
 

leqcia 1 

Sesavali 

 termini “signali” xSirad gvxdeba aramarto teqnikur 
literaturaSi, aramed yoveldRiur cxovrebaSi. zogjer 
arc vakvirdebiT terminologiis simkacres da vaigivebT 
iseT cnebebs, rogoricaasignali, Setyobineba, informacia. 
Cveulebriv es ar iwvevs gaurkvevlobas vinaidan moicavs 
farTo azrobriv diapazons. 

 termini “signali” warmoiSva laTinuri sityvidan «sig-

num»  - “niSani” da warmoadgens fizikur process, romel-
ic icvleba droSi gadasacemi Setyobinebis kanoniT. 
  signalebis Teoriis kursis Sesaswavlad davazustdoT 
“signali” -s cnebis mniSvnelobiTi azri. tradicidan gamo 
mdinare zogadad miRebulia, rom  signali ewodeba droSi 
raime obieqtis fizikuri mdgomareobis cvlilebas, rome-
lic gamoiyeneba Setyobinebis asaxvis, registraciis da 
gadacemisaTvis. 
   cnobili da SeiZleba iTqvas nebismieri saxis sistemeb-
Si signali - informaciis gadacemis ZiriTadi saSualebaa 
da amitom cxadia, rom mniSvnelovania misi gamoyenebis 
Teoriis Seswavla.  
   vinaidan sakiTxebi, romlebic exeba gadacemuli signa-
lis fizikur saxes (magaliTad, geometriuli forma) da 
masSi Cadebul Setyobinebas da informacias, romlebsac 
gaaCnia friad mniSvnelovani ara marto azrobrivi datvi-
rTva, aramet masSi Cadebuli informaciis faseulobebTan 
dakavSirebuli sakiTxebi am kursSi ar ganixileba. es sa-
kiTxebi aris sxva kursebis Seswavlis sfero.  
   saswavlo kursis mizania:  

analoguri da diskretuli signalebis aRwerisa da 
analizis daufleba: 
-  signalebis furie-analizis aTviseba  
-  cifruli signalebis damuSavebis meTodebis aTviseba 
-  filtrebis dizainisa da analizis meTodebis Seswavla 
sabazo CAD sistemis gamoyenebis aTviseba (SPICE, PSPICE) 
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1. radioteqnikuri signalebi 

signalebis Teoriuli Seswavlisa da angariSisaTvis 
iqmneba gamosakvlevi signalis maTematikuri modeli (mm), 
rac saSualebas iZleva Sedardes signalebi erTmaneTs, 
gamoiyos maTi ZiriTadi Tvisebebi, movaxdinoT klasifi-
kacia da rac Zalze mniSvnelovania, davadginoT garkveu-
li terminologia.  

1.1. signalebis aRwera maTematikuri modelebiT 

  signalebi, rogorc fizikuri procesebi SesaZlebelia 
SeviswavloT xelsawyoebis gamoyenebiT – eleqtronuli 
oscilografiT, voltmetriT, mimRebebiT. aseT empiriul 
meTods aqvs mniSvnelovani nakli. eqsperimentiT damkvi-
rvebeli axdens dakvivrebas mxolod calkeul movlenaze. 
msjeloba fundamentul Tvisebebze, rezultatebis winas-
warmetyveleba Secvlil pirobebSi SesaZlebelia mxolod 
gamosakvlevi signalebis maTematikuri modelis (mm)Seqvnis 
Semdeg. 

signalis mm SesaZlebelia iyos, magaliTad, funqciuri 
damokidebuleba, romlis argumenti aris dro  

                , ,s t u t f t  da ase Semdeg. 

modelis Seqvna pirveli nabijia movlenis Tvisebebis 
sistematiuri SeswavlisaTvis. radioteqnikaSi erTi da 
igive mm Tanabar warmatebis aRwers dens, Zabvas, eleqtro-
magnituri velis daZabulobas da sxva sidideebs. 

umetes SemTxvevaSi Znelia mm zusti amorCeva. amitom mm 
didi raodenobidan unda amoirCes is mm, romelic yvelaze 
martivad aRwers fizikur process. anu mm SerCeva Semoqme-
debiTi procesia. 

funqciebi, romlebic aRweren signalebs, SeuZliaT mi-
iRon rogorc namdvili aseve kompleqsuri mniSvnelobebi. 
amitom xSirad gamoviyenebT rogorc namdvili aseve kom-
pleqsuri signalebis terminologias imis da mixedviT Tu 
romrlia maTematikerad xelsayreli. 

mm codna gvaZlevs saSualebas erTmaneTs SevadaroT 
signalebi, davadginoT maTi igiveoba da gansxvaveba, Cava-
taroT klasifikacia. 
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1.2. radioteqnikuri signalebis klasifikacia 

ganvixiloT signalis warmodgenis da analizis meTodebi.  

