miekuTvneba komfortis meore kategorias, 

sadac saangariSo eleqtruli datvirTva ar aRemateba 11 kvt-s, maSin 

eleqtrogayvanilobis sqemebis proeqti sruldeba faza-nuliT, xolo 

eleqtrogayvanilobis dacva xorcieldeba binaSi dayenebuli gamanawilebel 

farebSi moTavsebuli minimum xuTi jgufuri xazis: eleqtruli ganaTebis; 

sacxovrebeli binis Stefseluri qselis; eleqtroquris; 2kvt-ze meti 

simZlavris eleqtromimRebebis Stefseluri qselisa da saabazano oTaxis 

dacvis aparatebiT. eleqtroenergiis aRricxvis xelsawyoebi da Semavali 

xazis gamomrTveli aparatebi ganlagebulia sarTulebis modulur 

gamanawilebel mowyobilobaSi (smgm). 
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nax.8.3-ze moyvanilia komfortis meore kategoriis dacvis sistema. am 

naxazidan Cans, rom eleqtroqurisaTvis SerCeulia 32 amperi (a) sididis 

avtomaturi amomrTveli, xolo danarCeni xazebisaTvis 16 a sididis. sarTu-

lebis modulur gamanawilebel mowyobilobaSi Semaval xazze dayenebulia 

eleqtruli energiis aRricxvis mricxveli da diferencialuri dacvis 

mowyobiloba 50 a sididis datvirTvis denisaTvis. am mowyobilobis gaJon-

vis denis sididea 100 miliamperi (ma). 

nax.8.4-ze moyvanilia dacvis sistema pirveli kategoriis komfortis 

saxlebisaTvis, romelTac binebSi gaaCniaT samfaza eleqtromomxmareblebi 

an maTi eleqtruli datvirTva Seadgens 11 kvt-ze mets. rogorc nax.8.4-dan 

Cans, garda ganaTebis xazebisa yvela xazSi gaTvaliswinebulia dife-

rencialuri dacvis sistema. 

agreTve unda gvaxsovdes, rom Zvel eleqtrul qselebSi fazebi 

aRniSnulia Sesabamisad A,B,C asoebiT. erTfaza qselSi, Tu misi fazuri 

gamtari warmoadgens samfaza qselis ganStoebas, maSin am gamtaris feri 

unda Seesabamebodes samfaza qselis Sesabamisi gamtaris fers. 

daimaxsovreT! eleqtromowyobilobis montaJis dros yuradReba 

unda mivaqcioT gamtarebisa da kontaqtebis asoiT-cifrul aRniSvnebsa 

da maTi markirebis fers. eleqtromowyobilobis wesebis Tanaxmad 

samfaza qselSi gamoiyeneba Semdegi aRniSvnebi: 

 pirveli faza _ L1-yviTeli feris; 

 meore faza _ L2-mwvane feris; 

 mesame faza _ L3-wiTeli feris; 

 nulovani muSa gamtari _ N-lurji feris; 

 nulovani damcavi gamtari _ PE-zolovani yviTel-mwvane feris. 

 
nax.8.4. pirveli kategoriis komfortis 

dacvis sistema 

 
nax.8.3. komfortis meore kategoriis 

dacvis sistema 
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sakontrolo kiTxvebi: 

1.  ra eleqtruli mowyobilobebi Sedian eleqtrogayvanilobaSi? 

2.  ris mixedviT sruldeba eleqtrogayvanilobis proeqti? 

3.  sad xorcieldeba eleqtrogayvanilobis jgufuri xazebis dacva? 

4.  ra feriT aRiniSneba nulovani muSa gamtari? 

5.  ra asoebiT aRiniSneba fazebi Zvel eleqtrul qselebSi? 

 

8.3. avtomaturi amomrTvelebi da dnobadi mcvelebi 

           

adamianebis, eleqtruli mowyobilobebisa da eleqtrogayvanilobis 

dacvisaTvis gamoiyeneba specialuri damcavi mowyobilobebi, romlebic 

irTvebian uSualod momxmareblis wredis Sesavalze. dacvis xerxis mixed-

viT ganasxvaveben aseTi mowyobilobebis saxesxvaobebs: dnobad mcvelebs, 

avtomatur mcvelebsa da  amomrTvelebs. 

dnobadi mcvelebi warmoadgenen araaRdgenad dacvis saSualebebs da 

amuSavebis Semdeg moiTxoven Secvlas. konstruqciulad dnobadi mcveli 

(nax.8.5) moTavsebulia minis an faifuris milSi, romelTac gaaCniaT budeSi 

Casayenebeli kontaqtebi. 

          
         a)                b)               g)             d) 

nax.8.5. daniani (a,b) da sacobis formis dabali (g) da maRali (d) Zabvis dnobadi mcvelebi 

          

daimaxsovreT! daniani kontaqtebis mqone mcvelebi gamoiyenebian gama-

nawilebel mowyobilobebSi da gaTvaliswinebulni arian did nominalur 

denze (160_1250 a), xolo sacobis formis mqone mcvelebi gaTvaliswi-

nebulia 2_100 a nominalur denze. 

dnobadi mcvelebis dadebiT Tvisebebs miekuTvneba mokled SerTvis 

dros damzadebis simartive da saimedooba, xolo uaryofiT Tvisebebs 

miekuTvneba yoveli mokled CarTvis Semdeg gadamwvari sacobis an dnobadi 

Casayenebelis gamocvla, aseve gadatvirTvebisas saWiroebs amuSavebis did 

dros. 

avtomaturi mcvelebSi dnobadi Casadgamis magier gamoiyeneba bimeta-

luri firfitis TermogamTiSi. aseTi mcvelis Camoyra da aRdgena SeiZleba 

Rilakis daxmarebiT. dReisaTvis farTod gamoiyeneba xraxniani avtomaturi 

amomrTvelebi, romlebic gaTvlilia 6,3 da 10 a denze. aseTi mcvelis gare-

gani saxe mocemulia nax.8.6.a-ze. rogorc am naxazidan Cans, mcvels gaaCnia 
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ori Rilaki. did Rilakze TiTis daWeriT xdeba avtomatis CarTva, xolo 

patara RilakiT – gamorTva. 

ukanasknel xanebSi didi popularobiT sargebloben avtomaturi amomr-

Tvelebi. romelTac gaaCniaT didi funqciebi da mTlianad Seesabamebian 

eleqtrousafrTxoebis Tanmedrove normebs. 

avtomaturi amomrTvelebi (nax.8.6.a,b) eleqtrul wredSi nominalur 

sidideze meti denis gavlis SemTxvevaSi TiSaven eleqtromowyobilobas. 

gaTiSvis xerxis mixedviT avtomaturi amomrTvelebi iyofa Semdeg tipebad: 

erTpolusa, orpolusa neitraliT, orpolusa, sampolusa, sampolusa 

neitraliT, oTxpolusa. 

            
           a)                         b)                              Gg) 

nax.8.6. xraxniani avtomaturi mcveli (a); saSualo (b) da didi (g) simZlavris avtomaturi 

amommrTvelebi 

daimaxsovreT! avtomaturi amomrTvelebis SemadgenlobaSi Sedis ori 

tipis gamTiSveli: Tburi da magnituri. Tburi tipis gamTiSvelis daniS-

nulebaa gadatvirTvis denebisagan dacva. 

igi amuSavdeba bimetaluri firfitis gaxurebis Semdeg. firfitis gaxu-

rebis dro damokidebulia denis sididis nominalur mniSvnelobis gadaWar-

bebaze. gamTiSis es tipi inerciulia da ar reagirebs denis mniSvnelobis 

xanmokle gazrdaze. magnituri gamTiSis daniSnulebaa eleqtruli wredis 

dacva mokled SerTvis denisagan. dacvis es tipi swrafmoqmedia. misi amuSa-

veba xdeba wredSi gamavali denis nominalur mniSvnelobaze ramdenjerme 

gadaWarbebis SemTxvevaSi. 

avtomaturi amomrTvelebis mowyobiloba naCvenebia nax.8.7-ze. misi moqme-

debis principi aseTia: saxeluris 1 daxmare-

biT xdeba avtomatis CarTva da gamorTva. 

naxazze naCveneb mdgomareobaSi amomrTveli 

gamorTulia da moZravi kontaqti 2 ar aris 

Caketili uZrav kontaqt 3-Tan. amomrTvelis 

CasarTvelad saWiroa movmarToT zambara 6, 

risTvisac saWiroa davawveT saxelurs 1 

qvemoT, rac moabrunebs  detal 4-s, romelic 

Tavisi qveda boloTi moedeba damWeri 

berketis 5 kbilanas. amomrTveli mzadaa 

CarTvisaTvis. 
 

nax.8.7. avtomaturi amomrTvelis 
         mowyobiloba 
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amomrTvelis CasarTvelad saxelurs 1 aweven zemoT. zambara 6 

daikavebs iseT mdgomareobas, rom saxsruli SeerTebebi 7 da 8 gadaadgi-

ldebian zemoT da ganlagdebian erT swor xazze. amomrTveli CairTveba. 

denis wredi Seikvreba 2 d 3 kontaqtebis, 9 da 10 momxsnelebis gavliT. 

amomrTvelis avtomaturi amorTva xdeba momxsnelis amuSavebis dros. 

xangrZlivi denuri gadatvirTvebis dros amuSavdeba Tburi bimetalis 

momxsneli 10, romlis Tavisufali bolo gadaadgildeba qveviT da 

moabrunebs berkets 5 saaTis isris moZraobis mimarTulebiT. berketis 

kbilana moexsneba detals 4, romelic Semobrundeba, xolo berketebi 7 da 8 

gaivlian mkvdar mdgomareobas. zambaris 6 Zalva mimarTulia qveviT da misi 

moqmedebiT gaiTiSeba kontaqtebi 2 da 3. maqsimaluri dasaSvebi denis gada-

Warbebis SemTxvevaSi gamorTva xdeba Fэ eletromagnituri Zalis moqmedebiT, 

romelsac berketis 5 kbilana gamohyavs detali 4 modebidan 4. Tu moxda 

avtomaturi amorTva, maSin amomrTvelis saxeluri 1 rCeba zeda 

mdgomareobaSi. 

xeliT gamorTvis dros saxeluri 1 unda gadavaadgiloT qveviT. 

kontaqtebis 2 da 3 gaTiSvisas warmoiSoba eleqtruli rkali, romelsac 

aqrobs rkalCamqrobi kamera 11. 

daimaxsovreT! avtomaturi amomrTvelebis arCeva nominaluri denis 

mixedviT xdeba iseTnairad, rom maTi mniSvneloba rac SeiZleba axlos 

iyos dasacavi eleqtromowyobilobis nominaluri denis mniSvnelobasTan. 

amasTanave gamorTvis maxasiaTeblebi ganisazRvrebian imis gaTvaliswi-

nebiT, rom gamSvebi deniT gamowveulma xanmokle gadatvirTvebma ar gamo-

iwvios maTi amuSaveba. garda amisa, avtomaturi amomrTvelebis arCevisas 

mxedvelobaSi unda miviRoT is faqti, rom dasacavi wredis boloze, mok-

led SerTvis SemTxvevaSi, unda hqondeT gamorTvis mcire dro. 

 

sakontrolo kiTxvebi: 

1.  dacvis mowyobilobis ra saxesxvaobebi arsebobs? 

2.  CamoTvaleT dnobadi mcvelis dadebiTi Tvisebebi. 

3.  ra tipebad iyofa avtomaturi amomrTvelebi gaTiSvis xerxis mixed-

viT? 

4.  ras mixedviT airCeva avtomaturi amomrTveli? 

 

8.4. damcavi gamorTvis mowyobiloba 

 

damcavi gamorTvis mowyobilobebi (dgm), romelTac sxvagvarad diferen-

cialur avtomatur amomrTvelebs uwodeben, did rols TamaSoben adamianis  

sicocxlis usafrTxoebaSi.  

rodesac nebismier saojaxo xelsawyoSi irRveva dengamtari sadenis 

izolacia, maSin xelsawyos korpusi aRmoCndeba Zabvis qveS da igi warmoad-
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gens gamtars anu SiSveli gamtaris analogias. masze Sexebis SemTxvevaSi, 

Tu korpusi damiwebuli ar aris, adamians SeiZleba daartyas denma. saqme 

imaSia, rom umetes binebSi SeuZlebelia yvela eleqtroxelsawyos Camiweba. 

es gaTvaliswinebuli ar aris saojaxo eleqtrogayvanilobis konstruqcia-

Si. sasarTule farebSi ganlagebuli avtomaturi amomrTvelebi garantire-

bulad ver dagvicaven denis dartymisagan. amgvarad, saWiroa iseTi xelsa-

wyos dayeneba, romelic saimedod  dagvicavs nebismier SemTxvevaSi denis 

dartymisagan. 

swored dgm-s daniSnulebaa daicvas adamianebi denis dartymisagan da 

xanZris gaCenisagan im SemTxvevaSi, roca moxdeba eleqtroxelsawyos izo-

laciis darRveva da adamiani SemTxveviT Seexeba eleqtromowyobilobis 

araizolirebul dengamtar nawils. 

sacxovrebel binebsa da saxlebSi eleqtrodeniT dazianebis yvelaze 

meti savaraudo adgilebia samzareulo da saabazano, sadac ganlagebulia 

eleqtroxelsawyoebis umetesi raodenoba, arsebobs bunebrivi Camamiweblebi 

(wyal- da gazgayvanilobis milebi) da aris momatebuli tenianoba. msoflio 

praqtikam aCvena, rom dgm yofa-cxovrebaSi namdvilad efeqturi eleqtro-

damcavi saSualebaa. dReisaTvis dasavleT evropaSi eqspluataciaSia aseul 

milionobiT sxvadasxva tipis aseTi xelsawyoebi. 

daimaxsovreT! dgm sakmaod rTuli xelsawyoa da dakompleqtebulia 

elementebiT, romelTa daniSnulebaa dasacav qselSi ar gaataros dad-

genil normaze meti Zabva. am dros eleqtroxelsawyoebi daculi iqneba 

Weqa-quxilisa da komutaciuri gadaZabvebisagan. 

dgm-s moqmedebis sqema Zalian martivia igrZnobs ra dasacav ubanze 

zedenebis an gaJonvis denebis arsebobas, mowyobiloba maSinve gamorTavs 

eleqtrul wreds. mas gamoiyeneben ara avtomaturi amomrTvelis magier, 

aramed masTan an mcvelebTan  erTad, romlebic wreds icaven Termuli da 

dinamiuri gadatvirTvebisagan. 

                                            
    a)                               b)  

nax.8.8. dgm-s principuli sqema (a) da orpolusa dgm (b) 
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nax.8.8.a-ze mocemulia orpolusa dgm, xolo nax.8.8.b-ze misi princi-

puli sqema. am xelsawyos moqmedebis principi dafuZnebulia „fazaSi“ da 

„nulSi“ gamavali denebis Sedarebaze. Tu maTi gansxvaveba (denis gaJonva) 

metia dgm-ze naCveneb zRvarze, maSin es diferencialuri amomrTveli 

amuSavdeba da gamorTavs rogorc „fazas“, aseve „nuls“. samfaza wredSi 

dgm erTmaneTs adarebs samive fazaSi gamavali denis jams nulovan 

gamtarSi gamaval denTan. aRsaniSnavia, rom dgm-s SeuZlia amuSavdes 

gamorTuli avtomatis drosac (fazebis gaTiSvisas), Tu nulovan gamtarSi 

gaivlis deni. 

dgm eleqtrul qselSi CairTveba imgvarad, rom fazaSi da nulSi gama-

vali denebis mier Seqmnili magnituri nakadebi mowyobilobis gularaSi 

mimarTuli iyos urTierTsapirispirod, ris gamoc isini erTmaneTs akompen-

sireben. gaJonvis denis aRZvris SemTxvevaSi fazaSi da nulSi gamavali 

denebis toloba da Sesabamisad, kompensaciis balansi dairRveva da gu-

laras gragnilSi gaivlis deni, romlis sidides afasebs denebis sxvaobis 

rele. gansazRvruli zRvris gadaWarbebis dros rele gawyvets wreds.  

saWiroa aRiniSnos, rom dgm-s xarisxiani muSaoba pirvel rigSi 

damokidebulia masSi Semavali elementebis xarisxze. pirvel rigSi es 

exeba denebis sxvaobis ganmsazRvreli reles mgrZnobiarobas.  

rogorc wesi, dgm gamoiyeneba rogorc erTfaza, aseve samfaza 

qselebSi. Tu binaSi datvirTvis deni ar aRemateba 32 a-s, maSin sakmarisia 

erTpolusa dgm, romelic gaTvlilia 30 ma gaJonvis denze, xolo didi 

datvirTvis SemTxvevaSi binis an sarTulis gamanawilebel farebSi 

moiTxoveba samfaza dgm-s dayeneba. 

konkretul binaSi ramdeni dgm unda iqnes dayenebuli, amaze zusti 

pasuxis gacema  SeuZlia specialists Sesabamisi gaangariSebis Semdeg. 

mravaloTaxiani saxlis mTeli eleqtrogayvanilobis kontrolisaTvis 

SesasvlelSi SeiZleba dayenebuli iqnes erTi saerTo dgm 300 ma 

nominaluri gamomrTveli deniT. imisaTvis, rom sayofacxovrebo qseli ar 

gadaitvirTos avtomatikis mowyobilobebiT, saWiroa visargebloT 

diferencialuri tipis xelsawyoebiT, romlebSic SeTavsebuli iqneba 

orive saxis dacviTi funqcia. 

daimaxsovreT! dgm-s Semowmeba unda moxdes yovelTviurad `T~ 

testze TiTis daWeriT. 

nax.8.9-ze mocemulia erToTaxiani binis gamanawilebeli faris sqemis 

TvalsaCino magaliTi gamtarebis kveTisa da dacvis elementebis tipebis  

CvenebiT, sadac: L _ fazuri gamtaria; N – nulovani muSa gamtari da maTi 

SemaerTebeli elementi; xolo PE – nulovani damcavi da potencialebis 

gamaTanabrebeli gamtari da maTi SemaerTebeli elementi. 
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                 ganaTeba       rozetebi   eleqtroRumeli 

nax.8.9. erToTaxiani binis jgufuri gamanawilebeli faris sqemis TvalsaCino magaliTi 

   

nax.8.10. individualuri sacxovrebeli saxlis jgufuri gamanawilebeli faris sqema 



201 
 

nax.8.10-ze mocemulia individualuri sacxovrebeli saxlisa da mra-

valoTaxiani binis jgufuri gamanawilebeli faris sqemebis TvalsaCino 

magaliTi, romlis Semadgeneli elementebia: 1 – faris plastikatis kor-

pusi; 2 – nulovani muSa gamtarebis SemaerTebeli elementebi (N); 3 – nu-

lovani damcavi da potencialebis gamaTanabrebeli gamtarebis Semaer-

Tebeli elementi (PE); 4 – jgufuri wredebis damcavi aparatebis Semavali 

gamomyvanebis SemaerTebeli elementi; 5 – diferencialuri denis avtoma-

turi amomrTveli; 6 – diferencialuri denis amomrTveli; 7 _ avtoma-

turi amomrTveli; 8 – jgufuri wredebis xazebi. 

am SemTxvevaSi Semyvanze dayenebulia dgm diferencialuri deniT 300 

ma, radgan eleqtromowyobilobis bunebrivi gaJonvis deni SeiZleba iyos 

sakmaod maRali. pirveli sami avtomaturi amomrTveli gankuTvnilia gana-

Tebis wredebisaTvis. meoTxe _ dgm diferencialuri deniT 10 ma gamoye-

nebulia saabazano oTaxis dacvisaTvis, radgan tenian SenobaSi 

gansakuTrebiT saxifaToa eleqtrodanadgarebis dengamtar nawilebTan 

Sexeba. Semdegi sami avtomaturi amomrTveli icavs rozetebs. samfaza 

avtomaturi amomrTveli da dgm icavs sxvadasxva mZlavr eleqtromom-

xmarebels. magaliTad, eleqtroRumels an saunas. ukanaskneli xazi, ro-

melic Sedgeba dgm-sa da ori avtomaturi amomrTvelisagan gamoyenebulia 

calke mdgomi Senobis dasacavad. 

ra Tqma unda, damcavi mowyobilobis SeZena da dayeneba moiTxovs 

did muSaobasa da garkveuli moculobis finansur xarjebs. magram es 

ukanaskneli Seudarebelia im danakargebTan, romlebTanac SeiZleba mig-

viyvanos eleqtruli qselis araswori eqspluataciis Sedegad gamo-

wveulma xanZarma. 

  

sakontrolo kiTxvebi: 

1.  ra daniSnulebiT gamoiyeneba damcavi gamorTvis mowyobiloba? 

2.  rogor orTveba qselSi damcavi gamorTvis mowyobiloba? 

3.  rogor xdeba damcavi gamorTvis mowyobilobis Semowmeba? 

 

8.5. gamtarebisa da kabelebis SerCeva datvirTvis mixedviT 

  

im SemTxvevaSi Tu proeqti ar gagvaCnia, maSin Cven TviTon SegviZlia 

gaviangariSoT moTxovnili simZlavre, ris safuZvelzec SevarCevT kabelis 

(sadenis) kveTsa da avtomaturi amomrTvelis nominalur dens. magali-

TisaTvis ganvixiloT Zalovani Semyvani kabelisa da avtomaturi amomr-

Tvelis SerCevis amocana. amisaTvis saWiroa: upirvelesad unda gaviangari-

SoT binaSi dasayenebeli eleqtroxelsawyoebisaTvis simZlavris savaraudo 

sidide. TiToeul eleqtroxelsawyos (televizori, macivari, kompiuteri, 

uTo, Caidani, sarecxi manqana, WaRi da sxva) gaaCnia Tavisi simZlavre, 

romelic naCvenebia eleqtromowyobilobis firniSebze. 
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SevadginoT savaraudo nusxa im xelsawyoebisa, romlebmac eleqtroene-

rgia unda miiRon saangariSo kabelidan. aseve unda gaviTvaliswinoT is 

xelsawyoebic, romelTa SeZenac navaraudevia momavalSi, raTa uaxloes 

wlebSi ar mogvixdes eleqtrogayvanilobis xelaxali damontaJeba. 

davuSvaT, rom SevajameT saWiro xelsawyoebis simZlavris sidideebi da 

miviReT 15000 vati (vt). radganac binebis umetes nawilSi nebadarTulia 220 

da ara 380 volti (v) Zabvis gamoyeneba, amitom angariSi unda Sedges eleqt-

romomaragebis erTfaza sistemisaTvis. mis Semdeg unda davfiqrdeT, Tu 

ramdeni eleqtroxelsawyo SeiZleba CairTos erTdroulad. mxedvelobaSi 

unda miviRoT aucileblad is faqti, rom 31 dekembers CarTuli iqneba 

TiTqmis yvela eleqtroxelsawyo. erTdroulobis koeficientad miviRoT 0.7 

(70%) da miRebuli simZlavre 15000 vt gavamravloT 0.7-ze, miviRebT 10500 vt-

s. amis Semdeg ganvsazRvroT ra saxis Semyvani avtomaturi amomrTveli an 

damcavi gamorTvis mowyobiloba (dgm) gvWirdeba. miRebuli simZlavre 10500 

vt gavyoT 220 v Zabvaze da miviRebT 47.73 a-s. es mniSvneloba davamrgvaloT 

48 a-mde. 

radganac gayidvaSi ar arsebobs 48 a-iani avtomaturi amomrTveli, 

amitom virCevT 50-a-ians. SeiZleba avirCioT 40 a-iani amomrTvelic, magram am 

SemTxvevaSi vamcirebT SemoTavazebuli datvirTvis gamoyenebis SesaZleblo-

bas. SemowmebisaTvis SeiZleba CavataroT gaangariSeba ukumimarTulebiT da 

gaviangariSoT Tu ra simZlavris datvirTvis CarTva SeiZleba 40 a-iani 

(40 220 8800  vt) an 50 a-iani (50 220 11000   vt) amomrTvelis dayenebis 

SemTxvevaSi. 

Semyvani kabeli energomomaragebis arteriaa da is SerCeuli unda iqnes 

maqsimalurad zusti gaangariSebiT, raTa SemdgomSi ar vinanoT misi 

SerCevis gamo. arsebobs kabelis ori saxe _ aluminisa da spilenZis. Cven 

Cven arCevani am ukanasknelze gavakeToT, radgan aluminis kabeli Tavisi 

teqnikuri monacemebiTa  da gamtarobis maxasiaTeblebiT bevrad CamorCeba 

spilenZisas. amJamad aluminis kabeli TiTqmis aRar gamoiyeneba binebis 

eleqtromontaJisaTvis. 

daimaxsovreT! kabeli aucileblad unda iyos samZarRviani, radganac 

Tanamedrove eleqtromowyobilobebi da Sesabamisad, Senobebis elmomara-

gebis sistema moiTxovs Camiwebas. 

amasTanave, mxedvelobaSi unda miviRoT Semyvani kabelis eleqtromon-

taJis variant-gayvaniloba Riaa Tu daxuruli. kabelis kveTis SesarCevad 

qvemoT mocemulia cxrili. 

qvemoT moyvanili monacemebis mixedviT (50 a, 220 v; 11000 vt=11kvt) Ria 

gayvanilobisaTvis virCevT spilenZis kabels, romlis ganivkveTia 6 mm2. Tu 

Cven avirCevT kabels kveTiT 10 mm2, maSin momavalSi Tavisuflad SegviZlia 

gavzardoT  Semyvani kabelis datvirTvis simZlavre 17 kvt-mde, oRondac 

mogvixdeba 50 a-iani Semyvani avtomaturi amomrTvelis 80-ianiT Secvla. 
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kabelis kveTisa da avtomaturi amomrTvelis nominaluri denis SesarCevi cxrili 

Ria gayvaniloba 

ka
b
el

is
 k
ve
T
i,
 m
m2
 daxuruli gayvaniloba 

spilenZi  alumini spilenZi alumini 

deni, 

a 

simZlavre, 

kvt deni, 

a 

simZlavre, 

kvt deni, 

a 

simZlavre, 

kvt deni, 

a 

simZlavre, 

kvt 

220v 380v 220v 380v 220v 380v 220v 380v 

11 2.4 - - - - 0.5 - - - - - - 

15 3.3 - - - - 0.75 - - - - - - 

17 3.7 6.4 - - - 1.0 14 3.0 5.3 - - - 

23 5.0 8.7 - - - 1.5 15 3.3 5.7 - - - 

26 5.7 9.8 21 4.6 7.9 2.0 19 4.1 7.2 14 3.0 5.3 

30 6.6 11 24 5.2 9.1 2.5 21 4.6 7.9 16 3.5 6.0 

41 9.0 15 32 7.0 12 4.0 27 5.9 10 21 4.6 7.9 

50 11 19 39 8.5 14 6.0 34 7.4 12 26 5.7 9.8 

80 17 30 60 13 22 10 50 11 19 38 8.3 14 

100 22 38 75 16 28 16 80 17 30 55 12 20 

140 30 53 105 23 39 25 100 22 38 65 14 24 

170 37 64 130 28 49 35 135 29 51 75 16 28 

 

analogiurad SegviZlia gaviangariSoT binis gamanawilebeli faridan 

gamomavali eleqtrogayvanilobis nebismieri mimarTulebis sadenis ganiv-

kveTi da SevirCioT am mimarTulebis dasawyisSi dasayenebeli avtomaturi 

amomrTvelis nominaluri deni. amisaTvis saWiroa SevajamoT im eleqtro-

xelsawyoebis moTxovnili simZlavreebi, romlebic ikvebebian erTi xaziT. 

unda vecadoT rom erT xazze simZlavris datvirTuloba ar iyos 4_5 kvt-ze 

meti. sarecxi manqana, eleqtroRumeli, macivari ukve warmoadgens mZlavr 

eleqtroxelsawyos da amitom TiToeuli maTgani unda ikvebebodes damouki-

debeli xaziT. 

 

sakontrolo kiTxvebi: 

1.  rogor vangariSobT moTxovnil simZlavres proeqtis ar qonis 

SemTxvevaSi? 

2.  ratom virCevT spilenZis gamtars da ara aluminisas? 

3.  ramden ZarRviani unda iyos aucileblad kabeli? 

 

8.6.  eleqtrogayvanilobis struqtura da montaJi 

 

daimaxsovreT! eleqtrogayvaniloba mogvagonebs xis struqturas, 

sadac: Ziri – es aris mcveli; xis tani - ZiriTadi xazis kabeli; Stoebi – 

ganStoebebi oTaxSi da sxva; ganStoebis adgili – gamanawilebeli 

kolofebi; foTlebi _ eleqtroxelsawyoebi. 
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rogorc xis Stoebi, TiToeuli ganStoebis Semdeg kabeli xdeba ufro 

wvrili. magaliTad, mricxvelamde da mcvelebamde Cadebulia 4mm2 kveTis 

spilenZis kabeli. Semdeg – 2,5mm2 kveTis muSa jgufis ZiriTadi gamtari 

Cadebulia mcvelebidan gamanawilebel kolofebamde; gamanawilebeli 

kolofebidan 1,5 mm2 kveTis gamtari midis saStefselo rozetebamde, xolo 

1mm2 kveTisa _ gamanaTebel xelsawyoebamde. ra Tqma unda es cifrebi saori-

entacioa da TiToeul konkretul SemTxvevaSi gamtaris kveTi damoki-

debulia simZlavris mixedviT moTxovnil denze. Tu xelsawyos dokumen-

taciaSi rekomendebulia gamtaris ufro didi kveTi, maSin es rekomen-

daciebi ufro prioritetulia. 

gamtarebis damontaJebis sxvadasxva principebis mixedviT eleqtrogayva-

niloba iyofa Ria da daxurul saxeobebad. Ria eleqtrogayvaniloba xasi-

aTdeba naklebi esTetikurobiT, ris gamoc iSviaTad gamoiyeneba. mas Ziri-

Tadad gamoiyeneben: individualur sacxovrebel seqtorSi, agarakebsa da 

damxmare saTavsoebSi, gauTbobel da nestian SenobebSi, sardafebsa da sxve-

nebSi iyeneben. Ggarda amisa xis saxlebSi mxolod Ria gayvaniloba gamo-

yeneba.  

amJamad ZiriTadad gamoiyeneba daxuruli eleqtrogayvaniloba. daxu-

rul eleqtrogayvanilobas amontaJeben betonis an aguris kedlebze, ro-

melic Semdeg ifareba baTqaSiT an gahyavT Werisa da gadaxurvebis 

kontruqciul elementebSi. 

                

sakontrolo kiTxvebi: 

1.  ras mogvagonebs eleqtrogayvanilobis struqtura? 

2.  ra saxis eleqtrogayvaniloba arsebobs gamtarebis damontaJebis 

principebis mixedviT? 

3.  sad gmoiyeneba Ria eleqtrogayvaniloba? 

     

8.7. eleqtrogayvanilobis dagegmva da moniSvna 

 

proeqtSi yovelTvis ar aris naCvenebi eleqtrogayvanilobis yvela 

elementis zusti ganlageba. amitom maTi swori gansazRvrisaTvis unda 

vixelmZRvaneloT avejis, sayofacxovrebo eleqtromowyobilobebisa da 

naTurebis savaraudo ganlagebiT. SemdgomSi es saSualebas mogvcems 

Tavidan aviciloT gamagrZelebeli zonarebis gamoyenebis aucilebloba, 

romlebic arsebiTad amcireben eleqtromowyobilobis eqspluataciis 

usafrTxoebis dones. 

daimaxsovreT! eleqtrogayvanilobis moniSvna keTdeba mopirkeTebis 

samuSaoebis dawyebamde. moniSvnis dros mxedvelobaSi unda miviRoT 

eleqtro da saxanZro usafrTxoebis wesebi. 
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nax.8.11. eleqtrogayvanilobis moniSvna kedlebze 

aqedan gamomdinare, daculi unda iyos eleqtrogayvanilobis elemen-

tebis daSorebis normebi iatakidan da milsadenebidan; fanjrebisa da 

karebebis Rioebidan (nax.8.11.) aseve unda gaviTvaliswinoT saTavsoebis 

specifika (saabazano, saxelosno, avtofarexi da sxva). 

eleqtrogayvanilobis dawyebamde winaswar unda SevimuSaoT gegma, 

sadac unda gaviTvaliswinoT rom: 

1. eleqtruli mricxvelebi, gamanawilebeli kolofebi, rozetebi da 

amomrTvelebi unda ganvalagoT momsaxureobisa da remontisaTvis advilad-

misawvdom monakveTebSi, xolo dengamtari nawilebi aucileblad unda iyos 

daxuruli. 

2. amomrTvelebi ganlagebuli unda iyos oTaxis SesasvlelSi, karis 

saxeluris mxares 1.5 m simaRleze, ise rom Ria karma gaRebis dros ar 

dafaros igi. moxerxebulobisaTvis binaSi amomrTvelebi ganlagebuli unda 

iqnes Sesasvlelis mxridan erTsa da imave mxares. tualetebSi saabazanoeb-

Si, sardafebSi, nestian saTavsoebsa da sxvenebSi amomrTvelebi Sesasvle-

lis win, iatakidan 1.5-1.8 m simaRleze unda iyos ganlagebuli. 

3. Stefselebi dayenebuli unda iqnes eleqtrodanadgaris savaraudo 

dadgmis adgilas, iatakidan 50-80 sm simaRleze. xanZarsawinaaRmdego 

normebis mixedviT Senobis TiToeul 6 m2 farTobze unda iyos aranakleb 

erTisa, xolo samzareuloSi rozetebis dayenebis simaRle araa 

normirebuli. rozetebis dayeneba tualetebsa da abazanebSi akrZalulia. 

gamonakliss warmoadgens eleqtrosaparsisa da eleqtro Tmis saSrobis 

rozeti. am xelsawyoebs gaaCniaT SemaerTebeli sadeni ormagi izolaciiT 

da ikvebebian ganmamxoelebeli transformatoriT. akrZalulia rozetebis  

dayeneba Camamiwebeli metaluri mowyobilobebidan (milebi, batareebi, 

`rakovina~, gazis da eleqtroRumelebi) 50 sm siaxloveSi. mizanSewonilia 

rozetebis dayeneba im kedelze, romelic erTmaneTisgan hyofs erTi binis 

or oTaxs, umjobesia damontaJdes paralelurad kedlis orive mxares 

saerTo naxvretis saSualebiT.  
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4. gamtarebi gaiyvaneba mxolod vertikalur da horizontalur xazebze, 

xolo maTi ganlageba unda iyos zustad cnobili, raTa naxvretebis gake-

Tebisas da lursmnebis CaWedebisas Tavidan aviciloT dazianeba. hori-

zontaluri mimarTulebiT gamtaris gayvana swarmoebs koWebidan da karni-

zebidan 50_100 mm, Weridan 150 mm, plinTusidan 159_200 mm daSorebiT. verti-

kaluri mimarTulebiT gayvanisas gamtaris Senobis kuTxeebidan, fanjrebisa 

da karebebis Riobebidan daSorebuli unda iqnes aranakleb 100 mm. tuale-

tebsa da saabazanoebSi gamoiyeneba daxuruli eleqtro gayvaniloba an 

gamtarebs awyoben polivinilqloridis an sxva saizolacio masalisgan 

damzadebul milebSi. saWiroa Tvalyuris devneba, raTa gamtari ar Seexos 

Senobis metalur konstruqciebs. gazis milsadenebis paralelurad gamtari 

unda Caidos aranakleb 400 mm daSorebiT. gaTbobisa da cxeli wylis 

arsebobis dros gayvaniloba daculi unda iyos maRali temperaturis 

zegavlenisagan azbestis safenebiT an gamoviyenoT gamtari specialuri 

damcavi dafarviT. akrZalulia gamtarebis Cawyoba konebad. gamtarebs Soris 

daSoreba unda iyos aranakleb 3 mm. 

5. SenobebSi gamtarebis SeerTeba da ganStoeba eleqtrogayvanilobis 

yvela saxeobis dros sruldeba SemaerTebel da gamanawilebel  kolo-

febSi. 

6. Camamiwebeli da nulovani damcavi gamtarebis ZarRvebi erTmaneTTan 

erTdeba SeduRebiT. am gayvanilobis SeerTeba im eleqtroxelsawyoebTan, 

romlebic eqvemdebarebian Camiwebas an danulebas, sruldeba WanWikuri 

SeerTebiT. stacionaluri eleqtroqurebis metaluri korpusebi unda da-

nuldes, risTvisac binis gamanawilebel faridan Cadebuli unda iqnas 

calke gamtari, romlis kveTi fazuri gamtaris kveTis tolia da mri-

cxvelis win miuerTdeba mkvebavi qselis nulovan damcav gamtars. 

daimaxsovreT! gayvanilobaSi, romlebic uzrunvelyofen damcav Cami-

webas an danulebas, CarTuli ar unda iqnes mcvelebi da amomrTvelebi. 

winaaRmdeg SemTxvevaSi dacvis amoqmedebis dros mocemul xazSi 

CarTuli yvela xelsawyo aRmoCndeba qselis saSiS potencialis qveS. 

moniSvnisTvis gamoiyeneben: sazom saxazavs, Sveuls, dasakec metriansa 

da rulets, mosaniSn Woksa da fargals, Tarazos, sxva specialur 

instrumentebsa da saSualebebs. moniSvnis dros saWiroa gvqondes kibe-

pwkala da mosaniSni Sabloni ($ 6.4) 

Tavidan, rogorc wesi, TiToeul oTaxSi da sxva saTavsoebSi kedlebze 

an Werze carciT movniSnavT: eleqtroxelsawyoebis, Stefselebis, amomr-

Tvelebis, naTurebis an WaRebis, gamanawilebeli kolofebis, eleqtro-

mricxvelebis dayenebisa da Zalovani kabelis Seyvanis adgilebs. gamanawi-

lebeli kolofi TiToeul oTaxSi warmoadgens Zabvis miwodebis wyaros. 

gamomavali magistraluri xazis moniSvnas vawarmoebT kedlebze carcis an 

naxSirwasmuli zonaris gamoyenebiT. moniSvnas viwyebT eleqtroenergiis 
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aRricxvis faridan da TandaTanobiT oTaxebsa da sxva saTavsoebSi. eleq-

trogayvanilobis xazebi unda Caidos umoklesi gziT iatakidan aranakleb 1 

metris daSorebiT. xolo eleqtroarmaturis dayenebis adgilis wertilebis 

ganlagebisaTvis arsebobs usafrTxoebis teqnikis wesebiT gansazRvruli 

normebi. 

daimaxsovreT! eleqtrogayvanilobis xazebi da eleqtroarmaturis 

dayenebis wertilebi daSorebulni unda iqnen: 

 gamaTbobeli xelsawyoebidan aranakleb 50 sm-iT; 

 karebis xis CarCoebidan _ 50sm-iT; 

 gazsadenis milebidan _ 100 sm--iT. 

oTaxSi Weris sanaTi dayenebuli unda iqnes Weris centrSi. Weris 

centri mdebareobs oTaxis sapirispiro kuTxeebidan gavlebuli ori swori 

xazis gadakveTis wertilSi. Weris centris mosaZebnad gvWirdeba damxmare 

piri, carciani an  naxSirwasmuli zonari. damxmares davayenebT oTaxis erT 

kuTxeSi, romelic iWers zonars erT wertilSi, xolo Cven viWerT gaWimul 

zonars mopirdapire kuTxis wertilSi; ori TiTiT gamovwevT zonars Weri-

dan 30_40 sm daSorebiT da uecrad gavuSvebT zonars xels. zonari daecema 

Wers da datovebs masze carcis an naxSiris swor xazs; amave process 

gavimeorebT darCenil or kuTxes Soris. swori xazebis gadakveTis wertili 

iqneba Weris centri. analogiuri xerxiT SeiZleba swori xazebi gavavloT 

kedlebzec. 

nax.6.2-ze moyvanil proeqtSi mocemulia sacxovrebel binaSi eleqtro-

mowyobilobebis savaraudo ganlagebis sqema. 

Ria gayvanilobis moniSvnis dros, magaliTad: sawyobebSi, sardafebSi, 

avtofarexebSi damatebiT unda movniSnoT sadenebis damagrebis adgilebi. 

Ria Sesasvlelma karma araviTar SemTxvevaSi ar unda dafaros amomrTveli. 

amitom amomrTvelis adgili gaTvaliswinebuli unda iqnes karis damagrebis 

adgilis mopirdapire mxares. 

sabavSvo baRebSi ubeduri SemTxvevis Tavidan acilebis mizniT, yvela 

rozeti da amomrTveli unda ganvalagoT maqsimalurad dasaSveb simaRleze 

ise, rom misawvdomi iyos mxolod mozrdili adamianebisTvis. saabazano 

oTaxebSi, tualetebSi da sardafebSi Cveulebrivi rozetebi da amomrTve-

lebi unda ganlagdes saTavsos gareTa mxridan, xolo sanaTebi _ san-

teqnikuri xelsawyoebidan imgvari daSorebiT, rom plafonebze ar moxvdes 

wylis wveTebi. zogjer aseT saTavsoebSi Siga dayenebisaTvis SeiZenen 

specialuri saxis eleqtroarmaturas, romelic specialurad gamoiyeneba 

amaRlebuli sinestis saTavsoebSi eqspluataciisaTvis. 

 

sakontrolo kiTxvebi: 

1.  rodis keTdeba miniSvniTi samuSaoebi? 

2.  sad unda ganlagdes mricxvelebi? 
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3.  sad sruldeba gamtarebis SeerTeba? 

4.  ra xelsawyoebs gamoiyeneben moniSvnisaTvis? 

5.  sad unda iqnes dayenebuli Weris sanaTi? 

 

8.8. Ria eleqtrogayvanilobis montaJi 

  

eleqtrogayvaniloba Tavisi Sesrulebis xerxis mixedviT iyofa Ria da 

daxurul eleqtrogayvanilobad. Ria ewodeba eleqtrogayvanilobas, rome-

lic gayvanilia kedlebis, Werisa da sxva saxis zedapirebze. rogorc wesi, 

Ria gayvaniloba gamoiyeneba kerZo saxlebSi, sabaRe da sameurneo nagebo-

bebSi, agreTve im SemTxvevebSi, roca daxuruli eleqtrogayvanilobis gan-

xorcieleba, moqmedi normativebidan an konstruqciuli mosazrebidan gamom-

dinare (magaliTad, xis kedlebze), SeuZlebelia. 

