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II.  maZlierebeli xelsawyoebis eleqtruli kvebis da 

stabilizaciis wredebis sqemebi. 
 

2.1. tranzistorebis wredebis kveba. 
2.2. kaskadSorisi kavSiris sqemebi 
2.3. maZlierebeli kaskadis tipebi 

2.4. inversiuli kaskadebi 

 

2.1   tranzistorebis wredebis kveba.

eleqtruli signalebis gaZlierbisaTvis, tranzistoris gamosaval 

eleqtrodebs Soris unda miewodos gansazRvruli sididisa da polarobis mudmivi E 

Zabva. 

bipolaruli n-p-n struqturis tranzistoris SemTxvevaSi, koleqtors emiteris 

mimarT unda miewodos dadebiTi potenciali, xolo p-n-p struqturis tranzistoris 

dros _ uaryofiTi. 

aRniSnuli EEEZabvis miwodeba xdeba gare kvebis wyarodan, romelsac 

koleqtoruli wredis kvebis wyaro ewodeba da is SeiZleba iyos mravali saxis. 

mravalkaskadian maZlierbelSi, mowyobilobis simartivisa da siiafis 

TvalsazrisiT, mizanSewonilia erTi kvebis wyaros gamoyeneba, romelTanac yvela 

tranzistoris koleqtorul wreds Cveulebriv aerTeben paralelurad (nax.2.1.1). 
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saerTo kvebis wyaros arseboba iwvevs maZlierebelSi parazitul ukukavSirs, ris gamoc 

mniSvnelovnad icvleba maZliereblis Tvisebebi da SeiZleba saerTod dakargos muSaaobis 

unari. 

aRniSnuli parazituli kavSiris dasaSveb sididemde SemcirebisaTvis, erT-erT farTod 

gamoyenebul meTods warmoadgens kaskadebis gamosavali RfCf ganmrTveli fitris CarTva. 

pirvel kaskadSi filtris CarTva yovelTvis aucilebelia, xolo gamosaval (bolo) 

kaskadSi dauSvebelia. filtrebis saerTo raodenobas gansazrvravs signalis (cvladi) denis 

mimarT kvebis wyaros Sinagani winaRoba. rac ufro mcirea is, miT ufro naklebia filtrebis 

ricxvi. 

tranzistoris muSa reJimis Sesabamisi gamosavali denis sididis uzrunvelsayofad 

aucilebelia tranzistoris baza da emiters Soris gansazRvruli sididisa da polarobis 

potencialTa sxvaobis (wanacvlebis) Seqmna. n-p-n struqturis tranzistorSi bazas emiteris 
mimarT unda gaaCndes dadebiTi potenciali, xolo p-n-p tipis tranzistorSi _uaryofiTi. 

germaniumis tranzistorisaTvis baza-emiteris wanaclebis aucilebeli sidide mdebareobs 

(0.1w0.5)v –is sazRvrebSi, xolo kaJbadis tranzistorisaTvis __ (0.5w1)v –is farglebSi. 

sqemis gamartivebis mizniT, tranzistoris Sesaval wredSi wanacvlebis miwodeba 

mizanSewonilia koleqtoruli kvebis wyarodan. ganasxvaveben wanacvlebis miwodebis sqemis 

or variants (nax.2.1.2) 

 

 
 

nax.2.1.2a-ze uaryofiTi wanacvleba bazaze miewodeba R1 rezistoriT, romlis winaRoba 

bevrad didia, mudmivi denis mimarT, baza-emiteris winaRobasTan SedarebiT. am dros 

rezistorSi gamavali deni tolia                                     

                                  I0b=E/R1  

da ar icvleba garemos temperaturis SecvliT da tranzistoris daZvelebis an gamocvlis 

dros; amitom aseT wanacvlebas ewodeba bazis fiqsirebuli deniT wanacvleba. 

