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Tema 13. arawrfivi rezonansuli gamaZliereblebi 

da sixSiris mamravleblebi 

radiogadamcemi mowyobilobebis teqnikaSi farTod 
gamoiyeneba simZlavris rezonansuli gamaZliereblebi. 
maTi ganmasxvavebeli niSania Sesasvleli Zabvebis did 
amplitudebze muSaoba, rac aucilebels xdis aqtiuri 
elementebis (tranzistorebis an milakebis) volt-
amperuli maxasiaTeblebis arawrfivi saxis 
gaTvaliswinebas). 

A13.1. arawrfivi rezonansuli gamaZliereblis 
muSaobis principi. 

nax. 13.1 moyvanilia rezonansuli gamaZliereblis 
principialuri sqema (a) da misi muSaobis droiTi 
diagramebi (b) 

ganvixiloT tranzistoruli gamaZlierebeli (nax. 13.1 
a), romlis datvirTvaa paraleluri rxeviTi konturi. 
gamaZliereblis Sesasvlelze miwodebulia Zabva 

0 0( ) cos ,mu t u U u U U t    Ses sbe
 sadac us - cvladi peri-

oduli signalia. rxeviTi konturi awyobilia signalis 

sixSireze  rez . 

 
           a                              b 

nax. 13.1 
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    davuSvaT, rom tranzistoris maxasiaTebeli ( )i u
k be

 

aproqsimirebulia wrfeTa monakveTebiT da mivmarToT nax. 
13.1,b. Ddens koleqtoris wredSi aqvs kosinusoidaluri im-
pulsebis forma mokveTiT. am impulsebs aqvT rTuli speq-
traluri Semadgenloba, TumcaRa wamyvan rols mowyobi-
lobis muSaobaSi asrulebs denis mxolod pirveli harmo-

nika 1I , romlis sixSire emTxveva konturis rezonansul 

sixSires;  rxeviTi sistemis winaRoba sixSireebze  2 ,  

3 ,. . .  imdenad mcirea, rom umaRles harmonikebs praqtiku-

lad ar SeaqvT wvlili gamosasvlel signalSi. 
koleqtoruli denis pirveli harmonika qmnis gamosas-

vlelze sasargeblo Zabvas amplitudiT 

1 1( )m mU I R SR U   gam rez rez Ses ,         (4.24) 

sadac       - mokveTis kuTxea, 

           
n   bergis nri funqciis mniSvnelobebia  

 ( 0( ) (1 )(sin cos )       , 1( ) (1 )( sin cos )       . . .) 

denis pirveli harmonikis teiloris mwkrivad daSlis 

3 5
1 1 m 3 m 5 m

3 5
( ...)

4 8
I a U a U a U     (4.19) formulis gamoyenebiT 

SeiZleba Caiweros rezonansuli gamaZliereblis gamosa-
svlelze harmoniuli signalis amplitudis gamosaxuleba 
tranzistoris maxasiaTeblis safexurovani aproqsimaci-

isas:  3 5
1 3 5

3 5
( ...).

4 8
m m m mU R a U a U a U   gam rez Ses Ses Ses      (4.25) 

A13.2. rezonansuli gamaZliereblis 
      rxeviTi maxasiaTebeli A 

 ase uwodeben damokidebulebas ( ),U f Um gam mSes  rome-

lic gamomdinareobs formulidan (4.24)-dan. erTaderTi 
moTxovna rxeviTi maxasiaTeblisadmi esaa wrfivoba, rac 
gansakuTrebiT mniSvnelovania amplitudurad modulire-
buli signalebis gaZlierebisas. rogorc Cans, magaliTad, 
(4.24) gamosaxulebidan, rxeviTi maxasiaTebeli zogad 
SemTxvevaSi arawrfivia, ramdenadac mokveTis kuTxe   da, 

maSasadame, bergis koeficienti 1( )   damokidebulia aRmg-

znebi Zabvis amplitudaze mU Ses . gamonakliss Seadgens  
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SemTxveva, roca muSa wertilis mdebareoba emTxveva maxa-
siaTeblis dasawyiss. Aam dros, advilad dasanaxia, rom 

m.U Ses  ar aris  damokidebuli mokveTis kuTxeze 090  . 

gamaZliereblis muSaoba 090  mokveTis kuTxiT 
sasargebloa imitomac, rom maRalsixSiruli signalis 
ararsebobisas (”gaCumebis reJimi”) koleqtoruli denis 
mudmivi Semdgeni xdeba nuli. Ees garemoeba keTilmyofel 
gavlenas axdens gamaZliereblis mqk-ze. 

rxeviTi maxasiaTeblis mniSvnelovan parametrs  war-
moadgens misi wrfivi ubnis sigane, romelic gansazRvravs 
gamaZlierebeli signalebis dinamiur diapazons. B          

bunebrivi mizezi, rac rxeviTi maxasiaTeblis zrdas 
zRudavs, mdgomareobs SemdegSi: Sesasvleli signalis 

amplitudis raime kritikuli mniSvnelobisas mU
kr
Ses  rxe-

viTi Zabva konturze sididiT uaxlovdeba kvebis wyaros 

Zabvas Ekv. . Kkonturze Zabvis amplitudis Semdgomi zrda  

SeuZlebeli xdeba, ramdenadac drois zogierT momentebSi 
tranzistoris koleqtorze Zabvis myisieri mniSvneloba 
xdeba mcire. Sedegad, normalurad Caketili 
koleqtoruli gadasasvleli iReba da wredi koleqtori 
- baza - signalis wyaro - kvebis Zabva  mkveTrad aSuntebs 
gamaZliereblis rxeviT sistemas. 

