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Tavi IV. kompleqsuri amplitudebis meTodi 

  

eleqtrul wredebSi Semavali da gamomavali cvladi 
perioduli sidideebi aRiwereba grafikulad, trigonomet-
riuli funqciis Semcveli gantolebebis gamoyenebiT, de-
kartul sibrtyeze veqtorebis saxiT warmodgeniT, an kom-
pleqsuri ricxvebis gamoyenebiT.  

rTuli eleqtruli wredebisaTvis trigonometriuli 
funqciebis gardaqmnas Semoaqvs sirTuleebi.   
   amocanis gadawyvetis gamartivebisaTvis gamoiyeneba  
kompleqsuri ricxvebis Semotana, rac saSualebas iZleva 
cvladi trigonometriuli funqcia an geometriuli ope-
raciebi veqtorebze SevcvaloT algebruli operaciebiT 
komleqsur ricxvebze, rac mniSvnelovnad zrdis miRebu-
li rezultatebis sizustes.    

 
4.1. kompleqsuri ricxvebi  

 
  kompleqsur sibrtyeze 
(nax. 4.1.) nebismier kompleqsur 

veqtors A  Seesabameba garkveuli 
kompleqsu-ri ricxvi, romelic 
SesaZlebe-lia Caiweros Semdegi 
formebiT: 
 
 

 
        nax. 4.1. 

algebruli            jbcA  ; 

trigonometriuli     )(  sincos jAA  ; 

maCvenebliani          )(  jAAeA j exp ; 

polaruli (kuTxis)    AA . 

  algebruli saxiT Cawerili kompleqsuri ricxvi Sedge-

ba namdvili ]Re[AA cos  da warmosaxviTi ]Im[AA sin  

nawilebisagan, sadac Re da Im  inglisuri terminebis Se-
moklebuli Canaweria real (realuri, namdvili) da imagina-

iry  (warmosaxviTi). 
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kompleqsur ricxvSi gansakuTrebuli mniSvneloba eni-
Weba j mobrunebis operators, romelsac amavdroulad 
uwodeben warmosaxviT erTians, vinaidan is ricxobrivad 
tolia kvadratuli fesvisa -1 –dan, anu: 

21


j

ej  . 

Tu veqtors gavamravlebT +j  -ze, maSin is motrialdeba 

/2=900 kuTxiT saaTis isris sapirispiro mimarTulebiT, 

xolo gamravlebisas –j - veqtori mobrundeba /2=900 saa-
Tis isris Tanxvdenili mimarTulebiT. 

kompleqsuri ricxvis moduli yovelTvis dadebiTi 

ricxvia    
 cossin

|| 22 cb
cbAA   . 

kompleqsuri ricxvis kuTxe (an argumenti) udris 

.
c

b
arctg  

kompleqsuri ricxvis maCvenebliani formiT Cawera gax-
da SesaZlebeli eileris mier damtkicebul formulis ga-

moyenebis Semdeg   jesinjcos  . 

kompleqsuri ricxvis  jeAjbcA   kompleqsurad   

SeuRlebuli ricxvia jAejbcA   . maTi namravli 
2AeAeAAA jj     namdvili ricxvia da udris ricx-

vis modulis kvadrats. 
 

4.2. moqmedebebi kompleqsur ricxvebze  
 

mocemuli gvaqvs ori kompleqsuri ricxvi:  jbcA   da 

jnmB  .   SevasruloT maTze maTematikuri moqmedebebi 

kompleqsuri ricxvebis mimateba da gamokleba 

)()()()( nbjmcjnmjbcBA    

kompleqsuri ricxvebis A  gamravleba ricxvze je  kom-

pleqsur sibrtyeze daiyvaneba A  veqtoris mobrunebaze 

 kuTxiT:  )(   jjjj eAeeAeA . 

kompleqsuri ricxvebis gamravleba 
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)(

)()())((
 


j

mm
j

m
j

m eBAeBeA

bmcnjbncmjnmjbcBA 
 

kompleqsuri ricxvebis gayofa. gayofisas mniSvneli da 
mricxveli unda gavamravloT mniSvnelis SeuRlebul 
kompleqsur ricxvze. maSin mniSvneli namdvili dadebiTi 
ricxvi gaxdeba. 