nax.2.1.2b-ze dadebiTi wanacvleba bazaze miewodeba, kvebis wyarosTan SeerTebuli, R1 da R2 
rezistorebiT Sedgenili Zabvis gamoyofidan. Tu gamyofis winaRoba 

                             Rg=R1R2/(R1+R2)                                                          

bevred naklebia mudmivi denis mimarT baza-emiteris winaRobasTan SedarebiT, maSin 

wanacvlebis U0b Zabva praqtikulad ar Seicvleba garemos temperaturis cvlilebis, 

tranzistoris daZvelebis an Secvlis SemTxvevaSi. wanacvlebis miwodebis am meTods ewodeba 

baza-emiteris fiqsirebuli ZabviT wanacvleba. 

gamyofis rezistorebis winaRoba ganisazRvreba formulebiT: 

 

              R1=(E--U0b)/(I0b--Ig)                 R2=U0b/Ig
                 

sadac Ig= (0.3w3)I0b _ warmoadgens gamyofis dens. 
tranzistoris bazaze wanacvlebis miwodeba signalis wyaros paralerurad ramdenamde 

amcirebs kaskadis Sesaval winaRobas da gaZlierebas. im SemTxvevaSi, roca signalis wyaro 

ar aris SeerTebuli saerTo gamtarTan da dasaSvebia signalis wyaroSi mudmivi mdgenelis 

gavla, SeiZleba wanacvlebis miwodeba signalis wyaros mimdevrobiT (nax.2.2.3). didi tevadobis 

Cb kondesatori Suntavs wanacvlebis wreds signalis sixSirisaTvis. 
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wanacvlebis mimdevrobiT miwodebis dros signalis wyaros Sinagani winaRoba mudmivi 

denis mimarT emateba gamyofis winaRobas, rac auaresebs samuSao reJimis stabilobas da mas 

praqtikaSi xSirad ar iyeneben radgan garemos temperatura da tranzistoris parametrebi 

SeiZleba icvlebodes farTo farglebSi, amitom wanacvlebis miwodebis ganxiluli sqemebi 

ver uzrunvelyofen moTxovnil stabilizacias, risTvisac gamoiyeneba reJimis stabilizaciis 

sqemebi.O  

 

 
 

stabilizaciis umartives saxes warmoadgens koleqteruli stabilizacia, romlis sqema 

tranzistoris saerTo emiteriT, saerT baziT da saerTo koleqtoriT CarTvis SemTxvevaSi 

naCvenebia nax.2.1.4-ze.                                  

 

 

 
 

reJimis stabilizaciisTvis gamoyenebulia paraleluri uaryofiTi ukukavSiri ZabviT, 

mudmivi denis mimarT. 

R1 rezistorze modebuli Zabva ganisazRvreba E Zabvisa da R rezistorze kvebis Zabvis 
vardnis sxvaobiT; amitom Tu raime mizezis gamo gaizarda gamosavali deni, gaizrdeba R 

rezistorze Zabvis vardna, rac Seamcirebs R1 rezistorze modebul Zabvas, ris Sedegadac 

Semcirdeba bazis wanacvlebis deni, romelic saSualebas ar aZlevs gamosavali dens 

mniSvnelovnad gaizardos. 

Tu adgili eqneba gamosavali denis Semcirebas, maSin reJimis stabilizaciis avtomatur 

regulirebas eqneba zemoT ganxiluli procesis sawinaaRmdego xasiaTi. 

tranzistoris saerTo emiteriT CarTvis SemTxvevaSi (nax.2.1.4a), gaZlierebuli signali 

gamosavlidan R1 rezistoriT miewodeba Sesaval wredSi (adgili aqvs uaryofiT ukukavSirs 
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cvladi denis mimarT), rac amcirebs kaskadis Sesaval winaRobas da gaZlierebas. aRniSnuli 

naklovanebis aRmofxvra SesaZlebelia da R1' da R1'' rezistorebis SeerTebis wertilis 

SeerTebiT saerTo gamtarTan didi tevadobis Cb kondesatoriT (nax.2.1.5). 

koleqteruli stabilizacia iZleva damakmayofilebel Sedegs, roca koleqterul 

datvirTvaze Zabvis vardna Seadgens 0.5E-s da mets, rac yovelTvis ar sruldeba. 

ufro maRali stabilizacias iZleva emiteruli stabilizaciis sqema(nax.2.1.6), romelic 

ufro xSirad gamoiyeneba praqtikaSi. 

