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OT ABTOPA

PaguomoBUTenECTBO B HALMK JHH SIBSETCA BechbMa MacCOBLIM
BUIOM TEXHUYECKOTO TROpYECTBA. MMIUTMOHLI panuomoduTeneit mo-
CBSAIAIOT CBOI1 JOCYT KOHCTPYMPOBAHHIO PAa3lMUHON pATMOINEKTPOH -
HO ammapaTypel. B croeil mpaxTiyeckoil JesTebHOCTH pauoinodu-
TeRAM TIPUXOZUTCS YACTO 06pamlaTbes K CHeUnaibHON
PAnHOIIOOHTEIIECKON UTEPATYPE, X WHTEPECYIOT CXeMbI M OCHOBHbIE
NAapaMeTphl KOHCTPYKUMY, TYONHKYIOUIMECs B KHATAX M XyPHaslax.

KOHEUHO Xe, Y KAXHOTO pajloio0UTeNtss ecTh Ta 3aBETHAs
TeTpaika {Nanka, 6J0KHOT), B KOTOPYIO OH 3apHCOBbIBAET NMOHpPA-
BUBHIHECS! CXEMbI, 3AaTIUCHIBAET UHTEPECHDBIE UNEH, CKITANbIBACT pas-
JIUYHBIE BBIPEIKH U3 KYPHANOB, CTIPABOYHBIE JIMCTKH M JPYTYIO
Heobxomumyro eMy uupopMmauuio. B Hayane 80-x 6pra Havata
TiepBad M3 MHOXECTBA MOMX paBouuX TeTpamew.

IMpepnaraemast BallleMy BHUMZHUIK KHUTR KaK pa3 M ecTb NO-
neITKa coGpaTh BOEIMHO HauGoee MHTEPeCHBIE M OPUTHHANLHbIE
(Ha B3TAL aBTOpA) cXeMbl NMPUEMHUKOR, KOTOPbie TONAMH KOMU-
NUCL B paGOYMX TETPAIsX ¥ NMANKax, BaTh BO3MOXHOCTS KaXKIOMY
PAIMOMIOOUTENIO BBIOPATh TO, YTO €My HEOOXONUMO M3 BENKOTO
MHOXECTBA CXeM ¥ KOHCTPYKUMH, MPOBEPEHHDIX U MCITHITAHHBIX
Ha NpakTHKe. B KHUre NpeicTaBieHbl CXeMHbIe PELIEHNA, KOTOpLIe
MO BOIMOXHOCTU He TIOBTOPSIOT JpYr HpyTa, TIpHyeM Kaxdas U3
CXeM COJNEpXHT OTpelefeHHBE 3EMEHTH OPUTHHATLHOCTH. Cxe-
MBI TIOCTPOEHH! Ha HOCTYNHBIX ¥ HEXOPOrMX AEeTANAX, KO MHOTMM
M3 HUX yKd3aHa 3aMeHa TPaH3MCTOPOB M IMONOB. Bee cxembl,
OMUCAHHbIE B KHUTE, B pasHOe BpeMs OLUTM NpOBEpeHb! HA TIpaK-~
THKe, BONBIIMHCTRO cXeM Obno OmyONMKOBAHO B PA3NMUMHLIX KHU-
Tax W KyPHANAX WIS paanonIobuTeNeli, NeMOHCTPUPOBAIOCH HA
BBICTABKAX, GBUIO OTMEYEHO NPU3AMM U IUIIOMaMH.

IMpeanaraemasi KHUrZ PAccYUTaHa HA pamuomoburened cpexHed
KBaTMUKAUMY, TPUBOIMMDIX B KPAaTKOM OITUCAHUM JAHHbIX BIIONHE
JIOCTATOYHO WISl CAMOCTOATENLHOMO MIrOTOBAEHMS MOHpAaBABLIENCS
KOHCTPYKIMM, KpoMe TOTO, B KOHLE KHUIM TIPUBOJMTCH CTACOK
NIUTEPATYpLl ‘M CCHUIKM Ha TIEPBOWCTOYHWKM, THAE BCE 3TH CXeMbl
omicannl 6onee moApobHO. [1o BOIMOXHOCTU NMPUBOAATCS PUCYHKU
MOHTaXa U [eYaTHBIX TU1aT KNS GONBLIIMHCTBA ONUCHIBACMBIX CXeM.

ABTOp VCKpeHHe HaleeTcs, YTO W 374, M IPYIMe KHHTH «S00
CXeM...» cepid «PagHomoGuTeNb» OKaXyT TPAKTHYECKYIO TTOMOLIL
MHOTHM PalMOMOBHTENMIM B UX MHTEPECHOM TBOPYECTBE.



Mnaea 1

AeTeKTopHbie
MPUEeMHUKU

Ecmv cnpocuth nwboro pamvomobuTeNsl co CTaxeM, ¢ Hero
HAUMHANCA €70 NYTh B PagMONIOONTENLCTHO, TO, CKOPEe BCETO, BbI
YCHBHINTE OTBET: € HETEKTOPHOTO TpHeMHUKA, M3 HECKOALKMX
getanedl Takoi TPUEMHUK MOXHO COOParh BCEro 3a HECKONLKO
MHHYT, IPUYEM HauWHaeT paboTath OH Cpasy, U He TpebyeT HuKa-
KUX MCTOYHMKOB TuvaHus. HaBcerna 3anmoMHHaeTcsl pamocth M
TBOPYECKOE YAOBIETBOPEHUE, KOTI4 BIPYT B HAYLIHUKAX, MOLKIIO-
YEHHHIX 'K HECKOMbKUM JETANISM, BHE3ANHO BO3HUKAET My3bIKa MK
TONIOC AMKTOPA.

ABTOp 3TON KHUIM MCIBITAT 9TU YYBCTBR, ellie OyIyuM yueHU-
KOM TISTOTO KJacCa CPemHel LIKOMBI, ¥ € TeX Nop Hascerma 3ab0-
nes pagHoTGUTENbCTBOM, H BOT YXe Ha TPOTSKEHHH MHOTUX JIET
OTJ4eT 3TOMY 3aHATUIO Bce CROBOMHOE BpeMsi.

1.1. MpocTeiwnii AETEKTOPHLIN NPUEMHNK

Tpocreituiuit TeTeKTOPHEIA NPUEMHK MOXHO coBpath no cxe-
Me Ha puc. 1.1. st 31010 NOTPeOyIOTCS CAeAYIOME AETANN: KaTyIll-
Ka MExyKTHBHOCTH LI, KOHAeHcaTop nepeMentoi emxoctu (KITE)
C2, xoHneHcarops! C3 xa 2200 n® 1 Cl Ha 47 nd, nonynposogHu-
Kospiit muox VD1 u waymmuxu BF1. Honxed cpasy npeaynpeauts
HaYMHAIOIMX panMOnioGUTeNel, YTO HayLIHUKH OT TeedhoHa-aBTO-
Marta 33 YITIOM JUtsl 3TOTO TIPUEMHUKA HE TIODOMAYT, KaK U OT APYTUX
BLITOBBIX TENEOHHBIX ATMAPATOB, Y HUX CAMIIKOM MANOE COTPO-
THBEHHe Katywek. Haymuuk nomkeH 6uits Tuma TOH-1, TOH-2 ¢
COTNPOTHBNIEHUEM KaTYuwKy He MeHee 1600 OM (BLICOKOOMHBIIA).
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Karyniky L1 HaMaThIBaIOT Ha KycKe n1060T0 HeppuToBOTO CTEp-
XHs AUaMeTpoM 8 MM U mtunoii 25...30 mm. [Tomoiiner 1 TToCKui
cTepXeHb OT JMOGOro craporo TNpHeMHHKa. Karylika comepxut
70...80 suTkon niposoaa I19J1-1 muamerpom 0,1..0,15 mm:

C Takoil KarylmiKoii NpHeMiKK
OyneT TPUHKMArh CTaHuMH, pabo-
Taonive g CB guanasone. dnan mpu-

wa1
Rl c147 VD1R9E
D: -
L '? €Md CTaHLUH, paGOTﬂIOll[MX B IHa-
BF T

nasoHe AB, YMCO BUTKOB KaTYLUKK
Hamo yBenuyuth mo 200...250. Ecnn
y Bac HET KOHIEHCATOpA TepeMeH-
Purc. 1.1. Cxema 4eTeKTOpHOTO HO# €MKOCTH OT PaIUONPUEMHUKA,
npHemMHiKa MOXHO TIPUMEHUTH TIOACTPOEUHBbIH
xoumeHcarop Tuma KIIK-2. Em-
kocth KonmeHcatopa Cl Moxet GbiTh B ipefenax 33...100 n®, a C2
— B mpegesax 1500...6800 n®d. [{iton MoXHO B3STh JOO0H, 13 cepul
J12 unu 19, xenaTenbHO B CTEKIMHHOM KOpIlyce. B KauecTBe aHTEH-
Hbl UCITONb3YeTCsl MIOOOH MOHTAXHBIA MPOBOI B M3CAALMM JUIMHON
10...15 M, a 3asemJieHHeM CNYXWT Tpyba BOROMNPOBOAA MIM LIEHT-
PATLHOTO OTOIUICHHUS, KOTOPYIO HeOBXOHNMMO XOPOUIEHBKO 3a4YHc-
THTH OT KPacky B MecTe TIONCOSTUHEHHUS CXEMBL

% o3
(5:2.350 2200

-
‘u P2
s

Eciu BLT XuBeTe HEXAEKO OT MOLI-

wa1 HOM pamHOCTAHUMH, JETeKTOPHBIN MPH-
T - e€MHUK MOXHO cobpaTh M 110 Hanbonee
NG BF1 npoctoit cxeme (puc. 1.2), Ho paGoTath
OH OymeT yXe Heé TaK XOpOWO, KAK

npenbizymit. Bee Belnenpusenentbie
Puc. 1.2, Cxema npoctoro gerex- PEKOMEHAAILIMM TIO Nonbopy AeTanei

TOPHOTO APHEMHMKE CTipaBe/UIMBbI M VIS 3ToH cXeMbl. Bo-
7ee moapobHoe ONMUCAHUE ITUX TIpUEM-
HUKOB Bbl Haigere B [1].