.
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





 

xarisxSi axarisxeba   

)sin(cos)(  kjkAeAeAA kkjkkjk   

fesvidan amoReba 

n

k
j

nn jn
eAeAA




2

 , sadac k – mTeli ricxvia,  

                                2k -  periodi. 
 

 4.3. kompleqsuri ricxvebis gamoyeneba  
eleqtrul wredebSi   

  
   kompleqsuri ricxvebis SemotaniT ar icvleba eleq-
truli parametrebis (denis, Zabvis da emZ-is) moqmedi 

mniSvnelobis gamosaxuleba da is 2 -jer naklebia maT 
amplitudur mniSvnelobebze.  

nax. 4.2.–ze moyvanilia eleqtruli wredis zogierTi 
elementebi. 

Zabvis wyaros (nax. 4.2.a) emZ-is gamosaxulebidan gamo-       
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        N               nax. 4.2.                                     

mdinare )(   tEe msin  SegviZlia mTlianad davaxasiaToT 

kompleqsuri amplitudiT j
mm eEE  an emZ-is kompleqsu-

ri moqmedi mniSvnelobiT jeEE  , sadac (
2

mEE  ). 

denis wyaros (nax. 4.2.b) )(   tIi msin  gamosaxulebidan 

gamomdinare  SegviZlia mTlianad davaxasiaToT kompleq-

suri amplitudiT j
mm eII  an denis kompleqsuri moqme- 

di mniSvnelobiT jeII  , sadac (
2

mII  ). 

pasiuri elementi (nax. 4.2.g) ganisazRvreba misi komple-

qsuri winaRobiT jzeZ   (kompleqsuri ricxviT), romel-
ic udris elementis momWerebze modebuli kompleqsuri 
Zabvis Sefardebas igive elementSi gamaval kompleqsur 

denTan, anu jZejxr
I

U
Z 




 , sadac 

U  da I   Zabvis da denis moqmedi kompleqsuri mniSvne- 
           lobebia; 
       r -  kompleqsuri winaRobis Z –s namdvili nawilia  
                       da  udris wredis aqtiur winaRobas; 
              x -  kompleqsuri winaRobis Z –s warmosaxviTi nawi- 
                        lia da  udris wredis reaqtiul winaRobas; 

       Z -  wredis kompleqsuri winaRobis Z –s modulia  
                       da  udris wredis srul winaRobas; 
              -  Z –s argumentia da udris densa da Zabvas So-              

                       
ris fazaTa wanacvlebas. 

kompleqsuri winaRobis Z Sebrunebuli sidide Y komp-

leqsuri gamtarobaa jyejbg
U

I
Y 




, sadac  g – komp-

leqsuri gamtarobis Y –s namdvili nawilia  da  udris wre-
dis aqtiur gamtarobas;  b -  kompleqsuri gamtarobis Y –s 
warmosaxviTi nawilia da  udris wredis reaqtiul gamta-
robas; y - wredis kompleqsuri winaRobis Y –s modulia 
da  udris wredis srul gamtarobas;  - Y –s argumentia 
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da udris densa da Zabvas Soris fazaTa wanacvlebas Se-
brunebuli niSniT. 

energiis wyaro danakargebiT SeiZleba warmovidginoT 

Zabvis generatoris saxiT (nax. 4.2.d) parametrebiT gE
  da 

Zg an denis generatoris saxiT (nax. 4.2.e) parametrebiT gI
  

da Zg .  Zabvis generatoridan gadasvla eqvivalenturi 
denis generatorze da SebrunebiT warmoebs formulis ga-

moyenebiT ggg ZEI /   an ggg ZIE   . 

