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   Zabvebis rezonansisTvis gamoiyeneben Semdeg Tanafar-
dobebs da formulebs: 
konturis vargisoba    

C

L

rCrr

L

rU

U

U

U
Q CL 

11

r

r




, 

maxasiaTebeli winaRoba – reaqtiuli elementebis wina-  

Roba rezonansis dros 
C

L

C
LrQ 

r
r




1
, 

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 in-
duqtiuri da tevaduri winaRobebisaTvis. 
 
 

2.1. wvrilzolovani wredebis sixSiruli maxasiaTeblebi 

 
magaliTi m.2.1.  erTkonturiani susti signalebis rezonan-
suri maZlierebeli Seicavs rxeviT konturs rezonansuri 

sixSiriT 60f rez mhc   da ekvivalenturi vargisobiT 

40Q ekv . rezonansuri sixSireze maZliereblis gaZlie-
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reblis moduli 35K rez . gamoTvaleT gadacemis sixSi-

ruli koeficienti  2K j f sixSireebze 52f 1 mhc  da 

2 68f  mhc . 

miTiTeba: gamoiyeneT formula 2.19 

     
0

0

1 1
d d

2 2

j t j th t K j e K j e    
 





    

pasuxi:      1.477
12 3.267 jK j f e   ;   1.477

22 3.267 jK j f e   . 

magaliTi m.2.2. erTkonturiani rezonznsuri maZliere-
belis amplitudur-sixSiruli maxasiaTe3beli aRewereba 

gamosaxulebiT      
 

22

,

1

K
K j

  



 

rez

k rez

   sadac k - 

rxeviTi sistemis drois mudmivaa. gansazRvreT 1,2 sixSi-

reebi romlebzec daqanebis daxrilobebi iqneba udidesi 
mniSvnelobis.    

pasuxi:  1 2    k1,2 rez  

magaliTi m.2.3.  rezonansuli maZlierebeli Sedgeba N  
raodenobis erTnairi erTkonturiani safexurebisagan 

konturis drois k  mudmivas cnobili mniSvnelobiT. ga-

moiyvaneT mocemuli maZlierebelis gatarebis zolis 

0.707  gamoTvlis zogadi gamosaxuleba. 

amoxsna: N -safexuriani maZliereblis gadacemis sixSi-
ruli koeficientia  

 
 

 
.

1

N

N

K
K j

j


  




 

rez

k rez

 

mocemuli sistemis amplitudur-sixSirul maxasiaTebels 

 asm  eqneba saxe 

 

 
2

22

.

1

N

N

K
K j

  


  
 

rez

k rez

 

gatarebis zolis sazRvrul sixSireze adgili eqneba 
tolobas 
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 
2

221 2,
N

     
 

k rez  

 

saidanac vRebulobT     0.707

1
2 1.N


  

k
                        

magaliTi m.2.4.  amocana 2.3 -Si moyvanili pirobisaTvis 

miiReT 0.707  mniSvnelobebi, roca safexurebis ricxvi iq-

neba 1N  da 4N  , xolo 10 k mkwm . 

pasuxi:   0.707

12.73 1,

6.025

N =

N =


  



khc,  

khc, N 4.
 

magaliTi m.2.5.  gamoTvaleT da aageT erT-, or-, da sam-
safexurovani rezonasuri maZliereblebis normirebuli 

asm grafikebi. konturebis mudmivik  mdgenelebi da maTi 

rezonansuri sixSireebi rez erTnairia.   

miTiTeba: argumentis uganzomilo cvladaT gamoiyeneT 

aSla      k rez . nax. 

m.2.1 –ze moyvanilia agebu-
li grafikebi. SeadareT 
Tqven mier miRebul grafi-
kebs 

 
 
 
 
 
 
nax. m.2.1. 
 
 
 

2.2. signalis gavla viwrozolovan wredSi 

   magaliTi m.2.9. maZlierebeli Seqvnilia ori rezonan-
suri safexuris kaskaduri SeerTebiT erTnaeri rezonan-

suri rez  sixSireebiT. gaZlierebis koeficientebia Krez.1  

da Krez.2 , da drois mudmivebi k.1 da k.2 , sazogadoT, gan-



 

 95 

sxvavebulia erTmaneTisgan. ipoveT impulsuri mocemuli 

viwrozolovani maZlierebelis  h t  impulsuri maxasiaTe-
beli. 
   amoxsna: maZlierebelis gadacemis sixSiruli maxasia-
Tebelis gamosaxulebaSi 

 
   1 1

K K
K j

j j


     

      
   

rez.1 rez.2

k krez .1 rez .2

 

SevasruloT cvladis Secvla    rez  da gadavideT  

gadacemis sixSiruli koeficientis dabalsixSirul ekvi-
valentze 

 
  

.
1 1

K K
K j

j j


 


   

rez.1 rez.2

k k.1 .2
ds

 

Sesabamisi gadamcemi funqcia iqneba  

 
  

1 2

1 2

,
K

K p
p p

 

 


 

0
ds

 

sadac 1 2; ; 1 ; 1 .K K K j p        k krez.1 rez.2 .1 .20
 laplasis 

gardaqmnis cxrilebis gamoyenebiT, miviRebT 

 
 

   1 21 2

2 1

,
t tK

h t e e t
  


 

 
 



0
ds

 

saidanac         1 21 2

2 1

2
cos

t tK
h t e e t t

  
 