 

 
 

aq reJimis stabilizaciisaTvis gamoyenebulia mimdevrobiTi uaryofiTi ukukavSiri deniT, 

romelsac warmoqmnis emiteris wredSi CarTuli Re rezistori. cvladi denis mimarT 

uaryofiTi ukukavSiris aRmosafxvrelad Re rezistoris paralerulad CarTlia didi 

tevadobis Ce kondesatori, romelic praqtikulad gamoricxavs signalis Zabvis vardnas Re 

rezistorze. 

emiteruli stabilizaciis moqmedebis principi SemdegiaP: Tu raime faqtoris gavleniT 

gaizarda gamosavali deni, gaizrdeba Zabvis vardna Re rezistorze ris Sedegad baza-

emiteris wanacvlebis Zabva, romelic warmoadgens R2 da Re rezistorebze Zabvis sxvaobas, 

mkveTrad mcirdeba efekturad ewinaaRmdegeba gamosavali denis zrdas. 

sqemis mastabilizirebeli Tviseba izrdeba Re rezistoris winaRobis gazrdiT da R1R2 
gamyofis winaRobebis SemcirebiT. Re-s metismetad gazrda dauSvebelia, radgan is gamoiwvevs 

koleqtor-emiters Soris Zabvis Semcirebas; amitom Re ganisazRvreba masze dasaSvebi Zabvis 

vardnis sididis mixediT  

                            Re=Ue/I0e= Ue/I0k
simZlavris maZlierebel kaskadSi Ue=(0.05w0.15)E, xolo winaswari gaZlierebis kaskadSi 

Ue=(0.1w0.3) E. 
Re rezistoris winaRoba ganisazRvreba formuliT:  

                            R2=( U0b+Ue)/Ig,  
sadac gamyofis deni simZlavris maZlierebeli kaskadisaTvis aiReba  Ig=(1w3)I0b xolo 

winaswari gaZlierebis kaskadisaTvis- Ig=(3w10)I0b. am SemTxvevaSi:               
                                                  R1=(E--U0b--Ue)/(I0b--Ig) 

                                            

Re rezistoris mSuntavi Ce kondensatoris tevadoba aiReba iseTi, rom misi winaRoba 

signalis yvelaze dabal sixSireze gacilebiT naklebi iyos Re rezistoris winaRobasTan 

SedarebiT e.i. Ce>>1/ϖ dRe  

koleqterul-emiterul anu kombinirebuli sqema (nax.2.1.7) warmoadgens zemoT ganxilul 

stabilizaciis meTodebis kombinacias. mas adgili aqvs magaliTad Tu maZlierebel kaskadSi, 

romelSic ganxorcielebulia emiteruli stabilizacia, CavrTavT ganmrTveli filtris 

resistors-Rf-s. 
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kombinirebuli stabilizaciis sqema uzrunvelyofs ramdenamde ukeTes stabilizacias, 

vidre emiterul stabilizaciis sqema. 

rodesac saWiroa SevamciroT tranzistoris samuSao reJimis arastabiloba, romelic 

gamowveulia mxolod temperatures cvlilebiT, gamoiyeneba temperaturuli sqemebi. am 

sqemebis gamoyeneba xdeba maSinac, roca reJimis stabilizaciis zemoT ganxiluli sqemebiT 

sargebloba mouxerxebelia an dauSvebeli; zogjer ki gamoiyeneba orive erTad. 