Ria gayvaniloba sruldeba UuSualod samSeneblo fuZeebze, sayrdeneb-

ze, Rarebze, gvarlebze da sxva adgilebze. Ria gayvanilobebi winaT, Zalian 

xSirad, sruldeboda sacxovrebel da damxmare saTavsoebSi. Tanamedrove 

pirobebSi Ria gayvaniloba iSviaTad gvxvdeba. 

Ria gayvanilobis montaJi sruldeba: sxvadasxvagvari variantiT, ro-

melTa Soris erTerTi umartivesia gamtarebis gayvana uSualod kedlis 

zedapirze. Ria gayvaniloba gahyavT agreTve gvarlebze CamokidebiTa da 

keramikul izolatorebze damagrebiT. 

daimaxsovreT! Tu Ria gayvaniloba gahyavT xis zedapirze, maSin auci-

leblad gamtaris qveS gakeTebuli unda iqnas azbestis qsovilis damate-

biTi izolacia. 

Ria eleqtrogayvanilobisaTvis gamoiyeneba sxvadasxva tipis kabelebi 

da  brtyeli gamtarebi. 

Ria gayvaniloba kedlis zedapirze. kedlis zedapirze Ria gayvanilo-

bis moniSvnisas mxedvelobaSi unda miviRoT, rom Ria gayvaniloba magrdeba 

mxolod horizontalurad an vertikalurad. Mmansardis daxril kedlebze -  

vertikalur sibrtyeSi. 

 

     
                    Aa)                                    b) 

nax.8.12. kabelis trasis moniSvna (a) da xvrelebis gakeTeba (b) 
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ganvixiloT kabelis Ria gayvanis wesi aguris kedlis zedapirze. da-

vuSvaT saWiroa aguris kedelze gayvanili iqnes 6 cali jgufuri kabeli. 

pirvel rigSi ganvsazRvravT kabelis gayvanis adgils da  winaT ganxiluli 

meTodiT movniSnavT gasayvan trasas (nax.8.12.a). amis Semdeg movniSnavT kabe-

lis damagrebis adgilebs da eleqtroburRis an sxva raime saxvreti saSua-

lebiT vakeTebT kabelis samagri saSualebisaTvis xvrelebs (nax.8.12.b). Tu 

damagreba sruldeba specialuri xraxnebiT an lursmnebiT, maSin xvrelebis 

gakeTeba saWiro ar aris. 

imisaTvis, rom mosaxerxebeli iyos kabelis jgufuri gayvana, 6 cal ka-

bels vyofT or jgufad, TiToeulSi sami kabeliT. amis gamo pirveli 

zolis paralelurad kidev gakeTebulia damatebiT ori zoli. gamovWraT 

samagri kavebi. viRebT aluminis sadens 2 22,5 , vWriT saWiro sigrZeze da 

lursmniT vaWedebT winaswar gakeTebul xvrelebSi Cadebul samagrebSi 

(nax.8.13.a). 

      
              a)                              b) 

nax.8.13. kabelis samagrebis mowyoba (a) da kabelis pirveli jgufis damagreba (b) 

 

gadavzomavT kabelis sam sigrZes da TiToeul mxares davumatebT 10_12 

sm-s. sigrZis es maragi saWiroa kabelis boloebis gasufTavebisa da 

eleqtrodanadgaris dayenebis adgilze misaerTeblad, agreTve amomrTvelis 

an Stefselis gamocvlisas, raTa Tavidan iqnas acilebuli zedmeti 

SeerTebebi. Semdeg kabelebs vasworebT, CavdebT samagrSi da vamagrebT 

pirvel konas (nax.8.13.b). imisaTvis, rom SemdgomSi ar moxdes kabelebis 

boloebis areva, saWiroa boloebze gavukeToT warwera. 

amis Semdeg analogiurad gadavzomavT danarCen kabelis sam sigrZes da 

masac vamagrebT samagrebiT (nax.8.14.a). 

   
       a)                                   b) 

nax.8.14. kabelis meore jgufis damagreba (a); jgufuri da Zalovani (b)  

kabelebis gayvanis xerxi 
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Catarebuli samontaJo samuSaoebis Sedegad, Cven miviReT kabelebis 

jgufis xisti damagreba. damagrebis aseTi xerxi gamoiyeneba kedlebis 

Semdgomi mobaTqaSebisTvis. nax.8.14.b-ze naCvenebia jgufuri da Zalovani 

kabelebis gayvanis xerxi. 

Tanamedrove pirobebSi sxvadasxva kveTis kabelebis dasamagreblad 

gamoiyeneba nax.7.34.g-ze mocemuli plastmasis samagrebi, xolo brtyeli 

sadenebis dasamagreblad _ nax.7.34.d-ze mocemuli, romlebic Zalze moxerxe-

bulia montaJis dros. am samagrebis daxmarebiT kabelebis damagrebis xerxi  

mocemulia nax.8.15.a-ze, brtyeli gamtarebis damagreba – nax.8.15.b-ze, xolo 

kabelis damagreba metalis lentiT – nax.8.15.g,d-ze. 

 
             a)               Bb)               g)           d) 

nax.8.15. Ria gayvanilobis damagreba plastmasis samagriT (a, b) da metalis lentiT B(g, d): 

1 _ kabeli; 2 – samagri; 3 _ lursmani; 4 _ lenta 

nax.8.16-ze naCvenebia oTaxis kedlebze Sesrulebuli Ria eleqtrogayva-

niloba. 

 
 Nnax.8.16. Ria gayvaniloba oTaxSi (zomebi mm-Si): 1 – saStefselo rozeti; 2 – 

gamanawilebeli kolofi; 3 – oTaxis xazis Semyvani kolofi   4 – kabelis damagrebis 

adgilebi; 5- kabeli; 6 – amomrTveli 

Tu aguris, betonisa da rkina-betonis fuZeSi winaswar ar iyo datove-

buli kedlebSi gasasvleli xvrelebi, maSin isini unda gaixvritos 

eleqtroteqnikuri, pnevmaturi an piroteqnikuri instrumentebiT.U 

daimaxsovreT! uwvi kedlebis SemTxvevaSi naxvretSi gamtarebis gata-

reba xdeba rezinis an polivinilqloridis milebSi, xolo wvadi kedle-

bis SemTxvevaSi – foladis milis naWrebSi, romelTa orive boloze 

wamocmulia saizolacio milisebi, romlebic milebs gadacilebuli unda 

iqnes 5_10 mm-iT. 
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samontaJo zonaSi brtyeli gamtarebi mowodebulia gorgalis saxiT. 

gayvanis  win saWiroa gorgalis gaSla,  gamtaris daWra saWiro zomebad da 

misi gasworeba. 

gamtarebis gayvanas iwyeben jgufuri farTis yvelaze axlomdebare 

gamanawilebeli kolofidan. Ggamtars gaiyvanen kolofidan dawyebuli mTel 

sworxazovan ubanze trasis mosaxvevamde. am dros gamtars droebiT 

amagreben meore boloze da sabolood amagreben trasis am ubanze. gamyofi 

fuZis mqone gamtarebi SeiZleba damagrebuli iqnen 20_25 sm daSorebiT 

(magram araumetes 40 sm-is) lursmnebiT (nax.6.16.a), romelTa qudqveS data-

nebuli eqnebaT plastmasis, rezinis an ebonitis sayelurebi. lursmnebis 

daWedebisas rekomendirebulia samarTulis gamoyeneba, raTa ar davazianoT 

gamtari. samarTulis arqonis SemTxvevaSi SeiZleba gamoviyenoT Cveulebrivi 

Roji, magram nebismier SemTxvevaSi CaquCi ar unda davartyaT mTeli ZaliT, 

raTa ar gadavWraT gamtari. gamyofi fuZis armqone gamtarebis damagreba 

unda moxdes plastmasis kavebiT, diubelebis an lursmnebis daxmarebiT, 

araumetes 40 sm daSorebiT.Ggamyofi fuZis mqone brtyeli gamtarebis 

moxvevis adgilebSi gamyofi fuZe amoWrili unda iqnes 4_6 sm sigrZeze da 

moxveva unda gakeTdes ise, rogorc es naCvenebia nax.8.17.a-ze da ara rogorc 

– nax.8.17.b,g-ze. brtyeli gamtarebis paralelurad gayvanis SemTxvevaSi 

gmtarebs Soris daSoreba unda iyos aranakleb 3,5 mm. 

     
a)                   b)              Gg)              d) 

nax.8.17. brtyeli gamtaris damagreba lursmniT (a); swori (g) da araswori (b,d) moRunva 

 

Ria gayvaniloba izolatorebze. Ria eleqtrogayvanilobis erT-erT 

umartives saxes miekuTvneba gamtarebis gayvana maizolirebel sayrdenebze – 

gorgolaWebsa da izolatorebze. gorgolaWebze eleqtrogayvaniloba Tana-

medrove pirobebSi gamoiyeneba mxolod soflis pirobebSi, xolo izo-

latorebi gamoiyeneba saerTo ganaTebis xazebis damagrebisaTvis samrewve-

lo sawarmoTa saamqroebSi an Ria magistralebisaTvis saamqroTa SenobebSi, 

romelTac gaaCniaT xiduri amweebi da romlebic uzrunvelyofen erT 

simaRleze ganlagebuli sanaTebis remontisa da naTurebis gamocvlis 

moxerxebulobas. 

brtyeli gamtarebiT Ria gayvaniloba gorgolaWebze swarmoebs uwv da 

Zneladwvad fuZeebze. saizolacio keramikuli gorgolaWebi magrdebian 

mrgvalTaviani SurupebiT, radgan brtyelTavian Surups SeuZlia gabzaros 
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gorgolaWi. gorgolaWis damagreba xis zedapirze sirTules ar warmoad-

gens. sakmarisia sadgisiT gakeTdes mimmarTveli xvreli da damagrdes 

gorgolaWi. ufro rTulia gorgolaWis damagreba aguris an betonis 

fuZeebze. amisaTvis saWiroa eleqtroburRiT an sxva raime saSulebiT 

gorgolaWis damagrebis adgilze winaswar gakeTdes xvreli, romelSic 

CaWedaven xis sacobs an plastmasis samagrs da dauWeren gorgolaWs. im 

adgilze, sadac dayenebulia gorgolaWebi, gamtarebs Soris mowesrige-

bulad gaWrian viwro Raraks ise, rom ar daazianeben ZarRvebis izolacias 

(nax.8.18.a). Semdeg gaWris adgilze ganaSoreben ZarRvebs da gamtars 

Camoacmeven gorgolaWze da Tu saWiroa, miabaven masze. 

           
          a)                        b)                      Gg) 

nax.8.18. brtyeli  (a), xveuli (b) da erTZarRva (g) gamtarebis damagreba gorgolaWebze 

 

daimaxsovreT! Ria gayvanilobis dros umjobesia gamoyenebuli iqnes 

moqnili zonari an gamtari, romelTa izolaciis xarisxi Seesabameba 

Senobis tipsa da Zabvas. 

gamtarebis daxvevis SemTxvevaSi aseTi gamtarebi advilad eqvemdebareba  

gaWimvas, ris gamoc aseTi gamtarebiT Sesrulebuli eleqtrogayvaniloba 

ufro esTetikurad gamoiyureba. aseTi gayvanilobis dros gorgolaWebs 

Soris daSoreba unda iyos daaxloebiT 80 sm; daSoreba gamanawilebeli 

kolofebidan da xelsawyoebidan _ aranakleb 5 da araumetes 10 sm. 

gorgolaWebze xveuli gamtarebis damagreba naCvenebia nax.8.18.b-ze. erT-

ZarRva gamtarebisa ki naCvenebia nax.8.18.g-ze. 

izolatorebisa da gamtarebis dasa-

magrebel detalebsa da konstruqciebs 

amzadeben qarxnebSi. TiToeuli konstruq-

cia warmoadgens metalis fuZes izo-

latoriT (nax.8.19), romlebzec specialu-

ri damWerebiT amagreben gamtars. sayr-

deni metalis konstruqciebi (traversebi) 

mzaddeba fermebsa da kedlebze dasa-

magreblad, ori, sami da oTxgamtariani xazebisaTvis. 

izolatorebze eleqtrogayvanilobis Sesrulebis magaliTebi moyva-

nilia nax.8.20-ze. 

      
nax.8.19. sayrdeni izolatorebi 
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nax.8.20. izolatorebze eleqtrogayvanilobis magaliTebi: 

a _ fermebze; b _ kedlebze; g _ damWerebiT 

 

izolatorebze eleqtrogayvanilobis montaJisas moniSvnebi keTdeba 

ise, rogorc brtyeli gamtarebis gayvanis dros. damagrebis yvela xerxis 

SemTxvevaSi izolatori magrdeba `kalTiT~ qveviT. kedlebSi gasasvleleb-

Tan yendeba kidura izolatorebi. kedlebsa da gadaxurvebSi gasasvlelebi 

montaJdeba saizolacio milebiT, romlebic bolovdebian milisebiT. 

TiToeul milSi Tavsdeba erTi gamtari. kedlebidan da gadaxurvebidan 

gamtaris minimaluri daSoreba unda iyos aranakleb 1 sm-isa. vertikalurad 

gayvanis SemTxvevaSi iatakidan 1,5 m-ze igi dafaruli unda iqnes kuTxovani 

foladiT an gayvanili iqnes milSi. gamtari izolatorze magrdeba 

moTuTiebuli mavTuliT an specialuri damWerebiT. 

Ria gayvaniloba gvarlebze. eleqtrogayvanilobis es saxe ZiriTadad 

gamoiyeneboda da gamoiyeneba industriuli montaJisaTvis. magram ukanas-

knel dros am tipis eleqtrogayvanilobam farTo gamoyeneba hpova quCebisa 

da moednebis ganaTebisaTvis. mas gamoiyeneben nebismier garemo pirobebSi, 

maT Soris xanZarsaSiS adgilebSic. gvarlebze eleqtrogayvanilobisas 

ZiriTadad gamoiyeneba qarxnuli wesiT damzadebuli elementebi. kedlebze 

gvarli magrdeba ankerebiT, romelic Tavvis mxriv damagrebulia gamWol 

Reroebze, WanWikebiT an diubelebiT. gvarlis boloSi akeTeben maryuJs da 

ayeneben gvarlis momWersa da quros, romlebic iZlevian gvarlis 

daWimulobis regulirebis SesaZleblobas gvarlis sakidebs Soris 6 da 12 

m daSorebisas gvarlis Camokidebis isari unda iyos araumetesi, Sesabamisad 

10_15 da 20_25 sm-isa. 

daimaxsovreT! gvarlebze eleqtrogayvanilobisas gamoiyeneben speci-

alur ganmaStoebel kolofebs (na.8.21.), romlebic erTdroulad gamo-

iyeneba gvarlisa da sanaTis Camosakidad. 

kolofs SigniT gaaCnia gvarlis samagri mowyobiloba. ganStoeba 

sruldeba gamtaris gauWrelad, plastmasis garsacmSi moTavsebuli 

mosaWeriT. 
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nax.8.21. ganmaStoebeli kolofi 

 

gvarlebze eleqtrogayvanilobisaTvis pirvel rigSi proeqtebisa da 

eskizebis mixedviT Senobis gaswvriv moniSnaven ankeruli da Sualeduri 

konstruqciebis, sanaTebisa da Zalovani eleqtromimRebebisa da ganmaStoe-

beli kolofebis dayenebis adgils. Semdeg ankerul da damWimav mowyobi-

lobebs amagreben Senobis ZiriTad samSeneblo elementebTan (kedlebTan, 

fermebTan da sxva), ayeneben sakidarebs saSualedo damagrebebisaTvis da 

amagreben maT fermebis sartylebTan, svetebTan, gadaxurvebTan, fermis 

kuTxeebis an gadaxurvebis filebs Soris arsebul xvrelebSi. Semdeg amza-

deben mzidi gvarlis, simebisa da saWimarebis naWrebs, ukeTeben maT maryu-

Jian daboloebebs hilzebisa da garsakrebis gamoyenebiT, akrefen saboloo 

damagrebebs eleqtrogayvanilobis xazebisa da mkvebavi magistralebisaTvis. 

naxazebis mixedviT amzadeben gamtarebis naWrebs. amis Semdeg gamtarebi 

SehyavT gamanawilebel kolofebSi da maT boloebs aerTeben amave kolo-

febSi an mosaWerebSi. daucvel gamtarebs amagreben gvarlTan zolebiT _ 

30_35 sm-is, perforirebuli polivinilqloridis lentiT _ 50 sm-is  daSo-

rebiT, sakidebiT _ 1,5 m-is daSorebiT. daculi gamtarebis gamoyenebisas 

maTi zolebiT damagreba xdeba 50 sm-is daSorebiT. zolebi, rbili Sua-

sadebi gvarlis, orive mxares gamoSverili unda iqnes 1,5_2 mm-iT. Semdeg 

eleqtrogayvanilobisaTvis specialuri mowyobilobis saSualebiT axdenen 

gamtaris markirebas. gamtaris mza xazs iatakze gaSlian da aweven 1,3_1,5 m 

simaRleze gasworebisa da sanaTebis Camosakideblad. Semdeg gamtars aweven 

saproeqto simaRleze da gvarlis erT bolos daamagreben ankerul kon-

struqciaze. SearTeben xazs adre dayenebul saSualedo sakidebTan da 

saWimarebTan. daaregulireben Camokidebis isars da wamoacmeven gvarls 

mopirdapire mxares mdebare ankerul mowyobilobas. gvarlisa da ankeruli 

mowyobilobis SiSveli Sexebis adgils ki gapoxaven vazeliniT. xazis 

boloSi gvarls Caamiweben or adgilze, sadac SeaerTeben 2,5 mm2 kveTis 

spilenZis gamtars, romelic  Tavis mxriv, mierTebulia nulovan gamtarTan 

an saltesTan. mzidi gvarlis gamoyeneba Camamiwebel gamtarad dauSvebelia. 

nax.8.22-ze naCvenebia gvarlze eleqtrogayvanilobis montaJis elementebi. 
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nax.8.22. gvarlze eleqtrogayvanilobis montaJis elementebi: a _ ankeri damWimavi quroTi;  

b _ gvarlis saboloo Camagreba kouSisa da garesaxraxni momWeris daxmarebiT; g _ mzidi 

gvarli; d _ momWimavi gamWoli WanWiki kakviT; e _ momWimavi gamWoli WanWiki rgoliT; 

v – izolirebuli gamtaris gayvana gvarlebze; z _ gvarlis Camiweba 

 

bolos 1000 v-mde Zabvis megaommetriT gazomaven eleqtrogayvanilobis 

izolacias, romelic unda iyos aranakleb 0,5 momi.  

Ria gayvaniloba foladis zolebze, lentebsa da simebze. 16 mm2-mde kve-

Tis ujavSno, daucveli, rezinisa da plastmasis izolaciani gamtarebiTa 

da kabelebiT eleqtrogayvanilobis gayvanas axdenen uSualod kedlebis 

zedapirze. am SemTxvevaSi gayvanilobas amagreben  CanglebiT, abzindebiT an 

foladis zolebze, lentebsa da simebze, rac mkveTrad amcirebs xvrelgam-

yvani samuSaoebis Sromatevadobas. samontaJo perforirebuli civad gli-

nuli zolebi da lentebi 16 mm sifarTisa da 0,8 mm sisqisaa, xolo cxlad 

glinuli – 20_30 mm sifarTisa da 1_1,5 mm sisqis. isini gamoiyenebian 

rogorc mzidi konstruqciebi. zolebi da lentebi uSualod magrdeba 

fuZeze. daSoreba damagrebis wertilebs Soris unda iyos 80-100 sm., xolo 

zolis bolodan araumetes 7 sm. 3_4 mm diametris moTuTiebul mavTuls, 

romelic fuZesTan mWidrod gaWimulia da boloebSi damagrebulia damWimi 

mowyobilobebiT, gamoiyeneben mzid simad. 

 
         a)                 b)                  g)                    d) 

nax.8.23. gamtarebis damagreba simze; a, b _ sakidariT; g, – zoliT; d _ lentiT 

 

gamtarebi da kabelebi damagrebulia metalis an plastmasis artaxebiT 

10_15 mm daSorebiT trasis moxvevis adgilidan da 100 mm-iT ganmaStoebeli 

kolofebis Sesasvlelidan. mzid zolebs, lentebsa da simebs Caamiweben 

iseve rogorc gvarlebis SemTxvevaSi. metalis garsis mqone kabelebis an 
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gamtarebis garsacmebs Caamiweben mkvebav farebTan spilenZis moqnili 

zRudariT, romelic mirCiluli unda iyos kabelis an gamtaris garsacmTan. 

nax.8.23-ze naCvenebia simze gayvanili gamtaris damagrebis zogierTi xerxi. 

 

sakontrolo kiTxvebi: 

1.  ras ewodeba Ria eleqtrogayvaniloba? 

2.  saidan iwyeben gamtarebis gayvanas? 

3.  sad gamoiyeneba Ria gayvaniloba izolatorebze? 

4.  sad gamoiyeneba Ria gayvaniloba gvarlebze? 

5.  sad gamoiyeneba Ria gayvaniloba simebze? 

 

8.9. daxuruli eleqtrogayvanilobis montaJi 

 

daxurul eleqtrogayvanilobas Ria eleqtrogayvanilobasTan Sedare-

biT gaaCnia udavo upiratesoba. gamtarebi, romlebic dafarulia baTqaSis 

an betonis fenis qveS ufro metad eleqtro da xanZarusafrTxoa; misi 

muSaobis xangrZlivoba ufro metia, radgan masze ar moqmedebs mzis sxivebi 

da gareSeEfaqtorebi; ar auaresebs saxlis an binis garegan saxes. magram 

mas gaaCnia mTeli rigi garTulebebi, gansakuTrebiT Tu eleqtrogayva-

niloba arasworad aris damontaJebuli. magaliTad, Tu gvsurs kedelze 

xaliCis an suraTis Camokideba, maSin advili SesaZlebelia lursmnis miWe-

debis dros davazianoT eleqtrogayvaniloba da saWiro xdeba mTeli dazi-

anebuli ubnis gamocvla, rac mogviyvans kedlis zedapiris dazianebamde, 

Semdgom ki _ remontamde. garda amisa daxuruli eleqtrogayvanilobis 

montaJi Sromatevadia. miuxedavad amisa Tanamedrove pirobebSi daxuruli 

eleqtrogayvaniloba farTod gamoiyeneba. 

daimaxsovreT! betonisa da aguris kedlebze daxuruli eleqtro-

gayvanilobis montaJisaTvis unda avirCioT Casalagebeli kabelis 

diametrze odnav meti sifarTisa da kabelis diametrze 5-10 mm-iT meti 

siRrmis arxi. 

kabels awyoben RarakSi da amagreben mas TabaSiris an cementis xsna-

riT. montaJis  damTavrebis  Semdeg  kvals SefiTxnian. dasaSvebia eleqtro-

gayvanilobis Cawyoba foladisa da plastmasis milebSi, rogorc daxuru-

lad, aseve fuZis zedapirze. kabelis milebSi gatareba xdeba foladis 

gamtariT an wvrili gvarliT. 

daxuruli eleqtrogayvanilobis montaJi xdeba nawil-nawil. daxuruli 

eleqtrogayvanilobisas gamtarebi SeiZleba Calagebuli iqnes kedlebis, 

Werebis, fundamentebis, gadaxurvebis SigniT da Senobis sxva konstruqciu-

li elementebis qveS. daxuruli eleqtrogayvaniloba keTdeba mobaTqaSebisa 

da sufTa iatakis dagebis win.  
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gamtarebi SeiZleba ganlagebuli iqnes milebSi, metalis garsamosSi, 

samSeneblo konstruqciebis cariel adgilebSi, Rarebsa, baTqaSis qveS. 

 

sakontrolo kiTxvebi: 

1.  ra upiratesoba gaaCnia daxurul eleqtrogayvanilobas RiasTan Se-

darebiT? 

2.  sad SeiZleba gamtarebisa da kabelebis Calageba daxuruli eleq-

trogayvanilobisas? 

 

8.10. Rrmulebisa da Rarebis gakeTeba betonisa da aguris 

 zedapirze  

 

rogorc zemoT aRvniSneT, daxuruli eleqtrogayvanilobis Sesrulebi-

sas erTerTi ZiriTadi etapia kedlebsa da Werze  eleqtroaparatebisa da 

eleqtroarmaturis damontaJeba. risTvisac Sesruldes mosamzadebeli samu-

Saoebi – gakeTdes xvrelebi da Rarebi. romelTa gakeTeba ramdenime Ziri-

Tad etaps moicavs. 

sanam daviwyebdeT Rarebis momzadebis samuSaoebs, saWiroa movamzadoT 

kedeli dasaRaravad. mosamzadebeli etapi moicavs binis momzadebas, risTvi-

sac winaswar unda gasufTavdes zedapirebi. amis Semdeg, sqemis mixedviT, 

unda Catardes Sesabamisi moniSvniTi samuSaoebi (nax.8.24.a,b.) moniSvnis 

ZiriTad elementebs miekuTvneba: gamanawilebeli kolofebis, rozetebisa da 

amomrTvelebis dayenebis adgilebi. 

daimaxsovreT! sanam damokideblad gadavwyvetdeT dasayenebeli ele-

mentebis raodenobasa da dayenebis adgils, manam saWiroa moveTaTbiroT 

specialists (an SevuTanxmdeT binis mflobels, Tu igi cnobilia). 

moniSvniTi samuSaoebis Catarebisas, pirvel rigSi, unda gavamzadoT 

rozetebis, amomrTvelebisa da gamanawilebeli kolofebis budeebi. 

 
  a)                 b)                  g)                  d)              

nax.8.24. moniSvniTi samuSaoebi (a, b); eleqtrodreli da „balerinka“ (g)  da rozetebisa da 

amomrTvelebis budeebis momzadeba (d) 

 

amisaTvis saWiroa aviRoT eleqtrodreli da „balerinka“ (nax.8.24.g). 

„balerinka“ aris sxvadasxva diametris specialuri mowyobiloba betonisa 

da aguris kedlebSi xvrelebis gasakeTeblad viRebT saWiro diametris 
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„balerinkas“ da vamagrebT drelze. vburRavT saWiro siRrmeze ise, rom ko-

lofi mTlianad moTavsdes xvrelSi (nax.8.24 d). 

amis Semdeg viwyebT kabelebisa da gamtarebis Casawyobad Rarebis 

gakeTebas. Rarebi kedelze keTdeba horizontalurad, Weris qvemoT an 

iatakis gaswvriv, agreTve rozetebTan da amomrTvelebTan vertikalurad 

CamoSvebuli. Rarebi SeiZleba gakeTdes Werzec sanaTebis CasarTavad.  

Rarebi amoWrili unda iqnes specialuri RarsaWrelis daxmarebiT, 

romelic aRWurvilia specialuri mtversasrutiT (nax.8.25.a). 

      
                      a)                    Bb)                        g) 

nax.8.25.specialuri mtversasrutiT aRWurvili RarsaWreli (a) 

  

CaquCisa da Rojis saSualebiT gamovtexavT Rarebs (nax.8.25.b), xvrelis 

Siga nawils (nax.8.25.g) da gamovasufTavebT. 

Aamis Semdeg xvrelebSi vamagrebT rozetebisa da amomrTvelebis 

dasamontaJebel kolofebs da viwyebT gamtarebis Calagebas RarebSi.  

mocemuli procesis mimarT specialistebi adgenen gansazRvrul mo-

Txovnebs. kerZod, Casawyobi kabelis an gamtaris  sigrZe unda iyos maqsi-

malurad naklebi. agreTve yuradReba unda mivaqcioT kabelebis Cawyobisas, 

raTa adgili ar hqondes gadakveTebs. Tu gadakveTis Tavidan acileba 

SeuZlebelia, maSin maTi raodenoba unda iyos minimaluri. 

daimaxsovreT! Rarebis gasamzadeblad SeiZleba gamoyenebuli iqnes 

perforatori. Tu perforatori ar gagvaCnia, maSin mis alternativad 

SeiZleba gamoyenebuli iqnes `bolgarka~, romelic aRWurvili iqneba 

specialuri almasis diskoebiT. 

almasis diskoebiT Wra saSualebas iZleva swrafad da wynarad amov-

WraT Raris sazRvrebi da yuradReba ar mivaqcioT armaturis ganlagebas, 

radgan armatura almasis diskosaTvis dabrkolebas ar warmoadgens. miRe-

bul xazebs Soris Rarebis amotexva unda moxdes perforatoriT an RojiT. 

survilis mixedviT Rarebi SeiZleba gakeTdes pnevmaturi CaquCiT, 

magram am xerxiT gakeTebuli Rarebi araakuratulia. Tu kedlebi ar aris 

betonis da arc Rarebis amosaWreli eleqtroinstrumentebi gagvaCnia, maSin 

Rarebi SeiZleba gakeTdes Cveulebrivi RojiT ise, rogorc es naCvenebia 

nax.8.26-ze. 
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Nnax.8.26. Rarebis gaWra RojiT 

 

Rarebis gaWrisa da gamzadebis  Semdeg vWriT gamtarebs saWiro 

sigrZeze, valagebT RarebSi da Rarebs amovlesavT TabaSiris xsnariT. 

Tumca umjobesia eleqtrogayvaniloba Sesruldes gofrirebuli milebiT. 

rac saSualebas gvaZlevs, saWiroebis SemTxvevaSi, gamovcvaloT eleqtro-

gayvaniloba ise, rom ar davazianoT Weri da kedlebi. amisaTvis saWiroa 

davWraT gofrirebuli  milebi saWiro zomebad (nax.8.27.a). daWril milebSi 

gavataroT gamtarebi (nax.8.27.b). amis Semdeg milebi CavawyoT RarebSi 

(nax.8.27.g) da amovlesoT TabaSiris an betonis xsnariT (nax.8.27.d). 

 
    a)                Bb)                 g)                   d) 

nax.8.27. gofrirebuli milebis momzadeba da Calageba RarebSi 

 

sakontrolo kiTxvebi: 

1.  ras moicavs mosamzadebeli etapi? 

2.  ra saSualebebiT SeiZleba xvrelebis gakeTeba? 

3.  sad keTdeba Rarebi kedelze? 

4.  rogor viqceviT Tu Rarebis amosaWreli eleqtroinstrumentebi ar 

gagvaCnia? 

 

8.11. eleqtrogayvaniloba TabaSirmuyaos kedlebsa da tixarebSi 

 

eleqtrogayvanilobis Calageba TabaSirmuyaos kedlebsa da tixarebSi 

xdeba im etapze, roca Sekrulia karkasi da rCeba saboloo Semoficvris 

samuSaoebi. mas Semdeg, rac karkasis erTi mxare Semoficrulia TabaSir-

muyaos furclebiT, saWiroa gakeTdes moniSvnebi im adgilebSi, sadac 

dayenebuli unda iqnes amomrTvelebi, rozetebi da sxva eleqtroteqnikuri 

mowyobilobebis elementebi. 
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pirvel rigSi, moniSnul adgilebSi rozetebisa da amomrTvelebisaTvis 

budeebis gasakeTeblad viRebT saWiro diametris wriul frezs (nax.8.28.a) da 

vamagrebT eleqtrodrelze (nax.8.28.b). vamowmebT sworad davamagreT Tu ara 

frezi, radgan igi ar unda ganicdides vibracias. Semowmebis Semdeg yovel-

gvari Zaldatanebis gareSe SeiZleba gavxvritoT TabaSirmuyao (nax.8.28.g). 

xvreli mzadaa budis Casayeneblad (nax.8.28.d).  

      
   a)               Bb)              g)              d)          e) 

Nnax.8.28. rozetebisa da amomrTvelebis budeebisaTvis xvrelebis gamzadeba  

da budeebis Cadeba TabaSirmuyaos kedlebSi 

daimaxsovreT! frezis diametris cvlilebiT SeiZleba gavakeToT 

sxvadasxva diametris xvreli. gamzadebul xvrelSi montaJdeba specialu-

rad TabaSirmuyaos kedlebisaTvis gankuTvnili rozetebisa da amomrTve-

lebis Casayenebeli kolofebi (nax.8.28.e). 

gofrirebuli milebi lagdeba karkasis SigniT dgarebSi arsebul spe-

cialur xvrelebSi. Tu xvrelebi ar aris an ar yofnis, maSin saWiroa 

gofrirebuli milis diametrze 1_2 mm-iT meti diametris mqone burRis 

saSualebiT gaiburRos dgarebi. imisaTvis, rom Tavidan aviciloT gofrire-

buli milebis Camokideba, isini gahyavT qvemoT da Semdeg ahyavT vertikalu-

rad zemoT, saWiro simaRlemde. araviTar SemTxvevaSi ar SeiZleba gamtaris 

Cadeba profilis SigniT, raTa ar daziandes montaJis dros. gofrirebuli 

milebis montaJis Semdeg masSi unda gatardes gamtari gofrirebul milSi, 

specialurad winaswar datanebuli foladis wvrili mavTulis daxmarebiT. 

momavalSi eleqtrogayvanilobis dazianebis SemTxvevaSi, amave xerxiT, 

SesaZlebeli iqneba dazianebuli eleqtrogayvanilobis Secvla. 

 

sakontrolo kiTxvebi: 

1.  rodis xdeba eleqtrogayvanilobis Calageba TabaSirmuyaos kedlebsa 

da tixarebSi? 

2.  risi cvlilebiT SeiZleba sxvadasxva diametris xvrelebis gakeTeba? 

 

8.12 eleqtrogayvaniloba sakabelo arxebSi      

  

eleqtrosamontaJo samuSaoebisas gamoiyeneba eleqtrogayvanilobis mon-

taJis kombinirebuli xerxi. elgayvanilobis es saxe inarCunebs Ria eleq-

trogayvanilobis upirates Tvisebebs, magram xdis mas ufro usafrTxosa da 
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esTetikurs. sakabelo arxebi warmoadgenen sxvadasxva kveTis Rru xokers, 

romelTac SigniT gaaCniaT sxvadasxva raodenobis arxebi (nax.8.29.), sadac 

awyoben: eleqtrul, satelefono, kompiuterisa da satelevizio kabelebs. 

kabelebi erTmaneTisagan ise aris ganmxoloebuli, rom gamoricxulia 

satelefono da radio signalebis urTierTdamaxinjebebi. 

 

 

 

 

                              

 

                             

 

 

                              a)                         b) 

nax.8.29. mravalganyofilebiani sakabelo arxi (a)  da misi damontaJebuli saxe (b) 

daimaxsovreT! sakabelo arxebs gaaCniaT mTeli rigi dadebiTi Tvise-

bebi. kerZod: eleqtrogayvanilobis damatebiTi izolacia uzrunvelyofs 

eleqtrousafrTxoebas; gayvaniloba daculia meqanikuri zemoqmedebisa-

gan; mokled SerTvis dros gamoricxulia xanZris gaCena; martivia misi 

eleqtromontaJi; avariul situaciaSi uzrunvelyofilia gayvanilobasTan 

swrafi SeRweva; SesaZlebelia swrafi modernizacia da gayvanilobis 

damateba. 

 
nax.8.30. Tanamedrove importuli sakabelo arxebis aqsesuarebi 

eleqtrogayvaniloba SeiZleba Caiwyos rogorc plintusebis, aseve 

iatakis sakabelo arxebSi. axali Taobis sakabelo arxebis kompleqtSi 
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Sedian gare da Siga kuTxeebi, ganmbjenebi, SemaerTeblebi, xelsawyoTa 

CasamontaJeblebi (nax.8.30). warmoebis mier ZiriTadad gamoSvebulia TeTri 

feris sakabelo arxebi, Tumca arsebobs sxva Seferilobisac, ZiriTadad, 

xisferi. isini mzaddeba dartymis mimarT mtkice plastikuri masalisagan, 

romelzec ar moqmedebs ultraiisferi gamosxiveba da agresiuli qimiuri 

garemo, aris nestgaumtari, masalis anTebisas ar aZlevs xanZars gavrce-

lebis saSualebas. sakabelo arxebi SeiZleba gamoviyenoT Senobis mopirke-

TebiTi samuSaoebis damTavrebis Semdeg. 

sakabelo arxebSi gamtarebi magrdeba klifsebiT, 50_70 sm daSorebiT. 

sakabelo arxebis fuZeze damagreba damokidebulia fuZis masalaze da 

sruldeba sxvadasxva xerxiT: webos saSualebiT. amisaTvis gamoiyeneba spe-

cialuri swrafadSrobadi webo, romelic waesmeba kabel-arxis zedapirs 

wveTobiT, 30_50 sm daSorebiT, ris Semdegac mas mWidrod miakraven kedel-

ze, aRniSnuli xazis gaswvriv, ramdenime wamis ganmavlobaSi; diubelebiT, 

TviTmWreli SurupebiT an lursmnebiT, romelTa CaWedeba xdeba kedelSi 

winaswarCamagrebul xis sacobebSi. 

          

            a)                          b)                          g)      A 

          

            d)                         e)                           v) 

          

            z)                          T)                         i) 

nax.8.31. eleqtrogayvanilobis Sesrulebis Tanmimdevroba sakabelo arxebSi 
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sabolood, sakabelo arxebSi Sesrulebul eleqtrogayvanilobas aqvs 

nax.8.32-ze mocemuli saxe. 

 

nax.8.32. sakabelo arxebSi Sesrulebuli eleqtrogayvaniloba 

 

sakontrolo kiTxvebi: 

1.  CamoTvaleT sakabelo arxebis dadebiTi Tvisebebi? 

2.  riT magrdeba gamtarebi sakabelo arxebSi? 

 

8.13. eleqtrogayvaniloba milebSi 
 

eleqtrogayvaniloba milebSi sruldeba mxolod im SemTxvevebSi, roca 

rekomendebuli ar aris eleqtrogayvanilobis sxva xerxebis gamoyeneba. 

milebSi gayvaniloba gamoiyeneba gamtarebis meqanikuri dazianebisa da 

izolaciis garemos arasasurveli zemoqmedebisagan dacvis mizniT. meqani-

kuri zemoqmedebisagan dacvisaTvis milgayvaniloba sruldeba arahermetu-

li, xolo garemo zemoqmedebisagan dacvisaTvis – hermetuli wesiT. milga-

yvanilobis hermetuloba uzrunvelyofilia milebis erTmaneTTan, gamanawi-

lebel kolofebTan da sxvadasxva eleqtromomxmareblebTan SeerTebis 

adgilebis SemWidroebebiT. gaTbobis milebis gadakveTis dros eleqtro-

gayvanilobis mili misgan daSorebuli unda iqnes 5 sm-iT, xolo parale-

lurad ganlagebis SemTxvevaSi – aranakleb 10 sm-iT. 

daimaxsovreT!   foladis milebi ganlagebuli unda iqnen ise, rom ma-

TSi ar dagrovdes teni da kondensati. amitom horizontalur ubanze 

milebi gahyavT mcire daxrilobiT kolofis mxares. 

foladisa da plastmasis milebSi awyoben daucvel, izolirebul 

АПРТО, ПРТО, АПВ, ПВ da sxva markis gamtarebs. milebSi Cadebuli 

izolirebuli gamtarebis dengamtari ZarRvebis minimaluri kveTi spilenZis 

gamtarebisaTvis Seadgens 1 mm2, xolo aluminisaTvis – 2 mm2. 

eleqtrogayvanilobas milebSi amontaJeben ise, rom advili iyos 

dazianebuli gamtarebis gamocvla. amitom Tu milgayvanilobis trasaze 

gvaqvs moRunvis ori kuTxe, maSin daSoreba kolofebs Soris unda iyos 

araumetes 5 m-isa, xolo sworxazovan ubanze araumetes 10 m-isa. gamtarebis 
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SeerTebisa da gantotebebis gakeTeba milebSi akrZalulia. isini SeiZleba 

gakeTdes mxolod kolofebSi. 

eleqtrogayvaniloba foladis milebSi SeiZleba Sesruldes Ria, daxu-

ruli da garegani gayvanis dros. foladis milebs gamoiyeneben mxolod 

gamonaklis SemTxvevaSi, roca dauSvebelia milebis gareSe gayvaniloba da 

ar SeiZleba araliTonuri milebis gamoyeneba. 

sabaRe saxlebsa da SenobebSi foladis milebi saWiroa Semyvanebis 

mosawyobad, sxvenebis,sardafebisa da gare  eleqtrogayvanilobisaTvis. 

montaJis dawyebis win milebi gawmendili unda iqnen Jangis, WuWyisa da 

xiwvebisagan. koroziis Tavidan acilebis mizniT Ria gayvanilobis milebi 

SeRebil unda iqnes, xolo betonSi Casadebi milebi misi gare zedapiris 

betonTan ukeT moWidulobis mizniT ar iRebeba. 

milebis moRunvis dros dauSvebelia kuTxeebSi maTi SeWyleta (gofri-

reba). milebis moRunva 900-ze naklebi kuTxiT ararekomendirebulia, radgan 

milebis rTuli konfiguraciis dros Znelia maTSi did sigrZeze gamtarebis 

`gaTreva~. 

daimaxsovreT! milebis moRunvis radiusi SezRudulia. milebis daxu-

rulad gayvanis dros erTi moRunvis radiusi unda Seadgendes aranakleb 

eqvsi milis gare diametris tols, xolo Ria gayvanilobis dros ara-

nakleb oTxi gare diametris ekvivalents, betonSi Cadebisas ki aranakleb 

aTi gare diametrisa. 