 

 
  



0
rezds

 

(amonakrefi laplasis gardaqmnebis cxrilidan):    

      2 2 2 2
0 0 0 0 0cos ; sin ; 1jt p p t p e p           . 

   magaliTi m.2.11. samsafexuriani rezonansuli maZliere-
beli Seicavs rxeviT konturebs, gawyobilebs sixSireebze 

0 ,   rez.1  0 rez.2  da 0   rez.3 . parametrebi 

0K rez  da k ernairia samive safexurisaTvis. sistema erTo-

briobaSi aris viwrozolovani, anu 1Q   da 0 1   . 

gamoTvaleT maZliereblis impulsuri  h t  maxasiaTebeli. 
gamoxazeT miaxlovebiTi grafiki. 

   miTiTeba: sayden sixSireT airCieT sayrdeni 0  sixSi-

re. dabalsixSiruli ekvivalenturi impulsuri  h t  max-
asiaTebeli ipoveba operatoruli meTodiT. 
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  amoxsna:   

 
 

2 2
0 1

2

4 sin
cos .

t
K t t

h t e
t

 


  

 
   

 

rez k

k k

 
miRebuli funqciis miaxlovebiTi 
grafiki moyvanilia nax. m.2.2–ze. 
 
 
 

        nax. m.2.2  
   magaliTi m.2.12. gausis wvrilzolovani radiofiltris 
gadacemis sixSiruli koeficienti warmodgenilia for-

muliT          
2 2

0 0

0 0
b b

K j K e K e
   


   

  , 

sadac 0K - maStaburi koeficientia, 0 gatarebis zolis 

centraluri sixSirea, b - zomis mudmiva, iseTi rom, 
2
0 1b  . ipoveT mocemuli filtris  K jds  gadacemis 

koeficientis  dabalsixSiruli ekvivalenti da Sesabamisi 

impulsuri maxasiaTebeli  h tds . 

   miTiTeba:  gamoiyeneT tabulirebuli integrali 

2
2

0

1
cos d exp .

2 4

x b
e bx x 

 




 

  
 

  

   pasuxi:      
2

2
0

0 , exp .
42

b K t
K j K e h t

bb

 
 

    
 

ds ds  

   magaliTi m.2.17. Zabvis erTkontura rezonansuli ma-

Zlierebelis parametrebia , .K krez rez da  Sesasvlelze 

mierTebulia Zabvis wyaro, romelsac aqvs sixSiris nax-

tomi roca 0t  :    
 

cos , 0

cos , 0,

U t t
u t

U t t



 


 

 

m rez

Ses
m rez

 

sadac    - sixSiruli aSlaa. 

   gamoTvaleT   U t 
gam gamosasvleli signalias komple 

qsuri movlebi. aageT fixikuri movlebis droze  damoki- 

debulebis grafikebi roca 1 k  da roca 3 k . 
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    miTiTeba: kompleqsuri movlbis mimarT gamoiyeneT du-

amelis integrali. sayden sixSireT aiReT rez . Semoita-

neT uzomilo argumenti x t 
k
 

  amoxsna: Sesasvlelze signalis kompleqsuri movlebi  

 
, 0,

, 0.j t

U t
U t

U e t


 



 m

Ses
m

 

vinaidan             ,
t

h t K e t


 


 
k

ds rez  

maSin roca 0t   

     d
t

U t U h t  



   
gam Ses ds  

t

t xK U e e dx K U







   
k

k

rez m rez m . 

roca 0t     

     
0

0

d d

t
t tj

K U K U
U t e e e

    
 

   



     k krez m rez m
gam

k k

 

          1

0

d ,

t

t t x jb
K U e K U e e x



   
   

k

k k

rez m rez m  

sadac  b    k  uganzomo parametria, romelic axasia-

Tebs sixSiruli aSlis Sefardebas konturis gatarebis 
zolTan. integrirebis Catarebis 
Semdeg, miviRebT 

   .
1

t jbtK U
U t jbe e

jb

 
  


 k krez m
gam  

grafikebis asagebaT mosaxer-
xebelia axali cvladis Semota-

nas .x t  k amasTan fizikuri 

movlebi rodesac 0t   

      ,U x U x K U f x  
gam gam rez m  

          nax. m.2.3         sadac   
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        
1 2

2
2

2

1
cos sin .

1

xf x bx bx be
b

 
   


 

    f x  funqciis grafikebi 1b   da 3b   SemTxvevisaTvis  

moyvanilia nax. m.2.3. 

   magaliTi 2.18. gamoTvaleT signali  u tgam , romelic 

warmoiqvneba wvrilzolovani gausis radiofiltris gamo-
sasvlelze (ix. amocana m.2.12) Tu mis Sesasvlelze miewo-

deba    
0 0cosu t U t t  Ses  rxeva, rolis rxevis Sevsebis 

sixSire emTxveva filtris asm  maxasiaTebelis centra-
lur sixSires.    
   miTiTeba : gamoiyeneT rezultati miRebuli amocana 
m.2.12 –Si. 

   amoxsna :  aq         2 40
0 ; .

2

t bK
U t U t h t e

b




 
Ses ds  

maSin  

     2 40 0
0 0d d ,

2 2

t

bK U t
U t U t h e K U

b b

  






 

 
      

 
  

gam Ses ds  

sadac   x  aris albaTobebis integrali. 