Tu m mU U
kr

Ses Ses , (ix. nax. 13.2, 

sadac 1 - gadaZabvamde reJimi; 2 – 
gadaZabvis reJimi), maSin amboben, 
rom gamaZlierebeli muSaobs 
gadaZabul reJimSi (gamosavali 
maxasiaTebelis me-2 monakveTi).   

       nax. 13.2        es reJimi uvargisia amplitudu-
rad modulirebuli am-signalebis gaZlierebisaTvis. Tum-
ca, kvebis wyaros Zabvis mniSvnelovani daweviT, rezonan-
suli gamaZlierebeli SeiZleba gadaviyvanoT gadaZabul 
reJimSi misi gadaqceviT kvaziharmoniuli rxevebis ampli-
tudis SemzRudvelad – sasargeblo mowyobilobad, rome-
lic axdens sm (sixSirul-modulirebuli) da fm (fazur-
modulirebuli) signalebis parazitul amplitudur 
modulaciis likvidacias. 
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13.3. energetikuli Tanafardobani arawrfiv       
   rezonansul gamaZlierebelSi. 

Aaq ganxiluli rezonansuli gamaZliereblebi, rogorc 
wesi, sakmaod mZlavri mowyobilobebia da maTTvis mcire 
mniSvneloba ar aqvs maRal margi qmedebis koeficients. 
imisaTvis, rom gamoiTvalos mqk, aucilebelia vicodeT  

kvebis wyarodan moTxovnili simZlavre:  0P E Ikv kv  da 

sasargeblo aqtiuri simZlavre, romelic gadaecema rxe-

viT konturs:     1 / 2mP U I sas gam . 

mZlavr gamaZliereblebSi Cveulebriv miiswrafian 
maqsimalurad srulad gamoiyenon kvebis wyaro gadaZa-

buli reJimis zRvarTan, e.i. .mU Egam kv  maSin     

  mqk = 1 0

1
/ ( ) / ( )

2
P P    sas kv .  (4.26) 

1 0( ) / ( )    Tanafardobis gamokvle-

visas advilad vrwmundebiT, rom 
is maqsimaluria da udris ors, 

roca 
00  .  -s zrdiT es Tana-

fardoba mcirdeba da 
090 mniSvne-

lobis dros Seadgens / 2 1.57  . A 
      nax. 13.3         amitom kvebis wyaros gamoyenebis 

efeqturobis TvalsazrisiT xelsayrelia reJimi mokveTis 
mcire kuTxiT, roca gamaZliereblis mqk uaxlovdeba 
erTians. Aam dros eleqtronuli xelsawyo drois umetes 
nawilSi imyofeba Caketil mdgomareobaSi da ar xdeba 
simZlavris siTburi gafantva koleqtorze (anodze). 

Tumca am dros mkveTrad mcirdeba 1  koeficienti da 

mocemuli sasargeblo simZlavris misaRebad saWiro xdeba 
mniSvnelovnad gazrda gamosasvleli signalis amplitu-
disa, rac yovelTvis ar aris SesaZlebeli. rxeviTi 
maxasiaTeblis wrfivobis moTxovnis  mxedvelobaSi 
miRebiT praqtikaSi midian mqk-is raRac Semcirebaze da 

irCeven mokveTis kuTxes, romelic 090 -Tan axlosaa. 
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13.4. sixSiris rezonansuli gamravleba. 

 Tu rezonansuli gamaZliereblis sqemaSi, romelic 
muSaobs Sesasvleli signalis did amplitudasTan, 
rxeviTi sistema awyobili iqneba sixSireze n  - 
Sesasvleli signalis maRali harmonikebidan erT-erT 
sixSireze, maSin mocemuli mowyobiloba SeiZleba 
gamoviyenoT sixSiris gamamravleblad. 

Ggamamravleblebis moTxovnileba  Cndeba, magaliTad,  
sixSiris maRali stabilobis mqone harmoniuli rxevebis 
wyaroebis Seqmnisas, Tu aseTi rxevebis uSualo 
generireba mocemul sixSirul diapazonSi SeuZlebelia, 
Tumca kuTvnilebaSia sakmaod stabiluri dabalsixSiru-
li generatori.  

sixSiris gamamravleblebis da arawrfivi rezonansuli 
gamaZliereblebis gamoTvlebi principSi ar gansxvavdeba. 
(4.24)–is analogiiT gamamravleblis gamosasvleli 
signalis amplituda nawyvet-wrfivi aproqsimaciisas 

                m m nU S R U   gam rez Ses                (4.27) 

sixSiris rezonansuli gamamravleblebis Seqmnis 

sirTule mdgomareobs ( )n  -is dabal mniSvnelobebis 

dros gamravlebis maRali jeradobis miReba. Aamitom 
unda avirCioT mokveTis kuTxeebi, romlebic axdenen 
bergis Sesabamisi koeficientebis maqsimizacias. rac 
ufro maRalia koleqtoruli denis impulsebis 

mimdevrobis simeCxre, miT mdidaria 
maTi speqtraluri Semadgenloba. 
aqedan gamomdinareobs, rom Tu gvsurs 
SevqmnaT gamamravlebeli maRali  jera-  

   nax. 13.4       dobiT, unda avirCioT mokveTis mcire 

kuTxeebi.F ( )n   funqciebis analizi aCvenebs, rom arse-

bobs optimaluri kuTxe opt , romlis drosac              

                      0180 / n opt .        (4.28) 

swored aseTi unda iyos denis mokveTis kuTxe 
sixSiris gamamravlebelSi aRmgznebi Zabvis amplitudis 
fiqsirebuli mniSvnelobisas.   