Ria gayvanilobis foladis milebis damagrebis wertilebs Soris daSo-

reba damokidebulia milis diametrze. horizontalur da vertikalur 

ubnebze 15_32 mm diametris milebi magrdeba 2,5_3 m daSorebiT, xolo moRun-

vis adgilebSi moxvevis kuTxidan 15-20 sm-is daSorebiT. sayrden konstruq-

ciebze maT amagreben kakvebiT, zesadebebiT, caluRebiTa (`xamuti~) da mav-

TulsaWerebiT. gadaWris Semdeg milebs asufTaveben xiwvebisagan, ganaRru-

eben da daaboloeben milisebiT, romlebic icaven gamtaris izolacias 

dazianebisagan, milebSi Sesvlisa Tu gamosvlis adgilebSi. 

foladis milebs erTmaneTTan aerTeben kuTxviliani da ukuTxvilo 

quroebiT, samajurebiT, SemaerTebeli da ganmatotebeli kolfebiTa da 

ujredebiT. milebs kuTxviliani quroebiT SeerTeba nakarnaxevia imiT, 

rom nebismier dros SesaZlebeli iyos milgayvanilobis advilad daSla. 

ganStoebebsa da SeerTebebs axdenen saxuravis mqone kolofebSi. isini 

milebTan erTdebian KkuTxviliT an momWerebis daxmarebiT.  

nestian da xanZarsaSiS SenobebSi, sxvenebSi, gare, Ria da daxuruli 

gayvanilobis dros saWiroa foladis milebi SevamWidrovoT. milebis erT-

maneTTan da kolofebTan SeerTebis adgilebSi SemWidroebebi keTdeba oli-

fiT an surinjwasmuli standartulkuTxviliani quroebiT. mSral da umtve-

ro SenobebSi foladis milebis Ria gayvanilobis dros milebis SeerTeba 



225 
 

erTmaneTTan da kolofebTanNxdeba SemWidroebebis gareSe: milZabrebiT, 

samajurebiT (xraxnebsa da qanCebze), hilzebiTa da sxv. 

plastmasis milebis gayvana. mSral, tenian, gansakuTrebiT nestian, 

mtvrian, qimiurad aqtiuri garemos mqone SenobebSi Ria gayvanilobisaTvis;  

uwvi da Zneladwvadi fuZeebis gare gayvanilobebSi gamoiyeneba plastmasis 

milebi. plastmasis milebis kvanZebis SeerTeba xorcieldeba SeduRebebiT 

specialuri sanTuris, instrumentebisa da samarjvebis  gamoyenebiT. 

daimaxsovreT! plastmasis milebis moRunvis radiusi milis eqvs-

jeradi gare diametris tolia. 

eleqtrogayvanilobisaTvis gamoyene-

buli unda iqnes plastmasis gamanawi-

lebeli kolofebi. plastmasis milebis 

damagreba xdeba kakvebiT. plastmasis mi-

lebis gadasaWrelad gamoiyeneba xerxuna 

da milsaWreli (nax.8.33.). 

eleqtrogayvanilobis Sesrulebis Tan-

mimdevroba plastmasis milebSi naCvenebia 

nax.8.34-ze.  

 

                       
          Aa)                        b)                         g)               

           
           d)                          e)                           v)  

       
          z)                        T)                         i)                    

nax.8.34. eleqtrogayvanilobis Sesruleba plastmasis milebSi 

 
     a)                b) 

nax.8.33. plastmasis milebis gadaWra: 
a _ xerxunaTi; b _ milsaWreliT 
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sakontrolo kiTxvebi: 

1.  rodis sruldeba eleqtrogayvaniloba milebSi? 

2.  rogor unda ganlagdes foladis milebi, rom masSi ar dagrovdes 

teni? 

3.  rogor xdeba plastmasis milebis SeduReba? 

 

8.14. rozetebis da amomrTvelebisA montaJi 

 

daimaxsovreT! saStefselo rozetebisa da amomrTvelebis swori mon-

taJi mniSvnelovan rols TamaSobs eleqtrousafrTxoebis uzrunvelyo-

faSi: araswori montaJi zrdis xanZarsaSiSroebas. TiToeul mowyobilo-

baze aRniSnulia misi nominaluri Zabva, deni da dacvis xarisxi. pirveli 

parametri aris Zabvis moqmedi mniSvneloba, romliTac garantirebulia 

xelsawyos normaluri funqcionireba. nominaluri deni axasiaTebs denis 

im mniSvnelobas, romelic SeuZlia gaataros mocemulma mowyobilobam 

xangrZliv reJimSi. 

Tanamedrove  sayofacxovrebo  rozetebis  monacemebi Seadgens 220 v 

da 16 a-s.  imisaTvis,  rom  gaviangariSoT  aRniSnul  rozetSi CasarTavi 

xelsawyos maqsimaluri simZlavre, saWiroa am sidideebis gadamravleba 

220 16 3520 3,52  v a vt kvt . 20_30 wlis winaT standartiT rozetebis nomi-

naluri deni iyo 6,3 anu 220 6,3 1386 1,386  v a vt kvt . amitom ar gagvikvir-

deT, Tu am rozetSi eleqtroCaidanis an sarecxi manqanis  CarTvisas igi 

gacxeldes da SeiZleba dadnes kidec. 

gare zemoqmedebisagan dacvis donis gansasazRvravad gamoiyeneba kodi 

1P gverdiT miwerili ori cifriT. pirveli cifri aRniSnavs xelsawyos 

daculobas masSi mtverisa da wvrili sagnebis moxvedrisagan. es cifrebi 

mdebareoben  0_6 diapazonSi: 0 _ mowyobiloba daculi ar aris mtvris SeR-

wevisagan; 1 _ mowyobiloba daculia mtvrisagan da 50 mm-dan zemoT zomis 

mcire nawilakebisagan; 2 _ mtvrisa da 12 mm zemoT nawilakebisagan; 3 – 

mtvrisa da 2,5 mm zomis nawilakebisagan; 4 _ mtvrisa da 1 mm zomis 

nawilakebisagan; 5 _ mtvrisagan; 6 _ absoluturad daculia mtvrisagan. 

meore cifri aRniSnavs xelsawyos daculobas nestis zemoqmedebisagan. 

es ricxvi mdebareobs 0_8 diapazonSi: 0 _ dacva ar aris; 1 _ daculia 

wveTebis vertikaluri dacmisagan; 2 _ wveTebis 150-iT dacemisagan; 3 _ 

wveTebis 600-iT dacemisagan; 4 _ Sxefebisagan; 5 _ wylis Wavlisagan; 6 _ 

mZlavri wylis Wavlisagan; 7 – wyalSi xanmokle CaSvebisas; 8 – wyalSi 

xangrZlivi CaSvebisas. rac ufro metia meore cifri, miT metadaa daculi 

nakeToba. Cveulebrivi sacxovrebeli SenobisaTvis vargisia 1P20 dacvis 

xarisxis mqone rozeti; abazanisaTvis _ 1P 44; quCisaTvis  _ 1P65 da zemoT. 
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nebismier SemTxvevaSi, usafrTxoebis wesebis Tanamedrove moTxovnebiT 

saWiroa, SeviZinoT Camiwebis mqone mowyobilobebi. aseT rozetebs Cveu-

lebrivisagan gansxvavebiT gaaCniaT damatebiTi mesame kontaqti – miwa. 

daimaxsovreT! saStefselo rozetebis dayenebis dros mxedvelobaSi 

unda iqnes miRebuli oTaxis dagegmareba da eleqtroxelsawyoebis Sesa-

Zlo raodenoba. umjobesia dayenebuli iqnes rozetebis meti raodenoba, 

maT Soris ormagi, sammagi da oTxmagi, raTa Semdeg ar mogvixdes 

damagrZeleblebisa da samkapebis gamoyeneba. 

saStefselo rozetebis dayenebis yvelaze optimaluri simaRlea 

iatakidan 30 sm, xolo saweri magidisa da mis msgavsi nivTebisaTvis – 1 m 

simaRleze, xolo amomrTvelebis dayenebis simaRle airCeva ori tradi-

ciuli Sexedulebidan erTerTis gamoyenebiT: 1) daaxloebiT Tvalis simaR-

leze (iatakidan  1,6 -1,8 m); 2) daSvebuli xelis mtevnis doneze (iatakidan 

70-90 sm). 

Semdeg airCeven gamanawilebeli kolofis dayenebis adgils.Kkolofi 

SeiZleba dayendes rogorc oTaxSi, aseve derefanSi, gamomdinare iqidan Tu 

sad gaivlis saerTo xazi. rozetebisaTvis gamtarebi ganlagdeba uSualod 

maTi ganlagebis simaRleze, iatakis paralelurad. sanaTebisa da amomrTve-

lebis ganStoebebi Caiwyoba vertikalurad. sxvagvarad, kedelze raime sag-

nis Camokidebis SemTxvevaSi lursmnebisa da diubelebis CaWedebis dros 

SeiZleba moxdes mokled CarTva. ganStoebebis yvela SeerTeba sruldeba 

mxolod amomrTvelebisa da sanaTebis an rozetebis gamanawilebel 

kolofebSi. 

daimaxsovreT! Tu oTaxSi gaTvaliswinebulia kompiuterebis CarTva, 

maSin maTi kvebisaTvis eleqtrofaridan gayvanili unda iqnes damouki-

debeli xazi, Tavisi avtomaturi amomrTveliT. 

rozetebisa da amomrTvelebis montaJis dros didi mniSvneloba aqvs 

gamtarebis SeerTebas, raTa uzrunvelyofil iqnes eleqtruli wredis 

saimedo da xangrZlivi kontaqti. farTod gamoiyeneba kontaqturi momWere-

biT SeerTeba. isini iyofa or jgufad: xraxnianad  da zambarianad. xraxnia-

ni kontaqturi SeerTebis ZiriTadi saxeebi moyvanilia nax.8.35-ze. arsebobs 

xraxniani kontaqturi SeerTebis sami varianti: 

- gamtaris bolos ukeTdeba maryuJi da daeWireba klemaze xraxniTa da 

sayeluriT; 

- gamtaris bolo daeWireba QqanCiTa da Eklemis firfitiT; 

- gamtaris bolo SeSvebulia klemis xvrelSi da gverdidan daeWireba 

xraxniT.A 

pirveli varianti iZleva yvelaze saimedo gamagrebas da aqvs kontaqtis 

kargi farTobi, magram samontaJod ufro rTulia. aseTi SeerTebebi Ziri-
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Tadad, gvxvdeba postsabWouri qveynebis produqciaSi. danarCeni importuli 

warmoebis konstruqciaSi es varianti praqtikulad ar gvxvdeba. 

.      

          a)                       b)           g)                  d) 

nax.8.35.  rozetebsa da amomrTvelebSi gamtarebis samagri klemebis saxeebi: a _ gamtaris 

daWera klemaze xraxniTa da sayeluriT; b _ Qgamtaris daWera qanCiTa da Eklemis 

firfitiT; g _ gamtaris bolos daWera gverdidan xraxniT; d _ Casayenebel kolofSi 

gamoyvanili kabelis boloebi; 1 – gamtaris bolo; 2 _ sayeluri; 3 _ WanWiki; 

4 _ detali xraxnian-kuTxviliani budiT 

 

mesame varianti montaJdeba ufro martivad, magram, amasTanave, naklebad 

saimedoa, radgan moWeram SeiZleba ver uzrunvelyos gamtaris bolos 

saimedo dafiqsireba (daWera). amitom saWiroa gaviTvaliswinoT, rom gam-

taris diametri unda Seadgendes klemaSi arsebuli xvrelis diametris 

aranakleb sam meoTxeds. sxvagvarad xraxni ver daiWers gamtars da gaivlis 

mis gverdiT. aRniSnuli xelsawyoebis montaJi sruldeba manam, sanam maT 

Caayeneben kolofebSi. am mizniT toveben samontaJo kolofebis xvrelSi 

gatarebuli kabelebis sakmaod did sigrZes (nax.8.35.d). 

unificirebuli dasayenebeli nakeTobebis ume-

tesi nawili gaTvlilia SesarWobi tipis xraxnul 

SeerTebaze, romelTa drosac gamtaris ZarRvis 

bolo yovelgvari rgolis gakeTebis gareSe pir-

dapir Seiyvaneba momWerSi. luminescenciur sana-

TebSi gamtarebis SeerTeba naTurisa da starte-

ris masrasTan maRalxarisxovani brinjaosagan damzadebuli zambariani 

momWeriT sruldeba (nax.8.36). 

pirvel rigSi, samontaJo 

danis basri wveriT unda gakeT-

des Wrili kabelis gare garsis 

gaswvriv, Tan Tvalyuri vadev-

noT, raTa davazianoT ZarRvebis 

izolacia (nax.8.37.a). Wrilis si-

grZe airCeva im gamtaris mixed-

viT, romelic CarTuli iqneba 

yvelaze metad daSorebul kle-

 
nax.8.36. zambariani momWeri 
 

      
a)                          b) 

nax.8.37. kabelis garsis gancalkeveba (a) da  
kabelis ZarRvebis gaTavisufleba garsisagan (b) 
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maze. Semdeg gaWrili nawili gadavRunoT, gavaTavisufloT ZarRvebi da 

movaWraT garsi (nax.8.37.b). 

kabelis ZarRvebis gaTavisuflebis Semdeg, klemebis ganlagebidan 

gamomdinare, maT moaWrian saWiro sigrZemde da TiToeul ZarRvs 6_12 mm 

sigrZeze gaasufTaveben izolaciisagan ise, rom izolaciis kide CarTvis 

Semdeg rac SeiZleba axlos aRmoCndes klemasTan. 

yvelaze sapasuxismgeblo operaciaa kabelis ZarRvebis (gansakuTrebiT 

aluminis) gasufTaveba (nax.8.38). xSirad akeTeben ase: saWiro adgilze daniT 

Semosazaven gamtaris izolaciis wriul Wrils (nax.8.38.a) da gamoaZroben 

saizolacio milis bolos. am dros gar-

dauvalia aluminis an spilenZis ZarRvze 

wriuli nakawri, romelsac rogorc wesi 

montaJis dros jer mivyavarT bzaris wa-

rmoqmnamde, xolo Semdeg klemasTan gam-

taris gawyvetamde. amitom daniT kabelis 

ZarRvis izolaciis gasufTavebis dros 

dana ZarRvs unda exebodes kuTxiT (ro-

gorc fanqris gaTlis dros) (nax.8.38.b). 

yvelaze umjobesia visargebloT specialuri sawmendi instrumentiT. 

boloebis gasufTavebis Semdeg maT miaerTeben klemebTan. Tanamedrove 

sakabelo produqciis mwarmoeblebi ZarRvebisaTvis gamoiyeneben ferad izo-

lacias. magaliTad, samZarRviani gamtaris izolacia SeiZleba iyos lurji, 

Savi da yviTel-mwvane. miRebulia, rom fazuri gamtarisaTvis gamoyenebul 

iqnes lurji feris, nulovanisaTvis – Savi da CamiwebisaTvis _ yviTel-mwva-

ne Seferiloba. mniSvnelovania, rom mTel saxlSi, eleqtrofaridan dawye-

buli bolo eleqtroxelsawyoebamde, gamtarebis markireba iyos erTnairi. 

daimaxsovreT! Tu kabelis ZarRvebi erTmaneTisagan feriT ar gan-

sxvavdebian, maSin umjobesia kolofidan kolofamde gamtaris TiToeul 

gamzadebul naWers gaukeTdes „garekva“ da markireba feradi izolentiT, 

an gaukeTdes qlorvinilitis milis naWeri warweriT: f-faza, n-nuli, m- 

miwa. 

kabelis „garekvas“ axdenen Semdegnairad: pirvelad, romelime ZarRvs 

erT boloze, ukeTeben markirebas da aniWeben mas romelime niSans `f~, `n~, 

an `m~ _ nebismieri rigiT. Semdeg romelime am ZarRvs, (magaliTad,D`f~) 

miuerTeben sasinjis momWers an sacecs da meore momWeriT kabelis meore 

boloze eZeben im ZarRvs, romelTanac Sexeba gviCvenebs ZarRvSi denis 

gavlas (am dros gadaixreba isari, ainTeba naTura da sxva). am ZarRvs 

moniSnaven agreTve `f~-Ti. amgvar operacias gaimeoreben kidev erT gam-

tarze, magaliTad, `n~-ze. cxadia, rom darCenili ZarRvi iqneba `m~. 

kabelis ZarRvebis boloebs SeaerTeben saStefselo rozetis klemeb-

Tan da Semdeg frTxilad Caayeneben kolofSi. winaswarve kolofSi Caala-

 
    a)              b) 

nax.8.38. gamtaris ZarRvebis boloebis  
gawmenda: a _ araswori; b _ swori 
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geben gamtarebis maryuJebs da daamagreben. kolofebSi Casamagreblad roze-

tebs gaaCniaT gasaSleli TaTebi, dakbiluli boloebiT; specialuri xrax-

nebis Caxraxvnis dros TaTebi gaiSleba da mieyrdnoba kolofis kedlebs. 

xraxnebis saboloo daWeramde rozeti kolofSi Casmuli unda iqnes 

bolomde, raTa samagri Tamasis ori sabrjeni daawves kolofis napirs. 

Casayenebeli kolofebis Tanamedrove modelebs gaaCniaT xraxnil-ku-

Txviliani budeebi, romliTac rozetis milisi miizideba kolofTan. saS-

tefselo rozeti unda davayenoT imgvarad, rom Canglis budeebi ganla-

gebuli iyos horizontalurad. 

Tu saStefselo rozetebis kvebis xazebi gayvanilia uSualod rozete-

bis dayenebis simaRleze, maSin Casayenebeli kolofebi SeiZleba gamoyene-

buli iqnes sakomutaciod: TiToeul klemasTan erTdroulad magrdeba Sema-

vali da gamavali gamtarebi. 

amomrTvelebis montaJis dros unda gvaxsovdes, rom fazuri gamtari 

mierTebuli unda iqnes moZravi kontaqtis, xolo nulovani – uZravi 

kontaqtis klemaze. Tu amomrTveli or an samklaviSiania, maSin mas yvela 

moZravi kontaqti gamotanili aqvs erT klemaze, romelzec CairTveba 

fazuri, xolo uZrav kontaqtebze _ ori an sami nulovani gamtari. 

daimaxsovreT! amomrTvelebis nulovaniNgamtarebi miiyvaneba sanaTeb-

Tan an WaRebTan, rogorc fazuri. isini CarTulni unda iqnen eleqtruli 

masris centralur kontaqtTan. nulovani gamtari CarTuli unda iqnes im 

kuTxvilis kontaqtTan, romelSic ixraxneba naTuris cokoli. 

Tu aucilebloba moiTxovs, rom erT wertilSi ramdenime rozetis an 

amomrTvelebisa da rozetebis blokis dayenebas, maSin montaJdeba spe-

cialuri Casayenebeli kolofebi gadamyvanebiT, romlebic aerTianeben maT 

erT blokad.  

amomrTvelebisa da rozetebisaTvis arsebobs agreTve CarCo-zesadebebi, 

romlebic aerTianeben or, sam an oTx xelsawyos erT vertikalur an 

horizontalur blokad. 

rogorc zemoT aRvniSneT, daxuruli eleqtrogayvanilobis dros ro-

zetebi da amomrTvelebi yendeba montaJis win kedlebSi Cayenebul kolo-

febSi, romelTa specialur naxvretebSi gatarebulia gamtarebi. nax.8.39-ze 

naCvenebia betonisa da TabaSirmuyaos kedlebSi Camagrebuli kolofebi. 

         
               a)                                         b) 

nax.8.39. betonisa (a) da TabaSirmuyaos (b) kedlebSi Camagrebuli kolofebi 
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daimaxsovreT! rozetebisa da amomrTvelebis montaJis dawyebis win 

unda davrwmundeT, rom gamtarebSi ar aris deni. 

SevamowmoT kabelSi Zabvis ar arseboba Zabvis indikatoriT. Tu indika-

torze TiTis daWeriT igi ar ainTo, maSin kabelSi Zabva ar aris (nax.8.40.a); 

Tu indikatori ainTo, maSin kabelSi Zabvaa (nax.8.40.b). unda Semowmdes samive 

sadeni. kolofebis montaJisas gamtarebis sigrZe Cveulebriv maragiTaa 

datovebuli. amitom movaWriT mas zedmet sigrZesda davtovebT daaxloebiT 

10 sm-s, radgan grZeli gamtaris SemTxvevaSi Zneli iqneba rozetis Cayeneba 

kolofSi (nax.8.40.g). 

              
            a)                        b)                         g) 

nax.8.40. Zabvis  Semowmeba (a,Bb) da gamtaris moWra (g) 

 

daniT an specialuri mowyobilobiT gavasufTavoT gamtarebis boloebi 

izolaciisagan daaxloebiT 8_10 mm sigrZeze (nax.8.41.^a). Cvens blokSi, rome-

lic Sedgeba sami rozetisagan, aris mxolod Semavali da gamomavali gamta-

rebi. amitom saWiroa samive rozetis komutaciisaTvis movamzadoT SemaerTe-

beli gamtarebi sigrZiT 15_18 sm (nax.8.41.b). gavatarebT aRniSnul gamtarebs 

kolofebs Soris arsebul specialur xvrelebSi. TiToeul kolofSi 

gveqneba sami ZarRvisagan Semdgari or-ori gamtari (nax.8.41.g). 

    
             a)                        b)                        g) 

nax.8.41. gamtaris boloebis gasufTaveba (a), SemaerTebeli gamtarebis momzadeba (b) 

da xvrelebSi gatarebuli gamtarebi (g) 

 

amis Semdeg rozetis kontaqtebTan wyvilwyvilad SevaerTebT gamtarebs. 

Camiwebis gamtari (Cveulebriv yviTel-mwvane feris) uerTdeba centralur 

kontaqts (nax.8.42.a). danarCeni gamtarebi wyvilwyvilad uerTdeba darCenil 

kontaqtebs. mTavaria ar avurioT ferebi (nax.8.42.b). vanawilebT gamtarebs 

kolofSi imgvarad, rom advilad Caewyon da ar moxvdnen rozetis gverdiTi, 

zambariani fiqsatorebis qveS (nax.8.42.g). 
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                a)                      b)                    g) 

nax.8.42. Camiwebis gamtaris (a) da danarCeni gamtarebis (b) wyvilwyvilad mierTeba rozetis 

kontaqtebTan; rozetis Casma kolofSi (g) 

mWidrod mivatyupoT rozeti kolofs (nax.8.43.a) da davuWiroT zamba-

riani fiqsatorebis xraxnebi. danarCeni rozetebis dayendebac analogi-

uradaa (nax.8.43.b) SesaZlebeli. rig SemTxvevaSi SeiZleba saWiro gaxdes 

rozetebis kolofebTan mimagreba. amisaTvis ki gaTvaliswinebulia speci-

aluri xvrelebi. bolos yendeba dekoratiuli CarCoebi. Tu rozeti sworad 

aris dayenebuli, maSin CarCo advilad Caidgmeba da mWidrod miekvreba 

kedels. winaaRmdeg SemTxvevaSi zambariani fiqsatorebis regulirebiT unda 

mivaRwioT rozetebis swor ganlagebas. (nax.8.43.g). sami rozetisagan 

Sedgenili bloki mzad aris (nax.8.43.d). 

  
         a)                  b)                   g)                   d) 

nax.8.43.  rozetebis Cayeneba da saboloo montaJi 

 

daimaxsovreT! rozetebis montaJis analogiurad amomrTvelebis 

montaJic iwyeba gamtarebSi Zabvis arsebobis SemowmebiT (nax.8.44.a,b). 

yuradRebiT davSaloT axali amomrTveli da SevamowmoT misi kontaqte-

bisa da samagrebis mdgomareoba. amomrTvelis samontaJo kolofidan 

gamomavali gamtarebi gadavWraT araumetes 10 sm sigrZeze (nax.8.44.g). 

      
         a)                          Bb)                             g) 

nax.8.44. amomrTvelis daSla da gamtaris moWra 
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gamtarebis boloebi gavasufTavoT izolaciisagan 11 mm sigrZeze 

(nax.8.45.a). davadginoT, romeli gamtaria fazisa, nulovani da Camiwebis. 

Tanamedrove kabelebSi nulovani gamtari yovelvis lurji ferisaa, fazisa 

– yavisferi an Savi, xolo Camiwebis _ mwvane-yviTeli feris. moZvelebul 

eleqtrogayvanilobebSi fazuri gamtaris dadgena xdeba indikatoriT, 

winaswar CarTuli Zabvis fonze.Ffazuri gamtars WanWikiT (am SemTxvevaSi 

yavisfers) vuerTebT amomrTvelis Sesabamis momWers (nax.8.45.b). 

daimaxsovreT! amomrTvelze fazuri momWeri aRiniSneba L-iT an gareT 

mimarTuli isriT, xolo nulovani momWeri N-iT an SigniT mimarTuli is-

riT. 

Cadebuli fazuri gamtari davuWiroT saxraxnisiT (nax.8.45.g). 

             
        AAAa)                     b)                       g) 

nax.8.45. fazuri  gamtaris mierTeba amomrTvelTan 

 

imave principiT meore momWers mivuerToT nulovani ( lurji) gamtari 

(nax.8.46.a). Cveulebriv amomrTvels Camiwebis gamtari ar uerTdeba. amitom is 

izolilirebulia calke plastikuri momWeriT an saizolacio lentiT 

(nax.8.46.b). amomrTveli gamtarebTan erTad idgmeba kolofSi (nax.8.46.g). 

      
                 a)                     b)                      g) 

N nax.8.46. nulovani gamtaris  mierTeba amomrTvelTan (a), Camiwebis gamtaris 

izolireba (b)  da amomrTvelis Cayeneba kolofSi (g) 

 

Tanamedrove xelsawyoebs aqvT 2 xraxniani kauWi, romelzedac daWeriT 

isini gaiSlebian da dafiqsirdebian kolofis Siga kedlebze (nax.8.47.a). 

zogierTi modelis xelsawyo SeiZleba kolofSi Camagrdes metalis fir-
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fitaze arsebuli xvrelebis saSualebiT (nax.8.47.b). amomrTveli Camagrebu-

lia (nax.8.47.g). 

    
          Aa)                           b)                           g) 

nax.8.47. amomrTvelis Camagreba kolofSi 

 

mivamagroT amomrTvelis CarCo (nax.8.48.a). mivamagroT amomrTvelis 

CarTva-amorTvis klaviSi (nax.8.48.b) da amomrTveli dayenebulia (nax.8.48.g). 

 
             a)                          b)                       g) 

nax.8.48. amomrTvelis CarCosa da klaviSis dayeneba 

 

sakontrolo kiTxvebi: 

1.  ras axasiaTebs nominaluri deni? 

2.  ra simaRlezea yvelaze optimaluri saStefselo rozetis dayeneba? 

3.  rogor unda gasufTavdes izolaciisagan gamtaris bolo? 

4.  amomrTvelis romel kontaqtze unda iqnes miyvanili fazuri gamtari? 

5.  ra unda gavakeToT pirvel rigSi rozetebis montaJis dawyebis win? 

 

8.15. sanaTebi da maTi montaJis teqnologia 

 

 mowyobilobebs, romelTa daniSnuleba sxvadasxva teritoriebisa da 

obieqtebis xelovnuri ganaTebaa, ganaTebis  eleqtrodanadgarebi ewodebaT.  

ganaTebis eleqtrodanadgarebia: sinaTlis wyaroebi (naTurebi), ganaTe-

bis armaturebi, gamSvebi maregulirebeli mowyobilobebi, dacvisa 

damarTvis aparatiT aRWurvili, samagri da damcavi konstruqciis mqone 

eleqtrogayvanilobebi da gamanawilebeli mowyobilobebi. 

daimaxsovreT! axlo moqmedebis ganaTebis xelsawyoebs ewodebaT 

sanaTebi, xolo Sorisas – proJeqtorebi. 
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garemo pirobebidan gamomdinare, maTi SesaZlo gamoyeneba ganisazRveba 

maTive konstruqciiT, romelic Sedgeba Semdegi jgufebisagan: Ria daucve-

li, mtverisgan nawilobriv daculi, mtverisgan mTlianad daculi, nawi-

lobriv da srulad mtverSeuRwevadi, Sxefisgan daculi, maRali saimedobis 

feTqebadusafrTxo, feTqebadSeuRwevadi. 

sinaTlis ganawilebis mixedviT sanaTebi iyofa Semdeg klasebad: pirda-

piri, upiratesad pirdapiri, gabneuli, upiratesad areklili da areklili 

sinaTlis. 

dayenebis xerxis mixedviT sanaTebi iyofian Semdeg jgufebad: Weris, 

WerSi CaSenebuli, Camosakidi, kedlisa da iatakis (torSeri). 

ganasxvaveben ganaTebis sam sistemas: saerTos, adgilobrivsa da kombi-

nirebuls. saerTo ganaTeba gamoiyeneba konkretuli Senobis mTlianad gasa-

naTeblad; adgilobrivi _ dasamuSavebeli sagnebis an samuSao instrumente-

bis gasanaTeblad; kombinirebuli ganaTeba ki saerTo da adgilobrivi gana-

Tebis erTobliobaa. 

eleqtrodanadgarebis mowyobis wesebis Tanaxmad naTurebis ganaTebisa-

Tvis daSvebulia 220 v Zabva. 380/220 v Zabvis qselSi naTurebi irTveba fa-

zur da nulovan gamtarebs Soris. adgilobrivi ganaTebisaTvis da moma-

tebuli safrTxis mqone SenobebSi Zabva naTurebze ar unda iyos 36 v-ze 

meti, xolo gansakuTrebiT saSiS adgilebSi  _ araumetes 12 v-isa. 

daimaxsovreT! ganaTebis sistemebis garda, ganasxvaveben muSa da ava-

riul ganaTebebs. muSa ganaTebis daniSnulebaa uzrunvelyos adamianTa 

normaluri muSaobis pirobebi, xolo avariulisa – muSa Zabvis gamorTvis 

dros uzrunvelyos samuSaos droebiTi gagrZeleba an adamianTa usa-

frTxo evakuacia. 

nax.8.49-ze warmodgenilia sxvadasxva saxis sanaTebi. 

a – sanaTi `universali~; b _ 

Rrmad gamomsxivebeli emalire-

buli; g _ Rrmad gamomsxivebeli 

sarkiani; d _ farTod gamomsxi-

vebeli; e da v _ mtverSeuRweva-

di; z _ feTqebaddaculi: T _  

feTqebis winaaRmdeg maRali sai-

medobisa. 

nax.8.49-ze mocemuli sanaTe-

bi  gamoSvebulia sxvadasxva sim-

Zlavris naTurebisaTvis. magali-

Tad, `universali~, romelic ga-

moSvebulia 200 da 500 vt sim-

Zlavris naTurebisaTvis. isini ZiriTadad gamoiyenebian normalur samrew-

velo SenobebSi. dabal simaRleebze maT maT gamoiyeneben naxevrad mqrqali 

 

nax.8.49. sxvadasxva tipis sanaTebi 
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damaCrdilebeliT; nestian an aqtiuri garemos mqone SenobebSi _ sanaTebs 

Tbomedegi rezinis SemamWidroebeli rgoliT. 

emalirebuli Rrmad gamomsxivebeli (nax.8.49.b) gamoSvebulia 500 da 100 

vt simZlavris naTurebisaTvis. mas iyeneben maRal simaRleze yvela norma-

lur sawarmoSi. saSualo koncentraciis sinaTlis nakadis mqone Rrmad 

gamomsxiveblebi gamoSvebulia 500, 1000 da 1500 vt simZlavreze. sanaTis 

korpusi damzadebulia aluminisagan, romelsac aqvs sarkesTan miaxloebu-

li amrekli. gamoiyeneba normalur, nestian da qimiurad aqtiur SenobebSi. 

daimaxsovreT! TiToeuli sanaTis ZiriTad nawilebia: korpusi, 

amrekli, sabnevela, damagrebis kvanZi, kontaqturi SeerTeba da naTuris 

dasamagrebeli masra (nax.8.50). 

 
                             a)                   b) 

nax.8.50. УПД – tipis sanaTis saerTo saxe (a) da Semyvani kvanZi (b); 1 _ Camosakidi qanCi; 

2 _ korpusi, 3 _ faifuris masra, 4 _ saketi; 5 _ amrekli; 6 _ Camiwebis kontaqti;  

7 _ momWerebis kalapoti 

 

farTo gavrceleba, hpoves ДРЛ da luminescenciur naTurebianma sana-

Tebma, radganac maT aqvT maRali mqk, 

didi sinaTlis gacema da varvara naTu-

rebTan SedarebiT muSaobis xangrZli-

voba. 

ganTebisa da mdgradi naTebisaTvis 

gazganmmuxtvel naTurebs gaaCniaT speci-

aluri gamSveb-maregulirebeli apara-

tura (droseli), starteri, kondensa-

tori, ganmmuxtveli da gammarTveli. 

ПВЛП – tipis naTurebiani Camosakidi 

luminescenciuri sanaTi (nax.8.51) Sedgeba: 

korpusisagan 1, foladis Tamasasisagan 2, 

romelzec damagrebulia eleqtruli sqema, amreklisagan 3, sabnevelasagan 4 

da samagri kvanZisagan 5. sanaTis dasaSlelad aReben sakets 6 da gaanTavi-

sufleben sabnevelas. sanaTs gaaCnia Cobaliani (`salniki~) Semyvani 7, 

romelic kontaqtur SeerTebasa da naTurebs icavs rogorc mtvris, aseve 

 
nax.8.51.  ПВЛП – tipis naTurebiani  

luminescenciuri sanaTi 
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tenisagan. kakvebis 9 daxmarebiT sanaTs ayeneben Werze an Camokideben 

Stangaze 8. 

РСП-12 tipis sanaTi ДРЛ tipis naTurebiT (nax.8.52) Sedgeba amreklis 1, 

korpusis 2, sakidi kvanZis 3 da sabnevelasagan 4. sanaTis qveda mxare 

daxurulia damcavi miniT 5. kvanZi 3 damagrebulia korpusTan 2 kakvis 6, 

RerZis 7 da momWeris 14 daxmarebiT, romlebic uzrunvelyofen montaJisa 

da eqspluataciis dros korpusis advilad moxsnas. kontaqturi SeerTebebi, 

romlebic ganlagebulia Termosaizolacio safenze 15, saSualebas iZleva 

SevaerToT 4 mm2-mde kveTis aluminisa da spilenZis gamtarebi. Mmasris 

mtkiced damagreba gamoricxavs naTuris Secvlis dros mis datrialebas. 

sanaTis qselTan SesaerTeblad saWiroa korpusisagan 2 moixsnas amrek-

li 1, risTvisac momWeri 14 saxeluri unda movabrunoT saaTis isris 

moZraobis sawinaaRmdego mimarTulebiT da movxsnaT RerZidan 7. gavataroT 

gamtari SemamWidroebeli 8, sayelurs 13, milisis 9 da safenis 10 gavliT. 

gamtaris gatarebis Semdeg am detalebs awyoben ukuTanmimdevrobiT. sanaTs 

ayeneben milze, mouWeren qanCiTa 11 da xraxniT 12. 

 

  a)                   b)                       g) 

 nax.8.52. РСП-12  tipis sanaTi ДРЛ tipis naTurebiT: a _ saerTo saxe; b _ Semyvani 

kvanZi; g _ ДРЛ tipis naTuris CarTvis sqema 

 

nax.8.52.g-ze naCvenebia ДРЛ tipis naTuris qselSi  CarTvis sqema. naTura 

4  qselSi irTveba droselis 5, gamSvi maregulirebeli mowyobilobis 3 

gavliT. Tavis mxriv gamSvi maregulirebeli mowyobiloba Sedgeba: 

rezistoris 2, gammarTveli mowyobilobis 7, ganmmuxtveli 6 da dabrko-

lebis damwevi kondensatorisagan 1. 

daimaxsovreT! yvela SenobaSi sanaTebi undaganlagdes fanjris para-

lelurad. sanaTebi rigSi da simaRleze undagaswordes imgvarad, rom 

cdomileba ar iyos TvalSi sacemi. ganaTebis marTva unda ganxorcieldes 

amommrTvelebis saSualebiT. TiToeuli amomrTveli gankuTvnili unda 

iyos sanaTebis calkeuli rigebis CarTva – amorTvisaTvis. 
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nax.8.53-ze naCvenebia armstrongis tipisa da wertilovani sanaTebis 

ganlageba Senobis Werze. 

            
a)                                   b) 

nax.8.53. armstrongis tipis (a) da wertilovani (b) sanaTebis ganlageba Senobis Werze 

 

daimaxsovreT! montaJis dawyebis win sanaTebi eqvemdebareba Semowme-

bas. gansazRvruli da markirebuli unda iqnes fazuri da nulovani 

gamtarebi, axdenensanaTebis damuxtvas anu gamtarebis SeerTebas, kreben 

luminescenciuri sanaTebis blokebs. 

sanaTebis montaJis operaciebi Sedgeba: samagri da konstruqciis de-

talebis dayenebis, sanaTebis Camokidebisa da damagrebis, eleqtro da 

Camiwebis qselebTan mierTebisagan. varvarebisa da ДРЛ tipis naTurebis 

sanaTebis konstruqciebi formiT erTnairia, magram am ukanasknelT gaaCniaT 

ufro rTuli konstruqcia, didi masa da gamSveb-maregulirebeli apara-

tura. sanaTebis korpusebi aRWurvilia gamtaris Semyvani mowyobilobis 

blokiT da sxvadasxva sakidebiT. Tanamedrove sanaTebs gaaCniaT Stefse-

luri SeerTebebi an momWerebi eleqtroqselTan stacionarulad misaer-

Teblad. mierTebisaTvis Werisa da  kedlis naTuris masrebi yendeba xis 

rozetebze da magrdeba SurupebiT. 

sanaTebi, maTi sabnevelebi da damcavi badeebi mtkiced unda iqnen 

damagrebulni. kakvebi da sxva samarjvebi 100 kg-mde masis Camosakidi sana-

TebisaTvis 10 wT-is ganmavlobaSi gamocdili unda iqnes xuTmagi masiT, 

xolo 100 kg zeviT ormag masas plus 80 kg. sanaTebis dubelebiT damag-

rebis SemTxvevaSi, romlebic CaWedilia samontaJo pistoletiT, Camokidebis 

TiToeuli wertili gamocdili unda iqnes sanaTis sammag masas plus 80 kg. 

Tu sanaTis masa ar aRemateba 10 kg-s maSin mas Camokideben kakvze rgolebis 

an samagri Canglebis blokis daxmarebiT. Camokidebis bloki aRWurvili 

unda iqnes izolirebuli rgoliT. Tu sanaTi Yyendeba xraxnian sarWze, 

maSin mas amagreben fuZeze. xraxnisa da rgolis mqone sanaTebs ayeneben 

kedlebze, svetebsa da fermebze kronSteiebis daxmarebiT, romlebic Tavis 

mxriv damagrebulni arian diubelebiT an SeduRebulia metalis an rkina 

betonis fermebTan. sanaTebis samontaJo  profilebze dayenebisas, maT 

amagreben ori xraxniT.  

nax.8.54-ze naCvenebia sanaTebis dayenebis konstruqciuli elementebi. 
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a)               b)           g)                d) 

nax.8.54. sanaTebis dayenebis konstruqciuli elementebi: a _ kakvi; b _ sarWi;  

g _ sakidi; d _ sanaTis Camokideba 

 

gvarlze damagrebis dros sanaTebi yendeba gvarlis sakidebze, kakvze 

garsakriT, romelic miduRebulia metalis firfitasTan ganmaStoebel ko-

lofTan erTad. firfitis moRunuli mxareebi SemoWerilia gvarlis 

garSemo.  

sanaTebTan SeerTebulia 0,5_1,5 mm2 kveTis spilenZis gamtarebi. gamta-

rebi gatarebulia Stangebis, kronSteinebis, sakidebisa da dgarebis gavliT; 

maT SigniT gamtarebis SeerTeba akrZalulia. varvarebisa da ДРЛ tipis na-

Turebis eleqtroqselSi CarTulia Semavali blokis, orpolusa Stefselis 

an momWerebis kalapotebiT. 

daimaxsovreT! sanaTebis metalis korpusebi Camiwebulia eleqtroga-

yvanilobis nulovani gamtaridan gamoyvanili calke ganStoebiT, romlis 

boloebi mierTebulia sanaTis korpusebis Camamiwebel xraxnebTan. 

CaSenebuli sanaTebis dayenebis dros saWiro xdeba zRudarebis gamoye-

nebiT sanaTebis erTmaneTTan SeerTeba. varvarebis naTurebis gamoyenebis 

SemTxvevaSi, imasTan dakavSirebiT, rom naTura cxeldeba da siTbos nawils 

masris gavliT gadascems kvebis gamtarebs, bunebrivia, rom droTa ganmav-

lobaSi gamtaris izolacia kargavs Tavis pirvelsawyis Tvisebebs (xmeba da 

iwveba). amitom masris SemaerTebeli gamtarebi unda iyos Tbomedegi 

izolaciisa. 

luminescenciur naTurebian sanaTebs aqvT mniSvnelovani sigrZe da 

SedarebiT mcire simZlavre, amitom maT ayeneben uwyvetad an mcired wyvetad 

manaTobel xazebad. calmagi luminescenciuri sanaTebi kedlebsa da ko-

lonebze yendeba kronSteinebis daxmarebiT. rogorc calmagi, aseve sana-

Tebis jgufis dasayeneblad gamoiyeneba milis, kuTxovanebisa da profi-

lebis  sakidebi, Stangebi, tipiuri moRunuli perforirebuli profilebi, 

romlebic aadvileben montaJs, radgan am SemTxvevaSi mcirdeba dammagri 

sakidebis ricxvi da uzrunvelyofilia manaTobeli xazebis siswore da 

dauSlelad sanaTis dauSlelad moxsna da dayeneba. luninescenciuri sana-

Tebis ufro dayenebis srulyofil xerxs warmoadgens maTi Camokideba magi-
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stralur gamanaTebel xokerebze, sadac muSa da avariuli ganaTebis gam-

tarebi Cawyobilia xokeris sxvadasxva nakveTurSi. sanaTebi Camoikideba 

specialur samagrebze, romelic miewodeba xokeris kompleqtTan erTad da 

damagrebulia mis qveda nawilSi. samagri SesaZlebelia gadaadgildes xoke-

ris gaswvriv, rac saSualebas mogvcems sanaTis nebismier adgilze Camo-

kidebisa. sanaTiT daufaravi xokeris xvreli ifareba saxuraviT. mkvebav 

magistralidan gamtarebis ganStoebas (sanaTebTan) akeTeben xokeris SigniT, 

magistralis gauWrelad, mciregabaritiani momWerebiT. gamtarebis Seyvana 

xdeba kidura torsidan saxSobis gavliT an xokeris qvemodan. xokeris 

calkeuli seqcia (TiToeuli 2 m sigrZis), kakvebisa da xraxnebis daxmare-

biT, SeiZleba SeerTdes ganusazRvreli sigrZis uwyvet xazebad. xokeris 

kompleqts Tan mohyveba tipiuri detalebi maTi dayenebisaTvis (Camosakidi 

gvarlebi, kakvebi, kronSteinebi), romelTa daxmarebiTac isini magrdebian 

da Camoikidebian gadaxurvebze, koWebze, svetebze, kedlebsa da fermebze. 

xokerebSi sanaTebis samgrebs gadabmuli rgolebis saxiT aqvT jaWvebi an 

sakidebi, romlebic saSualebas iZlevian CamouSvaT sanaTebi momsaxureobi-

sas, naTurebis Sesacvlelad an remontis dros. Camiweba xorcieldeba 

Camamiwebeli gamtaris xokeris SigniT miduRebul momWerTan mierTebiT.  

ukanasknel xanebSi gamoSvebuli luminescenciuri sanaTebis  konstruq-

cia iZleva Werze an kedelze DdiubelebiT an SurupebiT pirdapiri damag-

rebis saSualebas.  