1.2.1. erTganzomilebiani da mravalganzomilebiani signalebi 

radioteqnikisaTvis tipiuri signali aris Zabva raime 
wredSi an deni StoSi. aseTi signals, romelic aRiwereba 
erTi drois funqciiT, ewodeba erTganzomilebiani.      
zogjer gansaxilvelad xelsayrelia SemovitanoT mra-
valganzobilebiani, anu veqtoruli, signalebi saxiT  

       
1 2 N{ , , . . . , },V t t t t     

romelic Seiqvneba raime erTganzomilebiani signalebis 
simravliT. mTeli ricxvi N  aris signalis ganzomileba. 
   mravalganzobilebiani signalis magaliTad SeiZleba 
iyos Zabvebis sistema mravalpolusas momWerebze. mraval-

ganzomilebiani signalis modeli 
moyvanilia nax. 1.1. 
 aRsaniSnavia, rom mravalganzomile-
biani signali – erTganzomilebiani 
signalebis mowesrigebuli erTobli-
obaa. amitom zogad SemTxvevaSi, signa-
lebi komponentebis gansxvavebuli 
mimdevrobiT ar udris erTmaneTs: 

      nax. 1.1.                     1 2 2 1, ,     . 

 signalebis mravalganzomilebiani modelebi gacilebiT 
sasargebloa im SemTxvevebSi, rodesac rTuli sistemebis 
funqcionireba analizdeba egm-is gamoyenebiT. 

1.2.2. determinirebuli da SemTxveviTi signalebi 

determinirebuli signali – esaa signali, romlis 
myisieri mniSvneloba drois nebismier momentSi SeiZleba 
ivaraudos erTis toli albaTobiT. 

Ddeterminirebuli signalis magaliTia: impulsebis 
Tanmimdebrobani (romelTa Fforma, amplituda da drois 
mixedviT mdgomareoba cnobilia), uwyveti signalebi 
mocemuli amplitudur-fazuri TanafardobebiT. 

signalis mm-is mocemis xerxebia: analizuri gamosaxu-
leba (formula), oscilograma, speqtraluri warmodgena. 
determinirebuli (harmoniuli) sinusoidaluri signalis 
mm-is magaliTi (ix. nax. 1.2.):   

0 0( ) sin( )ms t S t    
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nax. 1.2.  

SemTxveviTi signali – esaa signali, romlis myisieri 
mniSvneloba drois nebismier momentSi winaswar ar aris 
cnobili, magram SeiZleba navaraudevi iyos raRac 
albaTobiT, romelic erTze naklebia. 

SemTxveviTi procesis (nax. 1.3.) magaliTi SeiZleba iyos 
Zabva, romelic Seesabameba adamianis metyvelebas, musikas, 
radioimpulsebis mimdevroba radiolokaciuri mimRebis 
Sesasvlelze, xelSeSlebi, xmauri.   

 

nax. 1.3. 

1.2.3. analoguri, diskretuli da cifruli signalebi 

   Tavdapirvelad radioteqnikaSi gamoiyeneboda mxolod 
anlogiuri signalebi. aseTi signalebi gamoiyeneboda 
ubralo teqnikuri amocanebis gadasawyvetad (radiokav-
Siri, telexedva da sxva). martivi iyo analoguri 
signalis generireba, miReba da damuSaveba.  
  sididis (donis) mixedviT uwyveti da drois mixedviT 

uwyveti (uwyveti anu analoguri) signalebi  u t - 
Rebuloben nebismier mniSvnelobas da arseboben drois 
mocemuli intervalis nebismier momentSi (nax. 1.4). 
 termini analoguri signali xazs usvams imas, rom 
signali misi Semqmnel fizikuri procesis analogiuria  
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nax. 1.4  

   radioteqnikuri sistemebis mimarT gazrdilma moTxov- 
nebebma gamoiwvia axali gzebis povna. zog SemTxvevaSi 
analogur signalebs Caenacvlen impulsuri signalebi   
   sididis mixedviT uwyveti da drois mixedviT 
diskretuli signalebi mocemulia drois diskretul 
mniSvnelobebSi (wertilTa sasrul simravleze) (nax. 1.5). 