1.2. MpueMHUK-paanoTouKa

Yerpoitetho  npeacTapiger coboil AeTEKTOPHLIH NPUEMHUK
(puc. 1.3) ¢ TpeXKacKaOHLIM TPaH3UCTOPHBIM ycunureneM 3Y u
NpenHa3HaueH WISl IpHeMa MecTHON paaMOBEewlaTeNbHON CTAHIMH.
Mpu cbopke mpueMHUKa CNeXyeT YYecTh, YTO TPAH3UCTOPbI
VTI1..VT3 pomxHpl MMeTh KO3(DOUUUEHT YCUIEHHS HE MeHee
20...30. B xauectse Karywku L1 ncnonssosan pérymm)p pasmepa
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CTPOK OT CTaporo Tenesu3opa «Pexopiy. [1paBWIBHO COGPAHHBII
U3 MCNPABHBIX AeTaTlell IPUEMHHMK B HATAXMBAHUA HE HYXIACTCH.
[MonpobHoe omucauite ApUeMHMKa TPUBOAUTCs B [2].

WAl 10:.30mA

VD1 496

Bt
C‘:._ CZL
Lisio]  B10]

fn
I

Puc. 1.3. Cxema ipHEMHuKa-PafmoTO Ky

1.3. [pYeMHMK C NUTAaHMEM OT SHepPruu
BNEKTPOMArHUTHOrO rnons

YHCNI0 PAIMOCTAHIIMI, TIO3BOJSIOWIMX B OTIPEAENeHHOI MeCTHOCTH
BECTH TIPHEM 3a CYET «CBOGONHOM> 9MEKTPOMAHUTHON SHepruM MO,
HEBEUKO, PaciMpuTh BOIMOXHOCTH TAKO alNApaTyphl MOKHO, pas-
JeB PAlYOTPHEMHUK Ha sBa. ONMH TPHEMHMK HacTpoed Ha Haubo-
Jiee MOLUHYIO MECTHYIO PAIMOCTAHLMIO i 06ECTIeYnBACT TIMTAHUE TPaH-
3UCTOPOB JIPYTOTO, KOTOPBIH UMeeT YCWIMTENb, [UABHYIO HACTPOIKY U
obecnieynnaeT npiteM MeHee MOUIHBIX WTH YGATEHHBIX PAIVOCTAHLIMI,

CxeMa TaKkoro ycrpoiicTsa
TipuBeneHa Ha puc. 1.4. Koseba-
TenbHuI KoHTyp L1, C3, CS Ha-
CTPOEH Ha wacToTy Haubonee
«TPOMKO#» DaNMOCTAHIMU Balle-
10 peritoHa. CHTHAT OT BHelllHel
aHTEHHBl K KOHTYPY TOmaeTcst
yepes koHneHcarop Cl. Bricoko-
YACTOTHOE HATIPSKCHHE BEITPAM-
agercs puomamu VD1 u VD2,
KOTOpble BKJIIOYEHBl MO CXEME
YABOEHUS HATIPSDKEHMSL,

WAL C1100 05 0q

Puc. 1.4. Cxema npuemnuxa ¢ nntann-
€M OT SHEPrIY IMEKTPOMATHUTHOTO A0S Konpeucaropsr C7 u C9 or-

DUNLTPOBBIBAIOT BBLICOKOYACTOT-
HYIO U 3BYKOBYIO COCTABIAIONUIAE,
a TNOCTOSSHHAS COCTABNSIOM@s CAYKUT [T TIATAHUS TPAH3HCTOPOB
VT1 u VT2 BTOPOro panvonpueMHUKa, €0 BXOTHOH KOHTYp L2,
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C4 uepes korpeHcatop C2 cBs3aH ¢ BHeLIHe# anreHHOll. Yepes
KaTywky cBg3u L3 curHan nocrynaet Ha Tpausuctop VT, mepexon
6a3a-3MUTTEP KOTOPOTO BLIIONHSET PONb AeTekTopa. CHIHAT 3BY-
KORO 4acTOTEl BbIAENsETCs Ha pesuctope R1 B uenu xomtexTopa
Tpan3dcTopa VT1, @ BLICOKOUACTOTHAS COCTABNAIOMAs OTOWILTPO-
BhipaeTcss koumencatopom C8. Kackam Ha tpaHsucrope VT2 —
YCWIATEND KHYKOBUﬁ YaCTOTHI.

DKCTIepUMEHTE! TIOATBEPAMAY BO3MOXHOCTb NpHUEMa B Huama-
30He CB HeCKONbKMX PAagMOCTAHUMI € JOCTATOYHON IPOMKOCTHIO.

B npeuiaraemoil KGHCTPYKUUY TIPHEMHOTO YCTPOMCTBA GbLia 1Ipu-
MeHeHa MArHUTHas dHTEHHA OT MPOMBIIEHHOTO NpUeMHIKa «Aba-
Ba». [Ipi 3TOM ee JIMHHOBONHOBAs KaTywka paboTaga B Kauecrne
L1, Ho Ha ornenbHOM cTepxHe u3 tepputa 600HH (auHa 60 MM,
nMameTp 8 Mm), a KaTylKa CpeNHUX BOJH — HR CBOEM CIepXHE B
kavectse L2, Karymxa cwmu L3 camopensHas, owa nmeer 20
BuTKOR Tiporona OO muametpom 0,25 MM, HaMoTaHa Ha Oy-
MaxHOM TOABIKHOM KapKace. B npieMHuUKe HCTIONb30RAH TTOCTO-
anuble KoupeHcatopl tanos KT, KJIC u K53-16. HoncTpoeuHblit
KoHmeHcatop kepamuueckuit KITK-3, nepemennsii 6nok KHE ot
MoBoTo ManoraGapUTHOTO NpHeMHUKa (00e CeKUMH O0Ka BKITIOYE-
Hbl TlapanstensHo). Tonosroit tenedon — TOH-2 niu Apyroii Bbico-
KOOMHDbI. AHTEHH4 U 3a3eMJIeHHe MOTYT ObITh BBIMOJHEHBI B COOT-
BETCTBUM C PEKOMEHTAUMAIMH BLILICHPHBENEHHBIX IPHEMHIKOB.

Hanaxupanye pagHoNIpUEMHUKA ClienyeT HauyaTh C «dHEpreTn-
yeckoi» wacTu. OTcoepuHuB koHaeHcatop C9 W BXIIIOUUR BMECTO
Hero TONOBHOW TeredioH, noxbopoM XoHuaencatopa C3 M perymu-
pOBKGit NOACTpoeuHOTO KoHzeHcaropa C5 nobusatoTest HanGonee
TPOMKOTO TIpHEMa OIXHON U3 pabOTAIOINX MOHHBIX PATUOCTAHLIMA.
BOCCTAHOBME «3HEPTETHYECKYIO» YACTh B COOTBETCTBUH C IEPBO-
HayATLHOW CXeMOM, HeoOXOmUMO 3aTem cOMusuTh katywkn L2 n
L3 1 npoBepuTh NipHeM panuMOCTAHLIMI B CPEIHCBONHOBOM JMana-
30He MepecTPoiikoil - koHIeHcaropa C4. [Ipu mpueme ORHON W3
CTaHUMIT (KeNaTeNnbHO MeHee MOWHOM) moubopom pesucropa Rl
NOBMBAIOTCS MAKCHMMANBHOM TPOMKOCTH TIPY MUHUMAILHBIX McKa~
keuuax. [lonGupasn nonoxeHue Karyiku L2 na crepxHe MarHuT-
HOM aHTEHHB! ¥ U3MEHsIS YUCIIO e BUTKOR, YCTAHABAWBAIOT XKeNa-
eMblie TPaHuiIbl CPEIHEBOIHOBOTO ManasoHa. HameHaAs B3aUMHOe
pacrionoxenne karymiek L2 um L3, ycTaHARTMBAIOT ITPHEMIEMYIO
TPOMKOCTb pabOThl CTAHUMI TIPH YIOBRETROPHTENLHOM OTCTpOHKE
OT JPYTMX DPaAMOCTAHLMM, paBOTAIMMX Ha ONM3KUX YacTOTaxX.
[lonHoe omucaHue NpUeMHHKA TpUBELeHO B {3].



Inaga 2

TpaH3ucTtopHblie
NPUEeMHUKN
NPsIMOro  YyCUNeHus

2.1. MuunatiopHelii CB npuemMHuK ¢
HW3KOBONbLTHLIM fIUTAHUEM

HecMOTpST Ha KaXyHLylocs! CJIOXHOCTb 9TOH cxeMsl {(puc. 2.1),
Ha caMOM Ieie TIpHeMHHK UMeeT HelTToXHe TTapaMeTphl U YyBCTBH-
TenbHOCTh. [TUTaeTcs MPUEMHUK OT OTHOTO TAIbBAHINYECKOTO 3Jie-
MeHTa HampskeHuem 1,5 B. B kauecTe HaylIHMKa TpHMeHeH
MaJloTabapUTHBINH TenedOH OT CAyXOBOTO ammapara Tuma TM-2A.
MarHnTHas aHTeHHa PYeMHWKa HaMOTaHa Ha (EppUTOBOM CTEp-
XKHe NMHameTpoM 8 MM u miuHoi 60 Mm nposomoM 3] nuamer-
pom 0,1 MM u conepxut 240 ButkoB. Karyuika crsau L2 cocrout
U3 5 BUTKOB 3TOTO Xe Mponona. Jpoccens L3 HamaThiBaeTcs Tem
e NposoxoM Ha ¢epputoBom komsie mMapkn 600HH u muamerpom
8 mm u comepxkut 160 Burkos. Tpamsucropni VT1..VT2 MoxHO
3aMEHMTh NMIOOBIMU BbICOKOYACTOTHbIMM M3 cepuu [1401...11416,
VT4..VTS — nwoGule u3 cepud MI139...MI142. Tpansucrop VI3
MOXHO npumeHntp Tna MII35.. MII38. Tloapo6Hoe onucanue
TIPUEMHMKA ¥ MOHTAXHYIO CXEMy MOXHO Haiitd B [4].