Sekiduli Weris luminescenciuri naTurebis montaJi xorcieldeba 

martivad. Sekiduli Weris karkasis kvadratuli ujredebi gamoiyeneba sana-

Tebis Casayeneblad, radgan filasa da sanaTs erTnairi zomebi gaaCniaT. 

filas kidebsa da karkass Soris  unda iyos RreCo aranakleb 5_7 mm. im 

SemTxvevaSi, Tu RreCo didia, maSin fila SeiZleba Camovardes da safrTxe 

Seuqmnas adamianis janmrTelobas. Tu RreCo 5 mm-ze naklebia, maSin igi 

aZnelebs filis demontaJis samuSaoebs, romlebic saWiro xdeba sanaTebis 

Secvlis SemTxvevaSi. 

daimaxsovreT! luminescenciuri naTurebis CarTvisaTvis gamoiyeneba 

specialuri gamSveb-maregulirebeli aparaturis ori saxe: eleqtronuli 

(eleqtronuli balastiT) da eleqtromagnituri (starteriTa da drose-

liT). 

 
nax.8.55. erTi luminescenciuri naTuris CarTvis sqema: C _ sakompensacio kondensatori; 

LL _ droseli; EL _ luminescenciuri naTura; SF – starteri 
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yvelaze ufro gavrcelebuli luminescenciuri naTurebis CarTvis 

starteruli sqemebi.  

nax.6.55-ze  mocemulia erTi luminescenciuri naTuris CarTvis sqema. 

ufro gavrcelebulia sanaTebi ori luminescenciuri naTuriT. 

nax.8.56.a-ze mocemulia ori naTuris CarTvis sqema, roca maTi simZlavre 20 

(18) vt-ia, xolo nax.8.56.b-ze, roca simZlavre 40 (36) vt-ia. 

 
a)                                  b) 

nax.8.56. ornaTuriani luminescenciuri naTurebis CarTvis sqema 

 

nax.8.56.a sqemis gamoyenebis dros unda gvaxsovdes, rom LL droselis 

simZlavre orjer meti unda iyos TiToeuli naTuris simZlavreze. 

nax.8.57-ze naCvenebia luminescenciuri naTuris eleqtronuli balastiT 

CarTvis sqema. 

 

nax.8.57. luminescenciuri naTuris eleqtronuli balastiT CarTvis struqturuli sqema 

 

sqema MmuSaobs Semdegnairad: A wertils S1 da S2 gasaRebebis daxma-

rebiT morigeobiT miewodeba 310 v sididis Zabva an es wertili gadairTveba 

saerTo gamtarze, ris Sedegadac am wertilSi aRiZvreba Zabvis maRal-

sixSiruli impulsebi (30_100 khc), romlebic aanTeben naTuras da ar 

aZleven cimcimis saSualebas. impulsebis simeCxris regulirebiT SeiZleba 

sikaSkaSis cvlileba. imisaTvis, rom ainTos naTura, saWiroa eleqtrodebis 

gaxureba. radganac eleqtronuli balastis sqemaSi ar aris starteri, 

saWiroa pirvelad gaxuroT eleqtrodebi, xolo Semdeg gamovrToT gaSvebis 

sqema. am mizniT varvarebis Zafebis wredSi CarTulia Termorezistori 

dadebiTi temperaturuli koeficientiT – pozistori. civ mdgomareobaSi 

pozistoris winaRoba mcirea da deni acxelebs naTuris eleqtrodebs. 

eleqtrodebTan erTad cxeldeba pozistoric. gansazRvrul temperaturaze 
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misi winaRoba swrafad izrdeba, wredi gawydeba da induqciurobaSi dagro-

vili energia anTebs naTuras. pozistori daSuntebulia cxeli naTuris 

mcire winaRobiT. pozistoris gamoyeneba naTuras anTebs mdored da 

amcirebs eleqtrodebis cveTas, rac axangrZlivebs naTurebis muSaobis 

vadas 20000 saaTamde. 

 

sakontrolo kiTxvebi: 

1.  ras ewodeba sanaTi da proJeqtori? 

2.  romel klasebad iyofa sanaTebi sinaTlis ganawilebis mixedviT? 

3.  risgan Sedgeba sanaTis montaJis operaciebi? 

4.  rogor ayeneben luminescenciur naTurebian sanaTebs? 

5.  rogor xdeba luminescenciuri naTurebis gaSveba? 

8.16. WaRebisa da plafonebis montaJi 

eleqtruli naTurebi dReisaTvis yvelaze ufro gavrcelebuli da 

moxerxebuli sinaTlis wyaroa rogorc yofa-cxovrebaSi, aseve warmoebaSi. 

amitom isini yvelaze xSirad gamoiyenebian, rogorc eleqtruli sanaTebis 

elementebi. eleqtruli sanaTebis konstruqcia mravalgvaria, magram maT 

Soris yvelaze popularulia: WaRebi, plafonebi da brebi. maTSi naTurebi 

CarTulia saSinao eleqtroqselis gamtarebTan WaRis Siga eleqtrogayva-

nilobisa da specialuri sakomutacio mowyobilobis – masris daxmarebiT. 

masrebi naTurebs afiqsireben xraxnebis saSualebiT. sayofacxovrebo 

sanaTebSi gamoyenebulia E14, E27, G5, G13, G9Gda sxva tipis cokolis mqone 

masrebi (nax.8.58.).  

magaliTad, E14 tipis masra aris wvrili cokoliT, xolo E27 msxvili 

cokoliT. rac mxedvelobaSi unda miviRoT naTurebis SeZenisas dros. garda 

amisa, masris masalisa da sanaTis konstruqciis mixedviT gansazRvrulia 

eleqtronaTurebis maqsimaluri dasaSvebi simZlavre, rac naCvenebia sanaTis 

teqnikur aRwerilobaSi. 

daimaxsovreT! WaRs SeiZleba hqondes erTi an ramdenime eleqtro-

naTura. ukanasknel dros rogorc wesi, gamoiyofa naTurebis ori jgufi, 

rac saSualebas iZleva orklaviSiani amomrTvelis daxmarebiT CavrToT 

isini cal-calke an erTdroulad. 

amisaTvis WaRis Siga eleqtrogayvaniloba sruldeba iseTi sqemiT, rom-

lis drosac yoveli masris nulovani kontaqti SeerTebulia erT saerTo 

gamtarTan da klemebis kalapotis daxmarebiT CarTulia saxlis eleqtro-

qselis nulovan gamtarTan. masrebis fazuri kontaqtebi SeerTebulia WaRis 

Siga  eleqtrogayvanilobis or danarCen gamtarTan da klemebis kalapotis 

daxmarebiT SeerTebulia amomrTvelidan momaval or gamtarTan, romlebic 
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Tavis mxriv dakavSirebulni arian saxlis eleqtroqselis fazasTan. 

nax.8.59.a-ze naCvenebia WaRis  eleqtrogayvanilobasTan mierTebis sqema.  

 
nax.8.58. masris cokolebis tipebi 

 

naTurebis jgufebad ganawileba saSualebas iZleva survilis mixedviT 

vareguliroT WaRis naTebis sikaSkaSe. specialuri eleqtronuli mowyobi-

lobis _ dimeris saSualebiT SesaZlebelia WaRis naTebis mdore regu-

lireba. magram amasTanave unda gaviTvaliswinoT, rom dimeris saSualebiT 

SeiZleba vareguliroT mxolod gansazRvruli raodenobis naTurebi. maTi 

raodenoba ganisazRvreba jamuri simZlavriT. 

                
                   a)                                b) 

nax.8.59. WaRis eleqtrogayvanilobasTan mierTebisa  (a) da dimeris  

qselSi CarTvis (b) sqemebi 

 

magaliTad, Tu dimeri gaTvlilia 600 vt simZlavreze, maSin masze SeiZ-

leba CairTos mxolod eqvsi cali 100 vt simZlavris naTura. dimeris 

qselSi CarTvis sqema naCvenebia nax.8.59.b-ze. 

   

         a)                            b)                           g) 

  nax.8.60. damontaJebuli WaRi (a), Camosakidi kakvi (b) da klemis kalapoti (g) 
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WaRis damontaJebisaTvis (nax.8.60.a) saWiroa kibe-pwkala, saxraxnis-indi-

katori, gazkbila, mkvnetara da samontaJo bloki momWerebiT. Tu oTaxSi 

sakmarisi ganaTeba ar aris, maSin unda visargebloT fanriT. WaRs Camo-

kideben winaswar momzadebul kakvze (nax.8.60.b), romelic ukve Semowmebulia 

simtkiceze. Semdeg kakvs daaxveven izolaciis or fenas. Tu konstruqcia 

iTvaliswinebs Camiwebas, maSin igi unda Sesruldes. qarxana-damamzadeblis 

mier WaRis milSi gatarebuli gamtarebi gamoyvanili unda iqnes klemis 

kalapotze (nax.8.60.g). misi saSualebiT WaRi uerTdeba eleqtrogayvanilobas.  

WaRis montaJi moicavs oTx etaps: 

pirvel etapi. unda momzaddes gamtarebi. amisaTvis mricxvelis faridan 

unda gamoirTos avtomaturi amomrTveli. Zabvis ararseboba mowmdeba sax-

raxnis-indikatoriT, romelic winaswar unda iyos Semowmebuli. Werze Camo-

kidebulia sami gamtaris bolo _ erTi nuli da ori faza. fazis gamtarebi 

midian amomrTvelze, xolo nulis _ pirdapir samontaJo kolofze. samive 

gamtaris boloze 3_5 mm sigrZeze unda moexsnas izolacia da gadavSaloT 

sxvadasxva mxares, raTa ar moxdes mokled SerTva.  

meore etapi. vrTavT amomrTvels da indikatoriT morigeobiT vexebiT 

gamtaris TiToeul bolos. Tu indikatori ainTo, maSin es aris `faza~, Tu 

ar ainTo `nuli~. DdavimaxsovroT an davniSnoT `nuli~. 

daimaxsovreT! eleqtrodanadgarebis mowyobilobis axali wesebis Ta-

naxmad, gamtarebs mTel sigrZeze unda hqondeT feradi markireba: lurji-

nuli; yviTel-mwvane – damcavi Camiweba; Savi, yavisferi, TeTri da sxva – 

faza. 

mesame etapi. WaRidan gamodis sami gamtari. unda vipovoT maT Soris 

`nuli~. amisaTvis rozetSi morigeobiT vrTavT or nebismier gamtars, ar ve-

xebiT mesames. unda ainTos naTurebis erTi naxevari, vimaxsovrebT gamta-

rebs. Semdeg erT gamtars vtovebT rozetSi da meoris adgilze vrTavT 

mesames. unda ainTos naTurebis meore naxevari. Tu es ar moxda, maSin 

vcvliT gamtars. manipulaciis Sedegad unda miviRoT iseTi mdgomareoba, 

rom erTi gamtari yovelTvis iyos rozetSi, xolo ori danarCeni _ qselSi 

morigeobiT CarTvisas, anTebdes naTurebis `Tavis~ rigs. is gamtari, 

romelic manipulaciis dros mudmivad aris CarTuli rozetSi aris  

`nulovani~.  

meoTxe etapi. WaRi frTxilad unda CamovkidoT kakvze. Werze mdebare 

`nulovani~ gamtari unda mivuerToT WaRis `nulovan~ gamtars. aseve unda 

SevuerToT erTmaneTs `fazuri~ gamtarebi.   

plafonis montaJi. Weris simaRle yovelTvis ar gvaZlevs saSualebas 

gamoviyenoT WaRi mokle CamokidebiTac ki. am SemTxvevaSi optimaluri vari-

antia gumbaTis formis plafoni-sanaTi, romelic Tavisi fuZiT mikrulia 

Werze. vizualurad igi ar amZimebs sivrces da qmnis Tavisuflebis 
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SegrZnebas. naTurebis Suqi gaibneva naxevrad gamWirvale miniT, ris Sedega-

dac gadmoiRvreba  rbili naTeba. 

plafons gaaCnia amrekli disko, romliTac igi damagrebulia Werze. 

plafonis Werze damagrebis xerxi damokidebulia Weris masalaze. Tu Weri 

xisaa, maSin sakmarisia 3-4 Surupi. SurupebiT plafonis Werze damagreba 

naCvenebia nax.8.61.a-ze. 

             
                  a)                                        b) 

nax.8.61. plafonis damagreba Werze SurupebiT (a) da ankeri-`pepela~ (b) 

 

betonis Weris arsebobisas saWiroa diubelebi, xolo TabaSirmuyaos 

SemTxvevaSi gamoiyeneba ankeri _ `pepela~ (nax.8.61.b). maT SeuZliaT 15 kg-mde 

tvirTis daWera. 

ankeri _ `pepela~-s saSualebiT TabaSir muyaos Werze furclovani 

masalebis damagrebis xerxi SemdegSia (nax.8.62): a _ gavxvritoT xvreli 

diametriT 10 mm; b _ gavSaloT samagri da CavsvaT xvrelSi bolomde; g _ 

erT furcelze moTavsebuli danadgaris damagreba _ Surupis Caxraxnisas 

`pepela~ SeikumSeba da fiqsirdeba. d _ or furcelze moTavsebuli 

danadgaris damagreba _ Surupis Caxraxnisas `pepela~ SeikumSeba da 

fiqsirdeba. e _ `pepela~-s gamoyeneba SeiZleba betonisa da aguris fuZeebSi 

Casamagrebladac. 

   
a)                         b)                         g) 

  

                           d)                       e) 

nax.8.62. furclovani sagnebis damagreba ankeri-`pepela~-s saSualebiT 

 

amrekl diskoze SeiZleba ganlagdes 1_6 masra. ra Tqma unda, rac metia 

naTurebi plafonSi, miT  ufro metad iwevs temperatura mis SigniT. amitom 

am saxis sanaTebze naCvenebia simZlavris SezRudva (magaliTad, 5 naTura, 

TiToeulis simZlavriT 60 vt). sinaTlis wyaros arCeva damokidebulia 
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Weris masalaze. etonis an TabaSirmuyaos SemTxvevaSi SeiZleba gamoyenebul 

iqnes nebismieri naTura. 

daimaxsovreT! xis gadaxurvis an polivinilqloridis Sekiduli We-

ris SemTxvevaSi, romelTac „eSiniaT“ maRali temperaturisa, upiratesoba 

eniWeba energodamzog wyaroebs, romlebic praqtikulad ar gamoyofen 

siTbos. 

Werze Sesrulebuli eleqtrogayvanilobis SeerTeba plafonis klemis 

kalapotTan xdeba WaRis analogiurad. 

 

sakontrolo kiTxvebi: 

1.  ra roli akisriaT masrebs? 

2.  romeli tipis masraa wvrili cikoliT? 

3.  ras gvaZlevs naTurebis jgufebad ganawileba? 

4.  riT miiRweva naTebis mdore regulireba? 

5.  ramden da romel etapebs moicavs WaRis montaJi? 

6.  rodis aris optimaluri plafonis gamoyeneba? 

 

Sefasebis indikatorebi: 

 

Senobebisa da nagebobebis elmomarageba: 

- nagebobis gare eleqtromomaragebis sqemis wakiTxva; 

- sacxovrebeli Senobebis Siga elmomaragebis sqemebis wakiTxva. 

avtomaturi gamomrTvelebi da dnobadi mcvelebi: 

- avtomaturi gamomrTvelebis daSla-awyoba; 

- dnobadi mcvelis dayeneba da CanarTvis Secvla. 

gamtarebisa da kabelebis SerCeva datvirTvis mixedviT: 

- seriuli warmoebis gamtarebisa da kabelebis SerCeva; 

- gamtarebisa da kabelebis dayeneba. 

Rrmulebisa da Rarebis gakeTeba betonisa da aguris zedapirze: 

- Rrmulebisa da Rarebis xeliT saWreli samarjvebis gamoyeneba; 

- vibraciuli drelebisa da bolgarkebis gamoyeneba Rrmulebisa 

da Rarebis gasayvanad.  

sakabelo Rarebisa da perforirebuli profilebis montaJi: 

- sakabelo Rarebis mowyoba; 

- kabelebis dasawyobi perforirebuli profilebis dayeneba; 

- dguSiani samontaJo pistoletis damuxtva da gamoyeneba. 

gamtarebis, kabelebisa gayvana simis gaswvriv: 

- simis momzadeba da damagreba; 

- gamtarebisa da kabelebis dayeneba simis gaswvriv. 

liTonisa da plastmasis milebis montaJi Ria gayvanilobisaTvis: 
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- liTonis milebis mosamzadebeli samarjvebisa da 

instrumentebis gamoyeneba; 

- liTonis milebis dayeneba gare gayvanilobaSi.  

liTonisa da plastmasis milebis montaJi daxuruli  gayvanilobisa-

Tvis: 

- plastmasis milebis mosamzadebeli samarjvebisa da 

instrumentebis gamoyeneba; 

- liTonis milebis dayeneba daxurul gayvanilobaSi; 

- plastmasis milebis dayeneba daxurul gayvanilobaSi. 

sanaTebi da maTi montaJi. 

- sanaTebis daSla-awyoba; 

- sanaTebis Camokideba; 

- luminescenciur naTurebiani sanaTis sqemis awyoba; 

- WaRebis damontaJeba. 
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Tavi IX. usafrTxoebisa da signalizaciis  sistemebis montaJi 

 

am TavSi Tqven gaecnobiT Tanamedrove usafrTxoebisa da signaliza-

ciis sistemebsa da maTi montaJis sakiTxebs. kerZod, videodomofonebis, 

zarebis, videomeTvalyuris, dacvisa da saxanZro signalizaciis  sistemebsa 

da maT montaJs;  uaxles GSM dacvis sistemebs.  

 

9.1. videodomofonebis montaJi 

 

videodomofonebi warmoadgenen usafrTxoebis eleqtronul sistemas, 

romelTa saSualebiTac SesaZlebelia sacxovrebel binebSi SeRwevis kon-

troli, aseve teritoriis gansazRvruli ubnis videodaTvaliereba 

dacvis mocemul sistemaSi Sedis: Siga saabonento bloki da gare mo-

wyobilobebi: videokamera da gamoZaxebis paneli. individualuri saabonento 

bloki Seicavs erT korpusSi moTavsebul: brtyelkineskopian monitors, 

romelic minimaluri damaxinjebiT aRiqvams gamosaxulebas; audio mili, 

romlis daxmarebiTac xdeba momsvlelebTan urTierToba, saketis gaRebis 

Rilaki, romelic uzrunvelyofs Sesavali karis distanciur gaRebas 

momsvlelTa SenobaSi SeSvebis mizniT. 

gare gamoZaxebis paneli Seicavs: miniaturul videokameras Cveulebrivi 

infrawiTeli naTebiT. naTeba gamoiyeneba RamiT an cudi ganaTebis piro-

bebSi videokameris mier kontrolirebadi zonis gasanaTeblad; gamoZaxebis 

Rilaki, romelzec momsvleli TiTis daWerisas Seatyobinebs abonents misi 

vizitis Sesaxeb. am dros domofoni gamoscems xmovan signals, romelic 

afrTxilebs stumris mosvlis Sesaxeb, rTavs monitoris ekrans da 

videokameraze Cans stumris gamosaxuleba. abonentsa da momsvlels Soris 

xmovani kavSiris uzrunvelyofis mizniT salaparako mowyobiloba da gamo-

Zaxebis paneli aRWurvilia mikrofoniTa da dinamikiT. 

nax.9.1-ze mocemulia videodomofonis SeRwevis kontrolis mowyobilo-

basTan CarTvis eleqtruli sqema. 

 
nax.9.1. videodomofonis SeRwevis kontrolis mowyobilobasTan CarTvis eleqtruli sqema 

daimaxsovreT! mowyobilobis dayeneba da montaJi xdeba eleqtro-

samontaJo samuSaoebis Sesrulebis Semdeg. 
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montaJis arsi mdgomareobs mTeli mowyobilobis elementebs Soris 

eleqtruli kavSiris uzrunvelsayofad saWiro kabelebisa da gamtarebis 

gayvanaSi. videodomofonidan gamoZaxebis mowyobilobamde gagvyavs oTxZar-

Rviani kabeli, ori gamtariT. videodomofonidan Setyobinebis mowyobilo-

bas miewodeba eleqtrokveba mudmivi 12 v ZabviT. mesame gamtariT xorciel-

deba audio kavSiri, SetyobinebiTa da eleqtromeqanikuri saketiT marTva; 

meoTxe gamtariT videokameridan gamosaxuleba miewodeba videodomofons. 

nulovani gamtari asrulebs saerTo gamtaris rols. 

roca domofonsa da gamoZaxebis mowyobilobas Soris daSoreba didia, 

maSin gamosaxulebis xarisxis gasaumjobeseblad gamoiyeneba satelevizio 

kabeli, romlis centralur ZarRvSi gaivlis vodeosignali, xolo kabelis 

ekrani gamoiyeneba, rogorc saerTo  (minusi) gamtari da orZarRviani kabeli 

gamoyenebuli plus da audio gamtarebad. 

domofonis Rilakze saketis gasaRebad TiTis daWerisas gamoZaxebis mo-

wyobilobaSi xdeba eleqtrokvebisa da saketis kvebis blokis komutacia. 

saketis eleqtromagnitze miewodeba (an moexsneba) 12 v mudmivi Zabva da 

saketi gaiReba, riTac uzrunvelyofilia momsvlelTa Sesvla SenobaSi. 

daimaxsovreT! mowyobilobis eleqtromontaJis dros domofonsa da 

Setyobinebis  mowyobilobas Soris didi daSorebisas an mciredeniani 

wredebis miwaSi Cawyobisas saWiroa maTi gayvana plastmasis milebSi. 

 

sakontrolo kiTxvebi: 

1.  ra elementebi Sedis videodomofonis sistemaSi? 

2. ra elementebs Seicavs gare gamoZaxebis paneli? 

3.  rodis swarmoebs am mowyobilobis dayeneba da montaJi? 

4. ra sididis Zabva miewodeba saketis eleqtromagnitze? 

 

9.2. zaris  signalizaciis dayeneba 

 

binaSi zaris signalizacia yendeba ara 220 v Zabvaze, aramed dabal (5, 

8, 12 v) Zabvaze. aRniSnuli Zabvebi iqmneba specialuri, e.w. zaris transfor-

matorebis saSualebiT (nax.9.2.a). masze yovelTvis AaRniSnulia saWiro 

Zabvis maCvenebeli. 

zaris transformatori montaJdeba eleqtrofarSi DIN – lartyaze an 

zogierT SemTxvevaSi kedelSi _ baTqaSis qveS, gayvanilobis dros – 

kedelze. transformatoris Sesavali CarTulia 220 v Zabvaze. SemaerTebel 

gamtarebad gamoiyeneba zaris gamtarebi, romlebic SeiZleba gayvanil iqnen  

baTqaSze an mis  qveS. 

daimaxsovreT! zaris gamtarebi gayvanili unda iqnes Zalovani 

xazebidan calke minimaluri, 1 sm-is daSorebiT mainc. dauSvebelia 

zarisa da Zalovani xazebis gadajvaredineba. 
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zaris dasamontaJeblad pirvel rigSi saWiro adgilze davamagroT 

zari, Rilaki da transformatori. transformatoridan mimavali gamtari 

gavwyvitoT da gawyvetil boloebs Soris CavrToT Rilaki (nax.9.2.b). 

Rilakze TiTis daWerisas denis konturi CairTveba da zari iZleva 

signals. TiTis aRebisas konturi wydeba da zaric gaiTiSeba. 

                   
  a)                                 b) 

  nax.9.2.  zaris transformatori A(a) da zaris montaJis sqema (b) 

  

sakontrolo kiTxvebi: 

1.  ris saSualebiT iqmneba dabali Zabvebi? 

2. sad montaJdeba zaris transformatori? 

3.  ra daSorebiT unda iqnen gayvanili zaris xazebi Zalovani 

xazebidan? 

 

9.3. videomeTvalyuris sistemebi da maTi montaJi 

 

videomeTvalyuris sistemebi dReisaTvis usafrTxoebis aucilebel 

pirobad iTvleba. isini Tavidan gvacileben obieqtze arasasurvel SeRwevas, 

amaRleben usafrTxoebis dones, aseve uzrunvelyofen materialuri fase-

ulobebisa da konfidencialuri informaciis dacvas. mTeli dasacavi obieq-

tis, misi Siga saTavsoebis, gareSe sivrcisa da perimetris distanciuri 

vizualuri kontrolis SesaZlebloba saSualebas gvaZlevs SevqmnaT usafr-

Txoebis maRalefeqturi sistema dacvis mcire StatiT. 

daimaxsovreT! am sistemebs gaaCniaT unari ara mxolod asaxon ope-

ratiuli mdgomareoba, aramed Seinaxon isini Semdgomi damuSavebisaTvis. 

satelevizio meTvalyureobis ZiriTad komponents warmoadgens: satele-

vizio kamerebi (dReisaTvis videomeTvalyureobisaTvis gamoiyeneba rogorc 

Sav-TeTri, aseve feradi kamerebi), obieqtivebi, monitorebi, kvadratorebi, 

multipleqsorebi (amuSaveben videokameridan miRebul signalebs), specvide-

omagnitofonebi, cifruli videoregistratrebi diskoze CaweriT. damatebiT 

gamoiyeneba sxvadasxva saxis kronSteinebi, sabruni mowyobilobebi, garsac-
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mebi, maZliereblebi, modulatorebi da sxva. mowyobilobis konkretuli 

Sedgeniloba damokidebulia kamerebis raodenobaze, muSaobis pirobebze 

(Senobis SigniT Tu gareT), telekamerisa da monitoris (sameTvalyureo 

saguSagos) daSorebaze da sxva. 

nax.9.3-ze warmodgenilia videomeTvalyuris Tanamedrove sistemebis Se-

madgeneli elementebi.  

Cven ganvixilavT videomeTvalyureobis sistemis sam ZiriTad amocanas: 

dasacavi obieqtebis meTvalyureoba cifruli videomeTvalyureobis siste-

mebis daxmarebiT; videomowyobilobebis damagreba; videomeTvalyuris sis-

temis usafrTxo dacva. 

 

        a)         b)               g)                  d)             e) 

 

                  v)                    z)                T) 

                      

               i)                     k)                  l) 

nax.9.3. videomeTvalyuris sitemis elementebi: a _ QquCis satelevizio kamera; b _ sabruni 

kamera; g _ videokamera; d _ obieqtivi; e _ kvadratori da multiopleqsori;  

v _ videoregistratori; z _ kvebis bloki; T _ videosignalis gadamcemi;  

i _ mimRebebi da gadamcemebi; k _ monitori; l _ Slagbaumi 

 

videomeTvalyureobis sistemis montaJis organizaciis sawyisi nabijia 

aqsesuarebis SerCeva. aseve saWiroa gaverkveT ra monakveTi unda moicvas 

videomeTvalyuris kameram da rogor davayenoT igi moxerxebulad. 

PdaimaxsovreT! videokameris damagrebis dros upirvelesad mxedvelo-

baSi unda miviRoT SemkveTis survili da SeuTavsoT igi damproeqteblis 

codnas. 

SeirCes mTeli sistemis dayenebis ZiriTadi mizani. gansazRvruli 

miznidan gamomdinare airCeva videokontrolis mowyobilobebi. videokameris 

ganlagebis ZiriTadi wesebia: videomeTvalyure unda aTvalierebdes im 

teritorias, romelzedac yvelaze metad fiqsirdeba adamianTa moZraoba. 
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mocemuli wesidan vaskvniT, rom rac ufro metad moxvdeba Tvalyuris are-

alSi kibis malebi, miT ukeTesia. statistikis mixedviT videomeTvalyuris 

daTvalierebis umTavresi  teritoriaa Sesasvlelia. 

videokameris ganlagebis mTavari sazrunavia, Tu sad ufro efeqturia 

videokameris ganlageba da rogori saimedobiT Aaris damagrebuli igi. kame-

ris damagreba damokidebulia videomeTvalyuris teqnikur amocanaze. maga-

liTad, Tu Cven davayeneT videokamera karis Tavze, maSin mxedvelobis areSi 

moxvdeba mxolod Tavi, xolo sxeulis danarCeni nawilebi ar gamoCndeba. 

daimaxsovreT! mowyobilobis ganlagebisas unda davicvaT mocemuli 

wesebi: 1. minidan da sxva amrekli obieqtebidan areklili sxivebi auare-

seben videomeTvalyuris muSaobas; 2. videokameris obieqtivze moxvedrili 

wvimis wveTebi amaxinjeben gamosaxulebas; 3. videomeTvalyuris kameras 

obieqtebis daTvalierebaSi xels ar unda uSlides sxvadasxva obieqtebi; 

4. gare sinaTlis wyaros pirdapir sxivebs aseve SeuZliaT daarRvion 

videodaTvaliereba. 

mniSvnelovania usafrTxoebis sistemis xarisxiani kvebis wyaroTi uz-

runvelyofa. Nnaklebad efeqturia videokameris dayeneba Zalian bnel ad-

gilebSi. sameTvalyureo teritoriaze unda iyos ganaTebis gansazRvruli 

xarisxi an SeiZleba gamoviyenoT videokamera CamontaJebuli infrawiTeli 

naTebiT, romelic saSualebas iZleva gaunaTebeli teritoriis gadaRebisa. 

kameris dayenebis zemoT moyvanili wesebis garda, yuradReba unda mi-

vaqcioT videomeTvalyuris mowyobilobis usafrTxoebas, radganac dacvisa 

da videomeTvalyuris sistemebi xSirad xdebian vandalebis Tavdasxmis obi-

eqti. amgvari SemTxvevebis Tavidan asacileblad sakmarisia davicvaT Sem-

degi wesebi: 1. videomowyobiloba daculi unda iqnes kronSteinebis daxma-

rebiT; 2. dayendes signalizacia an gangaSis sxva sistema romlebic Segva-

tyobinebs aparatis moxsnis mcdelobas an masTan miaxloebas; 3. videokamera 

unda iyos SeniRbuli, raTa borotmoqmedebma ver SeamCnion igi. winaaRmdeg 

SemTxvevaSi, kamera daucvelia. dReisaTvis samomxmareblo bazari gajerebu-

lia videokamerebis nairsaxovani modeliT, romelTac gaaCniaT nemsis 

yunwis zomis obieqtivi, rac Zalian amartivebs maT SeniRbvas. 

daimaxsovreT! videokameris damagrebis win saWiroa perforatoriT 

gaviyvanoT xvreli kedelSi ara quCis, aramed Siga mxridan. winaaRmdeg 

SemTxvevaSi, perforatoris moqmedebiT SeiZleba Camotydes aguris an 

betonis masa. 

Tu es moxdeba im adgilze, sadac magrdeba kamera, maSin defeqti Seu-

Cneveli, iqneba radgan igi kameriT daifareba. xvrelis gakeTebis Semdeg 

masSi gatardeba foladis mavTuli, romelzec magrdeba videokameris 

gamtarebi. gamovwevT foladis mavTuls da SemovitanT videokameris 

gamtarebs SigniT. 
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amis Semdeg unda moewyos e.w. trasa xvrelidan samontaJo kolofamde. 

amisaTvis viyenebT sakabelo arxebs, romelTac winaswar gadazomaven da 

daWrian saWiro sigrZeze. sakabelo arxebs ukana mxridan ukeTeben xvrelebs 

gamtarebis Sesayvanad. mas Semdeg, rac gamtarebi aRmoCndeba  arxebSi, unda 

daviwyoT maTi montaJi. isini magrdebian fuZeze diubelebisa da TviT-

Camxraxnebis daxmarebiT. samontaJo kolofebi magrdeba miwidan 50 sm simaR-

leze, vinaidan videokameris gamtarebi moklea saWiro xdeba maTi dagrZe-

leba samontaJo kolofSi SesaerTeblad. gamtarebis dagrZelebisas aucile-

belia maTi mirCilva. TiToeuli dagrZelebuli gamtari mirCilvis adgilze 

unda iyos zedmiwevniT izolirebuli. samuSaos dasrulebis Semdeg sakabe-

lo arxis saxuravi ixureba, xolo misi zeda nawili da kolofSi gamta-

rebis gamoyvanis adgili ixureba hermetulad.  

 

nax.9.4. videomeTvalyuris elementebis SeerTebis sqema 

 

gamtarebis SeerTeba did siZneleebTan ar aris dakavSirebuli, radgan 

SesaerTebelia mxolod sami gamtari (`miwa~, `kveba~ da `video~). video-

sistemis instruqciaSi naCvenebia, romel gamtars romeli feri Seesabameba. 

gamtarebis erTmaneTs Soris SeerTebisa da izolirebis Semdeg `saSinao~ 

gamtarebis boloebze yendeba gansarTebi. Semdgom amisa viwyebT daviwyoT 

daxuruli videokameris montaJs. kamerisaTvis gakeTebul niSaSi CavasxaT 

mcireodeni cementis xsnari, ris Semdegac xvrelSi idgmeba kamera. am dros 

binaSi momuSave memontaJe rTavs sistemas, ris Semdegac igi Tvalyurs 

adevnebs gamosaxulebas monitorze da koreqtirebas ukeTebs kolegis 

moqmedebas. kameris damyenebeli memontaJe uzrunvelyofs mis saWiro mdgo-

mareobas binidan miRebuli miTiTebebis safuZvelze. amasTanave mas mxed-
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velobidan ar unda gamorCes is faqti, rom `Tvali~ aguris an betonis 

mxridan ganTavsdes erT sibrtyeze. Tu kamera yendeba sacxovreblidan 

moSorebiT, maSin saWiroa gamoviyenoT racia an mobiluri telefoni. mas 

Semdeg rac kamera moTavsdeba saWiro mdgomareobaSi, unda SevicadoT sanam 

betonis xsnari ar daiWers kameris ukana nawils. obieqtivze xsnaris 

moxvedris Tavidan acilebis mizniT saWiroa `Tvali~ dafaruli iqnes 

rbili qsoviliT an bambiT. daxuruli kamera namdvilad daxuruli iqneba 

maSin, roca xsnari SeiRebeba aguris an betonis ferze. 

videomeTvalyuris elementebis erTmaneTTan SeerTebis sqema mocemulia 

Tanxmxleb instruqciaSi. erTerTi aseTi SeerTebis sqema mocemulia nax.9.4-

ze. 

 

sakontrolo kiTxvebi: 

1.  ris unari gaaCniaT Tanamedrove videomeTvalyuris sistemebs? 

2. CamoTvaleT videomeTvalyuris Tanamedrove sistemebis Semadgeneli 

elementebi.  

3.  ra wesebi unda davicvaT videokameris dayenebisas? 

4. romeli mxridan unda gaixvritos kedeli videokameris dayenebisas? 

 

9.4. signalizaciis sistemebi 

 

signalizaciis sistemebis daniSnulebaa qonebis dacva, rogorc borot-

ganmzraxvelebis xelyofisagan (dacvis signalizacia), aseve gaufrTxilebe-

li moqmedebisagan, romelTac SeiZleba migviyvanon xanZramde (saxanZro 

signalizacia). 

daimaxsovreT! signalizaciis Tanamedrove sistemebi moicaven dacvisa 

da saxanZro usafrTxoebis modulebs, riTac xorcieldeba dacviTi da 

saxanZro signalizaciis funqciebi. 

signalizaciis sistemebis SemadgenlobaSi Sedian: mimReb-sakontrolo 

xelsawyoebi da sxvadasxvagvari gadamwodebi. Setyobinebis meTodis xerxis 

mixedviT signalizaciis sistemebi SeiZleba mivakuTvnoT lokalurs, Tu 

gangaSis signali gamodis sirenaze; pultze gamotaniT, Tu gangaSis 

signali gamoiyvaneba dacvis struqturis an saxanZro nawilis pultze; GSM 

arxis kavSiriT (GSM signalizacia), Tu gangaSis signali gaigzavneba mflo-

belis mobilur telefonze. CarTuli gadamwodebisa da realizebuli funq-

ciebis mixedviT ganasxvaveben signalizaciis sistemis Semdeg saxeebs: dam-

cavi, saxanZro da damcav-saxanZro signalizaciebs. 

damcavi signalizaciis funciaa saxlebis, ofisebis, calkeuli Senobe-

bis, seifebis dacva gatexvisa da SeRwevisagan. damcavi signalizacia unda 

Seicavdes gadamwodebis krebuls. dasacavi obieqtis moTxovnidan gamomdi-

nare, gadamwodebi SeiZlebas iyos: moZraobis, gaRebisa da gatexvis. 
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damcavi sistema afrTxilebs SenobaSi gaufrTxilebeli, TviTneburi 

SeRwevis Sesaxeb. damcavi sistema Sedgeba dacvis panelisagan (centrali-

sagan) – xelsawyosagan, romelic agrovebs da aanalizebs damcavi gadamwo-

debidan mosul informacias. igi asrulebs masSi winaswar daprogramebul 

funqciebs, romlebic sruldeba gadamwodebis amuSavebis dros. mowyobilo-

bis SemadgenlobaSi aseve Sedis marTvis pulti, romelic asaxavs signali-

zaciis mdgomareobas, emsaxureba mis programirebas da axorcielebs dacvi-

dan obieqtis dayenebasa da moxsnas. mowyobilobis minimalur nakrebSi Se-

dis: uwyveti kvebis wyaro, sakabelo qseli da dacvis gadamwodebi. 

gadamwodebis nairsaxeoba ganisazRvreba imiT, Tu ra faqtorze reagi-

reben isini. maTgan yvelaze metad gavrcelebulia moculobiTi infra-

wiTeli, magnitokontaqturi (gerkonebi), akustikuri, vibraciuli, ultraxmo-

vani, sxivuri, tevaduri da aseve gadamwodebi gamomJRavnebis mimarTuli 

diagramiT. 

moculobiTi anu infrawiTeli gadamwodi (nax.9.5.a) afiqsirebs sxeulis 

moZraobas. arseboben iseTi gadamwodebic, romlebis asxvaveben adamianisa 

da cxovelis moZraobas. 

magnitokontaqturi gadamwodebi (gerkonebi) ZiriTadad gamoiyeneba dac-

vis pirvel mijnaze (nax.9.5.b). isini yendebian karebsa Tu fanjrebze da 

afiqsireben maT gaRebas an daketvas. 

akustikuri gadamwodebi (nax.9.5.g) reagireben maRal bgeraze, maT Soris, 

minis gatexvazec. Tanamedrove gadamwodebSi dayenebulia mikroprocesori, 

romelic analizs ukeTebs xmis diagramas da erTmaneTSi ar urevs minis 

bgeras sxva mkveTr bgerebTan. 

vibraciuli gadamwodebi (nax.9.5.d) icaven kedlebs gatexvisagan, seifebs 

_ gaxsnisagan, fanjrebs – Camtvrevisagan. rogorc dasaxelebidan Cans isini 

reagireben vibraciaze. es gadamwodebi sakmaod rTulia da uSvebs mraval 

Secdomas, radgan isini upiratesad mgrZnobiareni arian didi meqanizmebis 

muSaobisa da matareblebis moZraobis mimarT, Tumca zogjer maT 

alternativa ar gaaCniaT. 

 ultraxmovani gadamwodebi (nax.9.5.e) muSaoben lokatoris principiT. 

isini gamouSveben da iReben ultraxmovan rxevebs. TuUmaTi mxedvelobis 

areSi moxvdeba moZravi sagani, maSin talRis sigrZe umniSvnelod Seicv-

leba. es sakmarisia gadamwodis amuSavebisaTvis. cxel samqroebsa da grZel 

derefnebSi es gadamwodebi Seucvlelia. 

sxivuri gadamwodebi (nax.9.5.v) emsaxureba mniSvnelovani sivrcis gada-

farvas da Sedgeba gadamcemisa da mimRebisagan. Tvalis mier SeumCneveli 

sxivis gadakveTisas xdeba gadamwodis amuSaveba. es sakmaod Zviri da faqizi 

gadamwodebi ZiriTadad gamoiyeneba perimetris dacvisaTvis. isini yendebian 

meserebis an zRudeebis gaswvriv da muSaoben nebismier amindSi. 

tevaduri gadamwodebi (nax.9.5.z) gamoiyeneba gansakuTrebiT mniSvnelo-

vani sagnebis, seifebisa da xelovnebis nimuSebis dacvisaTvis. maTi moqmede-
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bis principi dafuZnebulia dasacavi obieqtis axlos gansazRvruli teva-

dobis velis Seqmnaze. nebismieri sagnis am velSi moxvedris dros tevadoba 

icvleba da damcavi signalizacia amuSavdeba. 

      
        a)                b)                g)           d)              e) 

    
                  v)                 z)                T) 

nax.9.5. gadamwodebis sxvadasxva saxe 

 

gadamwodebi gamomJRavnebis mimarTuli diagramiT (nax.9.5.T) igive infra-

wiTeli gadamwodia, romelsac gaaCnia specifikuri linza. arsebobs aseTi 

gadamwodis sami tipi: Stori (vertikaluri an horizontaluri sibrtye), 

farda (naxevarsfero) da derefani (viwro sxivi). am gadamwodebis saxelebi-

dan Cans, sad da risTvis gamoiyeneba isini. 

 
 nax.9.6. Tanamedrove  damcavi signalizaciis struqturuli sqema 



257 
 

nax.9.6-ze naCvenebia Tanamedrove damcavi signalizaciis struqturuli 

sqema. 

 

sakontrolo kiTxvebi: 

1.  ra aris signalizaciis sistemis daniSnuleba? 

2. risgan Sedgeba damcavi sistema? 

3.  CamoTvaleT gadamwodebis saxeebi? 

4. raze reagireben akustikuri gadamwodebi? 

5. raze reagireben vibraciuli gadamwodebi? 

6. romeli gadamwodi afiqsirebs adamianis moZraobas? 