temperaturuli kompesaciisTvis gamoiyeneba sxvadasxva saxis arawrfivi elementebi, 

romelTa parametrebi damokidebulia temperaturaze. rogoricaa mag: spilenZis gamtarisgan 

damzadebuli rezistori, Termorezistori, naxevargamtaruli diodi da a.S. 

nax.2.1.8-ze mocemulia temperaturuli kompensaciis sqemebi, romlebic farTod gamoiyeneba 

praqtikaSi. 
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roca temperaturuli kompesaciisTvis gamioyeneba uarofiTi temperaturuli koeficientis 

mqone Termorezistori, is SeiZleba CavrToT wanacvlebis Zabvis gamoyofis qveda mxareSi 

(nax..2.1.8a). temperatures gazrdiT Termorezistoris winaRoba mcirdeba, rac amcirebs baza-

emiteris wanacvlebis Zabvis sidides, ris gamoc adgili aqvs gamosavali denis zrdis 

kopensacias. temperaturaze wanacvlebis Zabvis saWiro damokidebulebis uzrunvelsayofad, 

Termorezistoris mimdevrobiT da paralelurad rTaven wrfiv rezistorebs. 

tranzistorsa da Termorezistors gaaCniaT gansxvavebuli temperaturuli inerciuloba, 

ris gamoc ukeTes Sedegs iZleva TermomgrZnobiare elementad naxevargamtaruli diodos 

gamoyeneba, radgan diodsa da tranzistors baza-emiteris gadasvlis Zabvis temperaturuli 

koeficientebi erTnairia. temperatures gazrdiT, mcirdeba pirdapiri mimarTulebiT CarTuli 
V1 diodze Zabvis vardna (nax..2.1.8b), rac iwvevs tranzistoris Sesavali wredis wanacvlebis 

Zabvis Semcirebas da Sesavali maxasiaTeblis Zvris kompensacias. tranzistoris koleqtoris 

ukudenis kompensacias axdens V2 diodi, romlis ukudeni sapirispiroa tranzistoris 

ukudenisa. 

nax.2.1.8g-ze gamosaxul sqemaSi temperaturuli kompesacias adgili aqvs naxevargamtaruli 

diodos ukudenis xarjze, romelic temperaturis momatebiT izrdeba da zrdis Re 

rezistoris Sesavali wredis wanacvlebis Zabvas da axdens samuSao reJimis Sesabamisi 

gamosavali denis zrdis kompensacias. 

veliT marTuli tranzistoris eleqtruli kvebisaTvis aucilebelia mudmivi Zabvis 

wyaros mierTeba Casadensa da saTaves Soris, xolo saketze-wanacvlebis Zabvis miwodeba. am 

Zabvebis polaroba damokideulia tranzistoris arxis saxeobaze. 

wanacvlebis Zabvad SeiZleba gamoyenebuli iqnes saTavis wredSi CarTul rezistorze 

Zavis vardna (nax.21.9a) an R1R2 gamyofis Zabva (nax.21.9b). izolirebul saketian veliT marTul 

transistors Cadgmul arxad SeuZlia imuSaos wanacvlebis gareSe (nax.21.9g). n tipis arxis 
mqone tranzistoris SemTxvevaSi kvebis Zabvis polaroba Seicvleba sapirispirod. 

 
                                                                                                       
       reJimis stabilizaciisaTvis SeiZleba gamoyenebuli iqnes igive meTodebi rac 

bipolaruli tranzistorebis SemTxvevaSi. 
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2.2  kaskadSorisi kavSiris sqemebi. 

 
     signalis wyarodan maZlierebeli xaelsawyos, mravalkaskadian maZlierebelSi erTi 

kaskadidan maeoreze da maZliereblis gamosavalidan datvirTvaze signalis misawodeblad 

gamoiyeneba sxvadasxva sqemebi, romlebsac kaskadSorisi kavSiris sqemebi ewodebaT. am 

sqemebiT xdeba agreTve, maZlierebeli xelsawyos eleqtrodebze kvebis Zabvis miwodeba. 

