
 

Sesavali 

 wrfivi sistemebis ZiriTadi Semadgeneli elementebia-
gadamwodi, mimRebi da fizikuri garemo, romelSic vcel 
deba eleqtromagnituri talRa. gavcelebis garemo Sesa- 
Zlebelia iyos Tavisufali sivrce, aseve specialuri 
teqnikuri xelsawyoebi – talRgamtari, optoboWkovani 
kabeli da sxva saxis gadamcemi xazebi. 
 cnobili saxis sistemebSi signali informaciis gadace 
mis ZiriTadi saSvalebaa da amitom kursis SesavalSi mok 
led ganixileba misi warmodgenis da analizis meTodebi.  

termini “signali” warmosdgeba laTinuri sityvisgan 
«signum» - niSani da warmoadgens fizikur process, ro-
melic icvleba droSi gadasacemi Setyobinebis kanoniT. 

signalebis Teoriuli Seswavlisa da angariSisaTvis 
iqmneba gamosakvlevi signalis maTematikuri modeli (mm), 
rac saSualebas iZleva Sedardes signalebi erTmaneTs, 
gamoiyos maTi ZiriTadi Tvisebebi, movaxdinoT 
klasifikacia.  

radiosignalebis klasifikacia 

S.1. determinirebuli da SemTxveviTi signalebi 

determinirebuli signali – esaa signali, romlis myi-
sieri 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 
gamosaxuleba (formula), oscilograma, speqtraluri 
warmodgena. determinirebuli signalis mm-is magaliTi: 

 0 0( ) sin( )ms t S t    
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nax. S.1. determinirebuli (harmoniuli) sinusoidaluri signali 
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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 magaliTi SeiZleba iyos Zabva, 
romelic Seesabameba adamianis metyvelebas, musikas, ra-
dioimpulsebis momdevroba radiokokaciuri mimRebis Se-
sasvlelze, xelSeSlebi, xmauri.   

 
s(t) 

t 

 
nax. S.2. SemTxveviTi procesi 

S.2. radioteqnikaSi gamoyenebuli signalebi 

   sididis (donis) mixedviT uwyveti da drois mixedviT 
uwyveti (uwyveti anu analoguri) signalebi - Rebuloben 
nebismier mniSvnelobas s(t) da arseboben drois mocemuli 
intervalis nebismier momentSi. 

 
s(t) 

t 

 
nax. S.3. analoguri signali 

sididis mixedviT uwyveti da drois mixedviT diskre-
tuli signalebi mocemulia  drois diskretul mniSvne-
lobebSi (wertilTa sasrul simravleze), am wertilebSi 
signalis mniSvneloba s(t) Rebulobs nebismier mniSvnelo-
bas ordinatTa RerZis gansazRvrul intervalze.  

termini “diskretuli” axasiaTebs  signalis mocemis 
xerxs drois RerZze. 

 

s(t) 

t 

 
nax. S.4. sididis mixedviT uwyveti da drois mixedviT 

 diskretuli signalebi 
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sididis mixedviT daqvantuli  da drois mixedviT 
uwyveti signalebi mocemulia mTel drois RerZze, magram 
sidide s(t)-s SeuZlia miiRos mxolod diskretuli 
(daqvantuli) mniSvnelobebi 

 
s(t) 

t 

 
nax. S.5. sididis mixedviT daqvantuli da 

drois mixedviT uwyveti signalebi 

sididis mixedviT daqvantuli  da drois mixedviT dis-
kretuli (cifruli) signalebi – gadascemen signalis do-
neebis mniSvnelobebs cifruli formiT 

 s(t) 

t 

 
nax. S.6. cifruli signali 

S.3. impulsuri signalebi 

impulsi – esaa rxeva, romelic arsebobs mxolod 
drois sasruli monakveTis sazRvrebSi. 

videoimpulsis magaliTi (nax. S.7) 
 

mok f 

x 
 A 

Sv(t) 

t 

 
nax. S.7. videoimpulsi 

 
trapeciodaluri videoimpulsisaTvis Semotanilia pa-

rametrebi: 
А – amplituda; 

x – videoimpulsis xangrZlivoba; 

f – frontis xangrZlivoba; 

mok – mokveTis xangrZlivoba. 

radioimpulsis magaliTi (nax. S.7.) 
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 А 
Sр(t) 

t 

 
nax. S.8. radioimpulsi 

Sр(t)=Sv(t)sin(0t+0)  

Sv(t) – videoimpulsi – momvlebi radioimpulsisaTvis. 

sin(0t+0) – radioimpulsis Sevseba. 

S.4. specialuri signalebi: CarTvis funqcia  

da delta-funqcia 

CarTvis funqcia (erTeulovani funqcia anu xevisaidis 

funqcia) 

M mocemuli funqcia aRwers zogierTi fizikuri obieqtis 
“nulovanidan” “erTeulovan” mdgomareobaSi gadasvlis 
process, amasTan es gadasvla xdeba myisierad 

















0,1

0,5.0

0,0

)(1)(

t

t

t

tt  (1) 

CarTvis funqciis saSualebiT mosaxerxebelia aRiweros  
eleqtrul wredebSi komutaciis sxvadasxvagvari procese-
bi. 

