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Tavi VI. UurTierTinduqciurad dakavSirebuli  

wredebis analizi 

    
eleqtruli wredebi SeiZleba Seicavdnen erTmaneTTan 

induqtiurad dakavSirebul elementebs. aseT elementebs 
SeuZliaT erTmaneTTan daakavSiron eleqtrulad (galva-
nurad) gancalkevebuli (gayofili) elementebi. aseT 
SemTxvevaSi erT elementSi denis cvlileba meoreSi iw-
vevs emZ-is Seqmnas. asset SemTxvevaSi amboben, rom elemen-
tebi induqtiurad Sekrulni arian, xolo warmoqmnil emZ-
s uwodeben urTierTinduqciis  emZ-s.  

 
6.1. bmis koeficienti 

 
     induqciuri bmis xarisxi xasiaTdeba bmis koeficientiT, 

21LL

M
K  , 

(6.1) 

sadac  М – wredis elementebs Soris urTierTinduqciu-

robaa (sazomi erTeuli - hn); da - 
elementebis sakuTari induqciuroba.  
   unda aRiniSnos, rom K < 1. 
vTqvaT, gvaqvs  erT feromagnitur gu-
larze ganTavsebulia ori koWa (ix. 
nax. 6.1.). masze sqematurad moyvanilia 
magnituri velis ganawilebis suraTi. 

rodesac pirvel koWaSi gadis 1i  deni, 

maSinPpirveli koWis xviebi Sebmulia 
TviTinduqciis magnitur nakadTan  Ф11 

(magnituri velis mimarTuleba ganisa-
zRvreba burRis wesiT) , xolo meore  

      nax. 6.1.        koWis xviebi – Sebmulia urTierTindu-
qciis magnitur nakadTan  Ф21, romelic, gambnevi nakadis 
arsebobis gamo, gansxvavdeba Ф11-sgan (Ф21  < Ф11).    

gansazRvridan (ix. § 1.5.) gamomdinare  
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Tu meore koWSi gavatarebT dens i2, maSin Sesabamisad mi-
viRebT 
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. (6.5) 

amasTan          MMM  2112 .                                   (6.6) 

Uunda aRiniSnos, rom bmis koeficienti SesaZlebelia iyos 

1-is toli mxolod im SemTxvevaSi, rodesac 2111 ΦΦ  da 

1222 ΦΦ  , anu maSin, roca erTi koWas mier Seqmnili mTeli 

nakadi mTlianad ganWolavs meore koWis xviebs. praqtiku-
lad es SeuZlebelia, vinaidan erTidaigive koWas xviebic 
ki ganiWolebian sxvadasxva sididis nakadebiT.Aamitom gam-

bnevi nakadis gaTvaliswinebiT 2111 ΦΦ   da 1222 ΦΦ  .                     

aqedan gamomdinare    1
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6.2. mimdevrobiT SeerTebuli koWebiT Seqmnili wredi 
 

  ganvixiloT nax. 6.2.–ze moyvanili cvladi denis wredi, 
romelSic mimdevrobiT SeerTebulia induqciurad dakav-
Sirebuli induqciurobis koWebi  L1    ,   L2    da r rezistori.     

i  denis cvlilebisas wredSi inducirdebian  TviT-  da 
urTierTinduqciis e.m. Z-ebi. AmasTan lencis kanonis Tanax-
mad urTierTinduqciis emZ-s unda hqondes mimarTuleba, 
romelic ewinaaRmdegeba urTierTinduqciis  nakadis cvli-
lebas.  

    Tu wredSi gadis harmoniulad cvladi deni tIi m sin , 

maSin pirvel koWaSi, dainducirdeba emZ 

tIML
dt

di
M

dt

di
Le m  cos)(  111  (6.7) 

xolo meoreSi – 
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tIML
dt

di
M

dt

di
Le m  cos)(  222 .  (6.8) 