am wertilebSi signalis mniSvneloba  u t  Rebulobs 
nebismier mniSvnelobas ordinatTa RerZis gansazRvrul 
intervalze.  
    termini “diskretuli” axasiaTebs  signalis mocemis 
xerxs drois RerZze. diskretuli signalis modeli moyva-
nilia nax. 1.5.-ze. misi umartivesi maTematikuri modeli 

aris  u td . anu drois RerZze sasruli raodenobis { }it  

wertilebis simravlis Sesabamisi mniSvnelobebi, romleb-

Sic gansazRrulia misi iu  mniSvneloba. rogorc wesi dis-

kreditaciis biji 1i it t    yoveli signalisaTvis mudmivi 

sididea. 

 
nax. 1.5  

 diskretuli signalebis erTerTi upiratesoba signalis 
uwyvetad asaxvis aucivlobis gamoricxvaa. es ki iZleva 
SesaZleblobas erTidaigive radioarxiT gadavceT Setyo-
binoba sxvadasxva wyaroebidan. amiT SesaZlebelia arxebis 
droiT dayofis meSveobiT mravalarxiani kavSiris orga-
nizeba.  
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   sididis mixedviT daqvantuli  da drois mixedviT uwy-
veti signalebi (nax. 1.6) mocemulia mTel drois RerZze, 

magram sidide  u t -s SeuZlia miiRos mxolod diskretu-
li (daqvantuli) mniSvnelobebi 

 
nax. 1.6  

sididis mixedviT daqvantuli  da drois mixedviT dis-
kretuli (cifruli) signalebi (nax. 1.7) gadascemen signa-
lis doneebis mniSvnelobebs cifruli formiT. 

 

               nax. 1.7        nax. 1.8      nax. 1.9 

   teqnikuri realizaciis gamartivebis TvalsazrisiT Cve-
ulebriv iyeneben orobiT kods, rogorc wesi, gan-
sazRvruli Tanrigebis ricxviT (nax. 1.8). bolo  dros, mi-
kroeleqtronikis da integraluri sqemoteqnikis miRweve-
bis gamoyenebiT inergeba sistemebi  cifruli signalebis 
gamoyenebiT romlebic Sedgebian 0 da 1 – s Semcveli sig-
nalebiT (nax. 1.9). 
    mxedvelobaSi unda vqondes, rom fizikuri procesis 
nebismieri diskretuli an cifruli signalebi aris 
analoguri signali. magaliTad, nela cvladi analoguri 
signals SegviZlia Seusabamod diskretuli, erTnairi 
xangZliobis mqone, marTkuTxa formis videoimpulsi. am 
impulsebis simaRle proporciulia aRricxvis wertileb-
Si aRebuli mniSvnelobebis (ix. nax. 1.10). magram, SegviZlia 
sxva gvarad moviqceT, impulsis simaRle davtovoT 
ucvleli, xolo misi xangZlioba mcvaloT  Sesabamis 
aTvliT wertilebSi (ix. nax. 1.11). 
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                nax. 1.10.                nax.1.11. 

1.2.4. impulsuri signalebi 

impulsi – esaa rxeva, romelic arsebobs mxolod 
drois sasruli monakveTis sazRvrebSi. amasTan ganasxva-
veben videoimpulsebi  da radioimpulsebi. gansxvaveba 

mdgomareobs SemdegSi. Tu  u tv (nax. 1.12) – videoimpulsia, 

maSin misi Sesabamisi radioimpulsi (nax. 1.13) 

     0 0u t u t cos t  r v  sadac sixSire 0  da sawyisi faza 

0  - nebismieria. amasTan  u tv ewodeba radioimpulsis mom-

vlebi, xolo  0 0cos t   funqcias – misi Sevsebi. 

 

         nax. 1.12.          nax. 1.13.          nax. 1.14. 

trapeciodaluri videoimpulsisaTvis (nax. 1.14.) Semota-
nilia ricxuli parametrebi: 
A  – amplituda; 

i – videoimpulsis xangrZlivoba; 

f – frontis xangrZlivoba; 

mok – mokveTis xangrZlivoba. 