C16..300

Puc, 2.1, Cxema mununaTiopHoro CB APHEMHIKE C HU3KOBONbTHLIM (TNTAHHEM

2.2. TpexnporpaMmHbIii NPUEMHVK-NPUCTaEKa

DTa NpuUcTaBKa MPerHA3HAYEHA JJIsl TpUeMa TIPOTPaMM TIPOBOX-
HOTO BElaHUS, & TAKXKE B KAYECTBE NPOCTOTO abOHEHTCKOTO TPOMKO-
rosopurens. [pucraska (puc. 2.2) He CONEPXUT KAKUX-MMOO yeuin-
TeNbHbIX BMEMEHTOR, MO3TOMY ¥ He Tpebyer muranmA. B Kauectse
YCUIIMTENS MOXHO MCTIONB30Barh Moboit YM3Y co BXOIHEIM conpo-
TustenueM He Mehee | MOM, M uyBcTBUTENBHOCTHH) 40...60 MB.
JleMOXySITOp MPUCTARKM CYLECTBEHHO OTIMYAETCS OT NMpuMeHse-
MBIX B TIPOMBILITEHHBIX TipueMHKKax. [Ipuxuun ero meicTsus oc-
HOBaH Ha (UINYECKOM CBOMACTBE NOCNEROBATENHHOTO PE3OHAHCHOTO
KOHTYpa — YBEIMUUBATL AMIUIATYJly BXOTHOTO HANPSKEHUS Tpo-
TIOpUMOHANBHO TOGPOTHOCTH. B MaHHON TpHCTaBKe LT dopmupo-
BaHUS TPAMOYTONLHON XapaKTepUCTHKU M3OUPATETbHOCTH HCHIONb-
30BaHA Napa CBA3AHHbIX uepe3 peauctop R3 koutypos. PyHKuum
nerexropa semonHsaer auox VD1, C nomouinio Nepekioyarenss SAl
MOXHO BbIOpaTh HYXHYIO Tporpammy. [lpu npueme nepBoil mpo-
TpaMMBbI CUTHAT cHuMaetcs ¢ Tparcdopmaropa Tl n duibtpa Ri,
R2, C2, BLIpABHUBAIOLIETO TPOMKOCTD, ¥ MOJACTCSt HA YM3Y. Tpu
npvemMe BTOpOM W TpeTbeil MPOTpaMM CUTHAT COOTBETCTBYIOLIEH
TIpOTpamMMbt TIOCTYTIAET ¢ UIALTPOB AEMONYISTOPA.

20
20 e
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Puc. 2.2. Cxema TpexnporpaMmMHOrD IPHEMHIKE -IPUCTaBKN

BxonHoit Tpatcdopmarop T U3rOTOBIEH U3 TTOAXOMSIUIETO TPAHC-
(hopMaTOpa NAMIIOBOTO TpHeMHHUKa. CepleyHUK 1119x12, nepBuyHast
o6moTKa cofiepxut 2000 nutkoB mposoxa [T amameTpoM 0,12 MM,
BropuuHyio 0OMOTKY HAIO YIAIMTh K HAMOTATH BMECTO Hee Ipyryio,
u3 260 Butkop rposona [19J nuamerpoM 0,25 MM. Bhicokoyactor-
Hble KATYUIKV HAMOTAaHEl HA MOMMCTHPONBHBIX Kapkacax ¢ deppiro-
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BbIMU TIONCTPOCYHUKAMI OT TPAH3UCTOPHBIX NpueMHUKos. L1 u L3
conepxar mio 4x200, L2 u L4 — no 4x140 sutkos nposoma 191
suamerpom 0,1 MM. HacTpouTh KOHTYPbI eMOMYTSITOpa MOXHO Apo-
c1o Ha ciyx. JIns 3T0ro HyXHO YCTAHOBUTH NEpeKiTiouaTeNb Ha BTO-
pyia MpoTpaMMy U ¢ NOMOLUBIO TIOACTpOeyHMKOB Karymek LI, L3
HACTPONTh N0 MAKCUMYMy FPOMKOCTM COOTBETCTBYIOIUME KOHTYpHI
JEMOJyNsITOpa. 3aTeM TO Xe cambe HYKHO CIEMaTh NpH NpueMe
CUTHANA TPETHEN MPOTPAMMbI € 11OMOLIBIO NOINCTPOSYHHKOB KATYIIEK
L2, L4, Jlymnue pe3ynbTathl MOXHO TIONYYMTb, €CTH PACCTPOUT 3TH
KoHTyphl Ha +3 kl'u o Hecymer. Anst stoto xo BXOmY NpHemHMKa
HYXHO TIOJKITIOUNTh TeHEpATOp 3BYKOBOIl YACTOTLI U, 3aMKHYB pe3u-
crop cB3v R3, Hactpomts renepatop na 3 k[ Huxe uecywieit
vacToThl TpoRomHoil cetut (78 u 120 kl'). Mocste 31010 HeoGXoMUMO
HACTPOMTh, COOTBETCTBeHHO, Karywku L1 u L2 no makcumymy mo-
CTOAHHO# COCTABNAIOLICH HA BbIXOJE NETEKTOpR, a 3aTeM, HACTPOMB
renepatop Ha 3 KT Bbltlle HeCyluelh YaCTOTHI, HACTPOMTD TI0 MAKCH-
MyMy MOCTOAHHON cocranngoweii karyuku L3 u L4. TToapoGHocti
HANDKUBAHYS ¥ U3TOTOBNEHUS TIPUCTABKM OTMMCAHB B [S].

2.3. CBEPXSKOHOMUYHBLIA NPUEMHUK NPSIMOro
ycnneHns ¢ GUKCUPOBaHHONA HACTPONKON

[TprieMHKK BHIMONHEH N0 pedhieKCHOl cxeMe (pHc. 2.3), B HeM
TMPUMEHEHBl ABa pe3oHaHcHHIX yeunuteldss PY wa TpaHsucropax
VTI, VT2 u pedrekcuntit xackag Ha Tpawsucrope VT3, BxogHoit
KOHTYP MATHUTHOIt aHTEHHBI HAcTpOeH Ha uyactory 774 xl'u, Ho B
3aBMCUMOCTH OT MECTHOCTH, B KOTOPOI! Bbl IPOXMBAETE, €T0 HANO
OysteT HACTPOUTh Ha YaCTOTY GiXKaiillel MOMIHOI pamvoCTaHuuK
CB anamasoHa, C katylikn crsau L2 curnan PU noctynaer Ha
TpansucTop VT, B KOMIEKTOPHYIO NENb KOTOPOIO BKIIIOYEH KOH-
Typ L4, C3, pesoHancHas 4acToTa KOTOPOTO COOTBETCTBYET YACTOTE
nprHuMaemoro curHana. Gumstpsr L3, C4 u L5, C7 cnyxar mmst
Pa3BH3KN KACKAJOB yCWIMTENell M0 Lenu UTAHU.

MarnurHas aHTeHHa TPHEMHUMKa BHINONHeHa Ha (epputoBOM
crepxre 400HH nuametpom 10 MM w mmanoi 200 mm. Karymxa
L1 conepxur 115 ButkoB mporoxa NMBJILUIO mametpom 0,12 MM,
HAMOTAHHBIX Ha GyMaXHOM KapKace, 4To6bl MOXHO 6LUIO Depe-
[OBUTATh 'KaTylIKy BIONL CTEPXHs Npu Hactpoiike. Karymka [2
TAK)Xe HAMATbIBAETCsl HA KapKaC W CONEpXMT 10 BHTKOB 3TOTO Xe
nposofa. Karymku L4, L6 pe3oHaHCHBIX ycunuTeseldl HaMOTaHbI

12

Ha Kobuax TunopasMepa K7x4x2 u3 deppura 600HH u conepxar
no 55 sutkoB nposona MO auamerpom 0,12 MM ¢ OTBOXOM
or 17 BHTKA, CumMTasi OT HUXKHETo TIO cXeMe BbiBoma. Ha takmx xe
KONBUAX HAMOTAHBI U BCE OCTAJIbHbIE KATYLIKH.

C10 220mx 168 x$5

Puc. 2.3. Cxema KA APAMOTO c
PUKCHPOBAHHON HACTPONKOM

Hpoceemut L3, LS comepxar no 260 surkon [T3J1 guamerpom
0,1 MM, Tpadchopmatop comepxut 130 BUTKOR npoBOAA [13J1 nuna-
verpom 0,12 mm (L7), a ofmorka L8 cocrout u3 170 BuTKOR
1ponona ITDJT auametpom 0,1 MM. TonoBHble TeepOHBI TURA TOH-1
onpotumiientem 1600 Om. Kpome yKasaHMBIX Ha CXeMe, MOXHO
IPMMEHWTs W IpyTve TpamsucTopsl cepus [T308, TT31l. [loaxoe
JTUCAHME HACTPOMKM M MOHTAKA TIHEMHHKA TIPUBOKMTCS B [6].

2.4. TipueMHMK npsiMoro ycuneuus 2-V-1
Ha TpeX TpaH3ucTopax

[IpreMHUK (puc. 2.4) BBITIOTHEH HA KPEMHUEBBIX TPRH3UCTOPAX
W TpeIHasHaueH LT IPUEMa CTAHIMA B IMAMA30HAX IIMHHBIX U
cpennux BOTH. MICTOYHHMKOM TIUTAHMS CHYXAT TpU SMEMEHTA THNA
AA, TIOTpeGnsembiii ToK He npesmimnact 3 MA. Kontyp MarHutHo#
aHTEHHH PHEMHUKA COCTOUT M3 Karywek L1, 1.2 U xoHieHcaTopa
Cl1. Tlpu mpueMe UIMHHOBONHOBLIX CTAHUMIT KATYIUKW BKOYEHBI
NOCHENOBATETLHO, HR CPEAHEBOTHOROM JMATIa30HEe BHIKIIOYATENEM
SAl karyuky L1 samblkaior. C KaTyIIKH CBI3N L3 curnan noctyna-
eT Ha ycuutedb PY, BBIMOAHEHHBIA HA TPAHIUCTOPAX VT, VT2. C
peaucTopa R4, cyxatuero Harpy3KOi TpaH3MCTOpa VT2u, BLICOKOYR-
CTOTHBII CMYHAT TIOCTYIaeT Ha AeTeKTop, COOpaHHBIA NO cxeme
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YEBOUTeNS. HATpPsKeHust. KoneOaHUA HU3KOM YaCTOTHI C feTeKTopa
TIOCTYTAIOT Ha ycunurens 34 Ha tpausucrope VT3,

5
0,01k

Puc. 2.4. CxemMa npueMinka NPAMOro yousiennst 2-V-1 ua Tpex TpansncTopax

TPaH3UCTOPB! B TIPHEMHUKE MOTYT ObITH TIPUMEHEHDI JTobble U3
cepuit KT312..KT315, KT342, KT3102, raxuo, urobs Koadgduum-
SHT YCHTICHUS TIO TOKY Y HUX ObIT He MeHee 100. MarnuTHas aHTeHHA
BBIMOAIHEHA Ha OTpe3ke Gepputosore crepxud 600HH mmamerpom
8 MM 1 miuHoit 85 MM. Katymiky L] #aMaTsBaloT cemblo ceKumMaMu
mpuHOH 3 MM, N0 30 BUTKOB BHaBaT KaXnas. PaccrosHue Mexmy
ceKuussMl 2 MM. Beero karyuika comepxut 210 BUTKOB mpoBoxa
TI9]1 puamerpom 0,2 mm. Katyuika L2 comepxut 65 BMTKOB Takoro
ke TIDOBOJA, HAMOTaHHOTO BHTOK K BUTKY. Karyuka L3 coctout u3
13 BUTKOB, TIPOBOA TOT %€, TIpUYeM 6 BUTKOB PABHOMEPHO pa3MeLla-
10T TioBepX L2, a ocranbHele BUTKM — MO BUTKY B Kaxpoi cekuwn L1.
TlompobHoe omucanne MOHTAXa NIPUEMHUKA OTIMCAHO B [7).