 

9.5. saxanZro signalizacia 

 

dacvis signalizaciisagan gansxvavebiT saxanZro signalizaciis daniS-

nulebaa xanZris sawyisi etapis gamovlena da gangaSis signalis gadacema 

dacvis pultze. 

daimaxsovreT! saxanZro signalizacia warmoadgens teqnikuri saSua-

lebebis rTul kompleqss, romelic dasacav zonaSi xanZris keris dro-

ulad aRmoCenas emsaxureba. 

saxanZro signalizacia montaJdeba sawarmoebSi, ofisebSi, sacxovrebel 

da damxmare saTavsoebSi da sxva. 

saxanZro dacvis sistema Sedgeba Semdegi ZiriTadi komponentebisagan: 1. 

sakontrolo paneli. es aris xelsawyo, romelic analizs ukeTebs saxanZro 

gadamwodebisa da Sleifebis mdgomareobas, aseve gascems brZanebas saxanZro 

avtomatikis moqmedebaSi mosayvanad. igi saxanZro signalizaciis tvinia; 2. 

indikaciis bloki anu avtomatizirebuli samuSao adgili (asa) kompiuteris 

bazaze. es mowyobilobebi emsaxurebian movlenebis asaxvasa da saxanZro 

signalizaciis mdgomareobas; 3. uwyveti kvebis wyaro. es bloki emsaxureba 

signalizaciis uwyveti muSaobis uzrunvelyofas gare eleqtrokvebis Se-

wyvetisas. igi saxanZro signalizaciis gulia; 4. sxvadasxva tipis saxanZro 

gadamwodebi (mauwyeblebi). uzrunvelyofen xanZris keris an wvis produq-

tebis (kvamli, mxuTavi airi da sxva) aRmoCenas. isini saxanZro signaliza-

ciis Tvalsa da yurs warmoadgenen. 

ZiriTadi faqtori, romelzec reagirebs saxanZro signalizacia aris 

kvamlis koncentracia haerSi, temperaturis aweva, mxuTavi airis CO arse-

boba da Ria cecxli. TiToeuli maTganisaTvis arsebobs saxanZro gadam-

wodebi. nax.9.7-ze warmodgenilia Tanamedrove saxanZro gadamwodebi. 

Tburi saxanZro gadawodi (nax.9.7.a) reagirebs dasacav SenobaSi tempera-

turis cvlilebaze. is SeiZleba iyos zRurbluri, mocemuli temperatu-

ruli amuSavebiTa da integraluri, romelic reagirebs temperaturis cvli-
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lebaze. isini ZiriTadad gamoiyeneba iseT SenobebSi, sadac SeuZlebelia 

sakvamle gadamwodis gamoyeneba.  

sakvamle gadamwodi (nax.9.7.b) reagirebs rogorc haerSi kvamlis arsebo-

baze. samwuxarod, aseve mtversa da orTqlze. es yvelaze ufro gavrce-

lebuli tipis gadamwodia. igi gamoiyeneba yvelgan garda mosawevi adgilis, 

mtvriani Senobebisa da teniani oTaxebisa. 

alis gadamwodi (nax.9.7.g) reagirebs Ria alze da gamoiyeneba im ad-

gilebSi, sadac SesaZlebelia xanZris gaCena winaswari gaRvivebis gareSe. 

magaliTad, sadurglo saxelosnoebSi, sawvavi masalebis sawyobebsa da sxva 

aseT adgilebSi. 

      
               Aa)                      b)                   g)       

       

                       
                           d)                       e) 

nax.9.7. Tanamedrove saxanZro gadamwodebi 

 

multisensoruli mauwyeblebi (nax.9.7.d), pirvel rigSi, reagireben or 

niSanze: kvamlsa da temperaturis awevaze. magram teqnologiuri procesebis 

ganviTarebam warmoSva axali Taobis mauwyeblebi, romlebic reagireben 

sami-oTxi faqtoris warmomSob mizezebze. dReisaTvis mravali firma uSvebs 

saxanZro dacvis multisensorul gadamwodebs. maT Soris yvelaze 

cnobilia System Sensor, Esser, Bosch Security Systems, Siemens  da sxva. 

saxanZro dacvis sistemis efeqtianobis amaRlebisaTvis warmoeba-dawese-

bulebebi, rogorc wesi, aRWurvilia xelis saxanZro mauwyebeliT. (nax.9.7.e), 

romelic garegnulad wiTelRilakian gamWirvale, daxurul kolofs warmo-

adgens. igi ganlagebulia kedlis adviladmisawvdom adgilze, raTa xanZris 

aRmoCenisas personalma advilad SeZlos Seatyobineba mosalodneli 

safrTxis Sesaxeb. sawarmoebSi xelis mauwyeblebi miekuTvneba saxanZro 

signalizaciis dayenebis saerTo moTxovnebs. 



259 
 

nax.9.8-ze mocemulia Tanamedrove saxanZro signalizaciis struqturu-

li sqema. 

 
nax.9.8. Tanamedrove saxanZro signalizaciis struqturuli sqema 

 

sakontrolo kiTxvebi: 

1.  ra aris saxanZro signalizaciis daniSnuleba? 

2. ra ZiriTadi komponentebisagan Sedgeba saxanZro dacvis sistema? 

3.  CamoTvaleT ZiriTadi faqtorebi, razec reagirebs saxanZro signali-

zacia. 

4. raze axdenen reagirebas axlad Seqmnili multisensoruli mauwyeb-

lebi? 

5. CamoTvaleT  multisensoruli mauwyeblebis mwarmoebeli firmebi. 

 

9.6. saxanZro signalizaciis montaJi 

 

saxanZro signalizaciis montaJisaTvis saWiroa Semdegi teqnikuri sa-

Sualebebi: mauwyeblebi; mimReb-makontrolebeli xelsawyoebi; koncentra-

torebi; sinaTlis da xmovani signalizatorebi; kabelebi da sadenebi. 

satelefono kabelebis meSveobiT mauwyeblebi erTdebian da warmoqm-

nian Sleifs. Sleifi aris Caketili dengamtari konturi, romelic Sedgeba 

mimdevrobiT an paralelurad SeerTebul mauwyeblebisagan. 
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daimaxsovreT! mauwyeblebi, romlebic aRiqvamen maRal temperaturas 

(700_720), rekomendebulia aalebis yvelaze didi albaTobis zonebSi da 

cxeli haeris dagrovebis adgilebSi. 

rogorc wesi, mauwyeblebs ayeneben Werze. Tu Werze aris moxatuloba 

an xelovnebis sxva nimuSi, mauwyeblebis dayeneba dasaSvebia kedlebze, 

Weridan araumetes 40 santimetrze (nax.9.9.a). udidesi farTobi, romelzec 

vrceldeba erTi mauwyeblis moqmedeba, aris 15 m2. nebismier meti farTobis 

saTavsoSi unda iyos aranakleb ori mauwyeblisa. 

                   
a)                                        b) 

nax.9.9. mauwyeblebis dayeneba 

 

or mauwyebels Soris udidesi manZilia 4 metri, kedlebidan maqsima-

luri daSoreba – 2 metri (nax.9.9.b). Tu Weri areebad aris dayofili, 60 sm-

ze met an tol manZilze gamoweuli koWebiT, TiToeul areSi dgeba 

aranakleb ori mauwyeblisa. Tu saTavso dayofilia maRali Taroebis ganyo-

filebebad da Weramde aSorebs 60 sm an ufro naklebi, mauwyeblebi dgeba 

TiToeul ganyofilebaSi. 9 metrze maRali Weris dros mcire zomis 

mauwyeblebis dayeneba ar aris mizanSewonili. 

Semtyobinebelis (siTburi ioladdnobadi) moqmedeba damyarebulia ima-

ze, rom 720-mde temperaturis awevisas ioladdnobadi SenadnobiT SeduRe-

buli sakontaqto zambarebi iglijeba da TiSavs Sleifis kontaqtebs. mau-

wyebeli magrdeba Werze sWvalebiT (SurupebiT), weboTi da kavebiT saxanZro 

Semtyobineblis muSaobis principi damyarebulia imaze, rom normaluri 

temperaturisas herkoni (hermetuli kontaqti) Caketilia, radganac feritis 

rgolebi Tavisi magnituri veliT ganWvolaven herkons. 700 temperaturaze 

feriti kargavs magnitur Tvisebebs da herkonis kontaqtebi ganirTveba. 

mauwyebelebeli irTveba mravaljeradad, radganac gacivebis Semdeg feri-

tis rgolebs kvlav ubrundebaT magnituri Tvisebebi, magram praqtikulad 

xanZris dros mauwyebeli iwveba da meored veRar funqcionirebs. mauwye-

beli Werze magrdeba sWvalebiT (SurupebiT) an weboTi, xolo mauwyebelis 

muSaoba mowmdeba ommetriT mauwyebelis kontaqtebs uerTeben ommetrs, 
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romelzec unda aRiniSnebodes nulTan miaxloebuli Cveneba. Tu mauwyebels 

`miewodeba~ cxeli haeris nakadi, zemoqmedebis ramdenime (2_3) wuTis Semdeg 

gamarTuli mauwyebelis gerkoni unda gaiTiSos, unda amuSavdes xmovani da 

sinaTlis signalizatorebi, cxeli haeris zemoqmedebis Sewyvetis Semdeg 

gerkonis kontaqtebi kvlaviketeba.   

saxanZro signalizaciis saxazo-sakabelo mowyoblobis gayvanisa da 

damagrebis wesebi: 1. saxanZro signalizaciis danadgarebis Sleifebi srul-

deba 60 v Zabvaze damoukidebeli sadenebiTa da kabelebiT; 2. Sleifebi 

damakavSirebliT uerTdeba ganmStoebel kolofebs; 3. Sleifis sadenebis, 

eleqtrokvebisa da ganaTebis kabelebis Ria paraleluri gayvanisas, maT 

Soris manZili unda iyos aranakleb 25 mm-isa. 4. sadenebis trasa yvela 

komunikaciis gaTvaliswinebiT unda iyos umoklesi. 5. Sleifebi gaiyvaneba 

iatakidan aranakleb 2,2 m-is simaRleze da Weridan aranakleb 0,1 m-is 

daSorebiT (nax.7.10.a). Sleifis 2,2 m-ze nakleb simaRleze gayvanisas gaTva-

liswinebul unda iqnas sadenebis dacva meqanikuri dazianebebisgan. 6. 

eleqtrogayvaniloba, romelic gaivlis Senobis gare kedlebze _ 2,5 m-ze 

met simaRleze, unda Sesruldes dafaruli xerxiT an metalis milebSi 

(nax.7.10.b). 7. sadenebisa da kabelebis 900-iani an masTan miaxloebuli kuTxiT 

gayvanisas, moRunvis radiusi unda udrides kabelis  aranakleb 7 diametrs. 

   
    a)                                   b) 

nax.9.10. Sleifebis gayvanis zomebi (a)  da xerxebi (b)  

saxazo-sakabelo mowyobilobis damagreba unda sruldebodes Semdegi 

wesebis dacviT: sadenebi magrdeba foladis lursmnebiT im pirobiT, rom 

lursmnis Tavis diametri ar aRemateba ZarRvebs Soris manZils; sadenebi 

magrdeba Txelfurclovani moTuTiebuli foladis kavebiT an samagrebiT, 

polieTilenis elastiuri samagrebiT; 

 

sakontrolo kiTxvebi: 

1.  CamoTvaleT saxanZro signalizaciis montaJisaTvis saWiro teqnikuri 

saSualebebi; 

2. sad ayeneben mauwyeblebs? 

3.  CamoTvaleT saxanZro signalizaciis saxazo-sakabelo mowyoblobis 

gayvanisa da damagrebis wesebi. 

4. ra udidesi manZilia or mauwyebels Soris? 
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9.7.  GSM sistemiT dacva 

 

GSM sistemis daniSnulebaa sagangaSo signali gadaices SMS-iT an xmis 

saxiT abonentis telefonze an dacvis pultze. 

dReisaTvis arsebobs sakmaod didi raodenoba dacvis sxvadasxva siste-

mebisa saerTo saxelwodebiT GSM dacva. yvela es sistema Zlier gansxvav-

deba erTmaneTisagan Tavisi funqciebiT, SesaZleblobiTa da fasebiT. ganvi-

xiloT mocemuli sistemebis MmuSaobis saerTo principebi.  

daimaxsovreT! GSM dacvis sistemebi iseTi sistemebia, romlebic sa-

Sualebas gvaZleven realuri drois reJimSi distanciurad vakontroloT 

da vmarToT saxli, bina, agaraki, ofisi, garaJi, avtomobili da sxva Cveu-

lebrivi mobiluri telefonis daxmarebiT. 

mobiluri telefoni am SemTxvevaSi TamaSobs `distanciuri marTvis~ 

rols. sxvadasxva mowyobilobebis CarTva-amorTvis, Senobis mosmenis, gatex-

vis mcdelobis dros gangaSis Setyobinebis, obieqtis dacvis moxsna-dayene-

bis, TviT sistemis, gamaTbobeli da sxva mowyobilobebis kontrolis dros. 

GSM dacvis sistema (nax.9.11.) Sedgeba ZiriTadi blokis, SenobaSi damon-

taJebuli dacvis gadamwodebis, fiWuri telefonis an GSM modemis saxiT 

kavSiris modulisa da uwyveti kvebis wyarosagan, romelsac eleqtro-

energiis Sewyvetis SemxvevaSi gaaCnia unari SeinarCunos sistemis uwyveti 

moqmedeba ramdenime kviris ganmavlobaSi. 

 

nax. 9.11. GSM dacvis sistemis struqturuli sqema 
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kavSiris mowyobilobaSi Yyendeba romelime fiWuri operatoris SIM- 

baraTi, riTac sistemas gaaCnia Tavisi individualuri satelefono nomeri, 

romlis meSveobiTac xorcieldeba sistemasTan urTierToba. 

sistemis muSaobis principi: romelime gadamwodis amuSavebis SemTxve-

vaSi (magaliTad binis gatexvis mcdelobisas) sistema dauyonebliv rekavs 

mflobelis telefonze. sistemaSi SeiZleba CavaprogramoT ramdenime tele-

fonis nomeri, magaliTad, ojaxis wevrebis, ndobiT aRWurvili pirebis da 

sistema rekavs nomrebze wriulad manam, sanam romelime maTgani ar gascems 

pasuxs da ar Seatyobinebs momxdaris Sesaxeb (sistemis tipis mixedviT) 

Semdegi saxiT: 

xmovani SetyobinebiT (magaliTad: `gaRebulia fanjara~, `kvamlia~ da 

sxva); gangaSis tonaluri signaliT; SMS SetyobinebiT (magaliTad, `karebi~, 

`gaRebulia Sesasvleli karebi“ da sxva). 

zogierT sistemas SeuZlia gagzavnos gangaSis Setyobineba dacvis dawe-

sebulebis pultze. am dros obieqti ar aris mierTebuli arc qalaqisa da 

arc adgilobriv satelefono xazebze, rac saSualebas iZleva gamoviyenoT 

aRniSnuli sistema yvelgan, sadac ki arsebobs fiWuri kavSirgabmulobis 

romelime operatoris miRebis saSualeba. kavSiris arxi SeiZleba dublire-

buli iqnes satelefono qseliT, rac sistemas xdis ufro saimedos. 

rogorc zemoT aRniSnulidan Cans, GSM dacvis sistema Zalian martivia 

gamoyenebaSi. 

 

sakontrolo kiTxvebi: 

1.  raSi mdgomareobs  GSM dacvis sistemis muSaobis principi? 

2.  ra rols TamaSobs mobiluri telefoni? 

3.  sad SeiZleba gamoviyenoT GSM dacvis sistema? 

 

Sefasebis indikatorebi: 

 

videodomofonebis dayeneba: 

- videodomofonis SeRwevis kontrolis mowyobilobasTan CarTvis 

eleqtruli sqemis gacnoba;. 

- videodomofonis dayeneba da montaJis  sesruleba. 

zaris  signalizaciis dayeneba: 

- zarebisa da zumerebis dayeneba. 

videomeTvalyuris sistemebi da maTi montaJi: 

- saTvalTvalo videokameris dayeneba. 

- moZraobis deteqtorebis montaJi; 

- uwyveti kvebis sistemis damontaJeba; 

signalizaciis sistemebi: 

- gadamwodebis dayeneba. 

saxanZro signalizacia: 
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- xanZarsawinaaRmdego gadamwodebis damagreba, gangaSis qselis 

mowyoba; 

GSM sistemiT dacva: 

- GSM sistemis gacnoba; 

- GSM sistemis montaJis Sesruleba. 
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Tavi X. Semyvan-gamanawilebeli mowyobilobebi (Sgm)  

da maTi montaJi 

 

am TavSi Tqven gaecnobiT energiis miRebisa da ganawilebisaTvis, sam-

faziani sistemis gamtarebis gadatvirTvisa da mokle CarTvisagan dacvi-

saTvis gankuTvnil kompleqtur mowyobilobas, romelsac Semyvan-gamanawi-

lebeli mowyobilobebi (Sgm) ewodebaT; maTi da eleqtrofaris montaJisadmi 

wayenebul moTxovnebs; sasarTule gamanawilebel farebsa da maTi montaJis 

Tanmimdevrobas. 

 

10.1. Semyvan-gamanawilebeli mowyobilobebis montaJisadmi      

wayenebuli moTxovnebi 

 

sacxovrebel, sazogadoebriv da administraciul SenobebSi iyeneben 

Semyvan-gamanawilebel da ganaTebis mowyobilobebs. Semyvan-gamanawilebeli 

mowyobiloba warmoadgens kompleqtur mowyobilobas eleqtruli energiis 

miRebisa da ganawilebisaTvis, samfaziani sistemis gamtarebis gadatvir-

Tvisa da mokle CarTvisagan dacvisaTvis. Semyvan-gamanawilebeli mowyobi-

lobebis montaJisadmi wayenebuli moTxovnebi naCvenebia eleqtrodanad-

garebis mowyobis wesebSi. 

daimaxsovreT! eleqtrodanadgarebis mowyobis wesebi gviCveneben, rom: 

Semyvan-gamanawilebeli mowyobilobebi ar SeiZleba ganlagebul iqnan 

sanitaruli kvanZebisa da saabazano oTaxebis, abanoebis samrecxao da 

orTqlis ganyofilebebis, saSxapeebisa da sxva saTavsoebis qvemoT, sadac 

avariis SemTxvevaSi SesaZlebelia tenianobis momateba an datborva. 

dauSvebelia milsadenebis gayvana, maT Soris gazis, Semyvan-gamanawi-

lebeli mowyobilobebis saTavsoebis Tavze. TviT saTavsos gaTbobis mi-

lebis garda, yvela gamaval mils unda hqondes dacva kondensatisagan. 

saTavsoSi unda iyos bunebrivi ventilacia, eleqtruli ganaTeba, xolo 

temperatura ar unda daeces plus 5 graduss qvemoT. saTavsos karebi unda 

iRebodes gareT, maT unda hqondeT TviTCamketi urdulebi, romlebic unda 

iRebodnen Signidan, gasaRebis gareSe. 

Semyvan-gamanawilebeli mowyobilobebis saTavsos proeqtSi aucileb-

lad gaTvaliswinebuli unda iyos kvebis kabelebis Seyvana qvemodan, cru 

iatakidan.Ggarda amisa, gaTvaliswinebuli unda iyos avariuli ganaTeba. 

eleqtrofarebi aikribeba mxolod damtkicebuli proeqtis mixedviT. dReisa-

Tvis arasacxovrebel da administraciul SenobebSi moiTxoveba gamanawi-

lebel farebTan erTad dayenebuli iqnes calke aRricxvis fari, romelic 

uSualod CairTveba Semaval mkvebav kabelTan. masze yendeba mxolod Sem-

yvani avtomati da mTeli obieqtis moxmarebuli eleqtroenergiis aRmri-

cxavi eleqtromricxveli. Semyvani kabelis faza irTveba Semyvan avto-
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matTan, nulovani gamtari _ mricxvelTan, xolo damcavi gamtari _ faris 

CamiwebasTan. aRricxvis fari yendeba iatakidan 1,5 m simaRleze (mricxvelis 

fanjramde) da aranakleb 0,5 m daSorebiT gamacxelebeli xelsawyoebidan 

da milebidan. Ggamanawilebeli fari uSualod CarTulia aRricxvis farTan. 

gamanawilebel farze yendeba: avtomaturi amomrTvelebi, damcavi gamorTvis 

mowyobiloba, nulovani da damcavi kalapotebi. 

daimaxsovreT! mkvebavi kabeli SeirCeva datvirTvidan gamomdinare 

faqtorebiT: 3 ZarRviani erTfaza momxmareblebisaTvis da 5 ZarRviani 

samfaza momxmareblebisaTvis. 

Semyvan-gamanawilebeli mowyobilobebis saTavsoSi mkvebavi kabeli xaz-

Tan CairTveba avtomaturi amomrTvelis gavliT da ukeTdeba markireba. 

 

sakontrolo kiTxvebi: 

1.  sad iyeneben Semyvan-gamanawilebel mowyobilobebs? 

2. sad ar SeiZleba iyos ganlagebuli Sgm? 

3.  ra aparatebi yendeba aRricxvis farze? 

4. ra manZilze yendeba iatakidan aRricxvis fari? 

 

10.2. eleqtrofaris eleqtromontaJisadmi  wayenebuli moTxovnebi 

 

eleqtrofaris eleqtromontaJisadmi  wayenebuli moTxovnebia: 

- eleqtrosamontaJo samuSaoebi sruldeba iqnes mxolod kvalificiuri 

personalis mier; 

- farSi yvela SeerTebebi warmoebs aranakleb 4 mm2 kveTis mqone, erT-

ZarRviani gamtariT da aucileblad standartuli SeferilobiT; 

- mravalZarRviani gamtarebis boloebi unda iyos mokaluli an buni-

kiani; 

- damcavi gamorTvis mowyobiloba da datvirTvis avtomaturi amomrTve-

li yendeba faris zeda nawilSi, nulovani da dacvis kalapotebi – qvedaSi; 

- datvirTvis avtomaturi amomrTvelebi gawerili unda iyvnen datvir-

Tvis mixedviT; 

-  gamanawilebeli qselis yvela gamavali faza CarTuli unda iyos Se-

sabamis avtomatur amomrTvelTan; magram araumetes ori gamtarisa erTi 

xraxniani momWeris qveS; 

- yviTel-mwvane feris damcavi gamtari gaerTianebulia damcav kalapot-

Tan, romelic aucileblad SeerTebulia qanCiT damcav farTan. 

ganaTebis eleqtromowyobilobebis mimarT arsebobs Semdegi teqnikuri 

moTxovnebi: 

-  misi yvela elementis saimedooba da muSaobis uwyvetoba; 

-  Senobisa da samuSao adgilebis ganaTebis saWiro donis uzrunvel-

yofa; 
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- xelsawyoebis, sanaTebisa da aparatebis moxerxebuli da usafrTxo  

remonti da momsaxureba. 

 eleqtrofaris samontaJo samuSaoebis Sesrulebisas akrZalulia: 

- gamtarebis SeerTeba dagrexviT da  araumetes ori gamtarisa erTi 

xraxniani momWeris qveS; 

- mravalZarRva kabelis gamoyeneba bunikebis gareSe; 

- erT RarSi, arxSi, milsa da xokerSi Zalovani da susti denebis 

qselebis Calageba; 

- feris mixedviT arastandartuli gamtarebis gamoyeneba. Uukidures 

SemTxvevaSi dasaSvebia msgavsi feris gamtarebis gamoyeneba an 

ZarRvebis SeRebva; 

- eleqtrofaris kedlebsa da eleqtrofarSi gamtarebisa da 

kabelebis  gayvana polivinilqloridis an plastmasis milebis 

gareSe. 

Semyvan-gamanawilebeli mowyobiloba kompleqtdeba calmxrivi momsaxu-

rebis panelebisagan da SeiZleba iyo erT an mravalpaneliani. panelebi 

iyofa: Semyvan, gamanawilebel da Semyvan-gamanawilebel saxeebad da kom-

pleqtdeba Semyvani aparaturiT, nominalur denze 250 da 400 amperi, avto-

matebiTa da damcvelebiT. 

Semyvan-gamanawilebeli mowyobilobebi SeiZleba aiwyos Semyvani, gamana-

wilebeli da Semyvan-gamanawilebeli panelebisagan sxvadasxva eleqtruli 

sqemebisaTvis, romlebic mzaddeba foladis erTiani konstruqciebisaTvis 

da erTmaneTTan erTdebian  WanWikebiT.  

Semyvani nawili Sedgeba erTi-ori damcvelebiani Camrazisa an gadam-

rTvelisagan. erTi an ori avtomaturi amomrTvelis an kontaqtorisagan, 

aseve rezervis avtomaturi Seyvanis aparaturisagan. 

daimaxsovreT! gamanawilebel nawilSi ayeneben avtomatebs an damcve-

lebs da eleqtruli energiis aRricxvis xelsawyoebs. 

sacxovrebel da administraciul SenobebSi yvelaze didi gamoyeneba 

hpova ВРУ_1А (nax.10.1.a), ВРУ_3А da ВРУ_8504А (nax.10.1.b) tipis Semyvan-

gamanawilebelma mowyobilobebma. ВРУ_3А tipis mowyobiloba ВРУ_1А tipis 

mowyobilobisagan mcired gansxvavdeba. ВРУ_3А tipis panelebi mzaddeba 

ВРУ_1А tipis panelebis Sesacvlelad. isini gansxvavdebian ukeTesi gam-

TlianebiT, mcire gabaritebiTa da metalotevadobiT.  

Semyvan-gamanawilebeli mowyobilobis pirobiTi aRniSvnebis struqtura. 

Semyvan-gamanawilebel mowyobilobas gaaCnia Tavisi pirobiTi aRniSv-

nebi. magaliTad, ВРУ_1А_23_53_УХЛ4 niSnavs: 

ВРУ – Semyvan – gamanawilebeli mowyobiloba; 1 _ damuSavebis nomeri; 

А – avtomatika; 23 – panelis daniSnuleba: 11_18 – Semyvani; 21_29 _ Semyvan-

gamanawilebeli; 41_50 – gamanawilebeli; 5 _ aparatis arseboba Semyvanze: 0 
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_ ar arsebobs; 1 _ gadamrTveli 250a; 2 _ gadamrTveli 400a; 5 _ amomrTveli 

250 a; 6 –amomrTveli da gadamrTveli 250 a; 7 _ amomrTveli, mcveli da re-

zervis avtomaturi CarTvis aparati 100 a-ze; 8 _ amomrTveli,mcveli da re-

zervis avtomaturi CarTvis aparati 250  a-ze. 3 _ damatebiTi mowyobilobis 

arseboba: 0 – ar arsebobs; 1;2 – ganaTebis avtomaturi marTvis bloki 30 16  

a avtomaturi amomrTvelebiT; 3;4 _ ganaTebis avtomaturi marTvis bloki 

14 16  a avtomaturi amomrTvelebiT; 5;6 – bloki mcvelebiT 8 16  a. 

УХЛ4 – klimaturi Sesruleba. 

                      
                  a)                                          b) 

nax.10.1 ВРУ-1А  (a) da ВРУ_8504А (b) Semyvan-gamanawilebeli  mowyobilobebi 

 

maRalsarTulian sacxovrebel da sazogadoebriv SenobebSi ayeneben 

Semyvan-gamanawilebel mowyobilobas ВРУ_8504 А. igi gakuTvnilia 380/220 v 

Zabvis samfaza denis, 50 hc sixSiris qselebSi eleqtroenergiis miRebis, 

ganawilebisa da aRricxvisaTvis. an aseve unda daicvas qseli mokled Ser-

Tvis, gadatvirTvisa da sxva SecdomiTi CarTvebisagan. am mowyobilobis pa-

nelebi iyofian: Semyvan, gamanawilebel da rezervis avtomaturi CarTvis  

panelebad; 

Semyvani paneli Tavis mxriv Seicavs: a) aRricxvis ganyofilebas, rom-

elSic dayenebulia: denis transformatorebi, samfaza mricxveli, denisa da 

Zabvis sakontrolo xelsawyoebi; b) Semyvanis ganyofilebas, romelSic Se-

dian: denmkveTebi, (gadamrTvelebi) da mcvelebi. dengamtar nawilebTan Sexe-

bis Tavidan acilebis mizniT, Semyvanis ganyofileba daxurulia calke 

metalis kariT. 

gamanawilebel panelebze gaTvaliswinebulia avtomaturi amomrTvele-

bis, eleqtromagnituri gamSvebebisa da damcavi gamorTvis mowyobilobebis 

dayenebis adgilebi. gamanawilebel panelebSi damatebiT dayenebulia denis 

transformatorebi da samfaza mricxveli. mkvebavi kabelebis Seyvana xdeba 

qvemodan, xolo gamavali kabelebi SeiZleba gamovides rogorc qvemodan, 

aseve zemodan _ mosaxsneli saxuravidan. mricxvelebi, denis transforma-

torebi (ganTavsdeba calke nakveTurSi da iketeba calke karebiT). ganaTebis 

avtomaturi da araavtomaturi marTvis aparatura (ganlagdeba aseve calke 

nakveTurSi). komutaciis aparatebi da dacvis xazebi (dayenebulia erT pa-
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nelze, magram ikvebebian sxvadasxva Semyvanebisagan da gancalkevebuli 

arian tixrebiT). 

Semyvan-gamanawilebeli mowyobiloba dazianebis gareSe uZlebs 10 kaA 

mokle CarTvis dens. 

maqsimaluri raodenoba da kveTi ZarRvebisa, romelebic mierTebulia 

erT Semyvan momWerTan: 250 amperze – 4 95 kv.mm., 400 amperze – 4 150 kv.mm. 

nax.10.2-ze mocemulia ВРУ_8504А. Semyvan-gamanawilebeli mowyobilobis 

SeerTebis principuli sqema. 

SeerTebis principuli sqema Sei-

cavs: PA1, PA2, PA _ ampermetrebi; PV –

voltmetri; TA1–TA3 – denis trans-

formatorebi; F1- F3 – mcvelebi; Q51 -  

denmkveTi; QF1- avtomaturi amomrTve-

li; EL – varvara naTura; C1-C3 –kon-

densatorebi; S – voltmetis gadam-

rTveli; P1 – samfaza mricxveli. 

Semyvan-gamanawilebeli mowyobi-

lobebis eleqtromontaJi xorciel-

deba sqemis mixedviT, romelic Sei-

cavs eleqtrosamontaJo samuSaoebis 

gansazRvrul Tanmimdevrobas, rom-

lis darRveva usafrTxoebis teqniki-

dan gamomdinare, dauSvebelia. pir-

vel rigSi, eleqtrosamontaJo samu-

Saoebi iwyeba obieqtis kvebis wyaro-

dan gaTiSviT. Semdeg vaxdenT Semyva-

ni-mkvebavi kabelebis  gamoxsnas, eleqtromowyobilobisa da Sesacvleli Se-

myvan-gamanawilebeli mowyobilobis demontaJs. pirvel rigSi, montaJdeba 

axali Semyvan-gamanawilebeli mowyobiloba Sesabamisi damagrebiT, romelic 

unda Seesabamebodes damtkicebul sqemas. amis Semdeg xdeba kabelebis gayva-

na da mis ZarRvebze boloebis gakeTeba. axal eleqtromowyobilobebTan Se-

sabamisi sqemis mixedviT mihyavT da amagreben mkvebav gamtarebs. centralur 

denmkveTTan an misi ar arsebobis SemTxvevaSi, gamTiS mowyobilobasTan aer-

Teben Semyvan kabelebs. amis Semdeg vaxdenT akrefili eleqtruli sqemis 

wredebis, sqemis elementebis testirebasa (garekva) da markirebas. obieqti 

CairTveba mkvebav fiderTan. 

daimaxsovreT! Semyvan-gamanawilebeli mowyobilobis eleqtrosamonta-

JoOsamuSaoebis damTavrebis Semdeg rekomendirebulia eleqtrogazomvebis 

Catareba moZravi eleqtrolaboratoriis mier, raTa gamovlenili iqnes 

daSvebuli darRvevebi. 

      
nax.10.2. ВРУ_8504А. Semyvan-gamanawilebeli 
mowyobilobis SeerTebis principuli sqema 
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Semowmebis msvlelobisas pirvel rigSi tardeba eleqtrodanadgarebis, 

eleqtromowyobilobebisa da akrefili sqemis vizualuri daTvaliereba. 

izomeba Camiweba. am dros dauSvebelia Camiwebuli danadgarebis wredis ga-

wyveta. mowmdeba kabelebis, gamtarebis da eleqtroxelsawyoebis gragni-

lebis izolaciis xarisxi, asevemimdinareobs izolaciisa da `faza-nuli~ 

maryuJis sruli winaRobis gazomva; mowmdeba wredis parametrebis Sesaba-

misoba dacvis aparatebis (avtomaturi amomrTvelebis) teqnikur maxasiaTeb-

lebTan. mowmdeba dacvis aparatebis denze amuSaveba; xdeba marTuli dife-

rencialuri deniT damcavi gamorTvis mowyobilobis gamocda. 

Catarebuli gamokvlevebisa da gamocdebis safuZvelze eleqtrolabo-

ratoria gascems teqnikur angariSs, romelic Sedgeba eleqtrogamocdebis 

oqmebisa  da defeqtebis uwyisisagan. 

 

sakontrolo kiTxvebi: 

1.   ra kveTis gamtariT swarmoebs farSi SeerTebebi? 

2. sad aris gaerTianebuli yviTel-mwvane feris damcavi gamtari? 

3.   ra xelsawyoebs ayeneben gamanawilebel nawilSi? 

4. ra aris akrZaluli eleqtrofaris samontaJo samuSaoebis 

Sesrulebisas? 

 

10.3. sasarTuleGgamanawilebeli farebi da maTi montaJi 

 

sasarTule gamanawilebeli faris daniSnulebaa 380/220 v Zabvis eleq-

troenergiis miReba, ganawileba da aRricxva, agreTve xazebis dacva 

gadatvirTvisa da mokled SerTvisagan 

ganvixiloTY sasarTule gamanawilebeli faris montaJis erT-erTi va-

rianti romliTac xorcieldeba jgufuri qselebis dacva da eleqtroener-

giis miwodeba eleqtromomxmareblebze qvemoT motanili eleqtruli sqemis 

mixedviT (nax.10.3.). 

sqemidan Cans, rom QF avtomaturi amomrTveliT xorcieldeba mTeli mo-

wyobilobis CarTva da amorTva. farTan 

momavali ВВГ  5Х16 tipis eleqtrokvebis  

kabelis dacva gadatvirTvisa da mokled 

SerTvisagan xorcieldeba Sgm-Si dayene-

buli dacvis aparatiT. faridan gamavali 

jgufuri xazebi (L1, L2,  L3 da N) gaJonvis 

denebidan daculia F diferencialuri 

denis amomrTvelebiT, xolo gadatvirT-

vis denebidan SF avtomaturi amomrTve-

lebiT. Cvens SemTxvevaSi sasarTule fa-

rad gamoyenebulia Sneider Electric firmis 
 

nax.10.3. momxmarebelze eleqtroenergiis 
miwodebis sqema 
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plastmasis boqsi 36 modulze IP 40 dacvis xarisxiT. faris kompleqtSi 

Sedis klemis blokebi, romlebic warmoadgenen klemuri damWerebis kombina-

ciasa da maTze dayenebul lartyas, romelic gamoiyeneba, rogorc muSa 

nulovani N aseve damcavi _ nulovani PE salte. 

faris dasamontaJeblad winaswar, betonis kedelSi, unda amoiWras niSi 

da CavdgaT masSi boqsi, SeviyvanoT mkvebavi da jgufuri kabelebi (nax.10.4.a) 

da davamagroT igi SurupebiT an samontaJo qafiT. qafis gamoyenebis Sem-

TxvevaSi, ar unda dagvaviwydes boqsis korpusis SigniT CavdgaT ganbjenebi, 

raTa qafis gacivebisas ar moxdes misi deformacia. qafis gaciebis Semdeg 

viwyebT faris montaJs.  

montaJis pirvel etapze farSi Semavali kabelebisa da jgufuri qse-

lebis nulovan damcvel gamtarebs (yviTeli feris mwvane zoliT) vasuf-

TavebT izolaciisagan da vaerTebT  PE saltesTan (nax.10.4.b). 

daimaxsovreT! gamtarebis SeerTebisas saWiroa davicvaT metad saWi-

ro piroba: damcavi gamtarebis mierTebis Tanmimdevroba unda emTxveodes 

damcav aparatebTan nulovani da fazuri gamtarebis mierTebis rigiTobas. 

Tu PE saltes marcxena pirvel momWerTan mierTebulia jg.1-is damcavi 

gamtari, maSin am jgufis damcavi aparati DIN lartyaze yendeba pirveli da 

a.S. rigiTobiT (nax.10.4.g), raTa SemdgomSi magaliTad, romelime gamaval 

xazze dazianebis Ziebisas ar mogvixdes sxva momWerebidan gamtaris 

gamorTva. 

         
            a)                      b)                       g)  

nax.6.10.4. gamanawilebeli faris montaJis Tanmimdevroba 

 

daimaxsovreT! arsebobs faris montaJis dros dacvis aparatebis gan-

lagebis ori ZiriTadi xerxi: 1. roca gamavali xazebis diferencialuri 

denisa da avtomaturi amomrTvelebi ganlagebulia erTmaneTis gverdiT; 

2. roca jer TanmimdevrobiT yendeba gamavali xazebis denis diferencia-

luri amomrTvelebi, xolo Semdeg igive TanmimdevrobiT – avtomaturi 

amomrTvelebi. 
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SevasruloT montaJi pirveli variantis mixedviT 1X4 da 1X6 mm2 kveTis 

gamtarebiT. vayenebT Sinagan karkass masSi damagrebuli DIN lartyebiT 

(nax.10.5.a), romlebzec yendeba dacvis aparatura. es konstruqcia moxerxe-

bulia imiT, rom damagrebis xraxnebis daxmarebiT SesaZlebelia lartyis 

aweva dacvis aparaturasTan erTad gansazRvrul doneze.  vayenebT nulovan 

N saltes. 

    
              a)              Bb)               g)               d) 

nax.10.5.  sasarTule gamanawilebeli faris montaJis erTi varianti 

 

kvebis kabelis nulovani muSa gamtars (lurji feris) vaerTebT N sal-

tesTan, vayenebT QF avtomatur amomrTvels da vrTavT mkvebavi kabelis 

fazur gamtarebs am amomrTvelis zeda momWerebTan (nax.10.5.b). vayenebT denis 

diferencialuri dacvis amomrTvels F da ganaTebis gamavali xazebis 

avtomatur amomrTvelebs SF1 – SF6. radganac DIN lartya gaTvlilia 12 

modulze, amitom erT avtomatur amomrTvels vayenebT Semdeg lar-

tyaze.Ffaridan gamomaval fazur gamtarebs SF1 – SF6  (Savi feris) vaerTebT 

Sesabamis amomrTvelTan qveda mxridan eleqtruli sqemis mixedviT 

(nax.10.5.g). amomrTvelebis zeda mxareebs erTmaneTTan vaerTebT zRudarebiT. 

sami fazis SemaerTebeli zRudari fazebis Semdgom advilad amocnobis 

mizniT, sasurvelia iyos sxvadasxva feris (Savi, yavisferi, wiTeli, TeTri, 

nacrisferi). saWiroebis SemTxvevaSi vayenebT damatebiT N saltes, 

romelTanac mivaerTebT am jgufis nulovan muSa gamtarebs. es salte 

lurji feris zRudariT mierTebuli unda iqnes denis diferencialuri 

amomrTvelis nulovan gamosasvlel momWerTan. 

aseTive TanmimdevrobiT vawarmoebT dacvis aparatebis dayenebas, roze-

tebis jgufisa da iatakis gaTbobis kvebis xazebis montaJs. Mmocemul 

etapze damatebiTi salteebis dayeneba ar moiTxoveba, radganac muSa nu-

lovani gamtarebi CarTulia uSualod denis diferencialuri amomrTvelis 

nulovan momWerebTan. montaJi damTavrebulia da mowyobiloba mzadaa 

muSaobisaTvis (nax.10.5.d). 
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10.4. izolaciis winaRobis Ggazomva 

 
 kabelis an gamtaris maizolirebeli garsacmi (izolacia) gamoiyeneba 

dengamtari ZarRvebis (fazuri izolacia) erTmaneTisa da TviT kabelis (gam-

taris) miwisagan (sasartyele izolacia) gancalkevebisaTvis. izolacia Sei-

Zleba iyos plastikuri, rezinis, qaRaldis (zeTisa da kanifolis nareviT 

gaJRenTili), magram nebismier SemTxvevaSi man unda Seasrulos Tavisi 

daniSnuleba – izolireba. dazianebuli izolacia xels uwyobs eleqtruli 

denis gaJonvas eleqtrosistemidan da ver uzrunvelyofs eleqtromom-

xmareblebis usafrTxo muSaobas. 

misi dacviTi Tvisebebis Semowmebis mizniT saWiroa regularulad ga-

keTdes gayvanilobisa da kabelebis izolaciis winaRobis gazomva. winaRoba 

ewodeba maizolirebeli masalis eleqtrul winaRobas. izolaciis 

winaRobis gazomva eleqtrodanadgarebis diagnostikaSi mniSvnelovani 

elementia. amitom izolaciis winaRobis gazomva unda warmoebdes yvela 

eleqtrul xazebsa da qselebSi. eleqtromomarageba Zalian Zlierad aris 

damokidebuli kabelebisa da gamtarebis mdgomareobaze, xolo maTi mdgo-

mareoba _ Tavis mxriv – izolaciis xarisxze. amitom eqspluataciamde 

kabelebis izolacia gadis mravaljerad Semowmebas: qarxana-damamzadebelSi 

da samontaJo samuSaoebis dawyebis win (iqneb dazianda transportirebis 

dros), montaJis Semdeg gazomva xelaxla warmoebs. SemdgomSi dazianebis 

moZebna aseve warmoebs izolaciis winaRobis gazomviT. remontis an kabelis 

Secvlis Semdeg swarmoebs sakontrolo gazomvebi. 

izolaciis gauaresebaze gavlenas axdens amindi, eqspluataciis vada. 

