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Tavi I 

determinirebuli signalebis zemoqmedeba wrfiv 

stacionarul sistemebze 

sistemebi, romlebic gamoiyeneba signalebis damuSave-
bis, gardaqmnis da gadacemisaTvis, friad gansxvavebuli 
arian Siga agebis principebiT da gamomavali maxasiaTeb-
lebiT. imisaTvis, rom SesaZ|lebeli iyos maTi Sedareba da 
klasifikacia, CamovayaliboT sawyisi cnebebi. 

 

Tema I.1. fizikuri sistemebi da maTi maTematikuri 

modelebi 

radioteqnikuri mowyobiloba Tavisi daniSnulebisa da 
sirTulis donis miuxedavad warmoadgens sistemas, anu 
fizikuri obieqtebis erTobliobas, romelTa Soris 
arsebobs gansazRvruli urTierTzemoqmedebebi. sistemis 
struqturaSi SesaZlebelia gamovyoT Sesasvleli, 
romelzec miewodeba sawyisi signali da gamosasvleli, 
saidanac moixsneba gardaqmnili signali. Tu 
gvainteresebs mxolod kavSiri Sesasvlel da 
gamosasvlel signalebs Soris da ar aRweren sistemis 

Siga procesebs, maSin amboben, 
rom sistema warmoadgens ”Sav 
yuTs”. nax. 1.1-ze ”Savi yuTis” 
saxiT moyvanilia sistemis 
magaliTi, sadac T aris siste-
muri operatori 

        nax. 1.1                 

1.1. sistemuri operatorebi 

umartives SemTxvevaSi rogorc Sesasvleli SesU , aseve 

gamosasvleli signali gamU , romelsac aseve sistemis 

gamoZaxils an gamomavali reaqcias uwodeben, aRiwerebian, 
rogorc calkeuli drois funqcia. ufro zogadad 
Sesasvleli signali warmoidgineba rogorc m  ganzomi-

lebiani veqtori  )(),...,(),()( 21 tutututU mSes.Ses.Ses.Ses 


,  xolo 

gamosasvleli signali - n  ganzomilebiani veqtoris 
saxiT 

 )(),...,(),()( 21 tutututU ngam.gam.gam.gam 
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1.2. )(tUSes


 da )(tUgam


 signalebis Sebmis kanoni 

am signalebs Soris Sebmis kanoni avalebs sistemur 

operators T , romlis zemoqmedebiT SesU


 miiReba gamU


: 

)(T)( tUtU Sesgam


                  (1.1) 

magaliTi 1.1. warmovidginoT, rom raime sistema gardaqmnis 
erTganzomilebian Sesasvlel signals Semdegi kanoniT 

t

tu
tu

d

)(d
51)(

Ses
gam  . ipoveT sistemuri operatori. 

amoxsna: am SemTxvevaSi sistemuri operatori SeiZleba 

Caiweros Semdegi saxiT 
d

T 15
dt

  . 

miRebuli gamosaxulebidan uSualod gamomdinareobs 
sistemis struqturuli sqema, romelic Sedgeba maStaburi 
rgolis (idealuri gamaZlierebeli) da diferenciatorisagan. 

 
imisTvis, rom srulad ganvsazRvroT amocana, saWiroa 

aseve mivuTiToT funqcionaluri sivrcis are SesD , 

romelsac ewodeba Sesasvleli zemoqmedebebis dasaSvebi 
mniSvneloba. aris mocema aRwers Sesavali signalebis 
xasiaTs, romlebic SesaZlebelia iyos uwyveti an 
diskretuli, determinirebuli an SemTxveviTi. analogiu-
rad aseve unda iyos miTiTebuli gamosasvleli 

signalebis dasaSvebi mniSvneloba gamD .  

am nawilSi ganixileba mxolod sistemebi, romlebzec 
zemoqmedeben analoguri signalebi. diskretuli da 
cifruli signalebis gardaqmna iswavleba me-8 TavSi. 

sistemis maTematikuri modeli ewodeba sistemuri ope-

ratoris T  da  signalebis ori dasaSvebi SesD  da gamD  

areebis erTobliobas. 
sistemebis klasifikacia tardeba arsebuli maTematiku-

ri modelebis mniSvnelovani Tvisebebis gaTvaliswinebis 
safuZvelze.  
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1.3. stacionaruli da arastacionaruli sistemebi 

miRebulia gamoTqma, rom sistema aris stacionaruli, 
Tu misi reaqcia ar aris damokidebuli drois im 
momentze, rodesac mas miewodeba Sesasvleli signali. Tu 
T - stacionaruli sistemis operatoria, maSin tolobidan          

)(T)( tUtU Sesgam


                  (1.2) 

gamomdinareobs, rom nebismieri 0t -uri mniSvnelobisaTvis    

)(T)( 00 ttUttU  Sesgam


.           (1.3)               

stacionarul sistemebs uwodeben aseve droSi mudmivi 
parametrebis mqone sistemebs. 

Tu sistemis Tvisebebi ar aris invariantuli drois 
aTvlis dawyebis arCevis mimarT, maSin aseT sistemas 
uwodeben arastacionaruls (sistema droSi cvalebadi 
parametrebiT an parametruli sistema). 

orive aRniSnuli klasi farTod gamoiyeneba radioteq-
nikaSi da Seiswavleba am kursSi. 

1.4. wrfivi da arawrfivi sistemebi 

sistemebis klasifikaciis umniSvnelovanesi principi 
efuZneba imas, rom gansxvavebuli sistemebi gansxvavebulad 
iqcevian im dros, roca Sesasvlelze miewodeba ramdenime 
signalis jami. Tu sistemis operatori iseTia, rom WeS-

maritia toloba      gam.2gam.1Ses.2Ses.1 UUUU


 TTT , 

  Ses.Ses. UU


 TT  ,                          (1.4) 

sadac   - nebismieri ricxvia, maSin mocemul sistemas 
ewodeba wrfivi. (1.4) piroba gamoxatavs superpoziciis 
fundamentalur princips. 

