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Jns nmonydeHus HMUPOKON MONOCHT NPOMYCKAHHUS W XOPOILHX
XapPaKTEPHCTUK Ha TOCTOSHHOM TOKE HCHOJB3YFOT MHOIOKA-
HaJbHbIE CTPYKTYpPBI, COCTOSIIIIAE W3 HECKOJbKUX BKJIIOYECHHBIX
napajujle/lbHO YCUIUTENEH, KaX bl U3 KOTOPEIX YCHJIMBAET OIpe-
JEJCHHYIO IIOJIOCY YaCTOT. YCUJICHHBIE CUTHANBI CYMMHPYIOTCA
C IOMOILBIO IMHPOKONOJIOCHOTO cymmartopa. Maeto paGoTsl nByx-
KaHAJIbHOI'O YCHJIMTEN MOsACHseT puc. 5.17. B Hem mnapanienbHo
¢ OV MJIM VI BruroueH BbicokouacToTHbiii OV II. B pesyiabrarte
AMeeTca aBa KkaHana. HwuskowyactoTHeriii kanan Ha OY MJIM
VCHJIUBAET HU3KUE YaCTOTBI, BHICOKOYACTOTHBIN — BBICOKWE. B rma-
[IA30HE CPEAHUX YaCTOT YCUJICHUE BBIMTOJIHAECTCS OGOUMM KaHAaJIaMH.
IMosToMy BaXHBI BONIPOCHI COTJIACOBAHHS YACTOTHBIX XapaKTepH-
CTUK KaHaJIOB.

B BBICOKOYAaCTOTHOM TpakTe OOBIYHO MNPEAYyCMATPHBAIOT YCTa-
HOBKY (UIbTpa BBICOKHX YacTOT I, NPONIYCKAOLIETO TOJBKO
BBICOKME YacTOThl BXOJHOTO CHTHaJla. B HH3KOYACTOTHOM KaHaje
kpome ¢Quibrpa R,C, VII HE0OXOomMUMO UCXOAd U3 TNPUHLHUTA
aedctBust OV Ha BXoJe WHOTAA YCTAHABJIMBATE AONOJIHUTENLHBIN
¢unbTp HM3KkHX vactor V. OH yMEHbINAET AaMIUIMTYAY BbI-

COKOYACTOTHBIX  BXOJIHBIX anos Ha Bxome OV MM
M CHMXAET 3HayeHue HHA3ZKoYacCT Ol COCTaBJSIOIEH Ha €ro
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BLINOJC,  NUABUAIOUIMACA B Cllydde, KOUAd HaCcTOTa BXOAHOTO
Cuthatd Ganskd K f,. Kuk H3BeCTHO M3 1€0pUM  HIeKTPOHHBIX
eiied, itobun NMOAYASIUA -~ 9TO NEPEMHOKEHUE [BYX CHTHAJIOB.
B pesysmtave ero B cnekTpe BBIXOAHOTO CHTHAJIA  HOSBISIOTCS
Komduhaumonnue  gactorel (fo,—f) v (fi,+f.). Tpu f, ~f,
OPKCYICIBYIO U Bu3kOYACTOTHASL COCTaBaAoMas ( f, --/. ), KoTopas
Bectipeusicinemio  npolyckaeres  QUILTPOM Vi BHOCHUT
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ACUOHATENILHBIC  IOTPEIIHOCTH. Y cTaHoBKa (uabrpa R,C, npu-
BOAMT K YMSULINCUHIO MX 3HAYEHUI.

