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Tavi V. rezonansi eleqtrul wredebSi 

 
   Tu pasiur eleqtrul wredi an wredis monakveTi Sei-
cavs aqtiur da reaqtiul (induqtiur da tevadur) wina-
Robebs, xolo Semavali Zabvis da denis fazebi erTmaneTs 
emTxveva, maSin adgili aqvs  rezonansur movlenas.  
  rezonansis  fizikuri arsi mdgomareobs imaSi, rom rea- 
qtiul winaRobebs (induqtiuroba da tevadoba) Soris pe-
riodulad warmoebs dagrovebuli energiis gacvla in-
duqtiur koWis da kondensatoris eleqtrul velebs So-
ris, amasTan velebis energiebis jami ucvleli rCeba. 
   rezonansuri movlena gamoiyeneba praqtikaSi, magali-
Tad radioteqnikaSi (arxebis damWeri mimRebebi, filtrebi 
da sxva). rezonansis dadgoma zog SemTxvevaSi saxifaToa, 
vinaidan am dros wredSi warmoiSveba zedidi Zabvebi da 
denebi. 
   eleqtrul wredebSi adgili aqvs ori saxis rezonans: 
Zabvebis da denebis rezonansi. 
    

5.1. Zabvebis rezonani 
 

Zabvebis rezonanss SesaZlebelia adgili hqondes mim-
devrobiT SeerTebul r, 

L  da C  parametrebis Sem 
cvel wredSi. wredisa- 
Tvis (ix nax.5.1.) samar-
Tliania kompleqsuri 
Zabvebis toloba: 

 
           nax. 5.1. 
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     - Zabvasa da dens Soris fazaTa Zvra. 
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reaqtiuli winaRobebis LxL   da 
C

xC


1
  damokide-

bulebebis mniSvnelobebis mixedviT SesaZlebelia sami 
SemTxveva (ix. nax. 5.2.) : 

                           nax. 5.2. 

1.  wredSi Warbobs induqtiuri winaRoba CL xx  , maSasa-

dame CL UU   . aseT reJims Seesabameba veqtoruli dia-

grama, moyvanili nax. 5.2.a. 

2.   wredSi Warbobs tevaduri winaRoba CL xx  , maSasa-

dame CL UU   . aseT reJims Seesabameba veqtoruli dia-

grama, moyvanili nax. 5.2.b. 

3.   wredSi CL xx  , maSasadame CL UU    da adgili aqvs 

Zabvebis rezonanss. aseT reJims Seesabameba veqtoruli 
diagrama moyvanili nax. 5.2.g. 

 Zabvebis rezonansis dadgomis pirobebi: 0x an 
C

L



1

 . 

  wredis Semavali kompleqsuri winaRobaa rZ  , xolo 

kuTxuri rezonansuli sixSire  
LC

f
1

2  rr  . aqedan 

gamomdinare  rezonansuli denis sixSirea  
LC

f
2

1
r . 

   Zabvebis rezonansisTvis gamoiyeneben Semdeg Tanafar-
dobebs da formulebs: 
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konturis vargisoba    
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maxasiaTebeli winaRoba – reaqtiuli elementebis wina-  

Roba rezonansis dros 
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1
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konturis mileva       
Q

d
1

 , 

absoluturi aSla  rr f-ff  an , 

fardobiTi aSla     
rr f

f







, 

gatarebis zoli ganisazRvreba im pirobidan gamomdinare, 
rom deni  f1  da f2      sixSireebze, romlebic Seesabameba 

zolis sazRvrebs, mcirdeba 2 -jer. 
   ganasxvaveben gatarebis zolis absolutur da fardo-

biT mniSvnelobebs  
Q

f
ffS r

a  12   da 
Qf

S
S

1


r

a
f . 

  * Tu wredSi iqneba ramdenime induqtiuri da tevaduri 
elementi, maSin vpoulobT maT eqvivalentur mniSvnelo-

bebs ( 




n

k

kLL

1

e  da 




m

l lCC
1

11

e

) da Semdeg viyenebT rezo-

nansuri sixSiris dadgomis formulas  eqvivalenturi 
induqtiuri da tevaduri winaRobebisaTvis. 

  
5.2. denebis rezonansi 

 
   denebis rezonanss SesaZle-
belia adgili hqondes parale-
lurad SeerTebul r, L  da C  

parametrebis Semcvel wredSi. 
wredisaTvis (ix nax. 5.3.) sa-
marTliania kompleqsuri dene-
bis toloba: 

           nax. 5.3. 
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sadac  22 )( LC bbgy   konturis sruli gamtarobaa; 

        
g

bb
arctg CL      - densa da Zabvas Soris 

                             fazaTa wanacvleba. 

Cbc   da 
L

bL


1
  reaqtiuli gamtarobebis damokide-

bulebebis  mniSvnelobebis mixedviT SesaZlebelia sami 
SemTxveva (ix. nax. 5.4.) : 

 
nax. 5.4. 