1.3.  signalebis dinamiuri warmodgena 

   radioteqnikis bevri amocenebi, magaliTad fizikur 
sistemaze zemoqmedebis gamoZaxilis gamoTvlas, moiTxoven 
signalis specifiur warmodgenas. aucivlebelia ara mar-
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to flobde informacias signalis myisier mniSvnelobaze, 
aramet icode misi yofaqceva mTel drois RerZze rogorc 
“warsulSi” aseve “momavalSi”.  

1.3.1. dinamiuri warmodgenis principi 

  aseTi modelebis warmodgenis xerxi Sedgeba SemdegSi. 
realuri signali miaxlovebiT unda warmovidginoT raime 
elementaruli signalebis jamaT, romlebic warmoiqvneba 
drois momdevno momentebSi. amis Semdeg calkeuli ele-
mentaruli signalebis xangZliobebi mivastrafoT nulisa-
ken, maSin, bunebrivia, zRvarSi miviRebT sawyisi signalis 
zust warmodgenas.   signalebis warmodgenis aseT xerxs 
ewodeba dinamiuri warmodgena, amiT xazi gaesmeva proce-
sis droSi ganviTarebas. 
 dinamiuri warmodgenis orma xerxma pova farTo gamoye-
neba. pirvelis Tanaxmad elemetnarul signalebaT ga-
moiyeneba safexurovani funqciebi, romlebic Seiqvnebian 
drois tol   Svaledebis Semdeg (ix. nax. 1.15). TiToeuli 
safexuris simaRle udris signalis nazrds drois   in-
tervalSi. 
 meore xerxis mixedviT elementarul signalebs war-
moadgenen marTkuTxa impulsebi. es impulsebi uSvalod 
miedebian erTmaneTs da qmnian mimdevrobas romelic Cawe-
rilia mrudSi an masze Semowerilia (ix. nax. 1.16). 
 nax. 1.15 da 1.16 isrebiT naCvenebia calkeuli elementa-
ruli Sesakrefebis cvlilebebis gzebi. 
 

 
                  nax. 1.15.             nax. 1.16. 

ganvixiloT elementaruli signali, romelic gamoiyene-
ba dinamiuri warmodgenisaTvis pirveli xerxiT (nax. 1.15.).              



signalebis Teoria 
 

 18 

 

1.3.2. dinamiuri warmodgenis pireli xerxi  

(CarTvis funqcia)  

M vTqvaT mocemulia signali, romlis maTematikuri 
modeli aRiwereba tolobaTa sistemiT:  

 

0, ,

( ) ( ) 0.5, ,

1, .

t

t t t

t

 


       
  

                      

 
           nax. 1.17 

mocemuli funqcia aRwers raime fizikuri obieqtis “nu 
lovanidan” “erTeulovan” mdgomareobaSi gadasvlis pro-
cess (ix. nax. 1.17). gadasvla warmoebs xazovani kanoniT.  

es gadasvla xdeba myisierad Tu 0  . aseTi 

gadasvlis maTematikurma modelma miiRo dasaxeleba 
CarTvis funqcia anu xevisaidis funqcia (oliver xevisaidi 
(1850-1925) –ingliseli mecnieri).  

 

0, 0

( ) 1( ) 0.5, 0

1, 0

t

t t t

t




   
 

 

 

                  nax. 1.18 
CarTvis funqciis saSualebiT mosaxerxebelia aRiweros  

eleqtrul wredebSi komutaciis sxvadasxvagvari procese-
bi. 

 CarTvis funqciis moyvanili xerxi ar aris erTaderTad 
SesaZlebeli. magaliTad, funqciebi romlebic qmnian mimde 

vrobas  
 

1

1 exp
nu t

nt


 
, n -s zrdasTan erTad 

sul ufro zustad axdens aprosimacias signa-
lis wyvetas, romelic asrulebs naxtoms 
erTze, roca 0t   (ix. nax. 1.19).   

 nax. 1.19    
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D magaliTi 1.1. marTkuTxa formis   impulsur signals aqvs 
xangZlioba 5 mkwm da amplituda 15 v (ix. nax. 1.20). drois aTvlis 
dasawyisi emTxveva impulsis fronts. CawereT am signalis 
analitikuri gamosaxuleba.  
   amoxsna. cxadia, rom donis signalis naxtomis efeqti roca 