Zalian maRali da Zalian dabali temperatura aCqarebs izolaciis daZve-

lebas, ramac SeiZleba migviyvanos sruliad moulodnel problemebamde. 

izolaciis winaRobis gazomva saSualebas iZleva gazomvis momentisaTvis 

gamovavlinoT misi cveTis xarisxi da maizolirebeli Tvisebebi da Tavidan 

aviciloT ubeduri SemTxvevebi. arasworia davelodoT avariebs, raTa 

SevamowmoT izolaciis xarisxi. izolaciis uwesivrobis mizeziT ubeduri 

SemTxvevebis Tavidan acilebis mizniT izolaciis winaRobis Semowmeba 

tardeba periodulad. aucilebelia misi Semowmeba axali kabelis Cadebisa 

da gayvanis dros, aseve arsebuli xazis remontamde da remontis Semdeg. 

izolaciis winaRobis gazomvebis raodenoba damokidebulia xazSi 

gamtarebis raodenobaze (zogadad, xazze 4-dan 15 gazomvamde). izolaciis 

Semowmebis Sedegebis mixedviT miiReba gadawyvetileba Seicvalos Tu 

SekeTdes dazianebuli izolacia an davtovoT igi rogorc aris, Tu igi 

karg mdgomareobaSia da Seesabameba yvela normas. 

izolaciis winaRobis gasazomad gamoiyeneba specialuri xelsawyo _ 

megaommetri (megeri) (nax.10.6). ommetrisagan gansxvavebiT is gamoiyeneba 

maRali Zabvebis dros (1000_2500 v). izolaciis winaRobis gazomvis Sede-

gebis mixedviT dgeba teqnikuri, romelic SeiZleba gamoyenebul iqnes 
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rogorc dokumenti an safuZveli eleqtrogayvanilobis, kabelebis, yvela 

saxis konturebis izolaciis remontis an SecvlisaTvis. 

            
                     a)                                   b) 

nax.10.6. eleqtromeqanikuri (a) da analogiuri (b) megaommetrebi 

 

gazomvebis win tardeba yvela kabelisa da gayvanilobis, eleqtro-

mowyobilobisa da gamanawilebeli kolofebis vizualuri daTvaliereba. 

gansakuTrebuli yuradReba unda mieqces im adgilebs, sadac izolacias 

aqvs gamdnari boloebi. Ees niSnavs, rom am adgilebSi kabeli an sadeni 

gadaxurda, rac aseve uwesivrobaa da eqvemdebareba gamosworebas. vizua-

luri daTvalierebis Semdeg warmoebs izolaciis winaRobis gazomva. ami-

saTvis saWiroa gasazomi kabelidan da gamtaridan gamoirTos yvela eleq-

tromowyobiloba; TviT kabeli unda gamoirTos eleqtrokvebidan; gamanaTe-

beli xelsawyoebian moxsnili unda iyos yvela naTura; amomrTvelebi Car-

Tuli unda iyos. mxolod am pirobebis Sesrulebis Semdeg unda vawarmooT 

izolaciis winaRobis gazomva. ukanaskneli magram saWiro pirobaa 

xelsawyoebis Semowmeba. megaommetrebi yovelwliurad unda iyos gamoc-

dili, romelTa gareSec maTi gamoyeneba dauSvebelia.  

izolaciis winaRobis gazomva tardeba fazur ( A-B; B-C; C-A),  fazur 

da neitralur (A-N; B-N; C-N), fazur gamtarebsa da miwas  (A-PE; B-PE; C-PE), 

xolo Semdeg neitralur gamtarebsa da miwas (N- PE) Soris. izolaciis 

winaRobis gazomili mniSvneloba ar unda iyos 0,5 mom-ze naklebi. im 

SemTxvevaSi, Tu xelsawyos Cveneba ar Seesabameba eleqtrodanadgarebis 

mowyobis wesebis normebs, maSin es kabeli aucileblad unda gamoicvalos. 

izolaciis winaRobis gazomvis dros unda visargebloT moqnili 

gamtarebiT, romelTac boloze aqvT izolirebuli saxelurebi, kontaqturi 

sacecebis win SemzRudavi rgolebiT. gamtarebis sigrZe, gazomvis piro-

bebidan gamomdinare, unda iyos minimaluri. 

Camiwebis konturis, gayvanilobis, sakontrolo kabelebis izolaciis 

winaRobis gazomva warmoebs sami ZiriTadi maCveneblis daxmarebiT: absor-
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bciisa da izolaciis polarizaciiT, aseve izolaciis winaRobiT mudmivi 

denis mimarT. am xerxebis gamoyeneba saSualebas iZleva ganvsazRvroT 

izolaciis dazianebisa da gaWuWyianebis arseboba, misi danestianeba da 

daZveleba. sakontrolo kabelebis izolaciis winaRobis gazomva tardeba 

ara yvela, aramed yvelaze mniSvnelovan eleqtrulwredebSi. 

damoukideblad SeiZleba SevamCnioT zogierTi saxis dazianebebi. maga-

liTad, eleqtrogayvanilobis izolaciis winaRobis gazomva eleqtrolabo-

ratoriis gareSe SeiZleba awarmoos sawarmos eleqtrikosma. uwesrigobis 

aRmoCenis SemTxvevaSi, igi ar daelodeba daskvnas da myisve daiwyebs 

remonts da ar dauSvebs seriozul avariebasa da muSaobaSi Seferxebebs. 

magram Tu eleqtrogayvanilobis izolaciis winaRobis gazomvis garda 

saWiroa Sesabamisi dokumentebi. maSin aucileblad unda gamoviZaxoT eleq-

trolaboratoria da misi daxmarebiT vawarmooT izolaciis gazomva, 

radganac mxolod misi angariSebi da gamocdebi aris oficialuri 

dokumenti makontrolebeli organoebisaTvis. 

 

sakontrolo kiTxvebi: 

1.   ra daniSnuleba gaaCnia sasarTule gamanawilebel fars? 

2. riT xorcieldeba eleqtrokvebis kabelis dacva gadatvirTvisa da 

mokled SerTvisagan? 

3.  dacvis aparatebis ganlagebis  ramdeni xerxi arsebobs  montaJis 

dros? 

 

Sefasebis indikatorebi: 

 

Semyvan-gamanawilebeli mowyobilobebis  montaJisadmi wayenebuli 

moTxovnebi: 

- eleqtrodanadgarebis mowyobis wesebis gacnoba; 

- dacvis mowyobilobis dayeneba; 

- aRricxvis farebis dayeneba. 

Semyvan-gamanawilebeli mowyobilobebis montaJi:  

- samagri masalebis dasayenebeli adgilebis moniSvna da dayeneba; 

Semyvan-gamanawilebeli mowyobilobebis dayeneba; 

- Semyvan-gamanawilebeli mowyobilobebis dayeneba; 

- avtomaturi gamomrTvelis dayeneba. 

sarTulebisa da binebis ganaTebis farebis montaJi:   

- kedelSi niSis amoWra da boqsis dayeneba;  

- DIN lartyaze dacvis aparaturis dayeneba; 

- rozetebis jgufisa  da iatakis gaTbobis kvebis xazebis montaJi. 
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Tavi XI. Eeleqtruli saketebi, mricxvelebi, proJeqtorebi 

 

am TavSi Tqven gaecnobiT Tanamedrove eleqtromagnitur da eleqtrome-

qanikur saketebs; zogierTi maTganis moqmedebis principebsa da dayenebis 

wesebs; eleqtrul sqemebs; eleqtrorazebs; eleqtroenergiis aRricxvis 

erTfaza da samfaza mricxvelebs, maT samontaJo sqemebsa da montaJis 

wesebs; sxvadasxva saxis proJeqtorebs, maTi dayenebisa da regulirebis 

wesebs. 

 

11.1. eleqtruli saketebi, maTi saxeebi da montaJi 

 

eleqtruli saketebi iyofa or klasad: 1. eleqtromagnituri saketebi; 2. 

eleqtromeqanikuri saketebi da mmarTuli razebi. 

eleqtromagnituri saketi warmoadgens mowyobilobas, romelic iWers 

kars Caketil mdgomareobaSi mZlavri eleqtromagnitis Zalis xarjze, ro-

melzec mudmivad miewodeba Zabva. am Zabvis moxsnis Semdeg magnituri saketi 

ganblokirdeba. 

eleqtromagnituri saketebi Sedgebian ramdenime nawilisagan. saketis 

erTi nawili – magniti SeiZleba davayenoT karis Riobis zemoT, xolo meo-

re nawili – metalis firfita uSualod magrdeba karze. radganac radganac 

aseTi saketi moiTxovs energias, amitom masTan erTad yendeba kvebis bloki. 

imisaTvis, rom Sexvide SenobaSi, saWiroa eleqtronuli gasaRebis Touch 

Memory–is, magnituri an Proxy baraTis gamoyeneba, romelTac gaaCniaT 

specialuri kodi.  

eleqtromagnituri saketebi uzrunvelyofen daWeris did Zalas; boro-

ti ganzraxulebisagan dacvas; maRal cveTamedegobasa da narCeni magne-

tizmis ararsebobas. 

Zalian maRali magnituri maxasiaTeblebis mqone masalebis gamoyeneba 

saSualebas aZlevs eleqtromagnitur sakets daiWiros 900 kg-mde datvirTva 

mowyvetaze 10 vt simZlavriT moxmarebuli eleqtroenergiis dros. 

daimaxsovreT! eleqtromagnitur saketebs eleqtromeqanikurTan Seda-

rebiT gaaCniaT ufro maRali saimedoba. radgan maT ar gaaCniaT moZravi 

detalebi. 

magaliTisaTvis moviyvanT mravalsarTuliani saxlis sadarbazos kars, 

romelic dRe-Ramis ganmavlobaSi muSaobs daaxloebiT 1000-jer. eleqtroma-

gnitur sakets SeuZlia aseT reJimSi stabilurad imuSaos, xolo eleqtro-

meqanikurs – ara.  

dayenebisas saWiroa karis wonisa da saketis damWeri Zalis Sesaba-

misoba. Cveulebriv Siga msubuqi karisaTvis gamoiyeneba saketebi daaxlo-

ebiT, 150 kg damWeri ZaliT, QquCaSi gasasvleli karebisaTvis 250_500, mZime 

metalis karisaTvis – 1000 kg-mde. 
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eleqtromagnitur saketebs SeuZliaT muSaoba maRali tenianobis piro-

bebSi da mdgradia atmosferuli naleqebis zemoqmedebis mimarT. am tipis 

saketebis erTerTi mniSvnelovani Rirsebaa is, rom qselis kvebis gamorTvis 

dros blokirdeba da kari rCeba Caketili. magram misi gaReba SeiZleba 

gasaRebiT. 

nax.11.1-ze warmodgenilia ТКL–500 tipis originaluri dizainis karze ga-

redan dasamagrebeli eleqtromagnituri saketi da misi marTvis firfita, 

romelic yendeba saketis korpusze. misi daWeris Zala Seadgens 480 kg-s. 

moiTxovs mudmiv 12 v Zabvasa da 0,7 a dens.                                                                                                      

   

 

                     a)                                 b)  

nax.11.1. ТКL – 500 tipis eleqtromagnituri saketi (a) da misi marTvis firfita (b) 

 

nax.11.2-ze ki warmodgenilia karSi Casa-

dgmeli ML-1200B (GS–705-30) tipis eleqtro-

magnituri saketi, romlis daWeris Zalaa 

1200 kg. moiTxovs mudmiv 12-28 v Zabvas. 

 

eleqtromagnituri saketebis montaJi. 

nax.11.3.a-ze warmodgenilia karze dasa-

yenebeli eleqtromagnituri saketis eskizi.  

 

 

    
            a)                        b)                         g) 

 nax.11.3. karze dasayenebeli eleqtromagnituri saketia eskizi (a): 1 _ karis gareTa mxare; 

2 _  xis sadgmeli; 3 _ orgaliti; 4 – eleqtromagnituri saketis Ruza; 5 _ momWimi qanCi; 

6 _  metalis sayeluri; 7- rezinis sayeluri 

 

nax.11.2.ML -1200B (GS – 705-30) tipis 
eleqtromagnituri saketi 
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daimaxsovreT! dabali xarisxis karze, romlis Siga mxare orgaliti-

saa da masze dawebebulia dermatini an dekoratiuli firi eleqtromag-

nituri saketis dayenebisas warmoiSveba problema, radganac es saketebi 

gaTvlilia xist zedapirebze samuSaod. 

amitom xarisxiani montaJis Sesasruleblad unda gamoviyenoT ori 

damatebiTi mowyobiloba _ firfita (nax.11.4. a) da milisi (nax.11.4.b). 

 

   
                a)                                         b) 

nax.11.4. firfita (a) da milisi (b) 

 

firfita keTdeba 2_3 mm sisqis metalisagan (umjobesia duraluminis, 

mas aqvs saWiro simtkice da advilad muSavdeba) igive zomis, rac gaaCnia 

saketios Ruzas, saWiro samagri da teqnologiuri xvrelebiT. metalis 

milisi mzaddeba karis sisqis Sesabamisad. 

damatebiTi mowyobilobiT saketis damagreba naCvenebia nax.11.3.b-ze (saye-

luri 6 SeiZleba ar davuyenoT). amjerad specialuri QqanCis 5 moWimvisas 

karis Siga nawili 3 ar CaiWyliteba, xolo qanCis Zalva damatebiTi 

firfitisa da milisis gavliT modebuli iqneba karis metalis garsacmis 1 

Siga mxares. firfitis teqnologiuri xvreli  ar aZlevs saSualebas sakets 

ibrunos RerZis garSemo.  

Tu kars orive mxridan aqvs orgalitis Semonakeri (msubuqi saofise 

kari), maSin saWiroa gamoviyenoT kidev erTi samarjvi _ specialuri 

sayeluri (nax.11.3.g). is unda iyos didi zomis, mtkice da hqondes lamazi 

gare iersaxe (nikelirebuli, TeTri da sxva). 

nax.11.5-ze mocemulia ML_395.01 

tipis eleqtromagnituri saketis 

eleqtruli SeerTebis sqema. 

eleqtromeqanikuri saketi. eleq-

tromeqanikur sakets gaaCnia rigeli, 

romelic iWers kars Caketil mdgoma-

reobaSi. Zabvis xanmokle miwodebis 

SemTxvevaSi gaRebis momentSi Seda-

rebiT mcire simZlavris solenoidis 

mier am rigeliT xorcieldeba karis 

gaReba. eleqtromeqanikuri saketi Se-

 

nax.11.5. ML_395.01 tipis eleqtromagnituri 
  saketis eleqtruli SeerTebis sqema 
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iZleba gaRebul iqnes Cveulebrivi meqanikuri saketiT an xeliT. mkvebavi 

Zabvis ar arsebobis dros SenarCunebulia karis Caketvis funqcia. 

nax.11.6-ze warmodgenilia sxvadasxva firmis mier gamoSvebuli eleqtro-

meqanikuri saketebi. 

     
 

        a)                     b)                        g)                  d) 

  nax.11.6. eleqtromeqanikuri saketebis sxvadasxva saxe: a) EL-301; b) Abloy EL-412;  

g) Samsung;  d) CISA 15515 

 

nax.11.6.a-ze _ taivanis firmis EL-301 tipis zesadebi eleqtromeqanikuri 

saketi; nax.10.6.b-ze - Abloy EL_412 seriis (fineTi) saketi profiluri 

karisaTvis; nax.10.6.g-ze  _ Samsung-is signalizaciiT; nax.10.6.d-ze _ CISA 15515 

tipis (italia) cilindruli Casadgmeli eleqtromeqanikuri saketi metalis 

karebisaTvis. eleqtroamZravi zemoqmedebas axdens saketis enaze, amitom am 

sistemis saketis  gaReba SeiZleba ara mxolod pirdapiri, aramed damxmare 

mowyobilobis saSualebiTac. is kargad muSaobs kodur panelTan, magnitur 

RilakTan, baraTTan, marTvis distanciur pultTan da rogorc radio 

saketi. misi kveba xorcieldeba cvladi denis wyaroTi 12 v ZabviT da 

moiTxovs  3,1 a dens. 

daimaxsovreT! TiToeuli tipis karis saketis dayeneba xdeba indivi-

dualurad. 

magaliTad, EL-301 tipis saketis dayeneba xdeba Semdegnairad: karis 

Ziridan 910-960 mm simaRleze gaxvriteT 30 mm diametris xvreli. xvrelis 

centri karis kidedan daSorebuli unda iyos 40_65 mm-iT. saketis korpusis 

dayeneba karis Siga mxareze warmoebs saketis moxsnili saxuravis dros 

oTxi xraxnis daxmarebiT,  

am dros saketis cilindris ena unda Sevides saketis ukana mxaris 

xvrelSi. enis sigrZe, karis sisqidan gamomdinare, SeiZleba damoklebuli 

iqnes. am operaciaSi dagvexmareba enaze arsebuli Wdeebi. 

nax.11.7-ze mocemulia erTerTi yvelaze ufro gavrcelebuli Abloy 

EL_412 tipis eleqtromeqanikuri saketis eleqtruli SeerTebis sqema. 

SeerTeba warmoebs saketis moxsnili saxuravis dros. gamtari rezinis 

milisis gavliT miiyvaneba klemis kalapotis ganapira kontaqtebTan. 

miyvanili Zabvis polarobas mniSneloba ara aqvs. 
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E 

nax.11.7. Abloy EL_412 tipis eleqtromeqanikuri  saketis eleqtruli SeerTebis sqema 

 

eleqtrorazebi. gamoiyeneba Cveulebriv meqanikur saketebTan erTad. 

mmarTveli Zabvis miwodebis dros ganblokirdeba eleqtrorazis fiqsatori 

da kari SeiZleba gaiRos meqanikuri saketis enis gamoweuli mdgomareobis 

dros. 

nax.11.8.a-ze  moyvanilia EB-260  tipis  razis garegani saxe da misi daS-

lis sqema (nax.11.8.Bb), xolo nax.11.8.g. d-ze minis karze dasamagrebeli eleq-

tromeqanikuri saketi. 

   
     

nax.11.8. eleqtromeqanikuri razis garegani saxe (a); daSla-awyobis sqema (b); minis karze 

dasamagrebeli eleqtromeqanikuri saketis garegani saxe (g)  

da damontaJebul mdgomareobaSi (d) 

 

sakontrolo kiTxvebi: 

1.  ramden klasad iyofa eleqtruli saketebi? 

2. ra upiratesoba gaaCnia eleqtromagnitur sakets eleqtromeqanikur-

Tan SedarebiT? 

3.  sad gamoiyeneba eleqtrorazebi? 

 

11.2. eleqtroenergiis mricxvelebi da maTi klasifikacia 

 

samrewvelo sixSiris cvladi denis wredebSi daxarjul an gamomuSave-

bul aqtiur da reaqtiul eleqtroenergias aRricxaven eleqtruli energiis 

mricxvelebiT. 
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daimaxsovreT! eleqtroenergiis raodenoba proporciulia xelsawyos 

moZravi nawilis brunTa ricxvisa, romelic registrirdeba mTvleli 

meqanizmiT. 

amJamad gamoyenebulia induqciuri da eleqtronuli sistemis  mri-

cxvelebis farTo speqtri. 

induqciuri sistemis eleqtrul mricxvelebSi (nax. 11.9.a, b) moZravi 

nawili (aluminis disko) brunavs eleqtroenergiis moxmarebis dros, rom-

lis xarji ganisazRvreba mTvleli meqanizmiT. disko brunavs masSi mri-

cxvelis koWas magnituri velis mier aRZruli grigaluri denebis xarjze. 

grigaluri denebis magnituri veli urTierTqmedebs mricxvelis koWas 

magnitur velTan. 

eleqtronuli sistemis mricxvelebSi (nax.11.9.g, d) cvladi deni da Zabva 

urTierTqmedeben myartanian (eleqtronul) elementebTan gamosasvlelze im-

pulsebis Sesaqmnelad. impulsebis ricxvi gasazomi aqtiuri energiis 

proporciulia.  

eleqtroenergiis mricxvelebis klasifikacia SeiZleba: gasazomi sidi-

dis, CarTvisa da konstruqciis  tipis mixedviT.  

  
           a)                  b)                  g)                 d) 

nax.11.9. eleqtroenergiis mricxvelebis sxvadasxva saxeebi 

 

Zalovan wredSi CarTvis tipis mixedviT mricxvelebi iyofa: pirdapiri 

da specialuri sazomi transformatorebiT CarTvis xelsawyoebad. 

gasazomi sididis mixedviT eleqtruli mricxvelebi iyofa erTfaza 

(nax.11.9.a,g) (romlebic gamoiyenebian cvladi denis 220 v Zabvisa da 50 hh 

sixSiris dros)  da samfaza (380 v, 50 hc) (nax.11.9.b, d)  mricxvelebad. Tavis 

mxriv samfaza mricxvelebi iyofa aqtiuri da reaqtiuli energiis mricxve-

lebad. 

yvela Tanamedrove samfaza eleqtronuli mricxvelebi axdenen erTfaza 

aRricxvasac. arseboben agreTve samfaza mricxvelebi 100 v Zabvaze, rom-

lebic qselSi irTvebian mxolod sazomi transformatorebis gavliT. isini 

gamoiyeneba maRal (660 v-ze meti) Zabvis wredebSi. 

konstruqciis mixedviT eleqtruli mricxvelebi iyofa zemoTaRniSnul 

induqciur da eleqtronul mricxvelebad. 
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calkeuli uaryofiTi Tvisebebis gamo induqciuri (meqanikuri) mri-

cxvelebi mudmivad gamoidevneba bazridan eleqtronuli mricxvelebiT. maT 

ar gaaCniaT Cvenebis distanciur _ avtomaturi aRebis SesaZlebloba, igi 

erTtarifiania da gaaCnia aRricxvis didi cdomileba, misgan advilad xdeba 

eleqtroenergiis dataceba, ZviradRirebulia, da dabalfunqciuri, Tanamed-

rove eleqtronul xelsawyoebTan SedarebiT mouxerxebelia dayenebisa da 

eqspluataciis dros. 

eleqtronuli mricxvelis sazomi elementi gamoiyeneba mricxvelis ga-

mosasvlelze impulsebis Sesaqmnelad, romelTa ricxvi, rogorc aRvniSneT, 

gasazomi aqtiuri energiis proporciulia. mTvleli meqanizmi warmoadgens 

eleqtromeqanikur an eleqtronul mowyobilobas, romelic Seicavs rogorc 

damamaxsovrebel moweyobilobas, aseve displeis. 

daimaxsovreT! eleqtronuli mricxvelebis ZiriTadi Rirsebebia: 

eleqtruli energiis diferencialuri (erTi, ori da meti) tarifebiT 

aRricxvis SesaZlebloba, anu daimaxsovros da aCvenos drois daprogra-

mebul, sxvadasxva periodSi moxmarebuli eleqtroenergiis raodenoba. 

mravaltarifiani aRricxva miiRweva mTvleli meqanizmebis krebulis 

xarjze, romelTagan TiToeuli muSaobs sxvadasxva tarifis Sesabamisi 

drois dadgenil intervalSi. 

eleqtronuli mricxvelebis muSaobis xangrZlivoba gacilebiT metia 

induqciur mricxvelebTan SedarebiT. aqvT didi SemowmebaTaSorisi  perio-

di (4_16 weli). 

nax.11.9.d-ze warmodgenilia uaxlesi tipis koncern Elster-is mier damuSa-

vebuli mravalfunqciuri, erT da mravaltarifiani mikroprocesoruli 

eleqtroenergiis mricxveli АЛЬФА А 1700б, romelsac didi gamoyeneba aqvs  

eleqtroenergiis komerciuli aRricxvis avtomatizirebul sistemebSi. 

 

sakontrolo kiTxvebi: 

1. sad gamoiyeneba eleqtruli energiis mricxvelebi? 

2. ris mixedviT xdeba eleqtruli mricxvelebis klasifikacia? 

3. CamoTvaleT eleqtronuli mricxvelis ZiriTadi Rirsebebi. 

 

11.3. eleqtruli mricxvelebis pirdapiri  CarTvis sqemebi  

  

induqciuri da eleqtronuli mricxvelebis CarTvis sqemebi erTmaneTi-

sagan ar gansxvavdebian. 

daimaxsovreT! mricxvelis idgmeba pasportSi mocemuli samontaJo 

sqemis mixedviT. igive sqema yoveli SemTxvevisaTvis  mocemulia klemis 

kalapotis saxuravis Siga mxareze. 
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farTod aris gavrcelebuli rogorc erTfaza, ise samefaza eleqtro-

mricxvelebis pirdapiri CarTvis sqemebi. aRniSnuli sqemebi sakmaod mar-

tivia da sayofacxovrebo praqtikaSi farTod gavrcelebuli. 

normebis mixedviT erT binaze gamoyofilia 3 kvt simZlavre (eleqtro-

Rumelebian binebSi _ 7 kvt). aseTi simZlavreebis dros denis sidide 13,5 

amperia. 

mricxvelebze, misi maxasiaTeblebis Sesaxeb, mocemulia informacia  

romelTa Soris naCvenebia nominaluri da maqsimaluri deni (magaliTad, 

Cveulebriv aweria ase: 5_15 a an 10_40 a). radganac mricxvelis denis mniSv-

neloba  aris moTxovnili denis normalur farglebSi. amitom maT rTaven 

pirdapiri xerxiT, denis transformatoris gareSe. 

miuxedavad imisa, rom arsebobs gamoSvebuli eleqtromricxvelebis 

uzarmazari raodenoba, CasarTavi klemebis ganlageba yvelas erTnairi aqvs. 

nax.11.10.a-ze warmodgenilia erTfaza mricxvelis oTxgamtarian (sami 

faza + nuli) sistemasTan mierTebis TvalsaCino sqema, xolo nax.11.10.b-ze _  

samontaJo eleqtruli sqema. 

 
                         Aa)                                   b) 

nax.11.10. erTfaza mricxvelis oTxgamtarian sistemasTan mierTebis TvalsaCino (a) 

da samontaJo eleqtruli (b) sqemebi 

 

daimaxsovreT! erTfaza mricxvelebs klemis kalapotze gaaCniaT oTxi 

momWeri maTi CarTvis sqemebi tipiuria da araa damokidebuli mricxvelis 

tipze. 1 momWerze mierTebulia faza; 2 momWeri aris misi gamosavali da 

mierTebulia datvirTvaze; Sesabamisad, Semomavali nuli mierTebulia 3 

momWerze, xolo misi gamosavali 4 momWeri mierTebulia datvirTvaze. 
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nax.11.11-ze moyvanilia pirdapiri CarTvis aqtiuri energiis samfaza 

mricxvelis imave oTxgamtarian sistemasTan mierTebis TvalsaCino sqema, 

xolo nax.11.11.b-ze _ samontaJo sqema. 

  
               a)                                     Bb)     

Nnax.11.11. pirdapiri CarTvis aqtiuri energiis samfaza mricxvelis oTxgamtarian 

sistemasTan mierTebis TvalsaCino (a) da samontaJo (b) sqemebi 

 

erTfaza mricxvelebisagan gansxvavebiT, samfaza mricxvelebs maTi ti-

pidan gamomdinare gaaCniaT CarTvis sxvadasxva sqemebi. arseboben pirdapiri 

CarTvis (5a-ze meti) mricxvelebi, ro-

mlebic qselSi irTvebian denis tra-

nsformatoris gareSe (nax.11.11) da 

mricxvelebi nominaluri deniT 5 a. 

isini qselSi SeiZleba CavrToT de-

nis transformatorebiTac (nax.11.12) 

da maT gareSec. 

nax.11.11-dan Cans, rom:  A faza mi-

erTebulia momWerTan 1, B faza _ mo-

mWerTan 3, xolo C faza – momWerTan 

5. Sesabamisad maTi gamosavali momWe-

rebia: 2, 4, 6, romelTanac mierTebu-

lia datvirTva. Semomavali nuli mierTebulia momWerTan 7, xolo misi 

gamosavali momWeria 8, romelTanac mierTebulia datvirTvis nuli. 

 
nax.11.12. samfaza mricxvelis denis 
transformatorebiT CarTvis sqema 
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daimaxsovreT! miRebulia, rom A faza unda iyos yviTeli feris;BB –

mwvane; C – wiTeli; neitraluri anu nulovani `N" – lurji; Camamiwebeli 

gamtari PE  – YyviTel-mwvane. 

sakontrolo kiTxvebi: 

1. riT gansxvavdeba erTmaneTisaganinduqciuri da eleqtronuli 

 mricxvelebis CarTvis sqemebi? 

2. rodis rTaven mricxvelebs pirdapiri xerxiT? 

3. ra feris unda iyos TiToeuli faza? 

4. ra SemTxvevaSi gamoiyeneba samfaza mricxvelebis CarTva denis 

transformatorebiT? 

 

11.4. Mmricxvelebis dadgma da montaJi 

 

dadgmisaTvis momzadebul mricxvels unda Cautardes gare daTvaliere-

ba. igi unda gaiwmindos  mtvrisa da WuWyisagan; mowmdeba vargisianoba; saxe-

lmwifo plombebis arseboba garsacmis damamagrebel xraxnebze. mricxveli 

aucileblad unda damagrdes sami xraxniT aucileblad vertikalur mdgo-

mareobaSi. gamtarebis mricxvelTan SeerTebis dros mizanSewonilia maragis 

saxiT 6-7 sm sigrZis gamtaris datoveba. es SesaZleblobas iZleva moxdes 

gazomvis Catareba eleqtrosazomi marwuxiT. aseve, Tu sqema akrefilia ara-

sworad, advilad moxdes gamtaris gadaadgileba. bolos gamtarebs unda 

Camoecvas nisansadebi saWde. 

TiToeuli gamtari moWerili unda iqnes ori xraxniT. jer msubuqad 

moeWireba zeda xraxni, xolo Semdeg – qveda. 

daimaxsovreT! Tu montaJi sruldeba mravalZarRviani gamtariT, maSin 

misi boloebi winaswar unda iqnes dafaruli kaliT. 

pirdapiri CarTvis mricxvelebis montaJis dros, Tu mricxvelis nomina-

luri deni 20 a da metia, maSin saimedo kontaqtebis uzrunvelyofis mizniT, 

gamtarebis SemaerTebel kontaqtebs ukeTdeba daboloebebi. daboloeba gam-

tarTan mirCiluli unda iqnes mZlavri sarCilaviT. mricxvelebTan axlos 

gamtarebis sigrZe  datovebuli unda iqnes aranakleb 12 sm-isa. 

daimaxsovreT!Nnulovani gamtaris garsacms unda hqondes ganmasxvave-

beli feri. montaJis damTavrebis Semdeg mricxvelis momWerebis krebuli 

da gadamyvani kolofebi unda iqnes daluquli. 

mricxvelis meqanizmi mTlianad unda moTavsdes plastmasis daxurul 

yuTSi. mxolod garedan, fanjaraSi, ikiTxeba mricxvelis sapasporto mona-

cemebi da Cvenebebi. 

mricxvelebis montaJisaTvis amJamad gamoiyeneba karadebi (nax.11.13.), ro-

melSic dgeba aramarto eleqtromricxveli, aramed dacvisa da komutaciis 
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mowyobilobebic. rogorc wesi, Tanamedrove avtomaturi amomrTvelebi gaT-

valiswinebulia DIN – lartyaze damagrebisaTvis, romelic warmoadgens 

aseTi karadebis ganuyofel atributs. Mmasze ayeneben ara marto dacvisa 

das komutaciis mowyobilobebs, aramed nulovan saltesac. mricxveli mag-

rdeba zemoT moyvanili principiT. usafrTxoebis uzrunvelyofis miz-

niTKkarada iketeba gasaRebiT. mricxvelis Cveneba aiReba wina panelze 

gakeTebuli gamWirvale sarkmelis saSualebiT. 

pirdapiri CarTvis samfaza mricxvelebi sxvadasxva sakomutacio mowyo-

bilobebTan erTad montaJdebian Sesabamis karadebSi. (nax.11.13.b). 

  
            a)                        Bb)                 g) 

nax.11.13. Semyvani karadebis sxvadasxva saxe 

 

amJamad didad popularulia karadebi e.w. `Tavisufali dagegmarebiT~. 

maTSi (nax.11.13.g) dayenebulia perforirebuli firfita (fuZe), romelsac 

gaaCnia Tanabrad daSorebuli xvrelebi. romliTac magrdebian ganivi da 

grZivi perfororebuli Tamasebi, xolo 

maTze _ DIN–lartyebi. zemodan mTeli 

konstruqcia daxurulia damcavi gar-

sacmiT. karadis aseTi konstruqcia sa-

Sualebas iZleva Seiqmnas salteebis, aR-

ricxvisa da komutaciis elementebis ne-

bismierad ganlagebis SesaZlebloba. 

Cvens mier ganxiluli eleqtromri-

cxvelebis montaJis nimuSebi miekuTvne-

boda pirdapiri CarTvis sqemebs. eleq-

tromricxvelebis iribi CarTvis sqemebis 

SemadgenlobaSi Sedian: Zabvisa da denis 

transformatorebi. Nnax.11.14-ze naCvenebia 0,4 kv Zabvis salteze damonta-

Jebuli denis transformatorebi. 
 

sakontrolo kiTxvebi: 

1.   rogor unda momzaddes mricxveli dadgmisaTvis? 

2. ramdeni xraxniT unda iqnes moWerili TiToeuli gamtari? 

 

nax. 11.14. denis transformatorebis 
montaJi saltebze 
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3.   ra dgeba karadebSi? 

4. ra Sedis eleqtromricxvelebis iribi CarTvis sqemebis Semadgenlo-

baSi? 

 

11.5. proJeqtorebi 

 

 proJeqtori warmoadgens maRali hermetulobis korpusisa da dacvis 

xarisxis mqone refleqtorul gamanaTebel eleqtrodanadgars. es maxasia-

Teblebi aZleven  maT saSualebas, gamoyenebul iqnen samSeneblo moednebis, 

samrewvelo sawarmoebis Senobebis, QquCebis, stadionebis, aerovagzlis baq-

nebisa da sxvadasxva obieqtebis gasanaTeblad.  

ganaTebis tipis mixedviT proJeqtorebi SeiZleba daiyon or did 

jgufad: saerTo daniSnulebisa da specialuri.  

specialuri daniSnulebis proJeqtorebma prioriteti hpoves flotze, 

samxedro saqmesa da Sou-biznesSi. Mmocemul jgufSi Sedian: Sori moqme-

debis samZebro da sasignalo proJeqtorebi, romelTa daniSnulebaa 

informaciis gadacema; specefeqtebis dasadgami da scenis ganaTebis 

proJeqtorebi. CvenTvis sainteresoa saerTo daniSnulebis proJeqtorebi, 

romlebic gamoiyeneba samSeneblo moednebis, stadionebisa da samrewvelo 

sawarmoebis gasanaTeblad. maTi amocanaa garemosa da fonTan SedarebiT 

obieqtis ganaTebis gazrda. amitom mocemuli tipis proJeqtorebs gambnevi 

sinaTlis proJeqtorebs uwodeben.  

sinaTlis ganawilebis mixedviT proJeqtorebi iyofa: wriul-simetriul 

da simetriulad. es ukanaskneli Tavis mxriv iyofa: ori da erTi anu `iribi 

sinaTlis~ simetriis sibrtyed. 

wriul-simetriuli proJeqtorebis 

qveS moiazreba paraboluri amreklis 

mqone proJeqtorebi (nax.11.15.). aseT pro-

Jeqtorebs ZaluZT Seqmnan Zalian viwro 

sinaTlis konebi da gamoiyenebian sivrcis 

elementebis lokaluri, koncentrirebuli 

ganaTebisaTvis.  

parabolocilindrul proJeqtorebs 

aqvT cilindruli formis amrekli. aseTi 

proJeqtoris Taviseburebaa sinaTlis viw-

ro speqtris (sxivis) ganawileba ganiv da farTo ganawileba grZiv sibr-

tyeSi. 

daimaxsovreT! viwrosxiviani (nax.11.16.a) parabolurcilindruli pro-

Jeqtorebis gamoyeneba Zalian moxerxebulia farTo sivrceebis zedapiris 

maxvili kuTxiT ganaTebis SemTxvevaSi. magaliTad, reliefis gamoyofis 

dros. 

        

nax.11.15. paraboluri amreklis mqone 
wriuli viwrosxiviani proJeqtori 
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gambnevi (nax.11.16.b) sinaTlis parabolocilindrul proJeqtorebs Cveu-

lebriv, gaaCniaT perforirebuli amrekli, romelic uzrunvelyofs farTo 

ganaTebas ganiv sibrtyeSi. aseTi proJeqtorebi xSirad gamoiyenebian didi 

sivrceebis ganaTebisaTvis. `iribi sinaTlis~ (nax.11.16.g) proJeqtorebi 

mimarTaven sinaTlis nakads proJeqtoris RerZis mimarT kuTxiT. aseTi 

proJeqtorebi gamoiyeneba im SemTxvevaSi, roca proJeqtoris mobruneba 

mouxerxebelia. 

 

       
                a)                      b)                      g) 

nax.11.16. parabolocilindriani  proJeqtorebi: a _ viwrosxiviani;  

b _ gambnevi; g _ iribi sinaTlis 

 

sakontrolo kiTxvebi: 

1. ras warmoadgens proJeqtori? 

2. ramden jgufad iyofa proJeqtorebi sinaTlis ganawilebis mixed-

viT? 

3. ra Tavisebureba axasiaTebT parabolocilindrul proJeqtorebs? 

        

11.6.  proJeqtorebis saxeebi sinaTlis wyaros tipis mixedviT 

 

proJeqtoris ama Tu im modelis arCevisas principuli mniSvneloba aqvs 

sinaTlis wyaros tips. 

daimaxsovreT! sinaTlis wyaros mixedviT proJeqtorebi iyofian Sem-

deg saxeebad: halogenis, natriumis, metalohalogenis, varvara naTurebi-

ani da Suqdiodebiani. TiToeul maTgans aqvs Tavisi dadebiTi da uar-

yofiTi Tvisebebi, rac gansazRvravs ama Tu im tipis proJeqtoris gamo-

yenebis sferos. 

halogenis naTuriani (nax.11.17.a) proJeqtoris udavo Rirsebaa mzis si-

naTlis damaxasiaTebel ferebTan miaxloeba. 

am tipis proJeqtorebi saSualebas iZlevian Seiqmnas gabneuli, rbili, 

uCrdilo an mimarTuli wertilovani (prevenciuli) ganaTeba. isini gamoiye-

nebian moednebis, didi zomis sareklamo farebis, Senobis kedlebis, savaWro 

da sagamofeno darbazebisa da xidebis dekoratiuli ganaTebisaTvis. am 

tipis proJeqtorebis sinaTlis gacema Seadgens 16-20 lm/vt. 
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natriumis naTuriani (nax.11.17.b) proJeqtorebi gamoasxiveben Tbil yvi-

Tel sinaTles. ferTa gadacemis saSualo xarisxi kompensirdeba am tipis 

sanaTi xelsawyoebis sakmaod maRali RirsebebiT. kerZod, maRali wnevis 

natriumis naTurebi warmoadgenen erT-erT efeqtur sinaTlis wyaros da 

SeuZliaT 160 lm/vt sinaTlis gacema. amasTanave maTi muSaobis xangrZli-

voba Seadgens 20-30 aTas saaTs. natriumis naTurebiani proJeqtorebi gamo-

iyenebian iq, sadac ekonomiuri maCveneblebi TamaSoben piervelxarisxovan 

rols. yvelaze xSirad isini gamoiyenebian parkebis, savaWro centrebis, gze-

bis da zogierT SemTxvevaSi dekoratiuli arqiteqturuli ganaTebisaTvis. 

 

                  
                      a)                                    b) 

nax.11.17. halogenisa (a) da natriumis (b) naTurebi 

 

metalohalogenuri naTurian (nax.11.18.a) proJeqtorebSi sinaTlis wya-

rod  gamoyenebulia airganmmuxtveli naTura, romelSic eleqtruli ganmux-

tva xdeba inertuli airebis (argoni da qsenoni), zogierTi metalisa da 

halogenidebis (mag. galiumi, natriumi) mcire raodenobis orTqlis Semcvel 

garemoSi. 

daimaxsovreT!  metalohalogenuri naTurebis sinaTlis gacema eqvsjer 

metia Sesabamisi simZlavris varvara naTuris sinaTlis gacemasTan, xolo 

muSaobis xangrZlivoba – aTjer meti. 

mcire energomoxmareba, muSaobis xangrZlivoba da didi sikaSkaSe meta-

lohalogenur proJeqtorebs xdis optimalur xelsawyod didi, Ria 

sivrceebis ganaTebis, Senobebisa da nagebobebis dekoratiuli minaTebisaT-

vis. maTi mniSvnelovani upiratesobaa – kaSkaSa, magram civi sinaTle, rome-

lic ar axurebs garemomcvel sivrces. amitom isini gamoiyenebian iseT 

SenobebSi, sadac moiTxoveba sinaTlis maRali sikaSkaSe: savaWro da 

sakoncerto darbazebSi, sagamofeno galerebsa da sxva. 

maT gaaCniaT uaryofiTi Tvisebebic: CarTvis Semdeg metalohalogenis 

naTura elvisebusad (maSinve)  ar ainTeba da Tavis maqsimalur sikaSkaSes 

aRwevs  ori wuTis Semdeg. xolo maTi ganmeorebiTi CarTva SesaZlebelia 
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mxolod drois garkveuli monakveTis gavlis Semdeg. winaaRmdeg SemTxve-

vaSi, xelsawyo SeiZleba gamovides mwyobridan. isini Zabvis ryevis mimarT 

aramgrZnobiareni arian. 

varvara naTuriani proJeqtori (nax.11.18.b)  jer kidev gamoiyeneba Ria 

moednebis, stadionebis, SenobaTa fasadebis, samSeneblo moednebis, arqi-

teqturuli nagebobebis ganaTebisaTvis. aqvs gambnevi sinaTle da metalis 

amrekli zedapiri. masSi ganaTebisaTvis gamoiyeneba 500 da 1000 vatiani na-

Turebi, rac moiTxovs eleqtroenergiiis did xarjs. amJamad igi Tanda-

TanobiT gamoidevneba ekonomiuri proJeqtorebiT. 