BoixouHLIC cUI'HANBl 060ux  ycusuTenell cyMMUpYIOTCS B ILIH-
pokotivjiochom  cymmarope  [/l. Ecnm  neobxoummo  noiyuuTts
OIPCACIICHHYIO BLIXOAHYIO MOLIHOCTL, TO MOCJIE CyMMalopa CHI-
Ha/Ibl [OHAr0ICs HU HIMPOKONOJOCHBIM YCHIMTE, MOLUHOCTH [V,
Tak Kak Ha CyMMATOP M YCHIHMTETL MOUIHOCTH (OO ICS CUIHADI.
yCu.icHHble B A, pa3, 10 ero apeiddbl CUrHaiL, 1IPUBEAEHHBIE
K BXOJY YCMJIMTEIS, COGIBSTCITBEHHO yMeEHbiatolCcss B K, pas.
[TosroMy X BauAlME HA AAPUKTEPUCTHKH NPEOOPUSOBAHUS cpas-
HULCALHO HEBEJIUKO.
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Puc. 5.17. [(ByxkaHansHbiil yormnutenb (a); AByXKaHadbHAs CTPyKTypa
¢ UWHMPOKONOIIOCHBIM - yeHsuTeieM (6) U ec peanusauus (g)
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HaCrothus Xapakiepuc MKka ABYXKAHATbHOrO YCHIIMTE IS ornpe-
ACHASICHE HaC lOLHBIMU  X4PUK1EPUCIUKAMHA  ODOUX KaHANoB. Ecian
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CUMTATh, YTO CYMMATOP M YCHUJIHUTEJL MOIIHOCTUH OJIM3KM K HAE-
anbHBIM, UMeET Ko3hduuuerT npeobpa3zoBaHus, paBHblil K, u He
BHOCAT YaCTOTHBIX MCKAXEHWH, TO BBIXOJHOE HAIPSKECHUE
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rne K, K,,—Kod)QUIUERTbI YCUICHAs YCUJIUTENCH BBICOKHX
U HU3KUX YacTOT.
N3 (5.36) maifinem mnepenaTouyHyro (QyHKIUIO:

____UBMX(p)_ 17C1R1
W(p)_ Unx(p) KY1 1+pC1R1
1
K K,. 5.37
+ y2(1+[7C2R2)(1+pC3R3) ) ( 3 )

N3 (5.37) BugHO, YTO YAaCTOTHAA XapakTepUCTHUKA JBYXKaHallb-
HOTO YCHJIMTENS BO MHOTOM 3aBHCUT OT HapaMeTpoB (QUIbTPOB,
BKJIIOYEHHBIX Ha BXojAe kaxaoro kaHaua. Ilombopom ux MoxHO
obecneuduTh TpeOyeMBIil BU/I XapaKTEPUCTUKA B TUANla30HE HU3KHUX
M CpeNHHX 4YacToT. B /HMama3oHe BBICOKMX 4YaCTOT 4YacTOTHas
XapAKTEpUCTHKA ONpE/IeNsIeTcs NapaMeTpaMy YCHJIUTENS BBICOKHMX
yactotr K, (p), a Taxke IapaMeTpaMu CyMMATtopa M YCUIATENs
MOIHHOCTI/I [ToatoMy B mepeqaTouHoi ¢GYHKIIUU I OUalna3oHa
BBLICOKMX 4YacToT K, u K, J0JbkHbl OBITH 3aMEHEHBl HAa HX
nepeaTOHbIC (byHKuHI/I K, (R) nu K,(p), KOTOpbIE 3aBUCAT OT
BHYTPEHHEH CIPYKTYpPBI cmeaTOpa U YCHIUTENS MOIIHOCTH.

Takum o6pa3oM, BBEACHHE AONOJHUTEIBHOTO MPeoOpa3oBaAHUS
BXOJHOTO CHTHaJia MO3BOJSICT CYLIECTBEHHO YMEHBIUUTEL JIpeiid
BBIXOJHOTO CUT'HAJlA ¥ CO31aTh BBICOKOKAYECTBEHHBIE IIHPOKOIOIOC-
ueie YIIT u OV.