K koWebi SeiZleba SevaerToT ise, rom TviTinduqciis da 
urTierTinduqciis emZ-ebi Seikribos, xolo erT-erTi ko-
Wis gadarTvisas urTierTinduqciis emZ gamoakldes Tvi-
Tinduqciis emZ-s. Aamitom miRebulia, sqemaze  koWas erTi 
momWeri aRiniSnos wertiliT an varsklaviT. es aRniSvna 

niSnavs, rom magaliTad, pi-
rveli koWas aRniSnuli we-
rtilidan gamomdinare de-
nis gazrdisas meore koWaSi 
inducirdeba urTierTin-
duqciis emZ, romelic moq-
medebs misi meore bolodan 

aR- 
            nax. 6.2.             niSnuli wertilisaken.       
  ganasxvaveben koWebis Tanxvedr da Semxvedr SeerTebebs. 
koWebis Tanxvedri SeerTebisas denebi orientirebuli 
arian erTnairad maT erTisaxela momWerebis mimarT. am 
SemTxevaSi TviTinduqciis da urTierTinduqciis emZ-bi 
ikribeba (ix. nax. 6.2.).  Semxvedrad SeerTebisas denebi 
orientirebuli arian gansxvavebulad maTi erTsaxela 
momWerebis mimarT. am SemTxvevaSi TviT- da urTierTin-
duqciis emZ-ebi akldeba erTmaneTs.  
  Aamrigad, koWebis SeerTebis tipi (Tanxvedri an Semxved-
ri) ganisazRvreba koWebis daxvevis xerxiT da koWebSi de-
nebis mimarTulebiT.  

kompleqsuri eqvivalenturi winaRoba da induqciuroba 
ganisazRvreba formulebiT  

12211221 2ZLLL2ZZZZ  da ,  

sadac 1212 MjZ  . niSani “plusi” Seesabameba Tanxmvedrad 

SeerTebul koWebs, xolo niSani “minusi” –Semxvedrad Se-
erTebuls. 
  davweroT gantolebebi (6.7) da (6.8) kompleqsur formaSi, 
miviRebT  

1M1L111 EEIjXIjXIMjILjE ML
   ;  (6.9) 

     2M2L222 EEIjXIjXIMjILjE ML
   ,  (6.10) 

E  sadac MXM   - urTierTinduqciis winaRobaa (omi).  
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 nax. 6.2.-ze moyvanili wredis denis gansazRvrisaTvis dav-
weroT 

,)2( IrIMLLjUEEEEUEEU 212M2L1M1L21
  

Aaqedan deni       
)2( MLLjr

U
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21 





 . 

 
6.3. paralelurad SeerTebuli koWebiT Seqmnili wredi 

 
  ori koWis paraleluri SeerTebisas, roca maTi aqtiuri 
winaRobebi udris nuls (ix. nax. 6.3.) kompleqsuri ekviva-
lenturi winaRoba da induqciuroba ganisazRvreba for-
mulebiT  
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 da   

 
gantolebebis mniSvnelSi niSani 
“minusi” Seesabameba Tanxvedrad 
SeerTebul koWebs, xolo niSani 
“plusi”–Semxvedrad SeerTebuls. 

 
 

   nax. 6.3. 
 

6.4. sahaero (xazovani) transformatori 
 

eleqtruli wredebis erT-erTi mniSvnelovani elementi 
aris transformatori, romlis daniSnulebaa denis da 
Zabvis gardaqmna. umartives SemTxvevaSi transformatori 

Sedgeba ori galvanurad 
(eleqtrulad)  daukavSire-
beli uZravi koWebisagan fe-
romagnituri gularis gare-
Se. aseT transformators 
ewodeba sahaero transfor-
matori. is xazovani elemen-
tia. feromagnituli gular-
is arseboba gamoiwvevda    

nax. 6.4.              transformatoris arawrfiv Tvisebebs. 
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nax. 6.4. moyvanilia aseTi transformatoris Can- acvlebis 
sqema. pirveladi gragnili mierTebulia U1 ZabvasTan, xo-
lo meoradi gragnili datvirTulia Zd= r+jXd winaRobaze. 
trasformatorSi magnituri velis meSveobiT energia pir-
veladi wredidan gadaecema meorad wreds. Tu pirve-lad 
wredSi Zabvis zemoqmedebiT gadis cvladi deni, maSin 
meorad wredSi (da Sesabamisad datvirTvaSi) deni aRiZ-
vreba koWebs Soris magnitur kavSiris meSveobiT induci-
rebuli emZ-is aRZvris gamo.  