4.4. eleqtroteqnikis kanonebis kompleqsuri saxe 
 

 omis kanoni wredisaTvis, romelic Sedgeba kom-
pleqsu-ri Z winaRobisagan da ar Seicavs emZ-s (nax. 4.2.), 
xolo Zabvis mimarTuleba emTxveva denis dadebiT mimar-

Tulebas, eqneba saxe .ZIUUU babaab
    

 kirxhofis kanonebi. Mmudmivi denis wredebis ana-
logurad virCevT denebis dadebiT mimarTulebebs da 
aRvniSnavT gansaxilveli wredis sqemaze. 
 kirxhofis pirveli kanoni eleqtruli wredis kvanZisaT-

vis  0

1




n

k

kI
 . SegaxsenebT, rom Ggantolebis dawerisas 

kvanZSi Semavali denebi unda aiRoT (+) niSniT, xolo ga-
momavali denebi unda aiRoT (_) niSniT an sapirispirod. 
kirxhofis meore kanoni gamoiyeneba nebismieri Caketili 

eleqtruli wredisaTvis. Mmisi saxea  

k

n

k

k

n

k

k ZIE 




11

 , 

sadac 


n

1k

kE  - Zabvis wyaroebis emZ-is algebruli jamia.       

               “plus” niSans vwerT maSin, roca emZ-is  
               mimarTuleba emTxveva winaswar arCeuli    
               konturis Semovlis mimarTulebas, xolo  
               “minus” niSniT sapirispiro SemTxvevaSi; 

       k

n

k

k ZI
1

 - calkeul ubnebze kompleqsur winaRobeb- 
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                ze Zk   Zabvis vardna. niSnebi iwereba  
                analogurad zemoT aRniSnulisa. 

4.5. kompleqsuri simZlavre  
 

 kompleqsuri simZlavre aris kompleqsuri Zabvis da 
denis namravli  

 jSejQPsinjUIcosUIIUS  *  

sadac  S=UI  - sruli simZlavrea; 

P=Re[ S ]= Re[ *IU ]= UIcos-  aqtiuri simZlavre; 

             Q= Im[ *IU ]= UIsin-  reaqtiuri simZlavre; 

                       *I  - I kompleqsuri denis SeuRle 
                             buli denia 

  magaliTi 1. Mmocemulia kompleqsuri deni 
01525 jeI  da 

Zabva 
03775 jeU  . ipoveT wredis winaRobebi  Z,  r  da x . 

  amoxsna. kompleqsuri winaRoba
0

0

0

22

15

37

3
25

75 j

j

j

e
e

e

I

U
Z 




, 

omi, aqedan z = 3 omi; 0223cosr omi da 
0223sinx omi. 

magaliTi 2. mocemulia kvanZSi Semavali 
da gamomavali erTidaigive sixSiris de-
nebi (nax. 4.3.). ipoveT gamomavali denis 

3i  amplituda da sawyisi faza, Tu 

)sin( 111   tIi m  da ).sin( 222   tIi m  

  amoxsna. kirxhofis pirveli kanonis  
    nax. 4.3.      Tanaxmad i3  = i1 +  i2, anu  

   
)sin(

)sin()sin(

33

22113









tI

tItIi

m

mm
. 

  amocana amoixsneba veqtoruli di-
agramis agebiT (ix. nax. 4.4.) an kom-
pleqsuri ricxvebis gamoyenebiT.  
  veqtoruli meTodi. saZiebeli de-
nis veqtori udris Semavali de-
nebis veqtorebis geometriul jams        

mmm III 213


 , anu paralelogramis 

       nax.4.4.         diagonals. Tu masStabSi avageT  
naxazi, maSin pirdapir diagramidan vpoulobT Ppasuxs. da 
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bolos saZiebel gamosaxulebaSi )sin( 333   tIi m  unda 

SevitanoT gamoTvlili mniSvnelobebi. 
Kkompleqsuri meTodi iZleva saSualebas moviZioT amo-
naxsni moqmedebebiT kompleqsur ricxvebze: 

3

21

33333

22112211

222111

21213

)()(

)()(











j
mmm

mmmm

mm

j
m

j
mmmm

eIsinjIcosI

sinIsinIjcosIcosI

sinjcosIsinjcosI

eIeIIII







 

2
2211

2
22113 )()(  inIIIII mmmmm ssincoscos   

2211

2211
3 




coscos

ssin

mm

mm

II

inII
tg




 . 

 
*  kompleqsuri ricxvebis Caweris algebruli forma  
gamoiyeneba mimatebis da gamoklebisas, xolo maCveneb-
liani forma – maT gayofis da gamravlebisas.  

 
 
 
 
 
 

 

 

 

 

 

 