2.5. ManorabaputHbiii npueMHUK «MuLukan»

BbicoKouacToTHast YacTh TIpHeMHUKa (puc. 2.5) COCTOMT U3 KOH-
Typa L1, C1, MarHUTHO# aHTEHHB M ABYXKACKANHOTO yeunuTens BY
Ha tpaHsucropax V1 u V2. Tlepsblit kackap ycunurens oXBayeH
cucteMoit APY n monoxurtensHol oGpatHON CBA3KIO, PETYISTOPOM
IyOMHBl KOTOPOH (M ONHOBPEMEHHO TPOMKOCTH) SIBASACTCS Pe3nc-
Top R1. HU3KOUACTOTHRI CUTHAI ¢ ABTEKTOPA TOCTYNAET HA YCHIM-
Tens 34, BLINOTHEHHBIA HA TpaH3ucTopax V5 u V6.

[Muraercs mpHeMHUMK OT GaTapeu, COCTARNEHHOM M3 YeThipex
akkymynaropos J1-0,06, Tox morpeGnenus okono 3 mMA.. [lra mar-
HUTHOH 2aHTEHHB! MCIOAL30BAH (PEPPUTOBBIH CTEPKEHb MAapKH
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600HH nmamerpoM 8 MM u muHoi S5 MM. Karyuika L1 conepxur
900 BuTkoB nposopa [19B-1 auametpom 0,07 Mm ¢ otsomom ot 300
BUTKA, CYMTAS OT TIPABOTO TIO CXeMe BbIBOZA. BLICOKOUACTOTHBIN
TpAHccbopMaTop L2 wamoraH Ha koabie K7x4x2 Mapku 2000HH u
comepxut 150 + 75 suTKoB mporoxa [1BJIIUO guametpoum 0,1 Mm.

vs 2.28m8

<1 KMIS035

0038 v
it FT1096

cs . o
330 g20x Ulazoc a1+
820¢ 108

Puc. 2.5. Cxema manorabapitroro npuemtinxa «Minika»

5.1

B KauecTBe TeneoHa MCNONL30BAH KAMCIONL OT CRYXOBOTO
ammapara, Ho MoxHO HpuMennts TK-67H, IBMIIL-1A. TleyaTHbie
ImaThl TIPUEMHMKA TIpUBeAeHs! Ha puc. 2.6. Ilompobnoctu Ha-
CTPOMKH TIPMEMHHMKA TIpUBeReHb B [8].

Puc. 2.6. leuartHbie NAaTh NDUEMHIKE «Mullika»



2.6. ManoraGapuTHbId NPUEMHIIK

Pamuonpuemunk (puc. 2.7), coGpaHHBIi IO CXeMe TIPSMOT0 YCU-
JieH#s1, 0DecTIeYBaeT TPOMKOTOBOPALIUIL TIPUEM IBYX (UKCHPOBAHHO
HACTPOGHHBIX CTAHIMI B IWanasone cpexHux BonH (1,248 MTy
u 550 x['u) ¥ omHO# B nMamasoHe JumHHbIX BosH (235 kl'm).

TlyuaeTca ycTpoiicTBo ot mByX akKyMymsitopos [1-0,1 Hanpsoxenn-
eM 2,5 B, npnuem ero paboTocnocoGHOCTh COXpAHSIETCS TP CHUXE-
HuM HanpspkeHng jo 1,8 B. Beixondast momHocts okono 30 MBr, a
moTpebgeMulii TOK — He Goree 8 MA.

DNeMEeHThl PAlMOTIPHEMHKKE, KPOME aKKyMYJSITOPOB, BLIKIIO-
yaTesst NUTAHUS U Tepekiovatens TemOpa, pasMenieHsl Ha Intare
13 GONBIUPOBAHHOTO CTEKIIOTEKCTONMTA TomiuuHoi 1 MM. Beicora
MOHTaXa BMECTe ¢ IMHAMHYecKOH TOJNOBKOM cocTapmsieT 10 M.
Macca KOHCTpYKUMM — oKoso 55 T

Puc. 2.7. Cxema manorabaputHOro PaauonpHesmHuka

[pueM cHTHANOB pafUOCTAHIMM CPeIHEROTHOBOIO ANATA30HA,
paboTtaroweii Ha vacrore 1,248 MTu, ocymsecrsnster koneGaTensb-
Hblit KoHTYp L1, Cl, cocrostumit u3 xarywku L1 4 noacrpoeuroro
KoHzaeHcaropa Cl. B 3toM criyuae nepexmouarens SAl pasoMKHYT
M HaXOJMTCA B monoxeHuu 1.

epeBoioM nepexmoyatesnst B MojoxeHue 2 K KongeHcatopy Cl
MORKIIOYaeTcs KoraeHcatop C3 1 BeAETCA NPUEM PAIMOCTAHLMM CPEll-
HEBOJIHOBOTO [MaNasoHa, paboratoueii Ha vacrore 0,550 MTu. IMocne-
IYIOIM NEePeBOIOM B NofioxeHne 3 K xouneHcatopy Cl roncoenuHs-
eTcsi korgeHcatop C2, 1 KojneGaTelbHbI KOHTYD NepecTpauBaeTcs Ha
TIPUEM CHTHATOB PaTMOCTARHLIMM JUIMHHOBONHOBOTO [HATia30Ha, paGo-
Taoigeil Ha vactore 0,235 M, CurHan omHoit U3 QUKCHPOBAHHBIX
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PAUMOCTaHII TTOCTYTIAET YePe3 KaTyUIKy CBAIN L2 u kouneHcatop C4
Ha BXOJI TPEXKACKAIFOTO YCUAMTENS PaIiOYdCTOThL.
TMponerekTnpoBanHbI Hocne nuoxa VD1 curnan noctymaer Ha
BXOJL YCHIIUTENs 3RYKOBOM YACTOTHI, BLITTONHEHHOTO Ha ABYX TPaH-
auctopax VT4, VT5. B koekrophylo uenb VTS5 BKIOYEHA Ha-
Ipy3Ka — IMHaMuueckas TonoBka BAl, mpencrapimsuowmast coboit
MHKpodoHHBIN Kancions ADMII-1A ¢ caMOmeNbHbIM OyMaXKHBIM
uddy3opom. BoaMoXHO MpuMeHenue moforo apyroro manoraba-
PUTHOTO TPOMKOTOBOPHTENs ¢ conpoTHatenuem 10...16 Om.

B KOHCTPYKUMH MCTIONL30BAHB BLICOKOYACTOTHBIE KpPEeMHME-
BBl TPAH3UCTOPHI €O CTATUMECKMM KOS(OPULMEHTOM TNepexauy
Toka He Menee 60. Tpansucrop ITIO9E MOxHO 3aMeHWTh Ha
KT361 ¢ xosddutmentom nepesauu Toxa 60..100. duox 9B
MoxeT GbiTh 3aMeHeH molbiM U3 cepuut 19. TMepexmouarens xua-
na3oHOB TIomoMmeT Moboil MATOTabapuTHbB(A, B HaHHOM cilyyae
OLIT TpUMeHEH TIepeKinovaTesib OT CAYXOBOTO anmapara BK-4.
MarHuTHas aHTEHH4 HAMOTAaHa Ha TUIOCKOM (heppuTOBOM CTEpXHE
600HH, mmuHoi S0 MM, WHPUHOA 12 MM M TOMUMHOM 4 Mm. B
KauecTBE 3ArOTOBKW UM AHTEHHBl OBUI HCIONL3OBAH TUIOCKWHA
heppUTOBLIT CTEPXEHb OT DaIMOTIPUEMHHUKA «Cenra», obToueH-
HBIH HAa HaXaake 70 HyKHHIX pasmepoB. Karyurka L1 comepxur
125 putkos nposoma [19B-1 mwamerpom 0,08 wmM, BhimoONHeHA
MSTHIO CeKLMAMH N0 25 BUTKOB. HaMOTKa KaXJ0i CeKunn Mpous-
BOAMTCA BHABAT HETIOCPENCTBEHHO HA CTEPXKEeHb. Katylika cBS3M
L2 comepxut 8 BuTKOR Tposoma [19B-1 muametpom 0,08 wmm,
HaMOTAHHbIX TOBEPX ceKumii Karymku L1

CoGpaHHYI0 MaTHUTHYIO AHTEHHY NIPHIUIEMBAIOT Yepe3 PESHHOBbIE
NpOKAATKK K TUTaTe MpHEMHHKA KileeM «MoOMeHT», BbicOKouacToT-
Helii apoccems L3 HamarbiBaeTcs Ha KOmble u3 geppura 600HH
K7x4x2 nposogom [13B-1 muametpom 0,08 MM u comepxut 180
BUTKCB,

2.7. MoXoAHbIA NPUEMHUK

BToT MpYeMHKK (pUc. 2.8) TipenHasHadeH g npueMa Tepenay
MECTHBIX MOIIHBIX cTaHuuit jmamasona CB u JIB. TMpuemunk
MMeeT IByXKacKammbii yeumurens PY (VT1, VT2), nerektop ro
CXeMe YABOSHWS! HampsKeHisl W ABYXKACKATHbIi yeunntens 34,
HarpyxeHHbIH. yepe3 Tpancdopmarop T1 Ha IMHamMuK ITA-18.



MarHuTHas aHTeHHa BLINONHEHA Ha (eppuUTOBOM CTEPXHe
400HH nuametpom 8 MM u mmiHoit 160 Mm. Karywka L1 conep-
xut 240 sutkoB, L2 — 10 ButKOB nposoxa NBJAMO mmamerpom
0,1 mm. BeixonHoit tpaHcdopmarop — oOOH ManorabapuTHBI,
OT TPaH3IUCTOPHBIX MPUEMHHKOR <«AJNBNUHUCT», «COKG», W T.N.
Onucanue 310TO MpUEMHUKA NpUBOTMTCS B [9].