gamoyenebuli kavSiris sqema gansazRvravs kaskadis saxelwodebas. kaskadSorisi kavSiris 

sqema aniWebs maZlierebels garkveul Tvisebebs da unda uzrunvelyon signalis minimaluri 

damaxinjeba da danakargebi. 

    arsabobs kaskadSorisi kavSiris sqemis oTxi ZiriTadi saxeoba: galvanuri, rezistoruli, 

transformatoruli da droseluri. gamoyeneba agreTve maTi kombinaciaa. 

 

    1. kaskadebi galvanuri kavSiriT.  

     ganvaluri kavSiris SemTxvevaSi, erTi maZlierebeli xelsawyos gamosavali eleqtrulad 

dakavSirebulia momdevno maZlierebeli xelsawyos Sesaval eleqtrodTan uSualod an iseT 

elementebiT, romlebic atareben mudmiv dens (rezistori, sxvadasxva naxevradgamtaruli 

diodi da a. S. ) 

mravalkaskadian maZlierebelSi uSualo kavSiris gamoyeneba amartivebs calkeuli 

kaskadebis wanacvlebasa da stabilizaciis wredebs. nax.2.21-ze naCvenebia aseTi gamartivebis 

ramdenime magaliTi. 

    nax.2.21a da b-ze gamosaxul sqemebze, orive kaskadSi gamoyenebulia emiteruli 

stabilizacia. R rezistori, romelic warmoadgens T1 tranzistorisaTvis koleqtoruli 

wredis datvirTvas, amave dros T2  tranzistorisaTvis asrulebs wanacvlebis gamyofis R1 

rezistoris funqcias (R2 rezistoris funqcias asrulebs T1 tranzistoris gamosavali 

wredi). 

 

 
 

      nax.2.21b-ze gamosaxul sqemaSi, sadac T1 da T2  tranzistorebi arian sxvadasxva 

struqturis, xSirad SeiZleba gamovricxoT wyvetiliT naCvenebi R rezistoric. nax.2.21g-ze, 
sadac T1 tranzistori CarTulia saerTo kolektoriT (emitoriuli mameorebeli), orive 

tranzistorisaTvis gamoyenebulia saerTo emiteriuli stabilizaciis wredi; xSirad 

SesaZlebelia T1 tranzistoris emiteris wredSi CarTuli Re rezistoris amorecxvac. 

Nnax.2.21d-ze gamosaxuli sqemaSi, stabilizacia ganxorcielebulia T1 da T2  tranzistorebis 

emiteris wredSi CarTuli Re rezistorebiT da Rß rezistoriT, romelic axorcielebs 
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uaryofiT ukukavSirs mudmivi denis mimarT da Rrma ukukavSiris SemTxvevaSi, uzrunvelyofs 

muSaobis reJimis maRal stabilurobas. 

  G galvanuri kavSiris gamoyeneba saSualebas iZleva gavaZlieroT signali sixSireTa farTo 

zolSi. mis nakls Seadgens e.w. nulis drefi, rac gamoixateba imaSi,rom maZlierebel 

xelsawyos eleqtrodze mudmivi Zabvis nebismieri cvlileba Zlierdeba momdevno kaskadiT da 

iwvevs gamosavali Zabvis nel cvlilebas (dreifs). 

    galvanuri kavSiris sqema ZiriTadad gamoiyeneba naxevradgamtaruli xelsawyoebze agebul 

maZlierebelSi, rogorc diskretuli ise integraluri teqnologiiT Sesrulebis SemTxvevaSi. 