       transformatoris pirveladi da meoradi wredebisaT-
vis kirxhofis meore kanoni daiwereba Semdegi saxiT  

;)()( 111 2M1L12M1L11111 IjXIjXrIjXIjXIrEIrU    

maSasadame, sahaero transformatoris gantolebebis saxea 

2M1L1 IjXIjXrU   )( 11 ;  (6.11) 

222L21M UIjXrIjX   )(0  . (6.12) 

sadac r1   da     r2 – gragnilebis aqtiuri winaRobebia ;       

                          dZIU 22
  . 

Tu winaswar 2U  warmovidgenT )(222 ddd jXrIZIU   saxiT, 

xolo drrr  222  da dXXX L  222  da amovxsniT (6.11) da 

(6.12) gantolebebs  1I
  mimarT, maSin miviRebT 

)()( 11
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SemSem XXjrr
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 ,    (6.13) 

sadac  
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 Sem.Sem. da  Semotanili aqtiu-

ri da reaqtiuli winaRobebia. 
maSasadame (6.13)-is gantolebis Sesabamisad sahaero tra-

nsformatori pirveladi gragnilis mxridan SesaZlebelia 
ganvixilod, rogorc orpolusa winaRobiT  

)()( 11 SemSem XXjrrZ L   
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6.5. simZlavreebis balansi wredebSi 

induqciurad dakavSirebul elementebs Soris 
 
       vTqvaT gvaqvs sqema (ix. nax. 6.5.), sadac А – aris raime 
aqtiuri oTxpolusa. moyvanili wredisaTvis SegviZlia 
davweroT Zabvebis da denebis gantolebebi 

 2M1111 IjXILjIrU   1 ; 

1M22222 IjXILjIrU    . 

aRvniSnoT 1I da 2I denebi, 

rogorc : 1j
11 eII


  da       

2j
22 eII


 . maSin, pirveli 

da meore StoebisaTvis Se-
gviZlia davweroT sruli 
simZlavreebis kompleqsebis 
gantolebebi, Sesabamisad 
            

              nax. 6.5. 
*22****
12111112111111111 IIMjILjIrIIMjIILjIIrIUS    ; 

*22****
21222221222122222 IIMjILjIrIIMjIILjIIrIUS    . 

am gantolebebSi ganvixiloT urTierTinduqciurobis 
Semcveli wevrebi  

 

(6.14) 

. 

(6.15) 

sadac  1212   . (6.14) da (6.15) gamomdinareobs, rom 

;  (6.16) 

.  (6.17) 

Tanafardoba  (6.16) gviCvenebs, rom aqtiuri simZlavre ga-
daicema pirveli koWidan meoreSi. amasTan jamuri reaqci-
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uli simZlavre ganpirovnebuli urTierTinduqciiT  udris 

nuls,  vinaidan  0 M2M1 PP . es ki imas niSnavs, rom in- 

duqciurad dakavSirebuli elementebi ar axdenen gavlenas 
aqtiur simZlavreebis balansze.  jamuri reaqtiuli simZla-
vre, ganpirobebuli urTierTinduqciiT, udris 

1221M2M1M12 cosIMI2QQQ   

maSasadame, induqciurad dakavSirebuli elementebis gaT-
valiswinebiT simZlavreebis balansis saerTo gantolebas 
aqvs saxe:  

,  
(6.18) 

sadac  “+” niSani  gamoiyeneba Tanmxvedrad SeerTebuli ko-
WebisaTvis, xolo “-”  Semxvedri SeerTebisas. 
        urTierTinduqciis  arsebobisas ganStoebuli wredebis 
gaangariSeba SesaZlebelia ganxorcieldes kirxhofis kano-
nebis  gamoyenebiT Sedgenili gantolebebis gamoyenebiT an 
konturuli denebis meTodiT. uSualod kvanZuri potencia-
lebis meTodis gamoyeneba miuRebelia, vinaidan am SemTxve-
vaSi denis mniSvneloba StoSi damokidebulia sxva Stoeb-
Si gamaval denebze, romlebic ainducireben urTierTin-
duqciis emZ-s.  

 