Tu es pirobebi ar sruldeba, maSin aseTi sistema aris 
arawrfivi. 

magaliTi 1.2. arsebuli sistema asrulebs Sesasvleli 
signalis damuSavebas Semdegi kanoniT: 

)(
d

d
)( tu

t
tu Sesgam 








   

uSualo SemowmebiT vrwmundebiT, rom (1.4) pirobebi 
sruldeba. maSasadame, moyvanili sistema wrfivia. 

magaliTi 1.3. raime sistema muSaobs rogorc idealuri 

kvadratori )()( 2 tutu Sesgam   algoriTmis Sesabamisad. 
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Sesasvlelze ori signalis u uSes.1 Ses.2  jamis miwodebisas 

gamosasvlelze miviRebT    2 22u u u u u  gam Ses.1 Ses.1 Ses.2 Ses.2 . 

    gadajvaredinebuli Sesakrefi Ses.2Ses.1uu2  arseboba 

miuTiTebs imaze, rom mocemuli sistema aris arawrfivi.  
Uufro zustad rom vTqvaT, yvela fizikuri sistema, 

romelsac Sexeba aqvs radioteqnikasTan, ama Tu im xarisxiT 
aris arawrfivi. magram arsebobs mravali sistema, romelic 
zustad aRiwereba wrfivi modelebiT. praqtikulad yovelTvis 
SesaZlebelia uguvebelvyoT rezistorebis, kondensatorebis da 
zogierTi induqciuri elementebis arawrfivoba. 

arawrfivi radioteqnikuri mowyobilobebi Seicaven iseT ele-
mentebs, rogorebic aris naxevargamtari diodebi da tranzisto-
rebi, romelTa volt-amperul maxasiaTeblebs aqvs rTuli saxe. 

arawrfivi sistemebis Teoria, rogorc wesi, sakmarisad rTu-
lia. Sedegebis miReba analizurad umetes SemTxvevebSi ar aris 
SesaZlebeli. magram swored arawrfivi elementebis gamoyenebiT 
miiReba radioteqnikuri signalebis mniSvnelovani gardaqmnebi. 
arawrfivi radioteqnikuri xelsawyoebis analizis da 
gamoTvlis meTodebi moyvanilia Tavi IV-Si. 

* wrfivi sistemebi SesaniSnavia imiT, rom Teoriulad 
mainc SesaZlebelia am sistemiT amovxsnaT nebismieri 
Sesavali signalis gardaqmnis amocana. 

1.5. Tavmoyrili da ganawilebuli sistemebi 

radioteqnikuri sistemebis klasifikaciis sxva 
kriteriumi efuZneba sistemis fizikuri zomebis da 
talRis muSa sigrZis Sejerebas. Tu sistemis 
maxasiaTebeli zoma (magaliTad, wredis SemaerTebeli 
mavTulebis udidesi sigrZe) aRmoCndeba talRis sigrZeze 
gacilebiT naklebi, maSin miiReba Tavmoyrili sistema. 

Tavmoyrili sistemis magaliTebi integraluri 
mikrosqemebis saxiT moyvanilia nax. 1.2-ze 

 

 

                           nax. 1.2 
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Tavmoyril eleqtrul wredSi yovelTvis SesaZlebelia 
gamoiyos fizikuri areebi, sadac lokalizirebulia  
eleqtruli velis (kondensatorebi) da magituri velis 
(induqciuri elementebi) energiebi. Tavmoyrili wredis 
Tvisebebi umniSvnelod aris damokidebuli SemaerTebeli 
mavTulebis konfiguraciaze, amitom maTi aRwerisaTvis 
miRebulia maTi abstraqtuli modelebis gamoyeneba anu 
egreTwodebuli principialuri sqemebi. 

radioteqnikis Tavmoyril sistemebSi farTod iyeneben 
ramdenime aseul megahercamde muSa sixSireebs. radio-
teqnikis Tavmoyrili sistemebis analizi da gamoTvlebi 
tardeba cnobili kirxhofis kanonebis gamoyenebiT. 

ramdenime aTas megaherc sixSireebze, egreTwodebul 

zemaRalsixSirul diapazonSi (СВЧ),  didi raodenobis 
xelsawyoebis zomebi Sesadarisia gadamcemi rxevebis ta-
lRis sigrZisa. am SemTxvevaSi aucilebelia aRiricxos 
signalis gavrcelebis dro. aseT maRalsixSirul diapa-
zonSi eleqtruli wredebi ukve aRar gamoiyeneba da maT 
nacvlad gamoiyeneba  ganawilebulparametriani sistemebi 
(ganawilebulebiani an talRuri sistemebi). ise, rom Se-

maerTebeli gamtari mavTulebis 
nacvlad gamoiyeneba foladis mi-
lebis monakveTebi – talRasatarebi 
(ix. nax. 1.3), rxeviTi LC -konturebis 
nacvlad – maTi ganawilebuli ana-
logebi, romlebsac uwodeben mo-
culobiT rezonatorebs. 

ganawilebuli sistemebis Teoria, 
analizis meTodebi da proeqtireba 
sakmarisad rTulia da Seadgens 
calkeuli radioteqnikuri sagnebis 
Seswavlis sagans. 

Cveni Seswavlis sagans waroadge-
ns Tavmoyril parametriani wrfivi 

      nax. 1.3        
stacionaruli sistemebi. 

 

          

 