 

     2. kaskadebi rezistoruli kavSiriT.  

     rezistorul kaskadebiSi gamoiyeneneba rezistoruli (zustad rezistorul-

kondesatoruli) kaskadTSorisi kavSiris sqema (nax..2.2.2). 

     maZlierebli xelsawyos gamosasvlel eleqtrods kvebis Zabva miewodeba R rezistoriT 

da maszedve gamoiyofa kaskadis mier gaZlierebuli signalis Zabva. kavSiris C kondesatori 
gzas uRobavs Zabvis mudmiv Semdgens gamosavali wredidan 

 

 

 

 

 

 
momdevno kaskadis Sesasvlelisken, xolo cvlads atarebs umniSvnelo SesustebiT, ris gamoc 

C kondesators gamyof kondesatorsac uwodeben. 
      rezistoruli kavSiris SemTxvevaSi, gamoricxulia erTi maZlierebeli xelsawyos 

samuSao reJimis cvlilebis gavlena meoreze da nulis dreifs adgili ara aqvs. 
rezistoruli kaskadis  saSualebiT SesaZlebelia signalis farTozulovani gaZliereba; 

mcirea kvebis wyarodan moTxovnili simZlavre; ar aris mgrZnobiare gareSe magnituri veils 

mimarT; martivia, aqvs mcire gbaritebi, wona da Rirebuleba. Mmis naklovan Tvisebas Seadgens 

dabali m.q.k. 

     rezistoruli kavSiris sqema gamoiyeneba diskretul elementze Sesrulebul cvladi 

denis winaswari gaZlierebis maZlierebelSi intgraluri mikrosqemis SemTxvevaSi. 

rezistoruli kavSiris sqemiT sargebloben calkeuli mikrosqemebis dasakavSireblad. 

 

     3.  kasdkadebi transformirebuli kavSiriT  
     transformaTorul kaskadSi kavSiris elements warmoadgens transformatori, romlis 

pirveladi gragnili CarTulia maZlierebeli xelsawyos gamosaval wredSi da misi meSveobiT 

gamosaval eleqtrods moewodeba kvebis Zabva, xolo meorad gragnilTan SeerTebulia 

momdevno kaskadis Sesasvleli an datvirTva (nax.2.2.3). meoradi gragniliT bazas miewodeba 

agreTve wanacvlebis Zabvac. 

.   gamosavali denis cvladi Semdgeni, romelic gadis transformatoris pirvelad 

gragnilSi, axdens masze Zabvis vardnas. is transformirdeba meoreul gargnilSi da 

miewodeba momdevno kaskadis Sesavals an datvirTvas. 

tranzistorul transformatorul kaskadSi, romelSic momdevno tranzistoris bazas 

wanacvleba miewodeba transformatoris meoreul gragnilis saSualebiT (nax.2.2.3a), 

tarnsformatoris meoradi gragnilis qveda gamomyvani SeerTebulia saerTo gamtarTan 

sakmaod didi tevadobis Cb kondensatoriT, romelic Suntavs momdevno tranzistoris 
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bazis wanacvlebis wreds signalis sixSiris mimarT. wanacvlebis parareluri sqemiT 

miwodebis SemTxvevaSi (nax.2.2.3b), CarTulia gamyofi C kondesatori, romelic icavs momdevno 

tranzistoris bazis wanacvlebis Zabvas Camoklebisagan, radgan tranformatoris meoreuli 

gragnilis winaRoba mudmivi denis mimarT Zalian mcirea.. 

transformatoruli kaskadis gaZliereba (2--10)-jer metia rezistorul kaskadTan 

SedarebiT, magram sixSiruli zoli mniSvnelovnad mcirea. is mgZnobiarea gareSe magnituri 

velis mimarT, aqvs didi zomebi, wona da Rirebuleba. transformaciis koeficientis saTanado 

SerCeviT, SesaZlebelia maZlierebeli xelsawyosaTvis optimauri datvirTvis winaRobis 

uzrunveyofa da signalis maqsimaluri simZlavris miReba, maRali m.q.k-is dros. 

transformatoruli kaskadi xSirad gamoiyeneba bgeriTi sixSiris signalebis simZlavris 

maZlierebelSi. 