0t   aRiwereba funqciiT  15 t   . imisaTvis, rom impulsi 

damTavrdes roca 6

0 5 10t   wm, aucivlebelia ga-

movakloT CarTvis igive impulsi, romelic day-
ovnebulia igive drois monakveTiT. sabolood 
miviRebT            

      615 ( ) 15 ( 5 10 )t t t        v . 

 
  nax. 1.20. 
   magaliTi 1.2. emZ-is  wyaro, droSi xazovnad icvleba kanonis 

mixedviT   63 10e t t   v. wyaro idealuri komutatoriT mierTe-

bulia gare wredebTan. komutatori amuSavdeba drois 
0 2t  mkwm 

momentSi. CawereT Zabvis maTematikuri modeli xelsawyos gamo-
sasvlelze.  
  amoxsna. wyaros gamosasvlelze (nax. 1.21) Zabva drois 2 mkwm 
nakleb monakveTze, udris nuls, amitom cxadia, rom maTematikur 

models eqneba saxe    6 63 10 2 10u t t t       v (nax. 1.22). 
 

 
     nax. 1.21             nax. 1.22 
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1.3.3. nebismieri signalis dinamiuri warmodgena  

CarTvis funqciis gamoyenebiT 

ganvixiloT raime signali  s t  (nax. 1.23), 
amasTan gansazRvrulobisaTvis dauSvaT, 

rom   0s t   roca 0t  . vTqvaT 

{ , 2 , 3 , . . .}    - drois momentebis mimdev-

robaa da maT Seesabameba  
1 2 3{ , , , . . .}s s s  - 

signalebis mniSvnelobebis  mimdevroba. 

nax. 1.23          Tu  
0 0s s  - sawyisi mniSvnelobaa, maSin, 

rogorc Cans agebulobidan  signalis mimdinare mniSvne-
loba nebismier t -is miaxlovebiT udris safexurovani 
funqciebis jams: 

                 
0 1 0 2 1 2 ...s t s t s s t s s t              

             
0 1

1

.k k

k

s t s s t k






        

 Tu bijs 0,  maSin diskretuli cvladi  k  SegviZlia 

SevcvaloT uwyvet cvladaT  . amasTan  mcire nazrdebi 

 1k ks s   gardaiqmneba diferencialebSi  d d d ds s    da 

Cven miviRebT nebismieri signalis dinamiur warmodgenas 
CarTvis (xevisaidis) funqciis gamoyenebiT: 

     
0

0

d
d

d

s
s t s t t



      


 

magaliTi 1.3.  s t  signali udris nuls roca 0t   da icvleba 

kvadratuli parobolis kanoniT   2s t At  roca 0t  . ipoveT am 

signalis dinamiuri warmodgena. 

amoxsna: vinaidan 0 0, d d 2s s A  xolo , amitom 

   
0

2 ds t A t



     . 

 bolo formulis Sesabamisad elementaruli safexurebis si-
maRleebi, romlebidan ikrifeba signali, drois mixedviT xazov-
naT isrdeba  
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1.3.4. din amiuri warmodgenis meore xerxi  

(delta-funqcia)  

 ganvixiloT marTkuTxa formis impulsuri signali  

mocemuli Semdeg nairad:  
1

; .
2 2

t t t
     

          
     

 para-

metris   nebismierad arCevi-

sas am impulsis farTobi 

udris erTs:  d 1S t







   . (ix. 

nax. 1.24) 
   magaliTad, Tu   - Zabvaa,    

   nax. 1.24        nax. 1.25   maSin 1S  v wm . 

vTqvaT sidide   miiswrafis nulisaken. impulsis 

xangZlioba mcirdeba, magram farTobis sidide inarCunebs 
Tavis mniSvnelobas. am dros impulsis simaRle 
usazRvrod izrdeba.  aseTi funqciebis mimdevrobebis 
zRvars roca 0  ewodeba delta-funqcia, an dirakis 

funqcia:     