                      
                          a)                                     b) 

nax.11.18.  metalohalogenis natura (a) da varvara naTuriani proJeqtori (b) 

 

Suqdioduri (nax.11.19.) proJeqtorebi warmoadgenen axali Taobis xel-

sawyoebs, romlebic gamoiyenebian darbazebis, vitrinebis, SenobaTa fasa-

debis, arqiteqturuli Zeglebis dekoratiuli ganaTebisaTvis. 

daimaxsovreT! Suqdioduri sanaTi xelsawyoebisaTvis damaxasiaTe-

belia energomoxmarebis maRali ekonomiuroba. erTi da igive raodenobis 

sinaTlis gacemis SemTxvevaSi halogenur naTurebTan SedarebiT Suq-

diodi moixmars oTxjer nakleb eleqtroenerias. 

airganmuxtvad naTurebTan SedarebiT 

maT aqvT sinaTlis didi kontrastuloba 

da ferTa kargi gadacema (igi Seadgens 

70_80 lm/vt). garda amisa, Suqdioduri 

proJeqtorebi ar moiTxoven utilizaciis 

specialuri teqnologiebis gamoyenebas, 

radganac ar Seicaven vercxliswyalsa da 

sxva momwamlav nivTierebebs. Suqdiodebis 

muSaobis xangrZlivoba Seadgens 50-100 aTas 

saaTs, rac amJamad rekorduli maCvenebelia.         

 unda aRiniSnos, rom proJeqtorebze sxvadasxva saxis damatebani afar-

Toeben maTi gamoyenebis sferos. magaliTad, halogenur naTurian proJeq-

 

nax.11.19.Suqdioduri proJeqtorebi 
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torebze moZraobis infrawiTeli gadamwodis dayenebam SesaZlebeli gaxada 

maTi gamoyeneba rogorc obieqtis teritoriaze SeRwevis kontrolis ele-

mentarul sistemad. ganaTeba CairTveba, Tu gadamwodis moqmedebis zonaSi 

moxdeba Tburi moZraoba. 

 

sakontrolo kiTxvebi: 

1. ra saxeebad iyofa proJeqtorebi sinaTlis wyaros mixedviT? 

2. romel NnaTuriani proJeqtorebi gamoasxiveben rbil yviTel sinaT-

les? 

3. ra uaryofiTi Tvisebebi gaaCnia metalohalogenis naTuras? 

4. riT xasiaTdeba Suqdioduri sanaTi mowyobilobebi? 

 

11.7. proJeqtorebis  montaJi da regulireba 

 

Cveulebriv proJeqtorebs ayeneben jgufebad: anZebze (nax.11.20) koSku-

rebze, Senobis saxuravebsa da specialur moednebze. maT amagreben qanCebiT 

metalis konstruqciebze. unda aRiniSnos proJeqtorebis montaJis Tavisebu-

rebani. rogorc wesi, vrceli samuSao moednebi (samSeneblo moednebi, avto-

sadgomebi da sxva) iyeneben 1000 an 2000 vt simZlavris proJeqtorebs, rom-

lebic dayenebulia 20_30 m simaRlis anZebze. 30 m-ze meti simaRlis anZebis 

gamoyeneba mizanSewonilia im SemTxvevaSi, Tu gasanaTebeli teritoriis 

farTobi iZleva saSualebas sayrdenebi ganvalagoT erTmaneTisagan mni-

Svnelovani daSorebiT, ise rom ar warmoiqmnas Crdilovani ubnebi. 

 

                 
                     a)                                   Bb) 

nax.11.20. erT sibrtyeSi (a) da rigebad (b) ganlagebuli proJeqtorebi 

 

sxvadasxva seriis proJeqtorebi SeiZleba dayendes sxvadasxva horizon-

talur da vertikalur konstruqciebze. ganvixiloT ПЗС tipis (nax.11.21.) 

proJeqtoris dayeneba iseT konstruqciaze, romelic vertikalur kedelzea 

damagrebuli. Aam tipis proJeqtors dasamagreblad gaaCniaT sami naxvreti. 

jgufuri dayenebis dros proJeqtorebs ganalageben vertikalurad ramde-
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nime rigad. rigebad damontaJebuli proJeqtorebis RerZTa Soris daSoreba 

unda iyos 70_100 sm. jgufuri farebi, romelTac gaaCniaT wyalgaumtari 

garsacmi, rekomendirebulia dayendes saproJeqtoro moedanze. gamanawi-

lebeli faridan proJeqtorebs kveba miewodeba jgufuri xazebiT, kabe-

lebiT. TiToeul jgufSi unda iyos araumetes ori-sami proJeqtorisa. 

Semyvani yuTi, dacvisa da marTvis aparatebiT, yendeba proJeqtoris anZis 

fuZesTan. aqedan jgufur farTan gayvaniloba gaiyvaneba anZaze damagrebul 

foladis milSi. Weqa-quxilis dros warmoqmnili gadaZabvebisagan dacvis 

mizniT mkvebavi xazis miyvana proJeqtoris anZasTan xorcieldeba 

Camiwebuli metaluri garsacmis mqone am metalis milSi gatarebuli 

kabeliT, romelic Cadebulia miwaSi aranakleb 10 m-isa.  

varvarebis naTurian ПЗС tipis proJeqtors dayenebis win unda 

gaukeTdes fokusireba. amisaTvis saWiroa 2X2 m zomis kedlis SeTeTrebuli 

ubnisaken, 25-30 m daSorebiT unda mivmarToT sinaTlis sxivi, romlis 

drosac  kedelze unda miviRoT Tanabari ganaTeba. 

proJeqtoris anZaze dayenebis Semdeg xdeba daxrilobisa da mobrunebis 

kuTxeebis regulireba, winaswardamzadebuli, didi zomis limbi _ trans-

portiris daxmarebiT. Hhorizontalur sibrtyeSi proJeqtoris mobrunebis 

aTvlis sawyisi bazisuri xazi naCvenebia proeqtSi. pirvelad proJeqtors 

moabruneben horizontalur sibrtyeSi (nax.11.21.a), xolo Semdeg ayeneben 

moTxovnil daxris kuTxes (nax.11.21.b). 

          
                     a)                                  b) 

nax.11.21. proJeqtoris mobruneba horizontalur (a) da vertikalur (b) sibrtyeebSi 

 

sakontrolo kiTxvebi: 

1.  sad ayeneben proJeqtorebs? 

2. ramdeni proJeqtori unda iyos kabelis TiToeul jgufSi? 

3.  rodis xdeba proJeqtoris daxrilobisa da mobrunebis kuTxeebis 

regulireba? 
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Sefasebis indikatorebi: 

 

eleqtruli saketebi, maTi saxeebi da montaJi: 

- eleqtruli saketebis daSla-awyoba; 

- eleqtruli saketis dayeneba da daregulireba. 

eleqtroenergiis mricxvelebi da maTi CarTvis sqemebi: 

- mricxvelebis damagreba farze 

- erTfaza mricxvelis montaJis Sesruleba; 

- samfaza pirdapiri CarTvis  mricxvelis montaJis Sesruleba; 

proJeqtorebis  montaJi da regulireba: 

- proJeqtoris samagri konstruqciis momzadeba (sami xvreliT); 

daxrilobisa da mobrunebis kuTxeebis daregulireba.
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Tavi XII. Camiwebis qselebisa da mexsaridebis montaJi  

da winaRobis gazomva 

 

 am TavSi Tqven gaecnobiT Camiwebis mniSvnelobas eleqtrusafrTxoebis 

dacvisa da eleqtrodanadgarebis muSaobis saqmeSi; mis ZiriTad Semadgenel 

nawilebsa da TiToeuli maTganis daniSnulebas; Camiwebis sistemis tipebs , 

maT dadebiT da uaryofiT Tvisebebs; Camiwebis mowyobilobis montaJs; danu-

lebasa da mis mniSvnelobas; mexsaridebs, mis ZiriTad nawilebsa da maT 

daniSnulebas; Camiwebis winaRobis gazomvis xelsawyoebsa da xerxebs. 

 

12.1. Camiweba 

 

eleqtrosadguridan sahaero xazebis gavliT momxmareblamde modis 

sami xazi – sami faza. miwa, romelzedac Cven davdivarT, meoTxe gamtaris 

saxiT aseve monawileobs eleqtroenergiis gadacemaSi. Zabva sahaero xazebsa 

da  Cvens saxlSi Semomaval Zalovan kabelebSi izomeba miwis mimarT. 

daimaxsovreT! SenobaSi Semodis oTxi gamtari – qvesadgurSi speci-

alurad qmnian damatebiT gamtars, romelic, uxeSad rom vTqvaT, 

SeerTebulia miwasTan anu Camiwebulia. 

Camiweba es aris denis gamtari masalisagan damzadebuli sagnis mi-

wasTan SeerTeba (nax.12.1) Camiweba Sedgeba Camamiweblisa (gamtari nawilisa-

gan, romelic eleqtrul kontaqtSia miwasTan) 

da Camamiwebeli gamtarisagan, romelic Casamiwe-

bel mowyobilobas aerTebs CamamiwebelTan. igi 

SeiZleba iyos ubralod foladis an spilenZis 

Rero, aseve specialuri formis elementebis 

rTuli kompleqsi. mas uwodeben miwas, ufro 

sworad _ neitrals. masze Zabva araa. is gamo-

iyeneba mxolod imisaTvis, rom fazur gamtars 

hqondes wyvili. meore gamtars asec ewodeba – 

faza. es igive fazaa, romelic gamovida eleqtrosadguridan da gaiara 

mravaljeradi gadarTvebi da transformacia. 

daimaxsovreT! funqcionaluri daniSnulebis mixedviT Camiweba ori 

saxisaa: damcavi da muSa. 

damcavi Camiweba es aris eleqtrodanadgaris im metaluri nawilebis 

miwasTan winaswarganzraxuli SeerTeba, romlebic ar imyofebian Zabvis qveS 

(transformatorebis garsacmebis, mzomi transformatorebis korpusebis, 

ganmamxoloeblebis amZravebis saxelurebisa da sxva). misi umTavresi 

funqciaa eleqtrousafrTxoebis funqcia. muSa Camiweba warmoadgens eleq-

truli wredis calkeuli wertilebis winaswarganzraxul SeerTebas miwa-

 

nax.12.1. Camiweba 
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sTan. magaliTad, generatorebis, Zalovani da mzomi transformatorebis 

neitraluri wertilebis SeerTeba miwasTan. muSa Camiweba uzrunvelyofs 

eleqtrodanadgarebis muSaobas normalur da avariul pirobebSi. mas ar 

akisria eleqtrousafrTxoebis funqcia. 

nebismier samrewvelo Senobasa Tu Tanamedrove sacxovrebel saxlebSi 

arsebobs specialuri Camiwebis konturi (nax.12.2.), romelzec CarTulia 

aRniSnuli gamtari.Nneitralisa da Camiwebis (korpusis) gamtarebi CarTulia 

erT saerTo wertilSi – Senobis mTavar Zalovan farze. sworad CarTul 

samgamtarian rozetSi modis ori Camiwebuli da erTi fazuri gamtari, 

magram maTgan erTi namdvilad Camiwebulia.  

 

                 

                   a)                              b) 

nax.12.2. saxlis Camiwebis konturi (a) da Rerovani Camiweba (b) 

 

neitralma da fazam SeiZleba survilisamebr Seicvalon adgilebi. 

amitom orives Zalovan gamtarebs uwodeben. xelsawyos (magaliTad, 

kompiuteris) SigniT es Zalovani gamtarebi mierTebulia kvebis blokTan, 

amasTanave yvela saerTaSoriso standarti moiTxovs or pirobas: 1) 

xelsawyos konstruqciam unda uzrunvelyos am gamtarebis izolacia 

korpusisagan; 2) xelsawyos daproeqtebisas akrZalulia gamtarebs Soris 

raime gansxvavebis Camateba, anu isini iTvlebian fazur gamtarebad. 

Camiwebis xarisxi ganisazRvreba misi wredis eleqtruli winaRobis mni-

SvnelobiT, romelic SeiZleba SevamciroT: 1) Camamiweblis miwasTan 

kontaqtis farTobis gazrdiT, risTvisac saWiroa gamoviyenoT mravali 

Rero; 2) miwis gamtarobis gazrdiT, risTvisac  saWiroa miwaSi marilis 

Semcvelobis gazrda. 

daimaxsovreT! Sesasrulebeli amocanidan gamomdinare eleqtruli 

winaRoba unda iyos araumetes: 10 omisa mexamridis Camiwebis konturi-

saTvis; 4 omisa – saxlisa da eleqtruli mowyobilobebis; 2 omisa _  

telekomunikaciebisaTvis; 1 omisa – serverebisaTvis. 

imisaTvis, rom miviRoT Camamiwebeli mowyobiloba mcire winaRobiT, 

farTod gamoiyeneba e.w. bunebrivi Camamiweblebi: miwaSi ganTavsebuli 

wyalsadeni da sxva milebi, miwasTan dakavSirebuli metalis konstruqciebi. 
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aseTi bunebrivi Camamiweblebis winaRoba SeiZleba iyos omis ramdenime 

meaTedi nawili da maT mowyobaze ar moiTxoven specialur danaxarjebs. 

amitom maT pirvel rigSi sacxovrebel saxlebSi iyenebdnen. magram amJamad 

metalis milebi TandaTanobiT icvleba plastmasis milebiT, ris gamoc 

eleqtruli kontaqti milebs Soris irRveva da Camiwebis funqciebi 

ikargeba. amitom maTi gamoyeneba Camamiweblad dauSvebelia. 

im SemTxvevebSi, roca bunebrivi Camamiweblebi ar arsebobs, saWiroa xe-

lovnuris mowyoba Camamiwebeli konturis saxiT, romelic warmoadgens 

miwaSi ganTavsebul kuTxovanebs an milebs, romlebic erTmaneTTan SeerTe-

bulia foladis zolebiT.  

Camamiwebeli konturis gandinebis saerTo winaRoba ganisazRvreba 

calkeuli Camamiwebelis gandinebis winaRobaTa jamiT. amasTanave konturul 

CamamiweblebSi mxedvelobaSi unda miviRoT e.w. Camamiweblebis urTierTekra-

nirebis movlena, romelsac mivyavarT konturSi ganlagebuli Camamiweb-

lebis gandinebis winaRobis gazrdamde. rac ufro axloa erTmaneTTan 

Camamiweblebi, miT ufro metad axdenen gavlenas gandinebis saerTo wina-

Robaze. amitom calkeuli Camamiweblebi unda ganvalagoT erTmaneTisagan 

aranakleb 2,5–5 m daSorebiT. koeficients, romelic mxedvelobaSi iRebs 

urTierTekranirebis Sedegad gandinebis winaRobis gazrdas, Camamiweblis 

gamoyenebis koeficienti ewodeba. miwaSi denis gatarebis dros Camamiwebeli 

konturis yvela nawili iRebs TiTqmis erTnair potencials. amitom Cama-

miwebeli konturebi xels uwyoben maT mier dakavebul farTobze poten-

cialebis gaTanabrebas. 

Camamiwebel gamtarebad pirvel rigSi gamoiyeneba foladi, xolo iSvi-

aT SemTxvevaSi spilenZi an alumini. Camamiwebeli gamtarebi iyofa: ZiriTad 

(magistralur) da ganStoebul gamtarebad, romlebic SeerTebulni arian 

calkeul eleqtromimRebebTan. 

100 v-mde Zabvis izolirebul neitralian eleqtrodanadgarebSi magis-

tralur Camamiwebel gamtarebSi eleqtrodanadgarebis mowyobis wesebis 

Tanaxmad, dasaSvebi datvirTva unda Seadgendes fazuri gamtaris datvir-

Tvis aranakleb 50%, xolo ganStoebul gamtarebSi – fazuri datvirTvis 

aranakleb 33%. 

 

sakontrolo kiTxvebi: 

1. ras warmoadgens Camiweba? 

2. CamoTvaleT Camiwebis ZiriTadi nawilebi. 

3. ramdeni saxis Camiweba arsebobs funqcionaluri daniSnulebis mi-

xedviT? 

4. ra funqcia akisria damcav Camiwebas? 

5. ra miekuTvneba bunebriv Camamiweblebs? 
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12.2. Camiwebis sistemis tipebi 

 

 saerTaSoriso klasifikaciis mixedviT Camiwebis sistemis qselebi aRi-

niSneba ori asoTi. Ppirveli maTgani uCvenebs kvebis wyaros, xolo meore – 

eleqtrodanadgaris Ria gamtari nawilebis Camiwebis xasiaTs. aRniSvnebSi 

gamoyenebulia franguli sityvebis sawyisi asoebi: T – Camiwebulia; N –mi-

erTebulia wyaros neitralTan (danulebulia); I – izolirebulia. saxel-

mwifo standartiT SemoRebulia nulovani gamtarebis aRniSvnebi: N – nulo-

vani muSa gamtari;  PE – nulovani damcavi gamtari; PEN – SeTavsebulia nu-

lovani muSa da damcavi gamtarebi. 

A daimaxsovreT! arsebobs qselebis Camiwebis sami sistema: TN–wyaros 

neitrali Camiwebulia. Eeleqtrodanadgaris Ria gamtari nawilebi mier-

Tebulia am wertilSi nulovani damcavi gamtarebis saSualebiT; Tavis 

mxriv TN sistema SeiZleba iyos sami saxis: TN-C- (nax.12.3.a) nulovani muSa 

da nulovani damcavi gamtarebi gaerTianebulia erT gamtarSi; TN-S – 

(nax.12.3.b) nulovani muSaAda nulovani damcavi gamtarebi mTel sistemaSi 

moqmedebenn cal-calke. 

 

   
a)                                  b) 

nax.12.3. Camiwebis sistemebi: TN-C (a) da TN-S (b) 

 

Camiwebis TN-C sistemis dros Senobis eleqtrodanadgaris Ria gamtar 

nawilebs kvebis wyaros Camiwebis wertilTan (qvesadguris transformato-

ris neitralTan) aqvT uSualo kavSiri. am kavSiris uzrunvelsayofad 

mkvebav eleqtrul qselsa da Senobis eleqtrodanadgarebSi gamoiyeneba  

gamtari, romelSic gaerTianebulia nulovani muSa da nulovani damcavi 

gamtaris funqciebi. Senobis eleqtrodanadgarebSi Ria gamtari nawilebi 

mierTebulia PEN – gamtarTan, romelic Tavis mxriv, mierTebulia satrans-

formatoro qvesadguris nulovan muSa da Nnulovan damcav (PEN) saltesTan. 

daimaxsovreT! PEN -gamtari Senobis eleqtrodanadgarebSi yovelTvis 

iyofa or gamtarad: nulovani damcavi (PE) da nulovani muSa  - (N) gamtari. 
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TN–C–S – Camiwebis sistemis dros nulovani muSa da nulovani 

damcavi gamtarebi qselis nawilSi gaerTianebulia. TN–C–S tipis Camiwebis 

(nax.12.4.) sistemis dros TN–C sistemisagan gansxvavebiT nulovani damcavi 

da nulovani muSa gamtarebi gaerTianebulia erT gamtarad ara Senobis 

mTel eleqtrodanadgarebSi, aramed mxolod mis nawilSi. 

     
              a)                                               b) 

   nax.12.4. Camiwebis TN–C–S sistema: sqema (a) da sqemis mixedviT Sesrulebuli SeerTeba (b) 

 

gayofa SeiZleba moxdes Senobis Semyvan-gamanawilebel mowyobilobaSi 

nulovan-damcav PE salteze an Senobis eleqtrodanadgaris romelime wer-

tilSi, (magaliTad, gamanawilebeli mowyobilobis PE salteze). 

pirvel SemTxvevaSi Senobis yvela eleqtrodanadgarze gamoyenebulia 

ori gamtari – nulovani damcavi da nulovani muSa. meore SemTxvevaSi PEN  

gamtari mierTebulia Senobis eleqtroenergiis momaragebis mixedviT 

pirvel eleqtrodanadgarTan, ris Semdegac xdeba misi gayofa or nulovan 

gamtarad: damcavi da muSa. 

eleqtrodanadgaris Ria nawilebi mierTebulia nulovan damcav gamtar-

Tan (xuTgamtarian sistemaSi) an PEN  gamtarTan (oTxgamtarian sistemaSi). 

daimaxsovreT!  stacionarul danadgarebSi damcavi da nulovani muSa 

gamtaris funqciebi SeiZleba SeiTavsos PEN  gamtarma im SemTxvevaSi, Tu 

misi kveTi aris aranakleb 10 mm2 spilenZisa da 16 mm2 aluminis 

SemTxvevaSi. 

gayofis wertilSi saWiroa gaviTvaliswinoT calkeuli momWerebi an 

salteebi nulovani da damcavi gamtarebisTvis. PEN gamtari romelic 

iTavsebs muSa da damcav funqciebs SeerTebuli unda iqnes damcav 

gamtarTan. 

TN sistemaSi SeiZleba gamoyenebul iqnes: zedenebisagan dacvisa da 

dacvis mowyobilobebi, romlebic reagireben diferencialur denze. 

TT sistemis (nax.12.5.a) dros wyaros neitrali Camiwebulia, xolo eleq-

trodanadgaris Ria gamtari nawilebi mierTebulia CamamiwebelTan, kvebis 

wyaros neitralis Camamiweblisgan damoukideblad. am dros gamoiyeneba 

Senobebis metalis karkasi.  
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                     a)                                        b) 

nax.12.5. Camiwebis sistemebi: TT (a) da IT (b) 

 

IT sistemis (nax.12.5.b). dros wyaros neitrali izolirebulia an 

dakavSirebulia sakmaod didi winaRobiT, xolo eleqtrodanadgaris Ria 

gamtari nawilebi Camiwebulia. am sistemaSi SeiZleba gamoyenebuli iqnes 

izolaciis kontrolis, zedenebisagan dacvisa da diferencialur denze 

mareagirebeli  mowyobilobebi. 

 

sakontrolo kiTxvebi: 

1. ramdeni asoTo aRiniSneba Camiwebis sistemis qselebi da ras aRniS-

navs TiToeuli maTgani? 

2. Camiwebis sistemis ramdeni saxe arsebobs? CamoTvaleT saTiTaod. 

3. riT gansxvavdeba TN–C–S sistema TN–C sistemisagan? 

  

12.3. Camamiweblis montaJi 

 
Camamiwebeli mowyobilobis montaJi Sedgeba Semdegi operaciebisagan: 

Camamiweblebis dayeneba; Camamiwebeli gamtarebis Cawyoba; Camamiwebeli gam-

tarebis erTmaneTTan SeerTeba; Camamiwebeli gamtarebis CamamiweblebTan da 

eleqtromowyobilobebTan SeerTeba. 

Camiwebis mowyobad gamoiyeneba vertikaluri da horizontaluri eleq-

trodebi. vertikalur eleqtrodebad gamoiyeneba foladis milebi diamet-

riT 5–6 sm da sisqiT aranakleb 3,5 mm-isa da foladis kuTxovanebi sisqiT 4 

mm, zomebiT 4040 dan 6060-mde mm, sigrZiT 2,5–3 m. Camamiweblebis mo-

sawyobad winaswar Txrian 0,5 m sifarTisa da 0,7–0,8 m siRrmis tranSeas 

(nax.12.6.a), ris Semdegac milebs an kuTxovanebs meqanizmebis saSualebiT 

Caasoben miwaSi. 10–12 mm diametrisa da 4–4,5 m sigrZis  foladis Reroebs 

specialuri samarjvebis saSualebiT, brunviTimozraobiT Caasoben miwaSi. 

miwaSi Casobili vertikaluri eleqtrodebis zeda boloebs aranaklebi 4 12 

mm foladis zoliTa an aranaklebi 6 mm diametris mrgvali foladiT 

erTmaneTTan aerTeben gverdidan (nax.12.6.b), radgan aseT mdgomareobaSi 

ufro mosaxerxebelia misi miduReba da, amasTanave, miwasTan ukeTesi 

kontaqtic aqvs. daSoreba eleqtrodebs Soris unda iyos 2,5–3 m. SeduRebis 

adgilebi, koroziis Tavidan acilebis mizniT ifareba bitumiT. Ggare 
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Camamiwebeli konturis mowyoba da Siga Camamiwebeli qselis Cawyoba war-

moebs eleqtrodanadgaris proeqtis muSa naxazebis mixedviT. TxrilSi 

yrian sufTa miwas da tkepnian mas. es ukanaskneli amcirebs Camiwebis 

gandinebis winaRobas. 

  
                       a)                               b) 

nax.12.6. Camiwebis konturis Txrili (a) da MSeduRebuli milebi (b) 

 

aseTnairad momzadebul TxrilSi awyoben horizontalur eleqtrodebs. 

am SemTxvevaSic foladis zolis eleqtrodebi unda ganlagdes  gverdiTa 

mxriT. 

 daimaxsovreT! Camamiwebeli gamtarebis SenobaSi Seyvana xdeba ara-

nakleb ori adgilisa. 

Camamiwebeli magistraluri gamtarebi gahyavT kedlis zedapiridan 0,05–

01 m daSorebiT iatakidan 0,4–0,6 m simaRleze. damagrebis wertilebs Soris 

daSoreba unda iyos 0,6–1,0 m. mSral adgilebsa da qimiurad aqtiuri gare-

mos ararsebobis SemTxvevaSi, dasaSvebia Camiwebis gayvana uSualod kedel-

ze. 

Camamiwebeli zolebi kedelze magrdeba diubelebiT, samSeneblo samon-

taJo dambaCis daxmarebiT. farTod gamoiyeneba aseve Camagrebuli detalebi, 

romlebzec mieduReba Camiwebis zolebi. 

tenian da agresiuli garemos mqone SenobebSi Camamiwebel gamtarebs 

miaduReben diubelebiT Camagrebul sayrdenebze. aseT SenobebSi Camamiwebel 

gamtarsa da fuZes Soris RreCos Sesaqmnelad gamoiyeneba 25–30 mm sifar-

Tisa da 4 mm sisqis foladis zolebisagan dawnexili damWeri. wriuli Cama-

miwebeli gamtarebis gasayvanad gamoiyeneba kronSteinebi. 

eleqtrodanagarebs, romlebic eqvemdebarebian Camiwebas, Camamiwebel ma-

gistralebTan aerTeben calkeuli ganStoebebiT. foladis Camamiwebel gam-

tarebs metalokonstruqciebTan aerTeben SeduRebiT, xolo mowyobilobas-

Tan SeZlebisdagvarad imave wesiT. 

qvesadgurebSi amiweben eleqtromowyobilobis yvela elementsa da meta-

lis konstruqciebs. Zalovani transformatorebis Camiweba xdeba foladis 

gvarlisagan damzadebuli moqnili zRudariT. zRudaris erT bolos mia-
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duReben Camamiwebel gamtarTan, xolo meores – miaerTeben transforma-

torTan WanWikuri SeerTebiT. 

daimaxsovreT! qvesadguris garSemo Cveulebriv akeTeben saerTo 

Camamiwebel konturs, romelzedac miaduReben qvesadguris Siga nawilis 

Camamiwebel gamtarebs. eleqtromowyobilobis calkeul elementebs Cama-

miwebel gamtarebTan aerTeben paralelurad da ara mimdevrobiT, radgan 

am dros Camamiwebeli gamtaris gawyvetis SemTxvevaSi mowyobilobis 

nawili aRmoCndeba Camiwebis gareSe. 

6–10 kv mcvelebs amiweben Camamiwebeli gamtaris sayrdeni izolatoris 

miltuCas, CarCos an metalis konstruqciasTan, mierTebis gziT. 

 

sakontrolo kiTxvebi: 

1. ra operaciebisagan Sedgeba Camamiwebeli mowyobilobis montaJi? 

2. ra masalisagan aris damzadebuli eleqtrodebi? 

3. ra manZiliT unda iyvnen daSorebuli eleqtrodebi? 

4. riT xdeba Zalovani transformatoris Camiweba? 

 

12.4.  danuleba 

 

danuleba ewodeba eleqtrodanadgaris metalis aradengamtari nawi-

lebis eleqtrul SeerTebas samfaza damwevi transformatoris an genera-

toris meoreuli gragnilis Camiwebul neitralTan, erTfaza denis wyaros 

Camiwebul gamommyvanTan, mudmivi denis wredebSi Camiwebul Sua wertilTan. 

daimaxsovreT! danulebis moqmedebis principi dafuZnebulia mokled 

SerTvis aRZvraze, fazis xelsawyos an mowyobilobis aradengamtar 

nawilze garRvevis dros, rasac mivyavarT dacvis sistemis amuSavebamde. 

 

danuleba dacvis ZiriTadi saxea iribi Se-

xebis dros 1000 v Zabvamde yrud Camiwebul 

neitralian eleqtrodanadgarebSi. radganac 

neitrali Camiwebulia, danuleba SeiZleba 

ganvixiloT rogorc Camiwebis specifikuri 

saxesxvaoba. 

nulovani damcavi gamtari ewodeba gamtars 

(nax.12.7.), romelic erTmaneTTan aerTebs danu-

lebul nawilebs (korpusebi, konstruqciebi, 

garsacmebi da sxva) kvebis wyaros (transforma-

torebi, generatorebi) Camiwebul neitralTan.  

 
nax.12.7. korpusis danuleba 
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380/220 v qselebSi gamoiyeneba transformatorebisa da generatorebis 

neitraluri wertilebis Camiweba. jer ganvixiloT 380 v Zabvis qseli Camiwe-

buli neitraliT (nax.12.8.a). Tu adamiani Seexeba am qselis gamtars, maSin fa-

zuri Zabvis zemoqmedebiT Seiqmneba dazianebis wredi, romelic Seikvreba 

adamianis sxeulis, fexsacmlis, iatakis, miwisa da Camiwebuli neitralis 

gavliT (ix. isari). igive wredi Seikvreba, Tu adamiani Seexeba izolacia-

dazianebul korpuss. amasTanave, ar SeiZleba eleqtromimRebis korpusis 

Camiweba. davuSvaT, rom aseTi Camiweba mainc momxdaria (nax.12.8. b) da 

eleqtroZravas korpusze  warmoiSva mokle SerTva. mokled SerTvis deni 

gaivlis ori _ eleqtromimRebis (Rm ) da neitralis (R0) Camamiweblis gavliT. 

       
                     a)                                b) 

nax.12.8. Camiwebul neitralian qselis gamtarTan Sexeba (a) da yrudCamiwebul 

neitralian qselSi eleqtromimRebis Camiweba 

 

omis kanoniT qselis fazuri Zabva Rm  da  R0 Camamiweblebs Soris gana-

wildeba proporciulad, anu rac meti iqneba Camamiweblis winaRoba, miT 

meti iqneba masze Zabvis vardna. ase magaliTad,Tu winaRoba R0 = 1 omi, Rm = 4 

omi da fazuri Zabva Uf = 220 v, maSin Camamiweblebze ZabvaTa vardna 

ganawildeba ase: Rm winaRobaze gveqneba 176 v, xolo R0 winaRobaze _ 44 v. 

amgvarad, Zravas korpussa da miwas Soris aRiZvra sakmaod saSiSi Zabva. 

adamiani, romelic Seexeba korpuss, SeiZleba daziandes eleqtruli deniT. 

Tu adgili eqneba winaRobaTa uku Tanafardobas anu R0 meti iqneba Rm-ze, 

maSin saSiSi Zabva SeiZleba aRiZvras miwasa da transformatoris axlos 

dayenebuli mowyobilobebis korpusebs Soris, romelTac gaaCniaT neitra-

lis saerTo Camiweba. 

naCvenebi mizezis gamo 380/220 v 

Zabvis eleqtrodanadgarebSi, yrud 

Camiwebul neitralian  qselebSi gamo-

iyeneba sxva saxis Camiwebis sistema: 

yvela metalis korpusebi da konstruq-

ciebi eleqtrulad dakavSirebulia 

erTmaneTTan transformatoris yrud 

Camiwebul neitralTan (nax.12.9.) qselis 

nulovani an specialuri danulebis 

gamtariT. amis gamo nebismieri SerTva 

 

nax.12.9. Camiwebul neitralian qselSi 
eleqtromimRebis danuleba 
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korpusTan gardaiqmneba mokled SerTvad da avariuli ubani gaiTiSeba 

avtomaturi amomrTveliT an mcveliT. Camiwebis aseT sistemas ewodeba 

danuleba. 

daimaxsovreT! danulebis dros usafrTxoebis uzrunvelyofa miiR-

weva qselis im ubnis gamorTviT, romelSic moxda korpusze SerTva. 

iseve rogorc yvela Camiweba ver uzrunvelyofs usafrTxoebas, aseve 

verc yvela danuleba gamodgeba usafrTxoebis uzrunvelyofisaTvis. danu-

leba Sesrulebuli unda iyos ise, rom avariul ubanze mokled SerTvis 

denma miaRwios iseT mniSvnelobas, romelic sakmarisi iqneba uxloesi 

dnobadi mcvelis gasalRobad an avtomatis amosarTvelad. amisaTvis mok-

led SerTvis wredis winaRoba unda iyos sakmaod mcire. Tu amorTva ar 

moxda da mokled SerTvis deni xangrZlivad gaivlis wredSi, maSin miwis 

mimarT Zabva aRiZvreba ara marto dazianebul korpusze, aramed yvela danu-

lebulzec. es Zabva SeiZleba aRmoCndes mniSvnelovani sididis da Sesabami-

sad saSiSi, gansakuTrebiT im adgilebSi sadac ar aris potencialebis 

gaTanabreba. amitom danulebis mowyobisas zustad unda Sesruldes eleq-

trodanadgarebis mowyobis wesebis moTxovnebi: 1) dazianebuli xazis avto-

maturi amorTvis dro ar unda iyos 0,4 wm-ze meti; 2) saimedobis koefici-

enti unda iyos aranakleb 3-isa dnobadi mcvelebisa da avtomaturi amomr-

TvelebisaTvis _ normalur SenobisaTvis; 4_6 _ ki feTqebadsaSiSi Senobebi-

saTvis; 3) Camamiwebeli mowyobilobis R0 neitralis  gandinebis winaRoba 

(muSa Camiweba) unda iyos araumetes 2, 4 da 8 omisa, Sesabamisad, 660, 380 da 

220 v Zabvis samfaza denis eleqtrodanadgarebisaTvis. 

 

sakontrolo kiTxvebi: 

1.  ras ewodeba danuleba? 

2.  razea damyarebuli danulebis moqmedebis principi? 

3.  ras ewodeba nulovani gamtari? 

4.  rogor miiRweva danulebis dros usafrTxoebis uzrunvelyofa? 

 

12.5. mexsaridebi 

 

 mexi aris kolosaluri eleqtruli muxti (nax.12.10.), romelsac Seu-

Zlia daazianos adamianebi da Senobebi, gamoiwvios xanZari. yovelive amis 

Tavidan asacileblad saWiroa mexisgan dacva, anu mexsaridebis damontaJeba. 

daimaxsovreT! mexasaridi _ es aris nebismieri Senobis aucilebeli 

nawili. mexsaridis sistemis gareSe Senoba da Sesabamisad, masSi myofi 

adamianebi daucveli arian stiqiisagan. 
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nax.12.10. mexis dacema 

 

amitom mexsaridi saWiroa Senobis mexis pirdapiri dartymisa da mis 

mier gamowveuli gadaZabvebisagan dasacavad. arsebobs mexsaridis ori saxe: 

gare da Siga. gare mexsaridi warmoadgens sistemas, romelic uzrunvelyofs 

mexis daWerasa da miwaSi gagzavnas, riTac icavs Senobas dazianebisa da 

xanZrisagan. Siga mexsaridi moicavs  RonisZiebaTa da mowyobilobaTa komp-

leqss, romelTa daniSulebaa potencialebis gaTanabreba, rac gamoricxavs 

saSiSi Zabvebis aRZvras SenobaSi Semaval eleqtrul wredebsa da mil-

sadenebSi. 

gare mexsaridis (nax.12.11.) Semad-

genlobaSi Sedian: mexis mimRebi; den-

sarini da Camamiwebeli. 

mexis mimRebi konstruqciulad 

warmoadgens metalis wawvetebul Re-

ros, romelic dayenebulia anZaze an 

aweulia axlomdebare Senobebsa da 

xeebze maRla. misi funqciaa elvis 

muxtis daWera. wawvetebul mexis mim-

Rebze xdeba eleqtrostatikuri ve-

lis koncentracia, risi wyalobiTac 

mexis ganmuxtva advilad xdeba masze 

da specialurad gayvanili gamtariT 

midis miwaSi. 

daimaxsovreT! mexis ganmuxtvas gaaCnia uzarmazari energia, aRiZvreba 

milionobiT volti Zabva. mTelma Camamiwebelma eleqtrulma wredma dau-

zianeblad (ar gadnes da ar daiwvas) unda gauZlos aseulobiT amperi 

sididis dens. 

Reros wvero miT ufro efeqturad muSaobs, rac ufro wawvetebulia, 

magram mexis dartymis dros wvero dneba da amdenad misi mdgradoba 

atmosferuli movlenebis zemoqmedebis mimarT mcirea. amitom gviwevs kom-

promisze wasvla. mexis mimRebis samuSao bolos variantebi naCvenebia 

nax.12.13-ze. 

 
nax.12.11. saxlze damontaJebuli mexsaridi 
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          a)         b)           g)          d)         e)        v) 

nax.12.13. mexis mimRebebi damzadebuli: foladis mavTulisagan (a,b); wnelisagan (g); 

wyalsadeni milisagan (d); foladis zolisa (e) da kuTxovanasagan (v). (zomebi mm-Si): 1 _ 

moTuTiebuli mavTulis mirCiluli artaxi; 2 _ SeduReba; 3 _ moqloni 

 

aris imis garantia, rom mexi daartyams mexmimRebs da ara gverdiT 

mdgom Senobas?! Tu azrobrivad warmovidgenT konuss, romlis wvero em-

Txveva mexmimRebis wveros da misi kuTxea 900, maSin yvelaferi rac 

aRmoCndeba konusis SigniT, mdebareobs mexsaridis dacvis zonaSi. 

 
                          a)                               b) 

nax.12.14. mexsaridis dacvis zona (a) da saxlis ganivkveTi gegmaSi ((b): h0- kedlis simaRle; h 

– mexmimRebis simaRle kedlebis zemoT; R – garSemowerilobis radiusi, romelSic ewereba 

saxlis ganivkveTi; punqtiriT naCvenebia damcavi konusi 

 

miaxloebiT SeiZleba gamoviTvaloT, rom Tu saxlis ganivkveTi 

Tavsdeba R radiusis wreSi, maSin mexis mimRebi saxlis kedlebidan unda 

avwioT h R  simaRleze (metrebSi). magaliTad, 10 10 m kvadratuli zomis 

saxlisaTvis diagonali Seadgens 14 m. aqedan gamomdinare, dacvis zonis 

radiusi R = 7 m. rCeba saxuravis problema. ufro zustad, Tu igi mTlianad 

moTavsebulia zemoT naxseneb konusSi ise, rogorc es naCvenebia nax.12.14.a-

ze, maSin problema gadaWrilia. magram Tu saxuravi orferdaa da misi 

frontonebi ar Tavsdeba damcav konusSi, maSin, ra Tqma unda, SeiZleba 
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mexmimRebis aweva ufro maRla, magram es araa saukeTeso gadawyvetileba. 

unda movZebnoT problemis gadawyvetis ukeTesi varianti. 

SeiZleba davayenoT ori mexsaridi, maTi konusebi moicaven mTel sa-

xuravs (nax.12.15.b). grZeli viwro saxlisaTvis es swori, marTebuli 

gadawyvetaa, radgan erTanZian mexsaridTan SedarebiT mcirdeba maTi simaR-

le. 

 
       a)                      b)                 g)                   d) 

nax.12.15.  mexsaridebis  sxvadasxva konstruqciebi: a _ saxlis yvelaze maRal nawilze; 

b _ horizontaluri (gvarlis) ; g _ damatebiTi frontonebze; d- ori mexmimRebiT 

 

daimaxsovreT! metalis saxuravi SeiZleba gamoyenebuli iqnes mexis 

mimRebad. am SemTxvevaSi orive daqaneba SeerTebuli unda iqnes densa-

rinTan da Sesabamisad CamamiweblebTan, 

 

sakontrolo kiTxvebi: 

1.  ra SeiZleba gamoiwvios mexis dacemam? 

2.  ras warmoadgens mexsaridi da risgan Sedgeba igi? 

3.  ras warmoadgens mexis mimRebi konstruqciulad? 

4.  SeiZleba Tu ara metalis saxuravis gamoyeneba mexis mimRebad? 

 

12.6. densarini 

 

densarini – es aris mexsaridis sistemis nawili, romlis daniSnulebaa 

denis gatareba mexis mimRebidan Camamiweblisaken; densarinad yvelaze 

ukeTesia 5_6 mm diametris moTuTiebuli foladis mavTulis gamoyeneba. 

aseve dasaSvebia agreTve foladis zolis an wyalsadeni milis gamoyeneba. 

densarini ar SeiZleba gaviyvanoT wvad zedapirebze (minimaluri daSoreba 

150 mm). 

daimaxsovreT! Zalian mniSvnelovania densarinis mexis mimRebTan da 

CamamiwebelTan saimedo SeerTeba. 

yvelaze saimedoa SeduRebiT SeerTeba. aseve dasaSvebia moqlonva, Wan-

WikebiT SeerTeba, mavTulis artaxi. magram aseTi kontaqti daculi unda 

iyos izolaciiT. nax.12.16-ze naCvenebia densarinis mexis mimRebTan SeerTebis 

xerxebi. 
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         a)                              b)                      g) 

nax.12.16.densarinis mexis mimRebTan SeerTebis xerxebi: a _ WanWikebiT; b _ SeduRebiT; g _ 

moTuTiebuli foladis mavTulis artaxiT; 1 _ foladis zoli; 2 _ tyviis safeni;  

3 _ WanWiki; 4 _ mavTuli; 5 _ SeduReba; 6 _ moTuTiebuli mavTuli diametriT 1,5_2,5 mm 

 densarini unda iyos rac SeiZleba mokle. 

sakontrolo kiTxvebi: 

1.   ra aris densarinis daniSnuleba? 

2. rogor SeiZleba densarinis mexis mimRebTan da CamamiwebelTan Seer-

Teba? 