JUts pacluMpeHUs MOJIOCKl HPONYCKAaHAS HHOT/AA BBOAAT JIO-
MOJIHUTENBHBIA TpeTHi kaHan. OAHAKO NPU 3TOM CXeMa YCHUJIMTENst
VCIIOXKHSIETCS.
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B psme ciay4aeB OAMH KaHAJ BBINOJHAIOT IIUPOKOIOJOCHBIM,
a Bropoit — tuna MM (puc. 5.17, 9). Ilpu 3TOM noapasymeBaroT,
yro OV paboTtaeT ¢ A0CTaTOYHO TJIYOOKAMU OTpUNATEIBHBIMU
OOpaTHBIMH CBS3SIMHU, 1MO3BOJISIONIAMH MOJABUTH Napa3NTHbIE HU3-
KO4YacTOTHbIE konebanus. [lpakThdeckas peaym3anysi Takod CTpyK-
Typbl nokaszaHa Ha puc. 5.17,6. B atomM OV HImMpokonOJIOCHBIN
OV DAI Bemonnen Ha Mukpocxeme 140V /16, nmpuuem st cyM-
MUPOBaHUs WCMOJB30BaH BBIBOM [, NpeAHA3HAYEHHBIH [N MHOA-
KnroveHns neneil GanancupoBku Hynas. YIIT MM sbimonHed Ha
OV DA2 muna 140Y Q13 um DA3 tuma 140Y[14 1o cxeme,
AHAJIOTWUYHOM cxeme puc. 5.16, 6. PUALTP HU3KUX YACTOT BBINOJHEH
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akTuBHEIM Ha OV DA4 (140V]14), npuuem ero apeidbr Hyns
HE UIparoT CYMECTBEHHOH POJIM U3-3a TOTO, YTO NIpH IpHBEACHUU
HX K BXONY OHHM HMEIOT MaJjloe 3HauYCHHUE.

[IpuBenennplii npUMep NOKA3BIBAET, YTO 3HAHUE CXEMBI oy
HEODXOMMMO B Cllydae €ro HeTPaUIMOHHOTO HCIONb30BAHML.
B nmpoTHBHOM cnyvae BMECTO HCHOJB30BaHHS BeiBoga [ y DAl
HOPUALLIOCL Obl BBOMUTH JONOJHUTENbHBIHA CYMMaTop.

Ilpu npuMeHeHUN paccMOTpeHHBIX MOAXOOB YAAETCSA CYyHIeCT-
BEHHO yIIyqIIMTE NapaMetpbl OV, 4To 0COGEHHO BaXHO Ipu
HOCTPOCHUU TOYHBIX YCTPOMCTB.

B orTpenpHbIX chywasx aByxkananeHpie OV IPUAMEHAIOT IS
YBCJIMCHUS CKOPOCTHM HAPACTaHHs BBIXOMHOTO Hampsokenus. [lpu
9TOM BBICOKOYACTOTHBIA KaHAJ OOBIYHO MMEET €TMHWHYHBIA KO3~
(QUIMEHT yCHJIEHHS N0 HANPSXKEHUIO, a HU3KOYaCTOTHBI MOXeT
OBITh BBITIOJHEH C HENOCPEICTBEHHBIMU CBSI3SIMMU.
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Prc. 6.4. Ymensinenne TokoB  Puc. 6.5. CxeMa NepHOAHYECKON KOMOEHCa-
YTEYKH BO BXOIOHOW ULENMH nuy apeiida U cMellieHUs HyJs

Ilepuoduueckan komnencayus Opetia Hyis MCHONB3YETCS B YCH-
JIATEJIAX MEAJICHHO u3MeHsrommxca curHanos (VIIT), rtam, rae
AONYCTUMA «NOTEeps» CUTHAlla B TEYCHHE HPOMEXYTKA BpEMEHH,
HeoOXoauMoro st koMiencanud. HeobxomgMMoOCTb B €€ HCHOJb-
30BaHMU OOYCJIOBNEHA TEM, YTO NPH JIIOOBIX CXEeMHBIX PCILICHHSX
HE YIaeTCsl MOJIHOCTBIO YCTPAHUTL HH BPEMEHHOW, HU TEMIeEpaTyp-
HbIK pelidbl BeIxoaHOTO curuana. K ToMy e BCIeACTBHE HAIHYUS
FaJbBaHWYCCKUX CBA3ed BeChb CHEKTP HM3KOYACTOTHBIX IIYMOB
BXOJHBIX TPaH3UCTOPOB PABHOMEPHO YCHJIMBACTCS W OeCHpensiTCT-
BCHHO HPOXOMUT HA BBIXOJA. ODTH HIyMBI, HMMEIOUIHE XapaKTep
MH(PAHU3KOYACTOTHBIX CIyYalHBIX KOJIeOaHHi BBIXQHOTO CHIHAJIA,
MHOT/la OKa3sbiBalOTCa OoJiee ONACHBIMH, YeM TeMIEepaTypHbIi
apeiid.

