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leqcia 5 

araperioduli signalis speqtruli analizi. 

furies gardaqmna 

furies meTodi iZleva Rrma da nayofieri gaerTianebis 
saSvalebas. misi gamoyenebiT SesaZlebelia miviRoT arape-
rioduli signalebis speqtruli maxasiaTeblebi.  

2.5. impulsis perioduli gagrZeleba  

dae   s t - gansazRvruli xanngZliobis gancalkavebuli 
impulsia (nax. 2.10). azrobrivad daumatod mas aseTive 
impulsebi, romlebic raime T  intervaliT arian daSore-
buli erTmaneTisagan (nax. 2.11). miviRebT ukve Seswavlil  

 
      nax. 2.10                         nax. 2.11 

periodul mimdevrobas  s tper , romelic SesaZlebelia 

warmovidginoT furies kompleqsuri rigis saxiT:  
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imisaTvis, rom davbrundeT ukan gancalkavebul impul-
sTan, mivastrafoT ganmeorebisperiodiT  usasrulobisaken 

amasTan, aSkaraa: 

1. mezobeli harmonikebis sixSireebi 1n  da   11n   

aRmoCndebian ise axlos erTmanenTan, rom formulebSi 

(2.13) da (2.14) diskretuli cvladi 1n  SeiZleba Cavanacv-

loT uwyvet cvladiT  , sadac is mimdinare sixSirea.  
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2. amplituduri nC  koeficientebi aRmoCndebian usasru-

lod patarebi vinaidan (2.14) formulaSi T  sidide mniS-
vnelSia. 

Cveni amocanaa vipovoT (2.13) zRvruli mniSvneloba 
roca T   

2.6. speqtruli simkrivis cneba  

visargebloT imiT, rom furies mwkrivis koeficientebi 
qmnian kompleqsurad-SeuRlebel wyvilebs:  
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yovel aseT wyvils Seesabameba harmoniuli rxeva 

1 1( ) ( )

12 cos( )n nj n t j n t

n n n nA e A e A n t
       

     

kompleqsuri amplitudiT 2 2nj

n nA e C

 . 

ganvixiloT   sixSiris mcire intervali, romelic 

qmnis raime ares amorCeuli 
0  sixSiris garSemo. am aris 

zRvrebis intervalSi moTavsdeba  
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calkeuli wyvilebis speqtruli mdgenelebis raodenobaa. 
maTi sixSireerebi mcire sideebiT gansxvavdebian erTma- 
neTisagan. amitom speqtruli Semadgenlebi SegviZlia Seva-
jamoT ise, rom yvela maTgans aqvs erTidaigive sixSire 
da xasiaTdebian erTnairi kompleqsuri amplitudebiT  
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sabooloT vpoulobT ekvivalenturi harmoniuli signa-
lis kompleqsur amplitudas, romelic asaxavs wilobriv 
Senatans yvela im speqtruli mdgenelisa, romelsac Sei-
cavs  intervali:   
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               2.16)  

ewodeba  s t  signalis speqtruli simkrive. formula (2.16) 
axorcielebs mocemuli signalis furie gardaqmnas.  speq-
truli simkrives aseve uwodeben speqtruli funqcia an 
furies-saxis signali 
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2.7. speqtruli simkrivis cnebabis fizikuri azri  

  miRebuli rezultatebis interpretacia mosaxerxebelia 

CavataroT kuTxuri  sixSiridan, cikluri  2f     

sixSireze gadasvlisas. amasTan (2.15) miiRebs saxes 
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  es gamoiTqmeba Semdeg nairad: speqtruli simkrive 

   0 02S f S    aris proporciulobis koeficienti sixSi-

ris mcire intervalis f  sigrZis da mis mopasuxe 0f  

harmoniuli signalis kompleqsuri amplitudas 
0f

A So_ 

ris. koeficienti 2 niSnavs, rom amplitudis mniSvnelobis  

SenatanSi erTnairad iRebs rogorc dadebiTi 0f , aseve 

uaryofiTi 0f  sixSireebi, romlebic qmnian wertilebis 

garemos 0f . 

  principulad mniSvnelovania, rom speqtruli simkrive – 
sixSiris kompleqsuri funqciaa, romelic erTdroulad 
Seicavs informacias rogorc amplitudaze, aseve elemen-
taruli sinusoidebis fazaze. veqtorul diagramaze (nax. 
2.12) elementaruli veqtorebis sigrZeebi usasrulod mci-
rea, amitom texilis nacvlad (T sasrulia) miiReba gluvi 

mrudebi (T  ). Tu sixSiris RerZze aviRebT raime 
Tanabrad daSorebul wertilebis mimdevrobas 

1 20 ...    ,  

 
            nax. 2.12                       nax. 2.13 
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maSin speqtruli simkrivis moduli  S   (nax. 2.13) mru-

dis gastvriv adgens xazovan maStabs: rac meti iqneba 
speqtruli simkrivis moduli, miT iSviaTad ganlagdebian 
sixSiris wertilebi veqtorul diagramaze. 
   diograma (nax. 2.12) agebulia raRac fiqsirebuli drois 
momentisTvis. drois gavlisas mrudebis konfiguracia 
icvleba sakmarisaT rTulad, amitom rac metia sixSire, 
miT ufro didi siCqariT imoZraveben mrudis Sesabamisi 
monakveTebi. magram faqtiurad mniSvnelovania ara mrudis 
forma, aramet misi bolo wertilis proeqcia horizonta-
lur RerZze 

2.8. furies Seqceuli gardaqmna 

  vipovoT signali Tu mocemuli gvaqvs speqtruli sim-
krive 
  dauSvad, rom perioduli signali miiReba perioduli 
mimdevrobidan, Tu mis periods mivaswrafefT usasrulebi-
saken. formulebis (2.13) da (2.14) gamoyenebiT, daiwereba 
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  am formulaSi Semavali koeficienti 1 T , nebismier mTe-

li n -is, mezobel garmonikebis sxvaobis proporciulia: 
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   vinaidan zRvarSi mezobel harmonikebs Soris sixSiru-
li intervalebi SeuzRudavad mcirdebian, miRebuli jami 
SeiZleba Seicvalos integraliT 
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                            (2.18) 

      am mniSvnelovan formulas ewodeba  s t  signalis fu-
ries Seqceuli gardaqmna. 
  saboolod CamovayaliboT es mniSvnelovani rezultati: 

  s t  signali da misi  S  speqtruli simkrive urTierT-
calsaxaT dakavSirebulia furies pirdapiri da Seqceuli 
gardaqmnebiT, Sesabamisad: 
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    speqtruli daSlis meTodi mniSvnelovnad anviTarebs  
signalebis Teorias. magaliTad, signalis matematikuri 

modeli  s t  mocemulia drois areSi rTulia da arasakma-
risad TvalsaCino. amavdroulad am signalis aRwera six-

Sirul areSi  S   funqciiT gamoyenebiT SesaZloa aRmoC-
des Zalze martivi. 
  amis garda mniSvnelovania is, rom signalis speqtruli 
warmodgena xsnis pirdapir gzas farTo klasis radioteq-
nikur wrededebSi, mowyobilobebSi da sistemebSi, signa-
lebis gavlis analizisaTvis.  
 