12.7. Camamiwebeli 

 

Camamiwebeli – es aris niadagSi Rrmad Cafluli metalis gamtari 

(nax.12.17.), romelic uzrunvelyofs miwasTan saimedo kontaqtsa da 

Sesabamisad _ mexis denis gatarebas miwaSi. tenian niadagebSi sakmarisia 

mowyobil iqnes horizontaluri Camamiwebeli. risTvisac saWiroa 80 sm 

siRrmis TxrilSi Caidos 16_20 mm diametris armaturis naWeri, 4040 mm 

zomis foladis kuTxovana an 404 mm zomis foladis zoli. Camamiweblis 

sigrZe unda iyos aranakleb 3 m-isa. dauSvebelia parmaRebTan da sacalfexo 

bilikebTan 5 m-ze axlos Camamiweblis Cadeba. 

 
                         a)                     b) 

nax.12.17. vertikaluri (a) da horizontaluri (b) Camamiweblis konstruqcia: 

1 _ Camamiwebeli; 2 _ densarini; 3 _ ganivi salte 

 

sakontrolo kiTxvebi: 

1.  ras warmoadgens Camamiwebeli? 

2. ras uzrunvelyofs Camamiwebeli? 

3.  sad aris dauSvebeli Camamiweblis Cadeba? 



308 
 

12.8. Camiwebis winaRobis sazomi xelsawyoebi da winaRobis  gazomva 

 

Camamiwebeli mowyobilobis xarisxi mniSvnelovan gvlenas axdens eleq-

truli danadgarebis gamoyenebis usafrTxoebaze, gansakuTrebiT eleqtruli 

deniT dazianebisa da mexisagan dacvis efeqturobaze. 

eleqtruli deniT dazianebisagan dacvis moTxovnebis eleqtruli dana-

dgarebis Sesabamisobis SemowmebisaTvis saWiroa Camamiwebeli mowyobilobis 

winaRobis gazomva. 

daimaxsovreT! Camiwebis winaRoba saSualebas gvaZlevs ganvsazRvroT 

Sexebis Zabva miwis mimarT, romelic SeiZleba aRiZras Zabvis qveS myof 

dengamtar nawilebTan Sexebis dros. 

gruntis kuTri da Camamiwebeli mowyobilobis winaRobis gazomvis saWi-

roeba Tavs iCens  proeqtirebisa da montaJis etapze. 

Camiwebis konturis winaRobis gasazomad amJamad gamoiyeneba specialu-

ri xelsawyo Ф4103-М1 (М416-is Semcvleli) (nax.12.18.a). gazomvis dawyebis win 

axdenen xelsawyo regulirdeba Semdegi TanmimdevrobiT: dgamen mas hori-

zontalur mdgomareobaSi da gazomvis zRvaris gadamrTveli gadahyavT 

mdgomareobaSi `kontroli 5 omi~. aWeren TiTs Rilaks da xelsawyos 

`reoqordis~ saxeluris brunviT indikatoris isars ayeneben nulovan 

mdgomareobaSi. reoqordis skalaze unda iyos Cveneba 0,35–5 omi normaluri 

klimaturi pirobebisa da kvebis wyaros normaluri Zabvis dros. xelsawyos 

ganalageben gasazomi Camiwebis axlos. damxmare Camamiweblis Rd da poten-

cialur eleqtrodis Rz (`zondi~) Reroebs CaarWobes miwaSi nax.12.18.b-ze 

mocemuli daSorebiT. 

      
                    a)                                b) 

nax.12.18. Camiwebis winaRobis sazomi xelsawyo Ф4103-М1 (М416)A(a) da  

Camiwebis winaRobis gazomvis sqema (b) 

Camiwebis winaRobis uxeSi gazomvisaTvis xelsawyos 1 da 2 momWerebs 

SeaerTeben zRudariT  da CarTaven gasazom obieqtTan sammomWeriani sqemiT 

(nax.2.18.b). zusti gazomvebis dros 1 da 2 momWerebidan moxsnian zRudars da 

CarTaven xelsawyos gasazom obieqtTan oTxmomWeriani sqemiT. es sqema gamo-

ricxavs cdomilebas, romelic masSi SeaqvT SemaerTebeli gamtarebisa da 
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kontaqtebis winaRobas. gruntSi CaSvebuli Reroebis sigrZe unda iyos 

aranakleb 0,5 m, Cveulebriv iReben 1_1,5 m-s. damxmare Camamiwebeli da zondi 

mzaddeba diametriT aranakleb 10 mm metalis Reros an milis saxiT. 

Tu Camamiwebeli mowyobilobis gamocdisas gandinebis winaRoba aris 10 

omi, maSin damxmare mowyobilobis winaRobas iReben araumetes 250 omisa, 

xolo Tu gandinebis winaRoba aris 100_1000 omis farglebSi, maSin damxmare 

Camamiweblis winaRoba unda iyos araumetes 500_1000 omisa. gazomvis yvela 

SemTxvevisaTvis zondis winaRoba unda iyos araumetes 1000 omisa. maRali 

kuTri winaRobis mqone gruntSi gazomvis Sedegebi iqneba miaxloebiTi. 

daimaxsovreT! gazomvis Sedegebis gazrdisaTvis amcireben damxmare 

Camamiweblis winaRobas mis garSemo niadagis danestianebiTa da maTi 

raodenobis gazrdiT. damatebiT Reroebs Caasoben erTmaneTisagan 2_3 m 

daSorebiT. yvela Rero erTmaneTTan eleqtrulad aris SeerTebuli da 

qmnis damxmare Camamiweblis an zondis konturs. gazomvas awarmoeben 

zemoT motanili sqemiT. 

gazomva xdeba Semdegi TanmimdevrobiT: xelsawyos gadamrTvels da-

ayeneben mdgomareobaSi `X1~ (gamravlebuli 1-ze). daaWeren Rilaks da 

`reoqordi~-s saxeluris brunviT aRweven indikatoris isris nulTan 

maqsimalur miaxloebas. gazomvis Sedegi ganisazRvreba reoqordis skaliT. 

Tu gazomvis Sedegi aRmoCnda 10 omze meti, maSin gadamrTvels daayeneben 

erT romelime mdgomareobaSi X5, X20 an X100 da imeoreben zemoT naCveneb 

gazomvis operacias. 

daimaxsovreT! gazomvis Sedegi ganisazRvreba skalis Cvenebis namrav-

liT reoqordis mamravlze. 

nax.12.19-ze mocemulia Tanamedrove, 

uaxlesi MRU-100 tipis xelsawyos gamo-

yenebiT, sampolusa meTodiT Camiwebis 

winaRobis gazomvis sqema. 

Camiwebis winaRobis sampolusa me-

TodiT gazomvisas, Camamiwebeli mowyo-

bilobis axlos gruntSi CaarWoben or 

sazom eleqtrods: denur eleqtrods RH 

da Zabvis eleqtrods RS. eleqtrodebs 

Soris daSoreba unda iyos arankleb 20 

m-isa. Zabvis eleqtrods RS moaTavseben 

gasazom Camamiwebel mowyobilobasa da 

denur eleqtrods RH Soris nulovani potencialis areSi. xelsawyo zomavs 

Seqmnil wredSi gamaval dens. aseve Zabvas Camamiwebel mowyobilobasa da 

Zabvis RS eleqtrods Soris. Zabvis mniSvnelobis denis mniSvnelobaze 

gayofiT miiReba Camamiwebeli mowyobilobis winaRoba. 

 
nax.12.19. Camiwebis winaRobis gazomva 

sampolusa meTodiT 
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daimaxsovreT! Camiwebis sistema eqspluataciis dros eqvemdebareba 

periodul Semowmebas. raTa koroziam da gruntis kuTri winaRobis 

cvlilebam mniSvnelovni gavlena ar moaxdinos mis parametrebze. 

Camamiwebelma mowyobilobam mwyobridan gamosvla SeiZleba ar gvaCve-

nos manam, sanam ar moxdeba garRveva da ar dadgeba saSiSi situacia. 

Camamiwebeli konturis winaRobis gazomva xdeba niadagis mcire gamta-

robis periodSi: zamTarSi didi yinvebisa da zafxulSi gvalvebis dros. 

gazomvebi unda Catardes weliwadSi sul mcire erTxel, aseve yoveli 

kapitaluri remontisa da danadgaris xangrZlivi umoqmedobis  Semdeg.  

Camamiwebeli gamtarebisa da salteebis garegani daTvaliereba warmo-

ebs aranakleb eqvs TveSi erTxel, xolo gansakuTrebiT tenian SenobebSi – 

sam TveSi erTxel. 

 

sakontrolo kiTxvebi: 

1.   ris saSualebas gvaZlevs Camiwebis winaRobis gazomva? 

2. romeli xelsawyoebi gamoiyeneba Camiwebis winaRobis gasazomad? 

3.   rogoria Camiwebis winaRobis gazomvis Tanmimdevroba? 

4. weliwadis romel dros awarmoeben Camiwebis winaRobis gazomvas? 

5. skalisa da reoqordis Cvenebis mixedviT rogor ganisazRvreba Cami-

webis winaRoba? 

 

Sefasebis indikatorebi: 

 

Camiweba, misi sistemis tipebi da montaJi. danuleba. mexsaridi. 

- eleqtromowyobilobebis muSa da damcavi damiwebis mowyoba; 

- xelovnuri damiwebis mowyobilobis damontaJeba; 

- damiwebis Ria magistralis montaJi Senobis Siga da gare 

kedlebze; 

- danulebis mowyoba; 

- mexsaridis damontaJeba. 

Camiwebis winaRobis sazomi xelsawyoebi da winaRobis gazomva:  

- Camiwebis winaRobis sazomi xelsawyoebis momzadeba da CarTva; 

- damxmare Camamiweblisa da zondis dayeneba; 

- 4 omze meti Camiwebis winaRobis gazomva sam sadeniani sqemiT; 

- 4 omze naklebi Camiwebis winaRobis gazomva oTxsadeniani sqemiT.  
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Tavi XIII. eleqtruli Tbili iataki da misi montaJi 

 

 am TavSi Tqven gaecnobiT Tanamedrove teqnologiuri ganviTarebis do-

nes, romelic minimaluri danaxarjebiT uzrunvelyofs sacxovrebeli far-

Tobebis gaTbobas Tbili iatakiT; mocemulia Tbili iatakis sistemis da-

xasiaTeba; ganxilulia saWiro simZlavreebis gansazRvris sxvadasxva meTo-

dika da Tbili iatakis montaJis teqnologia. 

 

13.1. Tbili iatakis sistemebi 

 

ukanaskneli wlebis ganmavlobaSi Tbili iataki popularulia mTel 

msoflioSi. dReisaTvis Znelia warmovidginoT evroremonti mis gareSe. 

iatakis gaTbobis sistema SeiZleba davayenoT nebismier sacxovrebel binaSi, 

ofisebsa da samrewvelo daniSnulebis SenobebSi. 

swori da profesiuli eleqtromontaJi uzrunvelyofs iatakis gaTbo-

bis sistemis srul saimedoobasa da eqspluataciis usafrTxoebas. 

jer kidev samSeneblo samuSaoebis mimdinareobisas unda ganisazRvros 

eleqtrosamontaJo kolofebis ganlagebis adgilebi, raTa rozetebi da amo-

mrTvelebi usafrTxod iqnes dayenebuli. 

daimaxsovreT! Tbili iataki komfortis maRali donea. amasTanave, Tu 

wlebis winaT es teqnologia mxolod rCeulTaTvis iyo gankuTvnili, 

amJamad igi praqtikulad yvelasaTvis xelmisawvdomia. 

Tbili iatakis mowyoba dReisaTvis sirTules ar warmoadgens. misi 

upiratesoba araspecialistisTvisac ki TvalSi sacemia. ra unda iyos imaze 

sasiamovno, roca binaSi, iatakis doneze, temperatura +240C-ia, ufro maRla-  

+22
0
C, xolo adamianis  simaRleze +20

0
C (nax.13.1.a). 

       
                       a)                                 b) 

nax. 13.1. oTaxSi Tbili iatakis mier gamoyofili siTbos ganawileba. (a)  

da Tbili iatakis struqtura (b) 

nax.13.b-ze warmodgenilia Tbili iatakis struqtura, romelic Sedgeba: 

gamacxelebeli kabelis, qviSa-cementis qerqis, dekoratiuli safaris, Ter-
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moregulatoris, temperaturis gadamwodebis, samontaJo lentis, Tboizola-

ciisa da gadaxurvisagan. 

daimaxsovreT! eleqtruli Tbili iatakis safuZvels warmoadgens ka-

beli (nax.13.2. a), romlis gamtarebis xarisxze damokidebulia iatakis mu-

Saobis xangrZlivoba da qmediT unarianoba. 

  

     
               Aa)                                   b)                           

nax.13.2. Tbili iatakis samontaJo orZarRviani  kabeli(Aa) da misi Semadgeneli nawilebi (b) 

 

Tbili iatakis muSaobis principi sakmaod martivia da SemdegSi mdgoma-

reobs: kabeli CarTulia 220_240 v Zabvis qselSi, ris gamoc masSi gaivlis 

deni. kabelSi gavlisas deni aTbobs mas, xolo kabeli, Tavis mxriv, Tanda-

TanobiT aTbobs betonis qerqs an filas. am process marTavs Termoregu-

latori. Tbili iatakSi gofrirebuli miliT Seyvanilia da betonis qerqis 

qveS, kabelTan erTad, moTavsebulia specialuri Termogadamwodi, romelic 

CarTulia TermoregulatorTan da gamoyenebulia ukukavSirad. Tu iataki 

gaTbeba gansazRvrul temperaturamde, maSin gadamwodiAsignals miawodebs 

Termoregulators, raTa gamorTos gaTboba da Sesabamisad, Tu iataki ga-

civdeba gansazRvrul temperaturamde, maSin gadamwodi kvlav „Seaxsenebs“ 

Termoregulators gaTbobis CarTvas. gaTbobis temperatura regulirdeba 

TermogadamwodiT. dazianebis SemTxvevaSi igi advilad gamodis iatakidan 

da icvleba axliT. 

kabelis (nax13.2.b) Siga ZarRvi Sesrulebulia niqromis, moTuTiebuli 

foladis, TiTberis an sxva masalisagan. ZarRvis izolacia or, sam da oTx-

feniania. izolaciisaTvis gamoyenebulia poliqlor-viniliti, polieTileni, 

ftoroplasti, silikonis rezina. sistemis sworad damontaJebisa da 

eqspluataciisas gamacxelebeli ZarRvis temperatura ar aRemateba 800C-s, 

maSin, roca izolacia „iWers“ 1000
C temperaturaze mets. Sinagani izolacia 

garSemortymulia foladis an spilenZis mavTulis, aluminis an tyviis ki-

litis (`folga~) ekraniT, romelic icavs izolaciasa da ZarRvs meqanikuri 

dazianebisagan da amave dros srulebs Camamiwebeli gamtaris funqcias. rac 

mTavaria, ekrani mniSvnelovnad amcirebs isedac mcire da janmrTelo-

bisaTvis usafrTxo  kabelis mier Seqmnil eleqtromagnitur gamosxivebas.  
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daimaxsovreT! garda erTZarRviani kabelisa, Tbili iatakis sistemi-

saTvis gamoiyeneba orZarRviani kabelic. am SemTxvevaSi eleqtromagni-

turi gamosxiveba kidev ufro mcirea, radganac orive gamtaris magnituri 

veli nawilobriv erTmaneTs akompensirebs. 

garda amisa, orZarRviani kabelis gamacxelebeli seqciis Cawyoba ufro 

advilia erTZarRvianTan SedarebiT, radganac araa aucilebloba ukan, Ter-

mostatTan kabelis meore bolos moyvanisa. 

 

sakontrolo kiTxvebi: 

1.  ra elementebisagan Sedgeba Tbili iataki? 

2. romeli elementi warmoadgens Tbili iatakis safuZvels? 

3.  axseniT Tbili iatakis moqmedebis principi. 

4. ra upiratesoba gaaCnia orZarRvian kabels erTZarRvianTan Sedare-

biT? 

 

13.2. Tbili iatakis simZlavris gaangariSeba 

 

gamacxelebeli kabelebis mniSvnelovan teqnikur parametrs warmoad-

gens grZivi simZlavre anu kuTri Tbogamoyofa. yvelaze ufro gavrcele-

bulia gamacxelebeli seqciebi 15_25 vt/m grZivi simZlavriT. iatakis zeda-

piris gacxelebisaTvis gamoiyeneba fiqsirebuli sigrZis kabeli, romelic 

ar SeiZleba gavadidoT an SevamciroT, radgan kabelis sigrZe gansazRvravs 

Senobis mocemuli farTobis gasaTbobad saWiro simZlavres. simZlavris 

gaangariSebis dros mxedvelobaSi unda miviRoT ara marto Senobis, aramed 

fanjrebis farTobi, Weris simaRlec, kedlebis sisqeca da maTi masalac. 

eleqtruli Tbili iataki gamoiyeneba gaTbobis rogorc ZiriTad, aseve 

damatebiT wyarod. Tu iataki siTbos ZiriTad wyaros warmoadgens, maSin 

gamacxelebeli elementebis simZlavre unda iyos 150_180 vt/m2-ze. Tu igi ga-

moiyeneba rogorc damatebiTi wyaro, maSin sakmarisia 110_120 vt/m2-ze. xis 

iatakis SemTxvevaSi gamacxelebeli elementis simZlavre SeiZleba iyos 

kidev ufro mcire _ 100 vt/m2-ze. kabelis saWiro simZlavris gamoTvla arc 

ise  rTulia. mcire SenobisaTvis umartivesi gaangariSeba ase gamoiyureba. 

davuSvaT, saWiroa davagoT Tbili iataki 5 m2 farTobis mqone saabazanoSi. 

kabeli ar ganlagdeba avejisa da stacionaruli danadgarebis qveS. amitom 

saerTo farTobidan vaklebT sarecxi manqanisa (0,4 m2) da abazanis (1,1 m2) 

mier dakavebul farTs. amgvarad, kabeli Cawyobili iqneba 3,5 m2 sasargebli 

farTze. Tu Tbili iataki iqneba gaTbobis ZiriTadi wyaro (150_180 vt/m2), 

maSin kabelis simZlavre unda iyos aranakleb 525_630 vt (3,5X (a50_180)), 

damatebiTi gaTbobisas (100_120 vt/m2) – 350_420 vt. patara oTaxebisaTvis 

Tbili iatakis mowyobiloba praqtikulad gavlenas ar axdens saerTo 
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eleqtromoxmarebaze, radgan Tbili iataki mudmivad ar muSaobs. miaRwevs 

ra sasurvel temperaturas, igi gamoirTveba da gascems siTbos. 

daimaxsovreT! didi farTobis mqone SenobebisaTvis, gansakuTrebiT 

Tu Tbili iataki gamoiyeneba siTbos ZiriTad wyarod, eleqtromoxmareba 

mniSvnelovnad izrdeba. 

Tbili iatakis sistema Seicavs ara marto gamacxelebel elements, ara-

med Termomaregulirebel aparaturasac – iatakisa da haeris temperaturis 

gadamwodebs. 

Tbili iatakis sistemas upiratesad awyoben keramikuli filebis qveS. 

amasTanave, Tburi iatakis swori gaangariSebis SemTxvevaSi igi SeiZleba 

daigos linoleumis, laminatisa da parketis qveS. magram radganac maTgan 

maTi siTbos gacema naklebia, amitom am SemTxvevaSi Tbili iataki nakleb-

efeqturia. 

 

sakontrolo kiTxvebi: 

1.  ra simZlavris seqciebia yvelaze ufro gavrcelebuli? 

2.  rogori unda iyos gamacxelebeli elementebis simZlavre, Tu igi 

warmoadgens siTbos ZiriTad wyaros? 

3.  rogori unda iyos gamacxelebeli elementebis simZlavre, Tu igi 

warmoadgens siTbos damatebiT wyaros? 

 

13.3. Tbili iatakis montaJis teqnologia 

 

Tbili iatakis montaJi upriania axalmSeneblobis an remontis mimdina-

reobisas. montaJis teqnologia aseTia: winaswar iatakidan 50_80 sm simaR-

leze unda dayendes samontaJo kolofi (nax.13.3.a), romelSic ganTavsdeba 

Termoregulatori. samontaJo kolofidan gamomaval arxSi ideba poli-

qlorvinilitis ori plastikuri mili, romlebic adgil-adgil damagre-

bulia TabaSiris xsnariT da gaTvaliswinebulia gamaxurebeli kabelisa da 

temperaturis gadamwodis dasamontaJeblad. 

       
              a)                       b)                         g) 

nax.13.3. iatakis winaswari mosamzadebeli samuSaoebi 

iataki oTaxis mTel perimetrze unda gasufTavdes nagvisagan. Semdeg, 

pirvel rigSi, kedlebTan unda daigos Tboizolacia (Tbosaizolacio pane-
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lebi) (nax.13.3.b), raTa Semcirdes kedlebis gavliT gamowveuli siTburi 

danakargebi. 

daimaxsovreT! imisaTvis, rom iatakis gaTboba ufro ekonomiuri iyos, 

saWiroa iatakis betonis fuZeze daigos aranakleb 2 sm sisqis Tbo-

saizolacio Sre (nax.13.3.g). 

Tbosaizolacio Sris dagebis Semdeg mis zedapirze. unda ganTavsdes 

hidrosaizolacio gamyofi fena (hidrosaizolacio afski) (nax.13.4.a). 

   
      A      a)                        b)                        g) 

nax.13.4. hidrosaizolacio  fenisa (a) da qviSa- cementis qerqis (b)  dageba  

da samontaJo lentis damagreba (g) 

 

hidrosaizolacio afskis dagebis Semdeg masze unda daisxas 3 sm 

sisqis  qviSa-cementis qerqi 3 sm sisqeze (nax.13.4.b). am ukanasknelma unda 

Seqmnas myari safuZveli gamacxelebeli kabelis montaJisaTvis.Ddasxmis 

procesSi ar unda daziandes hidrosaizolacio afski. 

qviSa-cementis qerqis gamyarebis Semdeg, dasxmidan meore an mesame dRes 

unda daiwyos  iatakis gamacxelebeli kabelis gayvanis eleqtrosamontaJo 

samuSaoebi. 

daimaxsovreT! gamacxelebeli kabeli unda daigos Tavisufal far-

Tobze, rac ufro naklebia kabelis simZlavre, miT ufro naklebi sisqis 

betonis dagebaa saWiro, radgan qerqis sisqis gazrdiT izrdeba sistemis 

muSaobis mocemul reJimze gasvlis dro. 

pirvel rigSi, saWiroa iatakze, yoveli 50 sm daSorebiT, diubeliT an 

sWvaliT damagrebul iqnes metalis samontaJo lenta (nax.13.4.g). samontaJoO 

lentaze samagrebs Soris daSoreba Seadgens 25 mm-s, rac saSualebas iZleva 

Sesruldes gamacxelebeli kabelis montaJi, Kkabelis sxvadasxva bijiT. 

aRniSnuli meTodiT SeiZleba damontaJdes sxvadasxva simZlavris iatakis 

gamacxelebeli. kabelis montaJis dawyebamde gavecnoT mis instruqcias, 

radgan mocemuli miTiTebebis  mixedviT kabelis montaJi uzrunvelyofs 

sistemis saimedo da xangrZliv funqcionirebas. instruqciis gacnobis Sem-

deg da montaJis dawyebis win winaRobis sazomi xelsawyos saSualebiT 

unda Semowmdes gamacxelebeli kabelis izolaciis winaRoba. riTac mo-

wmdeba misi mTlianoba da daurRvevloba. 
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sazomi xelsawyos sacecebi unda miuerTdes gamacxelebeli kabelis 1 

sm sigrZeze izolaciisagan gasufTavebul boloebs (nax.13.5a). sazomi 

xelsawyos Cveneba (nax.13.5.b), anu kabelis gazomili winaRobis maCvenebeli 

unda Seesabamebodes kabelis quros etiketze naCvenebs, dasaSvebia gansxva-

veba plus-minus 10%.  

   
               a)                       b)                        g) 

nax.13.6. gamacxelebeli kabelis Semowmeba (a,b) da lentaze damagreba (g) 

 

gamacxelebeli kabeli lagdeba samontaJo lentis mimmarTvelebis mi-

xedviT. lentis dawyobis win gansazRvreba oTaxSi avejis ganlageba, ra-

TaAmaTi SemovliT SevamciroT siTbos gacema. kabeli Calagdeba mimmar-

Tvelebis mixedviT, bijis dacviTa da mcire daWimviT. kabelis Calagebisas 

gaviTvaliswinoT  minimaluri dasaSvebi moRunvis diametric (kabelis eqvsi 

diametris toli). am wesis dacva gansakuTrebiT saWiroa gamacxelebeli da 

SemaerTebeli kabelebis SeerTebis adgilze. amitom sasurvelia SemaerTe-

beli quroebi ganlagdes kabelis ganlagebis sworxazovanad. 

gamacxelebeli kabeli saimedod da fiqsirdeba magrdeba samontaJo 

lentaze (nax.13.6.g) masze arsebuli specialuri kavis saSualebiT.  

gaTbobis dadgmuli simZlavris cvlileba SesaZlebelia kabelis mon-

taJis dros kabelis xazTa Soris daSorebis cvlilebiT. daSorebis gansa-

zRvrisaTvis gadaiTvlian samagrebis raodenobas, TiToeuli samagris si-

grZe 25 mm-ia.  

daimaxsovreT! ar SeiZleba kabelis xazebis gadajvaredineba an erT-

maneTze Sexeba. 

 

     

             

nax.13.7.  plastikuri milis montaJi 

gamacxelebeli kabelis meore bolos aqvs damaboloebeli quro 

(nax.13.7.a), romelic saimedod aris damagrebuli samontaJo lentze. gamacxe-

lebeli kabelis xazebs Soris, ise rom ar gadaikveTos kabelis xazebi, 

montaJdeba polivinilqloridis plastikuri milebi (nax.13.7b), romelSic 

idgmeba sadenTan SeerTebuli temperaturisgadamwodi. 
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imisaTvis, rom plastikur milSi ar moxvdes betonis xsnari, saWiroa 

am milis bolos saimedo hermetizacia. 

 

   
              a)                      Bb)                         g) 

nax.13.7.  plastikuri milis montaJi 

 

hermetizaciisaTvis saWiroa plastikuri milis boloze saizolacio 

lentis daxveva ramdenime fenad (nax.13.7.g). daxvevis Semdeg saizolacio 

lenta unda Caikecios milSi. iatakis temperaturis gadamwodis sworad 

funqcionirebisaTvis saWiroa damcavi mili damagrdes kabelis maryuJis 

centrSi, samontaJo lentis samagrebis saSualebiT (nax.13.8.a). 

 

 
               a)                       b)                       g) 

nax.13.8. Termoregulatoris damcavi milis dayeneba (a); temperaturis gadamwodis CaSveba (b) 

da betonirebisaTvis mza iataki (g) 

 

Termoregulatoris dayenebis win gofrirebul milSi idgmeba iatakis 

temperaturis gadamwodi, rac dazianebisas misi advilad gamovlis garan-

tiaa.  gadamwodze  mierTebulia sadeni (nax.13.8.b.). 

amgvarad, iatakis gaTbobis sakabelo sistemis montaJi damTavrebulia 

da mzadaa iatakis betonirebisaTvis (nax.13.8.g).  

kabels zemodan esxmeba betonis qerqi, rac unda Sesruldes didi 

sifrTxiliT, raTa ar daziandes kabeli.   

daimaxsovreT! gamacxelebeli kabelis irgvliv betoni unda iyos 

mWidrod dasxmuli, raTa ar darCes haeris jibeebi, romlebic auareseben 

gamacxelebeli kabelis siTbos gacemas. 
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                           a)                       Bb)                   

Nnax.13.9. keramikuli filebis dageba 

 

betonis gacivebis Semdeg kedlebTan CamovWraT hidrosaizolacio 

afskis gamoSverili nawilebi (nax.13.9.a). Semdgom amisa unda daviwyoT kera-

mikuli filebis an iatakis dafarvis sxva saSualebebis dageba (nax.13.9.b). 

filebis misawebeblad gamoiyeneba specialuri elastiuri webo, xolo fi-

laze nakeris ganawiburebisaTvis _ specialuri elastiuri masalebi, rom-

lebic gankuTvnilia gaTbobis sistemis iatakebisaTvis. 

samontaJo kolofSi Tavmoyrilia sami polivinilqloridis milis bo-

loebi (nax.13.10.a). milebSi gayvanilia: iatakis temperaturis gadamwodisa da 

iatakis gamacxelebeli kabelis eleqtrokvebis gamtarebi; gamanawilebeli 

faridan gamomavali kvebis Zalovani kabeli. 

 

       
            a)                         Bb)                         g) 

Nnax.13.10 kabelis izolaciis winaRobis Semowmeba 

 

daimaxsovreT! iatakis gamacxelebeli kabelis eleqtroqselSi Car-

Tvamde saWiroa Semowmdes am kabelis izolaciis winaRoba, radgan ka-

belis montaJis procesSi SeiZleba daziandes kabelis izolacia. 

izolaciis SemowmebisaTvis saWiroa, pirvel rigSi, izolaciis wina-

Robis sazomi xelsawyos sacecebi miuerTdes gamacxelebeli kabelis fazur 

(yavisfer) da Camiwebis (yviTel-mwvane feris) sadenebis izolaciisagan 

winaswar gasufTavebul boloebs (nax.13.10.b). 

gamacxelebeli kabelis vargisianobis SemTxvevaSi, izolaciis wina-

Robis sazomma xelsawyom unda aCvenos Zalian didi (1000 momi farglebSi) 

winaRoba (nax.13.10.g). 
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Semdeg Semowmebuli unda iqnes gamacxelebeli kabelis winaRoba. amisa-

Tvis saWiroa sazomi xelsawyos Camiwebis sadenTan mierTebuli sacecis ga-

datana am kabelis nulovan (lurji feris) sadenze (nax.13.11.a). am SemTxve-

vaSi sazomi xelsawyos Cveneba unda Seesabamebodes kabelis quros etiketze 

naCvenebi winaRobis mniSvnelobas (nax.13.11.b). dasaSvebia gansxvaveba plus-

minus 10%. 

unda Semowmdes, agreTve, iatakis temperaturis gadamwodis izolaciis 

winaRoba. misi mniSvneloba unda iyos aranakleb 50 momi.  

daimaxsovreT! kabelis qselSi CarTva xorcieldeba TandarTuli sqe-

mis mixedviT temperaturis regulatoris gavliT. saWiroebis SemTxvevaSi 

(didi simZlavreebis dros) kabelis qselTan mierTeba xdeba magnituri 

amamuSaveblis saSualebiT. kabelis qselSi pirdapir CarTva dauSvebelia. 

iatakis temperaturis regulirebis mizniT, saWiroa gamoyenoT eleq-

tronuli, programuli Termoregulatori (nax.13.11.g). am regulatorSi aseve 

CamontaJebulia haeris temperaturis gadamwodi. 

       
           a)                          Bb)                         g) 

nax.13.11. kabelis winaRobis Semowmeba                       

 

Termoregulators gaaCnia iatakis temperaturis gadamwodis mierTebis 

SesaZlebloba. mis ZiriTad nawils warmoadgens mmarTveli mikroprocesori 

(nax.13.12.a). unda moixsnas Termoregulatoris zeda damcavi saxuravi 

(nax.13.12.b) da amoixraxnos Termoregulatoris displei (nax.13.12.g). 

     
             a)                         Bb)                         g) 

Nnax.13.12. Termoregulatoris montaJi 

gamtarebi unda mierTdes mis ukana panelze naCvenebi sqemis mixedviT 

(nax.13.13.a) da Caisvas displei TermoregulatorSi (nax.13.13.b). panelis dis-

pleisTan CarTvis dros aucilebelia sifrTxilis dacva. 
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             a)                          b)                        g) 

nax.13.13. Termoregulatoris Casma budeSi 

 

Termoregulatori programirdeba regulirebis mravalfunqciuri saxe-

luris saSualebiT (nax.13.13.g). Termoregulatoris saxeluris (na.13.14.a) 

meSveobiT Termoregulators vayenebT saWiro temperaturaze (nax.13.14.b). 

sabolood saxelurze TiTis daWeriT vafiqsirebT saWiro temperaturas 

(nax.13.14.g). amiT Tbili iatakis montaJi gasrulebulia. 

     
              a)                         b)                       g) 

nax.13.14. Termoregulatoris daregulireba da saWiro temperaturis dafiqsireba 

 

sakontrolo kiTxvebi: 

1. ra simaRleze unda iqnes dayenebuli Termoregulatoris kolofi? 

2. ra sisqis unda iyos Tbosaizolacio Sre? 

3. erTmaneTisagan ra manZilze unda iyos daSorebuli samontaJo len-

tebi? 

4. ra farglebSi unda aCvenos xelsawyom winaRobis sidide gamacxe-

lebeli kabelis vargisianobis SemTxvevaSi?  

5. rogor xorcieldeba kabelis qselSi CarTva? 

6. rogor xorcieldeba temperaturis daregulireba? 

 

 

 

 

Sefasebis indikatorebi: 

 

Tbili iatakis sistemebi: 

- Tbili iatakis struqturis gacnoba; 
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- Tbili iatakis muSaobis principis gacnoba. 

Tbili iatakis simZlavris gaangariSeba: 

- kabelis simZlavris SerCeva siTbos ZiriTadi wyaros SemTxvevaSi; 

- kabelis simZlavris SerCeva siTbos damatebiTi wyaros SemTxvevaSi; 

Tbili iatakis montaJis teqnologia: 

- mosamzadebeli samontaJo samuSaoebis Sesruleba; 

- hidrosaizolacio  fenisa  da qviSa-cementis qerqis dageba; 

- samontaJo lentis damagreba. 

- gamacxelebeli kabelis Semowmeba  da lentaze damagreba; 

- plastikuri milis damontaJeba; 

- keramikuli filebis dageba; 

- kabelis izolaciis winaRobis Semowmeba; 

- Termoregulatoris damontaJeba da daregulireba. 
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danarTi  1. 

aRniSvnebi eleqtrul sqemebze DIN 40 900/IEC 617 normebiT 

pirobiTi aRniSvna dasaxeleba 

 mudmivi deni 

 cvladi deni 

 
samfaza deni, neitraluri gamtariT, sixSiris CvenebiT, 

mag. 50 hc. 

 
dabali sixSiris cvladi deni 

 
maRali sixSiris cvladi deni 

gayvanilobis sistemebi da misi saxeebi 

 gayvaniloba 

 
moZravi gayvaniloba 

 miwisqveSa gayvaniloba 

 miwiszeda gayvaniloba 

 
gayvaniloba izolatorebze 

 gayvaniloba baTqaSze 

 gayvaniloba baTqaSSi 

 gayvaniloba baTqaSis qveS 

 gayvaniloba sainstalacio milSi 

gamtari gamoyenebis miznebis aRniSvnebi 

 Zalovani gayvaniloba,neitraluri gamtari (N) 

 
Camiweba (PE), nulovani faza (PEN), potencialis     

gamaTanabrebeli gamtari (PL) 

 gayvaniloba signalebis gadacemisaTvis 

 gayvaniloba Soreuli kavSirgabmulobisaTvis 

 radiogayvaniloba 

kveba, Camiweba 

 gamanawilebeli kolofi 

 kvebiT zeviT 

 kvebiT qveviT 

 qvevidan momavali da qveviT mimavali gamtari 

 kvebiT qveviT  

 kvebiT qvevidan 

 
zemoT da qvemoT gamtarebeli gamtari 

 
kvebiT zeviT 

 
kvebiT qveviT 
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 gamtarebis SeerTeba 

 
ganmaStoebeli rozeti an gamanawilebeli kolofi 

 gayvanilobis bolo 

 
denis transformatoris yuTi 

 
igive dacvis normis CvenebiT, mag. IP44. 

 gamanawilebeli, gadamrTveli 

 
gamanawilebeli karadis korpusi 

 Camiweba 

 
Camiwebis SeerTebis adgili 

 masa 

kvebis wyaroebi da gardamqmnelebi 

 kvebis elementi, akumulatori, batarea 

 
igive polarobis CvenebiT 

 
damwevi transformatori  220/5 v. 

 
gardamqmneli 

 
cvladi denis mudmivad gardamqmneli (gammarTveli) 

 
mudmivi denis cvladad gardamqmneli (invertori) 

xelsawyoebi 

 
mcveli 

 
samfaza mcveli 

 
 mcveli nominaluri denis CvenebiT, 10 a 

 
gasaRebi, amomrTveli 

 
gasaRebi dacvis normis CvenebiT, IP40 

 
avtomaturi amomrTveli 

 
4 polusa avtomaturi amomrTveli 

 
sampolusa avtomaturi amomrTveli ZravisaTvis 
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komutatorebi 

 
mcire Zabvis damcavi amomrTveli 

 
mudmivi Zabvis damcavi amomrTveli 

 
gadatvirTvis rele 

 

avariuli amomrTveli 

sainstalacio gadamrTvelebi 

 
Cveulebrivi gadamrTveli 

 
sakontrolo naTuriani gadamrTveli 

 
gadamrTveli 1/1 (erTpolusa amomrTveli) 

 
gadamrTveli 1/2 (orpolusa amomrTveli) 

 
gadamrTveli 1/3 (sampolusa amomrTveli) 

 
gadamrTveli 4/1 (jgufuri gadamrTveli) 

 
gadamrTveli 5/1 (erTpolusa seriebis gadamrTveli) 

 

gadamrTveli 6/1 (erTpolusacvladi gadamrTveli) 

 

gadamrTveli 7/1 (erTpolusa jvaredini gadamrTveli) 

 
gadamrTveli  taimeriT 

 
Rilaki 

 
Rilaki naTebis signaliT 

 denis gaSvebis amomrTveli 

 
kvebis amomrTveli 

 

SexebiT gadamrTveli 

 
mdore gadamrTveli 
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gasarTi SeerTebebi 

 
Mmartivi rozeti damcavi kontaqtis gareSe 

 
Oormagi rozeti 

 
Mmartivi rozeti damcavi kontaqtiT 

 
Mmartivi samfaza rozeti damcavi kontaqtiT 

 
Oormagi rozeti damcavi kontaqtiT 

 
Mmartivi amomrTveli rozeti damcavi kontaqtiT 

 
Mmartivi daxuruli rozeti damcavi kontaqtiT 

 
radiorozeti 

 
Aantenis bude 

sazomi xelsawyoebi, rele, sixSiris marTvis xelsawyoebi 

 sazomi xelsawyo: A _ ampermetri; V – voltmetri;  W _ 

vatmetri; Wh – mricxveli; µA –mikroampermetri; mA –

miliampermetri; f _ fazometri; Hz – sixSirmzomi. 

- mudmivi deni 

~ cvladi deni 

 
- 
~ 

mudmivi da cvladi deni 

~ 
~ 
~ 

samfaza deni 

 

      

izolacia korpussa da gamzom wreds Soris gamocdilia 

2 kvt Zabvaze 

 
eleqtromagnituri sistema 

 
magnitoeleqtruli sistema 

 
eleqtrodinamiuri sistema 

 

Termoeleqtruli sistema 

 
vibraciuli sistema 

 
Tburi sistema 

2 

A 
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vertikaluri mdgomareobaSi 

 

horizontalur mdgomareobaSi 

0; 05; 0,1; 0,2; 0,5; 1,0; 

1,5; 2,5; 4,0 
sizustis klasi 

 
mricxveli 

 

mricxvelis paneli 10 a-iani mcvelebiT an avtomaturi 

amomrTvelebiT 

 
saaTiani gadamrTveli, magaliTad, tarifebisaTvis 

 drois rele 

 
cimcimis rele 

 sixSiris marTvis rele 

 
sixSiris SemzRudveli  

ganaTeba 

 naTura 

 
gamanaTebeli xelsawyo naTurebis raodenobisa da 

simZlavris CvenebiT: 5 cali TiToeuli 60 vt. 

 naTura amomrTveliT 

 
girlanduri SeerTebis naTura 

 naTura cvalebadi sikaSkaSiT 

 saTadarigo naTurebi xangrZlivi CarTviT 

 saTadarigo naTurebi molodinis reJimSi 

 
proJeqtorebi 

 

gamanaTebeli xelsawyoebi saTadarigo naTurebiT 

lodinis mdgomareobaSi 

 

gamanaTebeli xelsawyoebi saTadarigo naTurebiT CarTvis 

mdgomareobaSi 

ganmuxtvis naTurebi da aqsesuarebi 

 ganmuxtvis naTurebi 

 

sanaTi xelsawyoebi ganmuxTvis naTurebiT, naTuris 

raodenobis CvenebiT (3) 

 luminescenciuri naTura 

 
luminescenciuri naTurebis gamanaTebeli wredi, 3 

naTura, 40 vt. 

 

luminescenciuri naTurebis gamanaTebeli wredi, 2 

naTura, 65 vt. 
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 luminescenciuri naTura winaswari gaxurebiT 

 droseli 

 makompensirebeli droseli 

 makompensirebeli droseli dabali sixSiris filtriT 

sasignalo xelsawyoebi 

 
maRviZara 

 
zumeri 

 
gongi 

 
sayviri 

 
sirena 

 
sasignalo naTura, Suqura signali 

 
Suqura signali  jgufisaTvis, an mimarTulebis 

 
mravaljeradi Suqura signali 

 
Suqura signali gamomrTveli RilakiT 

 
gamoZaxebis Rilaki (klaviSi) 

 

domofoni 

 
gamoZaxebis Rilaki saxelobiTi cxriliT 

 aris gasaRebi 

 
eleqtruli saaTi 

 
ZiriTadi saaTi 

 

ZiriTadi sasignalo saaTi 

 
bileTebis sakontrolo xelsawyo 

 
saxanZro signalizatori 

 saxanZro gangaSis signali 

 temperaturis gadamwodi 

 
temperaturis bimetaluri gadamwodi 

 
temperaturis diferencialuri gadamwodi 
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4 damcavi xazis centrali ori sasignalo xazisaTvis da 

ori xelsawyos satelefono kavSirisaTvis 

 
policiis gamoZaxeba 

 
sakontrolo signali 

 
njRrevis gadamwodi 

 
gasaSvebi gasaRebi 

 
saxanZro gadamwodi 

 

 

SeniSvna. cxrilSi naCvenebi ricxvebi aRniSnaven: 

 

 1) dasaxeleba DIN 49290 normebiT; 

 2) aRniSvnebi  DIN 40711 normebiT; 

 3) dasaxeleba DIN 40708 normebiT; 

 4) dasaxeleba DIN 18015 normebiT; 

 5) dasaxeleba DIN 40070 normebiT. 