   
0

lim ; .t t


     

delta-funqcia –saintereso maTematikuri obieqtia. garda 
0t   wertilisa is udris nuls. miRebulia gamonaTqvami, 

rom funqcia Tavmoyrilia am wer-
tilSi. amrigad 

da               ( )d 1t t





                  

  
nax. 1.25-ze  moyvanilia delta-funqciis simboluri gamo-
saxuleba.  
 am kursSi mudmivaT gamoiyeneba delta-funqciis apara-
ti. ZiriTadi mizezi, romelic ganapirobebs delta fun-
qciis gamoyenebas moxerxebulobas fizikur  amocanebis 
gadawyvetaSi mdgomareobs SemdegSi. 
 gavixsenoT meqanikis cnobili debuleba: Tu m  masis 

materialur wertilze  1 2,t t  drois intervalSi moqmedebs 

cvladi  F t  Zala , maSin wertilis moZraobis raodenoba 

, 0
( )

0, 0

t
t

t

 
  


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 
2

1

2 1 d

t

t

m m F t t     . 

    maSasadame, mniSvnelovani aris ara TviT Zala, aramet 
misi impulsi, romelic figurirebs gantolebis  marjvena 
nawilSi.  delta-funqcia zustad aris garedan moqmedi  
mokle erTeuli  impulsis (farTobis) maTematikuri 
modeli. 

maTematikidan cnobilia, rom delta-funqciis Tvisebebi 
bevri klasikuri mimdevrobebis zRvrebis niSandoblivia. 
moviyvanoT ori damaxasiatebeli magaliTi: 

                   2lim 2 exp 2
n

t n nt


    ;  

             da      lim sin
n

t nt t


     . 

aq n  zrdasTan erTad impulsis xangZlioba mcirdeba, 
xolo misi simaRle izrdeba 

1.3.4.1. signalis din amiuri warmodgena  

delta-funqciis gamoyenebiT 

  (aq aRwerili  signalis dinamiuri warmodgenis xerxSi, imisa-
Tvis rom miviRoT raime myisieri mniSvneloba, unda vqondes 
monacemebi signalis yofaqceobaze mTel drois RerZze). 
 daubrundeT nax. 1.16-ze moyvanil analoguri  signalis 
aRwerilobas erTmaneTTan mimjenil marTkuTxa impulse-

bis saxiT. Tu ks  - aris signalis mniSvneloba k -r 

aRricxvis wertilSi, maSin elementaruli impulsi k  
nomriT warmoidgineba ase: 

       .k k k kt s t t t t                                (1.10)     

   dinamiuri warmodgenis principis Sesabmisad sawyisi   
 s t  signali unda ganixilebodes rogorc elementaluri  

Sesakrefebis jami:                 
k

k

s t t




  .          (1.11) 

  am jamSi nulidan gansxvavebuli iqneba mxolod erTi 

k ri wevri, romelic  akmayofilebs utolobas 1k kt t t   .  

Tu (1.10) CavsvavT (1.11), winaswar gayofil da gamravebul 
bijis   sididize, maSin    

     
1

k k k

k

s t s t t t t




        
  
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    zRvarze gadasvlisas roca 0 , aucivlebelia 
Seicvalos ajamva integrirebiT formaluri   cvladiT, 

romlis diferenciali d  Secvlis   sidides. vinaidan 

     
0

1
lim ,k k kt t t t t t


          
 miviRebT saZiebeli 

signalis dinamiuri warmodgenis formulas  

      ds t s t





                          (1.12)  

   SesaZlebelia davinaxoT delta-funqciis mniSvnelovani 
Tviseba: misi fizikuri ganzomileba igivea, rac sixSiris 
ganzomileba, anu wm-1 .  
   maSasadame, Tu uwyveti funqcia gavamravleT delta-
funqciaze namravli ki droSi gavaintegrireT, maSin 
rezultati iqneba uwyveti funqciis mniSvnelobis toli 
im wertilSi, sadac Tavmoyrilia  - impulsi. miRebulia 
gamonaTqvami, rom amaSi mdgomareobs  delta-funqciis 
mafiltrebeli Tviseba.  
   aqedan gamomdinareobs sistemis struqturuli sqema, 

romelic ganaxorcielebs analogiri signalis  s t  
myisieri mniSvnelobebis gazomvas 
(ix. nax. 1.26), sistema Sesdgeba ori 
rgolidan: gadamamravlebeli da 

integratori. naTelia, rom  0s t  

gazomvis sizuste damokidebulia  
      nax. 1.26           realuri signalis (magaliTad, 
marTkuTxa formis videoimpulze) xangZliobaze.  
   rac ufro mcirea impulsis xangZlioba, miT  gazomvis 
sizuste metia. 