Hist  ymenbinenuss npeitda, cMelneHus Hyns W HHPpAHH3-
KOYaCTOTHBIX HIYMOB YCHJIMTEJIEH C HENOCPEACTBEHHLIMM CBA3SIMH
NPHMEHSIIOT TIEPHOJUYECKYHO KOppeknuro. CyluHocTh ee MOSACHUM
Ha TPHMeEpe YyCHJIMTE/IA, MOKa3aHHOrO Ha puc. 6.5. B ycmymrens
JOMOJIHMTE/ILHO BBEIeHbI ABa kmoda S/ u S2 W KoHaeHcaTop
C, «3anoMuHArOMI» 3HAYEHUE HANPSDKCHUS cMmenleHus myns U,
Yeunmurens noodepenHo paboraeT B OJHOM U3 JBYX PEKHMOB:
B pabo4YeM M B pekXHME 3aMOMHHAHHS KOMIIEHCHPYIOIETO HATpsi-
JKEHUSL.

B pexnMe 3amoOMHHAHHS KJIHOYM HAaXOJATCA B IOJIOKEHUH 2.
Ipu stom U,,=U,,, 4 Hanpskenue Ha KomaeHcatope C

(UCM—UBXZ)K: UBxZ' (616)
Orcrona
U, = U K/(1 +K). 6.17)

Takum o6pazoM, B pexuMe 3allOMHHAHHS H4 KOHJEHCATOpPE
C ycrauaBiuBaercs Hampspkenwe U, ,, KOTOPOE HpPH OCTATOYHO
BBICOKOM K CTPEMHUTCH K HANPSHKEHHIO CMEINEHUS HYJIS.

B pabouem pexuMe KJIFOUYH YCTAHABIHBAIOT B  IOJOXKCHUE
I M pa3HOCTL HaNpsHKEHMi, AEHCTBYIOIA MEXIy BXOZAMH YCHIH-
TeJisi, CTAHOBHUTCSA paBHOHU

Unx:U1+UcM_UcML:U1+ v

TR . (6.18)

1 +K
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BbixogHOE HanpsikeHHe

Usmx=K<U1+l

UCM
). (6.19)

N3 (6.19) BuaHO, 4TO B pe3yJibTaTe HCPHOINYCCKOM KOPPEKIHAU
cMellleHue Hyas yMenbinaercs B 1+ K pa3. Hng mojydyeHust Xo-
POINAX Pe3yJbTATOB MOCTOSHHYIO BPEeMEHH Pa3psaakd KOHAEHcaTopa
C npuxoauTcsl BHIOHpaTh OOJBINION, Tak YTOOBI BO BpeMsi paboyero
peXuMa KOMIICHCHPYIOIIIEE HaIpsKEHHE CYIIECTBEHHO HE H3MEHH-
Jnocb. Ilpu 3TOM BXOJHOWH TOK YCHJIMTEJIS, DPa3psKaroluih KOH-
nercatop C, OOJKeH OBITh MaJbIM.

DTH OTpaHHYEHHs] HCYE3aIOT NPH WCIOJIBL30BAHHH BMECTO KOH-
percatopa C MHKpocxeM BbIOOpKH — XpaHeHHsl. UX mnpuMeHeHMe
[O3BOJISIET YBEIUYHTh YaCTOTY KOMMYTAIUH KJIHOYeH W yMEHBUIMTH
BpeMsl, 3aTpavydBaeMoe Ha 3allOMHHaHHE. DTO NMPHUBOJUT K CYIIECT-
BEHHOMY pacHidpeHur0 B 00JacTh BBICOKHX YacTOT MOJIOCHI
NPOMYCKAaHUST YCHUJTUTEISI.