 

       4.  droseluri kaskadi.  
     droseluri kaskadi analogiuria rezistorulis, gansxvaveba is aris, rom R 

rezistoris magivrad CarTulia L L droseli. Tu nax..2.21a-ze R-s SevcvliT L-iT miviRebT 

droselur kaskads. droselis meSveobiT koleqtors miewodeba kvebis Zabva (nax.2.2.4).  

 

 
 

droseluri kaskadis Tvisebebi analogiuria transformatoruli kaskadis Tvisebebi 

magram misgan gansxvavebiT, droseluri kaskadi muSaobs maRali m.q.k-iT mxolod optimaluri 

datvirTvis SemTxvevaSi, maSin roca transformatorul kaskads maRali m.q.k-iT muSaoba 

SeuZlia praqtikulad nebismieri sididis datvirTvis dros. droseluri kaskadi gamoiyeneba 

SedarebiT iSviaTad. 

 

  5. rezistoruli-transformatoruli kaskadi.  
  kaskadSorisi kavSiris SesaZlo kombinirebuli sqemebidan upirvelesad unda aRiniSnos 

rezistorul-transformatoruli kavSiris sqema (nax.2.2.5). 
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radganac C kondesatori transformatoris pirvelad gragnilSi ar atarebs denis mudmiv 

Semdgens, amitom transformatori ar ganicdis mudmiv damagnitebas, rac amcirebs 

transformatoris zomebs. rezistorul-transformatoruli kaskadi saSualebas iZleva 

gavzardoT gaZliereba dabal sixSirian ubanSi, magram radganac igives uzrunvelyofa 

SesaZlebelia ufro martivi meTodiTac, amitom rezistorul-transfomatoruli kaskadi 

gamoiyeneba iSviaTad.                                                                  

 

 

                    

           2.3. maZlierebeli kaskadis tipebi                                
 

    zemoT ganxiluli yvela sqema miekuTvneba e.w. erTtaqtiani kaskadebis jgufs. maTTvis 

damaxasiaTebelia arasimetriuli Sesavali da gamosavali, ris gamoc Sesavalze moiTxoven 

signalis erT Zabvas da gamosavalzec gvaZleven signalis erT Zabvas. 

    praqtikaSi farTod gamoiyeneba agreTve e.w. ortaqtiani kaskadebi, romlebic warmoadgenen 

ori ertaqtiani kaskadis gaerTianebas saerTo gamtarisa da kvebis wyaros mimarT da muSaoben 

urTierTsawinaaRRmdego fazebSi. Semadgenel ertTaqtian kaskadebs ortaqtiani kaskadis 

mxrebi ewodeba. ortaqtiani kaskadis xasiaTdeba simetriuli SesavaliTa da gamosavaliT, ris 

gamoc Sesavalze moiTxoven simetriuli (amplitudiT toli da faziT urTierTsawinaaRmdego 

ori Zabva) signalis miwodebas da aseve gamosavalze iZleva simetriul Zabvas. 

    ortaqtian kaskadebSi SesaZlebelia kaskadTSorisi kavSiris igive sqemis gamoyeneba, 

romlebic ganxiluli iyo ertaqtiani kaskadebis SemTxvevaSi. nax.2.3.1-ze naCvenebia 

rezistoruli (nax.2.3.1a) da transformatoruli (nax.2.3.1b) ortaqtiani kaskadebis sqemebi. 