1.  wredSi Warbobs induqtiuri gamtaroba CL bb  , maSasa-

dame CL II   . aseT reJims Seesabameba veqtoruli dia-

grama, moyvanili nax. 5.4.a. 

2.   wredSi Warbobs tevaduri winaRoba CL bb  , maSasadame 

CL II   . aseT reJims Seesabameba veqtoruli diagrama, 

moyvanili nax. 5.4.b. 

3.   wredSi CL bb  , maSasadame CL II    da adgili aqvs de-

nebis rezonands. aseT reJims Seesabameba veqtoruli 
diagrama, moyvanili nax. 5.4.g. 

denebis rezonansis dadgomis pirobebi: CL bb   an 

C
L





1

, amasTan 0;
1

 
r
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   vinaidan  
LC

12    miviReT   igive gamosaxuleba, rac 

Zabvebis rezonansisTvis. amitom denebis rezonansuli 
sixSire gaiangariSeba analogiuri formuliT! 
  amrigad, denebis rezonansis SemTxvevaSi wredis Sema-
vali gamtaroba minimaluria, rac niSnavs, rom Semavali 
winaRoba maqsimaluria.  maSasadame denebis rezonansis 
SemTxvevaSi Semavali deni minimaluri sididea. 
 

5.3. rezonansuri mrudebi 
 
    rezonansuli mrudebi ewodeba sixSiris cvlilebaze 
denis da Zabvis damokidebulebas. magaliTisaTvis nax. 5.5. 

moyvanilia I(f), UL(f) da 
UC (f) mrudebi nax. 5.1.-ze 
moyvanil wredisaTvis, 
roca U=const.  
  rogorc mrudebidan 
Cans, denis udidesi mni-
Svneloba miiRweva, roca 
UC  =UL .   Tu am wertili-
dan davuSvebT marTobs 
abscisTa RerZze, maSin 
gadakveTisas miviRebT 
rezonansuli sixSiris 
fr  mniSvnelobas.  

               nax. 5.5.                          

 

5.4. rezonansi rTul wredebSi  
 

rTuli wredebi Seicaven ramdenime induqciur da teva-
dur elementebs. rezonansis dadgomis piroba mdgomare-
obs imaSi, rom Semavali reaqtiuli winaRobis )0)(( X an 

reaqtiuli gamtarobis )0)(( b  warmosaxviTi nawilebi 

unda udrides nuls. am pirobiT Sedgenil gantolebas eq-
neba ramdenime namdvili amonaxsni, rac imas niSnavs, rom 
aseT wredebSi adgili eqneba ramdenime rezonansul six-
Sires. 
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reaqtiuli orpolusas rezonansuri sixSireebis dad-
genis mizniT reaqtiuli winaRobis )0)(( X an reaqtiuli 

gamtarobis )0)(( b analizuri gamosaxulebebi unda war- 

movidginoT ori polinomis fardobis saxiT  parametris 
xarisxis mixedviT, anu   

)(

)(
)(






Q

P
X    an   

)(

)(
)(






P

Q
b  . 

maSin gantolebis P() = 0 fesvebi mogvcemen Zabvis rezon-

sis dadgomis sixSireebis mniSvnelobebs, xolo Q() = 0 

fesvebi mogvcemen denis rezonansis dadgomis sixSireebis 
mniSvnelobebs. 

rezonansuli sixSiris saerTo raodenoba erTiT nak-
lebia wredSi induqtiuri da tevaduri elementebis rao-
denobaze, romelic ganisazRvreba eqvivalenturi gardaqm-
nebis gamoyenebiT. 

niSandoblivia, rom Zabvebis da denebis rezonansuli 
reJimebi erTmaneTs enacvlebian. 

 
5.5. rezonansuli sixSiris povnis magaliTebi 

 
magaliTi 1. Nnax. 5.6. moyvanili wredisaTvis ipoveT rezo-

nansis dadgomis piroba da sixSire. 
amoxsna . vinaidan wredis elementebis pa-
raleluri SeerTebisas saerTo Semavali 

gamtaroba y()  udris elementebis gamta-
robebis jams, maSin   
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xolo misi reaqtiuli winaRobis )0)(( b  warmosaxviTi 

nawili unda udrides nuls, maSin rezonansis dadgomis 
pirobas eqneba saxe:  

Tu gaviTvaliswinebT, rom fr  , maSin   miRebuli gamo-
saxulebidan advilad dgindeba rezonansuli sixSire 
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C

LCr

L
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21


r . 

 
magaliTi 2. Nnax. 5.7. moyvanili wredisaTvis ipoveT rezo-
nansis dadgomis sixSireebi. 

amoxsna. mocemuli wredis Sesaval saerTo winaRobas X() 

aqvs saxe  
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      nax. 5.7.    

 P() = 0 gantolebis amoxsnidan vRebulobT kuTxur six-

Sires 
)(

1

21

1
CCL 

 , romelic Seesabameba Zabvebis re-

zonanss, xolo Q() = 0  gantolebidan - kuTxur sixSires 

2

2

1

LC
 , romelic Seesabameba denebis  rezonanss. 

 
 
 
 

 

 

 