N
0,033mK

L 0.033mx VD1, VD:

‘Puc. 2.8. Cxema roxoaHOro NpUeMHnka

2.8. MuHMaTIOpHbIA pagnonpUeMHnK ¢
NbE30KEPAMUYECKMM rPOMKOrOBOpUTENEM

Cxema TIpUeMHHUKA n3o6paxena Ha puc. 2.9. OH BRINOTHEH IO
cXeMe TIPSMOTO YCHNEHUS! C ONHUM HAcTPaUBaeMbIM KOHTYPOM,
COCTOSTIIMM U3 KOHIeHcaTopa mepeMeHHOH eMkoctu Cl U Karyur-
KW HHAYKTUBHOCTH L1, HamoTaHHOH Ha deppuToBom crepxie. C
TIOMOLIBLIO KAaTYLIKKU CBA3W L2 paHMO'-lﬂCTOTHbIVI CUYHai ¢ BXOAHOIo
KOHuTypa TOCTYIIET Ha NBYXKACKANHbIl ycuwiutens PY, BemonHeH-
HbIH TO CXEME ¢ HeHOCpe}lCTBeHHOﬁ CBA3bI0 MEXAY KacKaJaMH Ha
Tpansuctopax VT1..VT3. Tocrenuuit kackan Ha tpansucrope VT3
— BMHHMT}’HHHﬁ AETEKTOP, IPUYEM EMKOCTH NLE30KEPAMHYECKOTO
TPOMKOTOBOPHTENSI BXOONT B (MIBTp netekropa. Hanpsixenue Ha
HBESDKCPBMVISCKOVI TIMacTHHE M3MEHSETCH B COOTBETCTBUM C OTU-
Garoutert PU curana u npeobpasyercs B 3BYKOBble KoneGaHMA.

Bce Tpu Kackajia MpHeMHHUKA OXBaYeHbl OTPULATENbHOIM 06par-
HOM CBA3LIO MC NOCTOAHHOMY HaIIPsDKEHHIO Yepes pesucTop R4.
Braronaps 510it 06paTHON CBA3M B IPUEMHUKE He Hajo MoaGUpaTh
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PpeXMbI TPAH3UCTOPoB. KpoMe TOro, oHa B HeGOMbLIMX rpemenax
obecrieynBaeT ¥ ABTOMATHHECKYIO PETYAHPOBKY YCHICHHA.

Puc., 2.9. Cxema MUHNETIODHOIO PAANONDHEMHUKA
¢ b rpomxor

Jetexrop Ha TpaH3ucrope VT3 paboraer B IIMPOKOM IManaso-
He aMIUTMTYI BXOTHOTO HanpsikeHus. OaHAKo mpu ciinimkoM 6on-
oM BXORHOM cuTHane ornbaromias PY curHana Moxet orpaHuuu-
BaTbCH M BOSHMKAIOT MCKAXEHUS 3BYKA. DTH MCKAKEHHS MOXHO
YCTPaHUTh HEGOJBLION PACCTPONKOM aHTEHHOTO KOHTYpa WIU
YMEHbIMEHHEM YMCHA BUTKOB KATYLIKH CBS3M L2, a Takxe YMeHb-
weHreM KoohpUIIMEHTa yCUleHHs TlepBOTO KackKafa, Harnpumep,
BKJTIOYEHUEM B OMUTTEPHYIO €Tk TpausucTopa VT nononHnTesh-
HOTO PE3UCTOpA (NONOUpaeTCs NPU PeryIMpoRKe).

OcoGeHHOCTBIO MPUEMHMKA ABIsieTcsi HeGONbINasi RpeMEHHAs
3aMePKKa (HECKONBKO CEKYH/I) OT MOMEHTA BKJHOYEHUS IO NOABIE~
HUS 3ByKa U3-3a 3apsikyn KoHueHcaropa C2 B Npolecce YCTaHOB-
JieHUS pexumoB paboTHl TPAH3UCTOPOB IO TIOCTOSHHOMY TOKY.
PexoMeHmaunu no 60psle ¢ BOMOXHDIM CaMOBO30YXIeHHEM TIPH-
eMHMKa i nofpoGHOe omucaHue tpvseneHbl B [10].

B KayecTBe. MCTOYHUKA MUTAHUS B TIPUEMHUKE MOXKHO MCHONb-
30Bath anmeMenT A316 wnim ero 3apyOexHblil aHamor — mwoboit
aiteMenT Tna AA. KaTyluky MarduTHOH aHTEHHBI WAI MOXHO
HAaMOTaTh Ha KPYIIOM WM TIpSMOYTONBHOM CTEpXKHe U3 (depputa
mapku 600HH mnunoil ne MeHee 50 mm. [dng npuema craHudin
CPETHEBONHOROTO Mana3oHa Karywka L1 momkHa umers 55..70
BUTKOB, 4 Karyluka cssasu L2 — 5...7 surkos nposona IT3J1 amamer-
poM 0,25 mm. Hamotka Benmetcst B oguH Ciioil B cpenHeit yactn
(heppUTOROTO CTEPXKHS, PACCTOSIHUE MeXIy Karylikamu 5.7 MM.
JInst paboThl B ATMHHOBOJNHOBOM IMANA30HE KATYiiKd, COOTBET-
CTBeHHO, J0OIXHB umeTs 250 1 15 BuTKOB. B 3TOM ciydae KaTylixy
L1 MOXHO BBIIONHUTH MHOTOCTIOHHOH.
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B xauectBe TpausucropoB VTI..VT3 MOIXONST yKasaHHBIE Ha
CXeMe THTIBI TPAH3UCTOPOB C JTI00bIMI OYKBEHHBIMU HHIEKCaMH. [pom-
KOTOBOPHTEIb CaMONENBHBIH. OH BBITTONHEH K3 aKYCTUYECKOTO Mpeod-
pasoBatensi (KOHCTPYKLMS TIe309MeMeHTa u3ohpaxeHa Ha puc. 2.10).

Tpy U3TOTOBNEHNH AKYCTMHECKOTO MpeobpaloBaTens CeayeT uc-
MOTB30BATh TOTOBBII TIbE30KEPAMIMECKUi 3neMeHT B dopMe aucka
(auameTp 41 mM, TommwuHa 0,33 mm) U3 kepamuxu mima [{TC-19
(mponssonctea obbenuHernss MOH, T. 3eneHorpan) ¢ HAHECEHHBIMK
HA €ro NOBEPXHOCTH TOHKMMH SNEeKTPOmaMM. YTIpyrad BHINyKIas
membpaHa 1 npukieeHa CBoeit KPOMKOW 2 K TIBE3OKEPaMHUECKOMY
anemeHTy 3. B amemente 3 BbIMONHEHO cmyxoBoe otBepcrue 4. [Ipo-
BOJHUKY 5 TIpUMAsHLI X 3MeKTposaM 6 snemenTa 3. Tox neitctBuem
TIEPEMEHHOTO DAIEKTPUYECKOTO HANPSLKEHMS TIPOUCXOTUT Nedhopma-
1(US 3MEMEHTA 3, Y4TO BBI3BIBAET MEXAHUYECKHe KONeOAHUs YNpyroit
MeMOpaHbl M BOSHUKHOBEHHE 3BYKa B 00JIACTH CITyXOBOTO OTBEPCTHUSL.

B uentpe anementa 3 ciieny-
€T BBINIONHUTh OTBEPCTHE TUAMET-
poM 1 MM. Csepnenue MOXHO
[PON3BECTH MUKPOZPEIIBIO C XO-
pOLIO 3aTOYEHHEIM CBEPIIOM.
Tb30KepaMHUKa SRIAETCS KOBOTb-
HO XPYIIKMM MaTEPHAIOM, TIO3TO-
MY 3aKPEIUTeHUE THIACTHHEI B THC-
Kax, faxe ¢ MATKHMM TyDKaMu,
HEJIOTYCTHMO.

MeM6pana BhIMonHeHA U3

o > Puc. 2,10, KOHCTDYKUMSA CaMORBABHOTO
JTATYHHON (1)0][];1']/[ TOJLIUHOH C FPOMKOT

P

0,1 Mm. B ueHTpanbHoit yacTu
meMOpaHe TipuaHa cierka Buinykias dopma. [lporn6 memGpaHst
cocrapnser oxkono 0,3 mm. [locne uaroToBmeHHA MeMOpaHH H
JNOpaGOTKM TJIACTMHLL MX Kpas Ha PAcCTOAHUM 1 MM CrenyerT
329MCTUTh HaXIauyHoll OyMaroit W oGe3XKUPUTH, TIOCTE YETO CKIIE-
MTb MOKCUEHONH cMmonoli. Korza cMosa satBepieeT, MONYyYEHHYIO
KOHCTPYKLHIO UEHTPAIBHOMA 4acTsi0 3 CMEAYET IPUKIIEUTh HA TIIA-
CTMACCOBBI AEPXATENb OT TenedIOHOB.

BMecTo Tipe/uoXeHHOTO THTIA USTYYaTeNs B NPUEMHHKE MOX-
HO WCTIONB30BATH TIhe30KepaMUuyeckue uanyyarenu Ttuma 311-3,
3M-5, HO B 3TOM Cllyyae IPOMKOCTH 3Byd4aHust OyZET HECKOIbKO
Huxe. [ogpobHOe omMcaHMe TIPMEMHHKA, €r0 MOHTaXa M Ha-
cpoiiku npusoxuTes B [10].
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2.9. PednekcHsll NpUemMHMK
Cc ABYXTaKTHbiM Y34

IpreMuuK 0BeCreunBaeT NPUeM MECTHBIX PAiMOCTAHLIMM, pa-
foraounx B auanasonax B wim CB. MakcumanbHas BeIXOLHas
morgHocts Y34 okono 100 MBr. Turaerest ripueMHHK OT Harapen
«Kpona» (6F22, 6LR61), B pexuMe MOTHAaHUA TOK TIOTpebAeHUS
He BGonee 5.6 MA, TIDH CpeHeli TPOMKOCTH — HA YPOBHE 25 MA.
INpuemunx (puc. 2.11) cOCTOUT U3 ABYXKACKARZHOTO YCUAMTENR BY
(VT1, VT2), petektopa VDI u Tpexkackagnoro Y34 Ha tpaH3uc-
topax VT1..VT4, cobpaHHOro 1o 6ecTpancdopMaTOPHOR CXEME.