 

 
      

 ortaqtiani kaskadis mxrebSi erTnairi elementebis arseboba saSualebas iZleva zogi 

maTgani gavaerTianoT, xolo zogi saerTod gamovricxoT sqemidan. ase magaliTad: emiteruli 

stabilizaciisa da wanacvlebis rezistorebi SeiZleba gaerTianebuli iqnen saerTo Re0 

rezistorad, romlic CarTuli aris  emiterebis saerTo wredSi (nax.2.3.1a). Tu ortaqtiani 

sqemis mxrebi muSaoben signalis mTeli periodis ganmavlobaSi, maSin Re0   rezistois 

paralerurad kondesatoris CarTva saWiro ar aris, radgan mxrebis signalis denebi, 
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romelTac aqvT erTnairi amplitudebi da sawinaaRmdego fazebi, erTmaneTs akompensireben da 

Re0  rezistorze signalis Zabvis vardnas adgili ara aqvs. 

       tansformatorul kaskadSi (nax.2.3.1g), mxrebSi CarTuli gragnilebi gaerTianebulia 

saerTo magnitur gularze; roca Sesavali signali miewodeba Sesavali transformatoridan, 

maSin orive tranzistoris bazaze wanacvlebis miwodeba SesaZlebelia saerTo Zabvis 

gamyofiT. 

      ordaqtiani kaskadebis umravlesoba, garda Sesavali da gamosavali wredebis 

simetriulobisa, xasiaTdeba Semdegi sasargeblo TvisebebiT: 

 

              2.4.    inversiuli kaskadebi 
 

       imis gamo, rom ortaqtiani kaskadi Sesavalze moiTxovs simetriuli signalis 

miwodebas, xolo ertaqtian kaskads gaaCnia arasimetriuli gamosavali, ertaqtiani kaskadidan 

ortaqtian kaskadze gadasasvlelad gamoiyeneba specialuri inversuli kaskadebi,romelTac 

aqvT arasimetriuli Sesasvleli da simetriuli gamosavali. 

      wina paragrafis nax.2.3.1b-ze gamosaxul sqemaSi, Sesavali transformatori axorcielebs 

gadasvlas arasimetriuli kaskadidan simetriul kaskadze, xolo gamosavali 

transformatori- simetriuli kaskadidan arasimetriul datvirTvaze. 

     transformatoruli kaskadis naklovanebaTa gamo, ZiriTadad gamoiyeneba 

utransformatoro inversuli kaskadebi (nax.2.4.1); rogoricaa: gayofili datvirTviT, 

emiteruli  kavSiriT da saerTo emiteriT. 

     inversul kaskadSi gayofili datvirTviT (nax.2.4.1a), amplitudiT toli da faziT 

sapirispiro Zabvebi moixsneba koleqtoris  da emiteris  wredebSi CarTuli R da R' 
rezistorebidan. sqema gamoirCeva simartiviT, kargi maxasiaTebliT, magram ar iZleva Zabvis 

gaZlierebas. 

 

 
 

    inversul kaskadSi emiteruli  kavSiriT gamoiyeneba ori maZlierebeli xelsawyo.  

(nax.2.4.1b-ze), Sesavali Zabva miewodeba T1 tranzistoris bazasa da saerTo gamtars Soris. 

radganac is CarTulia saerTo emiteriT, signalis fazas cvlis 180°-iT. T2 tranzistori 

CarTulia saerTo baziT (radgan misi baza SeerTebulia saerTo gamtarTan mablokirebeli Cb 

kondesatoriT), mis Sesaval Zabvas warmoadgens kavSiris Re rezistorze URe Zabva, romelic 

faziT emTxveva USes Zabvas. vinaidan T2 tranzistori URe Sesavali Zabvis fazas ar cvlis, 

amotom R da R' rezistoridan moxsnili gasavli Zabvebi amplitudiT iqneba toli, faziT ki 

urTuerTsawinaaRmdego. 

      inversuli kaskadi saerTo emiteriT (nax..2.4.1g) warmoadgens orkaskadian rezistorul 

maZlierebels, romelSic meore kaskadis gaZlierebis koeficienti KK2=1 miiReba T2 

tranzistoris emiteris wredSi kondesatoriT dauSuntavi Re rezistoris CarTviT. rdgan 

orive tranzistori Sesavali signalis fazas cvlis 180°_iT, amitom R da R' rezistorebidan 
moxsnili Ugam1  da UUgam2 Zabvebi iqneba simetriuli. 
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