Koppekums, ocyinecTBiisieMasl ¢ y9eTOM OTKJIOHEHHsI onepaTopa
npeoOpa3oBauns (KodddunuenTa yCHICHHS) OT HOMHHAJIBHOIO
3HAYEHHUS, OCHOBaHa HA TOM, YTO C HOMOIIBIO BBICOKOCTAOHIBHBIX
A TOYHBLIX MACCHUBHBIX KOMIOHCHTOB MOXHO CO37aTh TAaK Ha3blBa-
eMble oOpaTHbBie npeobpasoBatenn (OIl). Pyskuus ero
nepenaun W (jo)=1/W(jw), rae W(jo)—rpebyemas byHKuus
npeobpa3oBaHusl KoppeKkTupyeMoro ycTporcTBa. Ecnm Takoit npe-
uu3noHHb OIl moaknrOUYNTL K BHIXOAY YCHJIMTEISS M CPaBHUTH
€ro BBIXOJHOW CHTHaJ ¢ HampsDKeHHEeM (TOKOM) Ha BXOMIE YCHIIH-
TeJsl, TO BBIAENMTCS Pa3HOCTHBIA CHI'HaJl OIIMOKH npeobpa3oBaHHS.
BBojasi ero HENOCPEJACTBCHHO BO BXOMHYH) NCIb YCHUJUTENS HWIIH
nocie ycuwieHus npubimsutenbHo B W (jo) pa3 B BBIXOAHYIO
Hellb MOXHO CYIIECTBEHHO YMEHBINHTEL NOTPEHIHOCTL YCTPOHCTBA.

BeiesiuM  JBE OCHOBHBIE TIPyNNBl CTPYKTYp, C IOMOIIBIO
KOTOPBIX OCYIIECTBJsETCS Koppekiuusi. B nepeoii BBOgUTCA 10MOJ-
HUTEbHAST OOpaTHAsl CBsA3b 110 CHUTHAJMyY NOTPEIlHOCTH Tpeod-
pa3oBaHus. Bo émopoii BbAeNsieTcsl CUTHA NMOTPEelIHOCTH, KOTOPHIR
CYMMHpPYETCSl C OCHOBHBIM YCHJICHHEM CHMIHAJIOM Tak, 4TO YCHJIU-
Tejib He OXBaudyeH JOMOJHUTEILHOW OOPATHOU CBA3BLIO.
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Hness pa®oTbl CTpyKTyp HepBOro THNa NOsCHAETCs puc. 6.6, a.
B HeM Ha BwIXome ycunmuTesist I, KoapPHUUMECHT yCHIIEHUSI KOTOPOTO
K,=K+AK, BxmroyeH oOpaTHelii npeobpazosatens OIl. Kood-
¢uumeHT nepegaun ero Wo=1/K. Boixoanoii curgan OII Bwumra-
eTCs W3 BXOJHOTO CHTHajla B CPaBHHBAIOUIEM YCTpoicTBe 3.
ITonyvyenHast pa3HOCTb YCHJIMBAECTCS YCHJIMTENEM 2 U CyMMHpPYETCs
C BXOJHBIM CHTHAJIOM B cymMMmartope 4. Jas AaHHOTO YCHJIHTENs
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MOXHO 3alucaTtb psaad OYECBHIHBIX ypaBHEHI/Iﬁ

UBux = Kl (st + Uoc); (620)
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Puc. 6.6. CTpykTypHas cXxeMa YCHJHUTENS C YMEHBIIEHHOH MOTPEIIHOCTLIO
(a); npunnunuanbhas cxema VYT (6); cxema 3ameHbl BBICOKOOMHOIO
pesuctopa R, (6); ypenuwuenne kodbGHULHEHTa yCHIEHHS KOPPEKTHPYIOLIEro
YCHUJIMTEN# 3a CYET YBEJMYEHHH 4YHCJIAa KAHAJIOB (2)

Upe=K, <U,,x— U, 11?> (6.21)

[MToncrasus (6.21) B (6.20), mocne npeobpa3oBaHWUH TIOJTYYHAM

K“ZEZKMZK@_AK_), 6.22)
Upe K+K,K,