+ =

15mA
o Ra ram4 oM a8t 98
10 T Flaax mnio
128
RI5[] R2 c4 vhild X1
aoc) azeld 1omx [liso 458
128 ne
ViZ 5
YWA! *| nao3, 150k cs
VTl VT4 [100Mk
L [£3 n4oz M6 B
VD1 T
B AT
A9E BAY
c1 —c2 R7| [&] cs
25150 | 00K 3¢ _I—“*m'"‘ o.1103
-

Puc. 2.11. Cxema pedrexcHoro NpueMnitka ¢ AByxTaxTHem Y34

B nepBoM Kackale MOXHO TNPMMEHMTh TPAHIMUCTOPBI CEPUH
11401...11422, TT309. Bmecro MIT40 (VT3) — moGbie M3 Cepuu
MI139...MI142, ¢ koathduumentoM ycuienns He menee 40. Bmecto
VT4 npumennM moBoii uz cepur MIT35... MIT38, ¢ koaddummuenrom
ycuniennsa He MeHee 50. JIMOX MOXHO 3aMEHHTb HA moboit U3 cepuit
12, J19. MarHutHas aHTeHHA TIPUEMHHKA HAMOTAHA NPOBOIOM
MDJNIO muamerpom 0,12 MM Ha THIOCKOM (EPPUTOBOM CTEPXKHE |
mapku 400HH u pasmepamu 3x20x80 mm. Katymka L1 ans anara-
sona JIB comepxur Tpu cexumd no 110 Butkos, 12 — 15..20
BUTKOB, HAMOTAHHBIX MEXNy ceKUMAMu Karymkn L1. JUis nuana-
sona CB xarymka L1 HamaTbiBaeTCsl B OZWH CJIOA TPOBOXOM
TIBIIIO 70,06 u umeer 100...130 BuTKoB, a KaTywika L2 cogepxur
12 BuTkoB [TDJIIIO muamerpom 0,12 Md Ha HeGOMBLILOM MOXBHX-
HoM kapkace. Karymwka L3 namotaHa Ha (eppuTOBOM KOMbLE
mapku 600HH Kl0x6x5 u copepxut 300 BUTKOB ¢ OTBONOM OT
6 Burka, nposox [19B-1 auamerpom 0,1 mm [11].

21



2.10. PednekcHblil npnemHmk
NPSMOro ycunehus

BTOT IPHEMHHK cobpaH
BCEr0 Ha JBYX TPaH3UCTO-
pax (puc. 2.12), Ho nmeer
HeIuIoxue napamerpsl. Kax
A B NIPEBLIYLLEH KOHCTPYK-
UMK, TPAH3KWCTOPBI 37eCh
HCTOAL3YIOTCS FIO TAaK Ha-
3LIBACMOH  «peIeKCHOM»
cXeme, ONHOBPEMEHHO IUTS
YCWIEHUsl BBICOKOUACTOT-
HBIX CUTHAIOB W I yCU-

©3.05..C7 0,022mk
VT1,VT2 KT8156

YWAI -

Li
1 150| (12

-
G2 6.25

Puc. 2.12. Cxema pedrekcHoro npuemHika

NIPAMOro yeuneHus

K SA

Gt

K BF1
—>

7

Puc. 2.13. nnara
22

npAMoro y

nenusa curHanoB 34Y. B KOINEKTOPHOM UMM BTOPOTO TPAH3UCTOPA
CHTH4/l PaMOYacToTHl BRITENfETCs Ha TpaHcdopmarope L3, L4 u
nioxaercs Ha netektop VD1, Harpyskoit Y34 cayxur manorabaput-
Helit Tenedon BF1 tuma TM-2A.

[uraeTest NPUEMHMK OT OFHOTO 2MeMenTa 316 (1,5 B, MexayHa-
ponHoe obosnaueHue R6, AA) u motpednser Tok 1.2 MA. Tpansy-
CTOpPBl MOXHO npumennTs tTuna KT315 (¢ umpexkcamn b, T, E),
KT3102 co cratuueckuM KoapduiiMeHToM nepesauu ToKa He MeHee
100. MarHuTHas aHTEHHA BHINONHEHA Ha (EPPHUTOBOM CTEPXHE
mapku 400HH muamerpom 8 Mm u wmuoit 55 mm. Karymka L1
conepxuT 220 BuTKoB nposona [19B-1 muamerpom 0,15 Mm, Karyw-
ka L2 — 15 BUTKOB TOTO Xe rpoBona. TpaHchopMaTop HaMOTaH Ha
tbeppuroBoM Konsue mapki 400HH tumopasmepa K7x4x2, L3 co-
JepXUT 65 BUTKOB, a karymka L4 — 170 Butkos nponoma 19B-1
nuamerpom 0,1 MM, PABHOMEPHO DACTIPENEIEHHbIX [0 BCEMY KOMb-
1ry. HacTpoifka ¥ MOHTaX MPHeMHHKA NOAPOOHO omucaHsl B [12],
nievaTHas IaTa NpUBEACHA Ha puc. 2.13.

2.11. [lpueMHUK NPAMOro yCuneHus ¢
nosieBbIMM TPAH3UCTOpaMU

[MpueMHMK paccuuTaH Ha paboTy B KMATIA30HE CPERHUX BOMH,
BbIXOAHAR MOWHOCTE 80 MBT, TOK TOTPEONEHUA B PEXUME TIOKOS
4...5 MA, Tipu MaKcHMambHOI rpomkoctn 20...25 MA. Tlpumenenue
[OAEBOTO TpaH3ucTopa B ycwintene BY mpuemumka (puc. 2.14)
SHAYUTENBHO YIYYILIAET €TO YYBCTBUTENLHOCTD H U3GHPATENLHOCTE.

10 D01

V8,8 22205

vi
KT3616

Puc. 2.14. Cxema

ApAMOro y c P P

Bropoit kackan YBU Butnonned Ha tpansuctope KT316A (V2).
JleTeKTop NMpUeMHHMKA COBpaH [0 CXEME YABOUTENS HaTPSKEHUA.
23



KBIV VKX2
Puc. 2.15. evatnas nnara ap PAMOrO Y c
TPaHINCTOpaMM
v 81 V2

V6 V7 VIO VII CI6 Ci7

Puc. 2,16, Bun Ha COOpanbiii MPHEMHMK

Jng ynAyqiuieHHs HArpy30YHOW XapaKTEPUCTHKH IETEKTOpa TIEPBbIA
_kackan Y34 Tak Xe BBINONHEH Ha ToNeBoM TpaH3uctope (VS).
Kackaner Ha TpaHsucTopax V6, V7 — ycunuTeny HanpspkeHs, a Ha
TpaxsucTopax V10, VIl BBINOIHEH ABYXTAaKTHbIA YCHIUTENb MOLI-
noctv. Tpansucrop V1 moxer Obitb moGoit u3 cepun KI1305.
TMonoitmyr v Tpansucropsr cepuit KI1303, KI1307, HO uyBCTBUTENDb-
HOCTb TIPMEMHMKA B 9TOM Clyyae yMEHbLIMTCA. TpaHsucrop V2 —
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moboit us cepun KT306, KT312, KT316. Tpausucrop VS MoXHQ
Hcnonb3oBath ¢ uuaekcamu K, JI, M. Bmecro 1pansuctopos KT315
ropoinyT KT3102 ¢ xoadpduumentamu niepeaun toka 6omee 100,
Tpausucrop KT203B MoxHO 3aMeHUTh Ha moboi u3 cepuu KT203,
KT326, KT3107. B BbIXOZHOM Kackaie Crelyer NPHUMEHATh mapsl
TpaH3ncTopoB u3 cepuit KT315, KT361, KT502, KT503 ¢ BosmoxHa
Gonee Onuskumu koadduuMentamu nepexay Toka. Juoxel V8, V9
TpuMEHNUMBI mobnle U3 cepuit 104, 1219, [1220. MarHuTHag am-
TEeHHA BBITIONHEHA Ha ¢eppuToBOM crepxHe Mapku 600HH mmamer-
poM 8 MM ¥ Mot 90 mm. Karywxa LI comepxwmT 60 BHTKOB
nipopofa [19B-1 quamerpom 0,2 mm. [levarHast r1ara PUBEIEHA HA
puc. 2.15, BAI Ha coBpaHHBIi pHEMHUK — Ha puc. 2.16. Nloxpo6-
HOCTA HAaCTPOMKM TNPHEMHMKA Onucanbl B [13].

2.12. OAHOKOHTYPHbIA NMPUEMHUK
NPSAMOro yCusieHus

DTOT NPUEMHHMK OTAHYAETCH OT GOBUIMHCTBA cebe MofoGHbIX
TEM, YTO B HEM IIPUMEHEHO HECKONBKO HECTAHJAPTHBIX CXEMHBIX
pewennit (puc. 2.17), KOTOPBIE TO3BOIHIU TOAYYUTb OUEHD BLICO-
KO KauyeCTBO paboThl U 3BYYaHUS.

R10 18«
W

R7 R8

mSY.
a7 g 10 220k

C3== C4 [

ST w @ K

Puc. 2.17. Cxema og YPHOMO APAMOro

H

CHTHAJ C BXOIHOTO KOHTYDA TIPUEMHUKA TTOCTYTIAET HA HCTOKOBBI
TIOBTOPUTENb Ha Tpansuctope VT, a ¢ Hero Ha yewturens PY, Bbimon-
HEeHHbI# Ha Tpausuctope VT2. Barogapst BHICOKOMY BXORHOMY COMpO-

25



TUBICHWIO UCTOKOBOTO TIOBTOPHMTENS, TPAIMLMOHHAY KATyllKa CBASH
HE MCTIONB3YeTCs, a KoXBQHMIMEHT Nepenady 3aMETHO YBETMUUBACTCH.
C Harpy3Kd YCWAWTENS CHMTHai MOCTYMAET Ha JETeKTOp, ¢ BhIXOMA
KOTOpOro MOJAETCS HAa 3aTBOP TONEBOro TpaH3ucropa Vi, sakpeiag
€ro TeM CvIbHee, yeM Gonbliie BXORHOH curan. B uenu APY crout
$wsrp w3 wenouek RS, C4 n R4, C3, korophiit OTMWILTPOBLIBAET
PATMOYACTOTHOE HATIPSKEHUE HECyIUeH M 3aJepXnBacT BbICOKUE 3BY-
KoBbie yacToTsl Bpnue 6 x[u. Yewmrens 34 cobpan 1o obbruHOl
CXeMe ¢ IOByXTaKTHBIM GecrpaHcdopMaTopHaiM BhIxoaoM. ToK TIOKOS
TIpMEMHHKA OKOMo 3 MA, nanpsokedne mutadus ot 1,5 go 5 B.

B KayecTBE TPOMKOFOBOPUTENS HE CTOHT UCIONB30OBATL Mano-
rabapuTHbIE IMHAMUKH, T.K. OHH HMEIOT OYEHb HU3KOE KAuecTBO
3ByyaHus ¥ Cnabyilo oTaady.