 

1 

t 

S(t)=(t) 

 
nax. S.9. CarTvis funqcia 

D delta-funqcia (dirakis funqcia) 
Ddelta-funqcia warmoadgens impulss, romlis 
xangrZlivoba miiswrafis nulisaken, am dros impulsis 
simaRle usazRvrod izrdeba. amboben, rom funqcia 
Tavmoyrilia am wertilSi. 
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S.5. signalebis speqtraluri warmodgena 

radioteqnikaSi orTogonaluri funqciebis bazisad 
iReben harmoniul funqciebs, rac dakavSirebulia maTi 
generaciis simartivesTan, agreTve imasTan, rom signalebi 
invariantulia gardaqmnebis mimarT standartul eleq-
trul wredebSi.  
signalis speqtraluri daSla – esaa signalis warmodgena 
sxvadasxva sixSiriani harmoniuli rxevebis jamis saxiT. 
sixSiruli speqtri (speqtri) – esaa signalis calkeuli 
harmoniuli komponentebis krebuli. 

S.6. Ffuries mwkrivi 

perioduli signali SeiZleba warmovidginoT sxvadasxva 
sixSiriani harmoniuli rxevebis jamis saxiT furies 
mwkrivis saSualebiT: 
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zogad SemTxvevaSi perioduli signali Seicavs mudmiv 
mdgenels da harmoniuli rxevebis – harmonikebis usasru-

lo krebuls, romelTa sixSireebi n = n1, n = 0, 1,. mimde-

vrobis ZiriTadi 1 sixSiris jeradia. luw signals gaaC-
nia mxolod kosinusoidaluri, xolo kent signals - si-
nusoidaluri mdgenelebi. 

TiToeuli harmonika SeiZleba aRiweros misi amplitu-

diT nA da sawyisi faziT n . maSin furies mwkrivis koe-

ficientebi: 
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   (S.8) 

da furies mwkrivis eqvivalenturi forma iqneba: 
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    (S.9) 

perioduli signalis speqtraluri diagrama – esaa fu-
ries mwkrivis koeficientebis grafikuri gamosaxuleba 
konkretuli signalisaTvis. 

arsebobs amplituduri da fazuri speqtraluri dia-
gramebi. diagramebis horizontalur RerZze masStabSi ga-
daizomeba harmonikebis sixSireebi, xolo vertikalur 
RerZze – maTi amplitudebi  an sawyisi fazebi.  
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nax. S.10. perioduli signalis amplituduri da fazuri diagramebi 

S.7. furies mwkrivis kompleqsuri forma 

perioduli signalis speqtraluri daSla SeiZleba 
moxdes sabaziso funqciebis sistemaSi, romlebic Sedgeba 
kompleqsur maCveneblebiani eqsponentebisagan. am bazisis  
funqciebi periodulia Т periodiT da orTonormirebulia 
drois monakveTze [-T/2,T/2]. maSin furies kompleqsuri 
mwkrivi kompleqsuri signalis normis gaTvaliswinebiT  

                            

















2

2

1

1

)(
1

)(

T

T

tj

n

n

tjn

n

dtt
T

t

eSC

eCS



  (S.10) 

gamoTvlebisas  gaTvaliswinebuli  unda iqnas eqsponenci-
aluri funqciebis kavSiri trigonometriul funqciebTan 
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eqsponencialuri warmodgenis SemTxvevaSi signalis 
speqtri Seicavs harmonikebs sixSireTa RerZis uaryofiT 
RerZis areze, am dros unda gaviTvaliswinoT, rom ua-
ryofiTi sixSire maTematikuri da ara fizikuri cnebaa, 
ganpirobebuli kompleqsuri ricxvebis warmodgeniT. 

imis gaTvaliswinebiT, rom    
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sadac m da n – mTeli ricxvebia, romlebc warmoadgenen k 
ricxvis kerZo mniSvnelobebs, SeiZleba vaCvenoT, rom: 
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Tu funqcia S(t) warmoadgens, magaliTad dens eleqtrul 
wredSi, maSin es gamosaxuleba joul-lencis kanonis Ta-
naxmad, proporciulia saSualo simZlavris, romelic 
STainTqmeba am wredSi. Aaqedan gamomdinare, saSualo sim-
Zlavre wredSi, romelSic gadis deni, warmoadgens ra 
drois rTul periodul funqcias, tolia yvela harmoni-
kis saSualo simZlavreebis jamis. 

jami (S.14) gamosaxulebis marjvena nawilSi warmoad-
gens usasrulo mwkrivs. magram, romeliRac nomridan da-
wyebuli, harmonikebis amplitudebi imdenad mcirea, rom 
SeiZleba maTi ugulebelyofa da praqtikulad realuri 
perioduli procesi warmoadgens funqcias Semofargluli 
speqtriT. sixSireTa intervals, romelic Seesabameba Se-
mofarglul speqtrs, ewodeba speqtris sigane. 

signalebis speqtraluri analizis mokled gadmocemu-
li Teoria saSualebas gvaZlevs gavaanalizoT signalebis 
gavla radioteqnikur wredebSi, mowyobilobebsa da sis-

temebSi.       