Tpansucrop VT moxHo samenuts Ha KIT13036 wm KI13031,
Ipyrde He ToZOMEYT. TpaH3ucTopVI?2 sameHsercs Ha moboit U3
cepuit KT315, KT312 ¢ koodduunentom niepegadu He mexee 100.
B ycunutene 34U npuMeHuMbl io0ble MaIOMOUIHbIE TePMAHUEBHIE
TPAH3UCTOPH! COOTBETCTBYIOUIEH CTPYKTYPBI, XENaTeNbHO ¢ KO-
dunpmentamu nepegaun 50...100. MarHuTHasi aHTeHHA BbIMOJIHEHA
Ha ¢eppuroBoM cTepxHe Mapku 400HH pmamerpom 10 mm u
amueoi 200 mm. Kartymka L1 comepxdr 45 BHUTKOB NpOBONA
MBAIO guamerpom 0,25 MM. MeTomMKa HaCTPOIKY TIpHBEREHA B
[14], a neyaTHag nnata TpMeMHMKA — Ha puc. 2.18.

|5

1t
c9

8=

30

¢

Puc. 2.18. levyarHas NnarTa GAHOKOHTYDHOIO NPHEMHIKA NPSMOTO YCuneHus
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2.13. PagMonNpuMeMHuUK € NOBLILLEHHON
BbIXOAHOW MOWMHOCTbLIO

Yeunuteab BBICOKOH YaCTOTBI 3TOTO TIPUEMHMKa (puc. 2.19)
BbINIONTHEH Ha TpansucTopax V11 u VT2. C Beixoga YBY curuan
mocTymaeT Ha getekrop (VD1, VD2), 3ateM ¢ peryastopa rpoMKo-
ctu R6 — Ha BXom TpexkackagHoro Y34,

X

< T 400ud*
158

C8,C10 5wx 108 L €7,9,C11,C12 20wk 108 )

Puc. 2.19. Cxema c 7 @

B nepsom kackaze Y34 paGotaeT tpansuctop VT3, BKIOYCH-
HBIA TI0 cXeMe ¢ obwuM smuTTepoM. CMeleH e Ha Hero nofaeTes
¢ pesuctopa R7, a peaucrop R8 cyut Harpyskoit. Yepes KoHmeH-
carop C10 curnan 34 nocrynaer Ha 6asy tpaHsuctopa VT4, a ¢
HATPY3KH 3TOTO KACKad — HA ABYXTAKTHLIA YCHIHTENbh MOL(HOC-
TH, BBITTONHEHHBIH Ha TpaHsucTopax VT5..VT8, narpyxennsiit Ha
nuHamuk BAlL. Ditementnt R14, R15, C12 o6pasyor uens OOC no
MOCTOSAHHOMY TOKY, CTA0MJIN3UPYIOLLYIO PEXUM PabOThl yCUNTENS
MOLHOCTH. TpansucTopsl VI1, VT2 MOXHO NPUMEHUTH JIO6BIE U3
cepun [1401...11403, I1416 ¢ MaKCUManbHbIM KO3 dHLIMEHTOM yeH-
AeHns. OcTanbHble TPAH3UCTOPBI — TIPAKTHHMECKH JIIOGHE Mano-
MOLUHBIE HU3KOYACTOTHBIE. MardMTHYX aHTEHHY MOXHO BBINTOI-
HUTb Ha deppuToBoM cTepxkHe mapkn 400HH auamerpoM 8 MM U
mmuok 55 mM. Karyuwika L1 comepxur 220...250 BUTKOR TpoBofa
M3B-1 auametpom 0,15 mm, xarymrka L2 — 10...15 BUTKOB TorO
xe nipoBona. Conpotusnenue ronosku BAL okomo 8 Om. [Toxpo6-
HOCTH MOHTAXa W HACTPOHKM TPHEMHHUKA OMUCaHbi B [15].
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2.14. CBEPX3KOHOMU4HBIA NPUEMHUK

OnucaHHble B TIONYAAPHOI PanHONIOBGUTENILCKOM THTepaType
3KOHOMUYHBIE TIPUEMHUKH, paﬁmaxoume Ha I’pOMKOl‘OBOPMTC}IH,
HMEIOT MOILHOCTD, nm‘peﬁmemyxo B peXHUME MOAYaHUR, OT HeE-
CKOJNIbKUX IO NECATKOB MUIUIUBATT. MaxkcumansHad BbixOAHAS MOUI-
HOCTb> SKOHOMHMUHBIX TIPUEMHUKOB OOBLIMHO He HHXE 50 MBr.
OJIHaKO CYIECTBYET BO3MOXHOCTb KOHCTPYWPOBAaHUA TIPUEMHU -
KOB, MOTPeOIAIOILHX MOLUHOCTD MOPSAKA 100 mxBr. Takue npuem-
HUKM MOTYT O3BYYHBATb HEDONbIIME KOMHATBI (menee 20 M?) Tipu
HeGONBIIOM YPOBHE IyMOB. HecMOTpA Ha TO, 4TO KOHCTPYUPOBa-
HHEC CBCPXBKOHOMH‘{HHX TNPHEMHHUKOB HE MOAYYWIO IUPOKOro
PasBUTHS, MOXHO HaiT! TIPUMEPbI TAKUX TIPUEMHUKOB. D10, TIPEX-
¢ BCETo, X‘pOMKOl‘OBOpﬁu{He TIPUEMHHKH, TNIUTALMECH OT IHEp-
UM TONST BAM3KOPACTIONOXEHHON PAIHOCTAHUMH.

Kakag xe MOUWHOCTb Heoﬁxonuma pioj ¢ npocnyu.msaﬂm panuo-
nepenay B HeGONBLIOH KoMHATe? DKCTIEPUMEHTAILHO 6bIIO YCTa-
HOBJIEHO, UTO B 3aBUCHMOCTH OT YCJIOBI/H?[ ﬂpOCJIyU.IPlBaHMﬂ, B KOM-
HaTe TUIOWIAKLIO OKOMO 16 M2, paHoNepenan MOXHO CIYLIATh TipU
MUHUMATBHOH MOLIHOCTH, TIONBOKMMON K TPOMKOTOBOPHTENIO, Ti0-
paaxa 10...1000 MxBt. B rpomkoroBopuresne ObUIM YCTAHOWIEHDI JIBE
ronopkn Tuma 1T-40. YpoBeHb CHTHana OLEHMBANCA BUSYANILHO C
[IOMOLIIBIO OCLIAITIOrpada, OXKIIOUEHHOTO TIapaleibHO TPOMKOT0-
BOPUTENIO. MOIHOCTb, HEOBXONMMASt JUTS NPOCHYLIMBANAL, 3UBHCHT
B OCHOBHOM OT HAIMYMS LIYMOB M TOTOKOB BO3AYXd, & TAKOKE OT
PACCTORHUS MEXLY CyUIATENEM W TPOMKOrOBOPUTEIEM. EcrecTBeH-
HO, 9TH OLEHKH CYObeKTMBHBI, 10 JAJOT [PEACTABICHUC O TOM, €
KaKMMU MOL{HOCTAMU MBI MMeeM JIENO NPU HETPOMKOM TIPOC/yLIId-
BAaHUM TIepefay B HeBOMbLIOH KOMHATE.

[Ipn paspaGoTKe OMMUCHIBAEMOTO TIPUEMHHKA 6ulTa nocTaBneHa
nejap — CHAenaTh TIPUEMHHUK TIpAMOTO YCUIEHUA Cc MHHHMHJ'II:HOI‘;[
[OTPeBREMOl MOIHOCTbIO. Bhill paspaboTaH PUEMHIK 6es YBY,
HO ¢ PaMOYHOIi AHTEHHOW TJIOWANbIO OKOJIO { 2. KauecTBo Tipu-
eMa B 3TOM Cilyyae yJIy4lIHIoCh. Cxema 3TOTO TIpPUEMHHKA TIpea-
crasneHa Ha puc. 2.20. Tok nokost NMpUeMHUKa — 20 MKA, npu
cpemHei TPOMKOCTH NoTpe6AeMblit TOK HAXOAWTCA B IIPeRetax
35..60 mKA. ITpn cpenseM motpebasiemonm Toke 50 MKA [TMKOBas
MOLLHOCTh Ha TPOMKOTOBOPUTE/E HOCTUTACT 100...120 mxBt. Ha-
npsokenue muTaHus — 2,5..3 B. Tlpn MCTILITAHUAX TIPUEMHHUK
obecneYnBa NPUEM TPEX CTaHUMHA J1B-nuana3ona, 6nmxaitwasn U3
KOTOPbIX HAXOJWNAach Ha PACCTOAHUKM 120 xm.

ar

[onocoBoit GpunsTp, 06pa3oBaHHbI MemenTamu WAL, C1, C2
L1, C3, oBecrneynBaeT MPUEMHUKY XOPOINYIO H3OUPATENLHOCTD v;
JIOCTATOYHYIO TIONOCY MPONTYCKaHHA. Ha BXoe TPaH3UCTOPHOTO fe-
TekTopa ypoBeHb BY curnana nocruraer 10...15 MB. AM netexrop
Ha TpaHsucTope VT1 mo cxeme, npeutoxenroi B. Tlomskosbim
JOCTATOYHO XOPOIUO paGOTaeT MPH TOKAX B HECKOMLKO MnKpoaMnept
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Puc. 2.20. Cxema CBEPXIKOHOMUIHOIO NPUEMHIKE

[Tpeasapurenphoe ycunenue curHana 3Y rpoucxoaut B Kackaje
Ha Tpanaucropax VT2, VI3, VT4, VTS. Ucnonssyemas cxema co
BCTPEYHON AMHAMUYECKOH! HATPY3KON TIO3BOMNAET PErYAUPOBATH MO-
Tpebsemblit TOK BCero oxHUM pesuctopoM R7. Koupencaropsi C9
u Cll MpERHA3HAYEHbI JUIS TIOXbEMA BEPXHUX YaCTOT 34 curnana.
Bunixonnoit Kackanx Ha tpansucropax VT6...VT9 paGoraeT B pexume
knacca AB. I1pu- npaBuIbHOM YCTAHOBKE TOKA TIOKOS TPAH3UCTOPOB
VT8, VT9 Takoit Kackay obecrieunBaeT JOCTATOYHO XOpoLIee Kaye-
CTBO 3ByYaHUsA. KodpdHuMeHT yeuneHnst Kackasia 1o HalpsSkKeHUIo
— 4...6. Tpancopmarop T1 HEOGXOMMM JUIS COMACOBAHUS BBIXOA-
Horo Kackaza Y34 u ronook rpomkorosopureneil BAl, BA2. Co-
MpoTUBNeHHE Harpy3ku Y3Y CBEPXIKOHOMUYHOTO TIPUEMHHMKA MO-
Xer GbITh B TIpeAenax OT. COTEH OM [0 AECATKOB KHIIOOM.
MakcuMatbHas BhIXxogHasg MowmHocts Y3U — okono 120 MxBr.

Tpansucropst VT2...VTS, VT8, VI9 nomnobpansl ¢ koadhduuueH-
TOM Tepenaun 1o Toky 120...200. PamouHas aHTeHHA UMeeT 1S BUT-
XOB Iomansio okono 1 M2 Tlposox — T9B nmamerpom 0,35 MM
Karymka L1 HamoTaHa Ha CTAHEAPTHOM (EPPHTOBOM CTEPIE
JuHoi 160 MM, cogepxkut 200 BUTKOB ¢ 0TBOAOM OT 60-TO BUTKA.
B xauectse TpaHcdopmaropa Tl HCMONB30BAaH TiepeMOTAHHBIN
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tpaHcdopmarop TB3-1-9 (BbixopHoit TpaHcdopmarop 3ByKa OT
NaMMOBbIX TeIeBU30poB). B nepBuuHoit obmotke 2200 + 600 But-
KOB, Bo BropuuHoii 130 BuTkoB riposona J19B nnamerpom 0,4 M.
Tonosku rpomkoroBoputenst 1T1-40P ycraHoBieHsl B HeOOMBLUIONH
AwykK Ge3d sapuei crenkn. Anddy3opbl OTKPBITHL.

Hanauky nipueMHMKA UenecooBpasHO HAYaTh C HACTPOMKM KOH-
TypoB WAL, Cl u LI, C3 Ha 4acToTy pajMOCTAHIUH. DTO MOXHO
CAENATh ¢ MOMOILBIO ocuumIorpada win MuUTHBOAbTMeTPa. Hanps-
JkeHUe CUrHana Ha oTBoje Karywku L1 momxHo Guits 5..20 MB.
[pd GONBIIMX 3HAYEHHUSAX BOZMOKHBI MCKAKEHUS B JETEKTOPE.
[MoxctpoeuHbiMU pesuctopamu R1, R7 ycraHaBRMBAIOT ONTUMAlb-
HBIE TOKM TOTPeONEeHNS HETEKTOPa H MPEABAPUTEIBHOTO KaCKaxa
V34, Nocne HACTPOHKKM MX MOXHO 3aMEHUTh INIOCTOSHHBIMU PE3M-
cTopamu. Hananka BBIXOJHOTO KACKAKAa CBOJMTCH K YCTAHOBKE
TOKA TOKOS TpaH3ucropoB VT8, VI9 roncTpoeuHbIM pe3dcTopoM
R10. [ NMOCTHXKEHHS HAUMEHDIIMX 3HAYEHHMI FOTpedITEMOTO
TOKA TOK TOKOA yCTaHABIMBAIOT paBHbIM 5...10 MKA. [pu H3MeHe-
HHMH HATIPSKEHUS TIMTAHUA TOK MOKOS NPHAETCS TIONCTPAauBarh, HO
OYEHL PENKO, BO3MOXHO pa3 B HECKONbKO MecaneB. Ecmu xe
MIOACTPOHKA HEKeNnaTenbHa, MOXHO PEKOMEHIOBAThL YCTAHOBKY TOKa
rioxos B nipeaenax 100...150 MKA.

9Kcnepumehm C OITUCBHIBAEMbBIM [TPUEMHUKOM IIOKa3dii, 4Te B
Ka4ecTBe MCTOYHYMKA TIMTAHUS MOXHO MCTIONE30BATh aTapeio U3 CTa-
PBIX, OTPaGOTAHHBIX TATHBAHHYECKMX IJIEMEHTOB. Bbula cocraBieHa
Gatapes U3 YETHIPEX CTAPBIX aMeMeHToB THTia 316 (R6, AA) ¢ obumM
HaripsokeHdem 3 B. Or Takoro MCTOMHMKA IIPHEMHHK paboTal OKolo
IBYX MECAIEB 6e3 BHIKIIOUEHUS TUTAHUS: TIPUMEPHO 1O § YacoB B
JieHb TIPU CPeJHEH ‘TPOMKOCTH, a OCTWIbHOE BpEMS — B PEXHME
momaHust, OT 3apsXeHHOTo Jio 3 B nonucTopa emkoctsio 1 © mpueM-
HUK paGoTtarn Gonmee 6 yacos. [To pacyeram, OT ABYX CBEXUX IEMEHTOB
Turia 316 npueMHuK gomkeH paborath okono 10000 uacos, T.e. aie-
MEHTBI MUTAHYS MOXHO MEHSTb Pa3 B HECKONMbKO JieT. TlomHoe ormca-
HHe NpUeMHUKa Bbl MOXeTe HaitTh B [16].

2.15. CpeAHeBOSIHOBLIAN NPUEeMHUK

BerxomHask MomHocTh mpHeMbuka 200 MBT, 4yBCTBUTETBHOCTH
10 MB/m. Yeunurens PY (puc. 2.21) ipueMHMKa CODpaH HA TPaH3NC-
Topax VT1, VT2. JleteKTop BLINOJHEH 10 CXeMe YIBOSHHST HampsDKe-
HIA HA KPEMHMEBHIX AMORAX, TIOITOMY HA HHMX TOJACTCS HANPSXEHHE
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CMCIeHHa ¢ pesictopa RS Yewmmens 34U asyxkackansbiii, TIEPBBII
KacKax BHITIOTHCH Ha TpaHsuctope VI3, Bropoi — Ha TpaH3ucTopax
VTS, VTé. Tpauaucrop VT4 u pesuctopsl RS, R9 B qaHHOil cXeme —
3T0 JIEMEHTHI cm6vmusa1‘0pa TOKa TIOKOST BBIXOAHOTO Kackajna. l']pu
YKA3aHHBIX HOMMHaNax pe3rucTopoB R8 u RO ow pasen 2...4 MA.

VD1, VD2 KAS03A
C5, C6 0,047mx

Puc. 2.21, Cxema CPBRHEBOMHOBOCO NpHEMHIKE

MarHuTHad aHTeHHa BhINONHEHA Ha (ePPUTOBOM CTEpXHE
400HH, mmamerp crepxus 8 Mm, mmuua 70 MM, KaTymika Li
HamoTana npososom JIBIIO 8x0,07 u comepkur 75 BUTKOB, Ka-
TyliKa L2 umMeeT 4 Butka niposona [19B nuamerpom 0,12 mM. Tlpu
HalaxXuBaHUK NIPHEMHKKA NopbopoM pesuctopa R2* yetanasmisa-
10T Ha pesucrope R5 Hanpsxenue 1..1,3 B, nonfopom pesucropa
R7* — nonowuHy HanpsoKeHUS MMTAHMA HA SMUTTEPAX BOIXOTHEIX
TPaH3UCTOPOB, A TIOAGOPOM pe3ucTopa R9* — TOK NOKOS BbIXOH-
HBIX TPaH3UCTOPOB. Ormcanue NPUEMHIKa IpUBoAUTCA B [17].

2.16. NMpocToit npuemunk 2-V-2
Ha NsaTK TpaHaucTopax

DTOT TPAHIUCTOPHLIM TIPUEMHUK (puc. 2.22) paccudtaH Ha
WHIUBUAYANbHOE TIDOCTYINUBAHUE YEPE3 TONOBHONU TenedoH 1po-
TpPaMM MECTHBIX JMTUHHOBOJIHOBHIX PAaAUOCTAH NI, quCTBMTeHb—
HOCTb mipuembyka 10 MB/M, Bbixonuas Moutnocts S MmBr, Tok
TIOTPe6IeHUS OKONIO 5 MA.
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Ha tpanzucropax VT1, VI2 cobpaH artepHOJUUYECKH YCUIN-
TeAb BBHICOKOH yacToThi, ¢ Harpyskd YBY curnan rioctymaer Ha
TpaH3ucTop VT3 (CTPYKTYpHL N-p-n), KOTOPLIit.OTHOBPEMEHHO SB-
ngeTcs JETEKTOPOM U TipenBaputensHbim Y3Y. JambHeiimee yeu-
JieHWe CHTHaIa npousBonsT Tpausuctophl VT4, VTS, BeixogHoi
Kackagl HATPYxeH Ha ronoBHOM tenedon tuna TM-2A. B nipuem-
HMKE MCIIONb30BaHbl Tpansucropel: I1401..11416 (VTi, VT2);
MI137..MI138 (VT3); MI139.. MT142 (VT4, VT5).

Karymxy L1 u L2 HamoTaHst Ha GyMaXKHBIX KapKacax M HaueThl
Ha deppurosbiil crepxeds 600HH muametpoM 8 U wuiHoit 60 MM.

2..4mA

05.06MA 025 05mA

C1°6...300

Vi1 VT2 Ma16
V13 Mn37
VT4, VT5 MM39

1

Puc. 2.22. Cxema npocToro npueminka 2-V-2 ua naru TpaHancropax

Puc. 2.23. [levartHete nnavst POCTOro 2-V-2 na navit Tp
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Karywika L1 comepxur 240...250 BuTKOB nposoga [19B gnamerpom
0,1...0,12 mm, xatyiixa L2 — 5...20 sutKoB TipoBoga [19B JAHAMETPOM
0,18 Mm. Jpoccens L3 HamaTbizaeTest Ha (DEPPUTOBOM KOJILLIE TUAMET-
pom 7 MM 1 comepxxut 160 BATKOB niposona [19B JaverpoM 0,12 mm.
[ledaTHble TUIATH IPHEMHMKA [IPUBORATCA Ha puc. 2.23, PEKOMeHaa-
UMM TI0O MOHTaXY M HACTPOIKe TIPHEMHMKa IpUBOSTCA B |18].

2.17. CpeAHeBOSHOBLIA NPUEMHUK NPSMOro
YCMAEHMSE HA NATU TPaH3MCTOpax

[lpuemunx paGoraer B muanasoHe CB, nmeer 4yBCTBHTEN b
HOCTb 5 MB/M. BhixogHas mowHocTs 95 MBT, TOK TIOTpEGnEHNA B
DeXUMe MOTYaHHS 15 MA.

Boinenennniit xourypom L1, C1 (puc. 2.24) cursan TIOCTYNaeT
YePe3 KATYLUKY CBS3M Ha yCHnuTeas PY, BLIMONHEHHsIT HA Tpansu-
cropax VT1, VT2 o cXeMe ¢ IMHAMUYECKO# HATPY3KOli. Herextop
TIPHEMHUKA BBITIONHEH Ha muomax VDI, VD2 mo cxeMe vasoenus
HanpsokeHUs. C pesvcTopa Harpy3KM IeTeKTOPa, CNYKALLETO TaKxke
DETYIIATOPOM TPOMKOCTH, CUTHA TIOCTYITAET HA TIepBbiii Kackay Y34
(VT3). BoixonHot KacKan BBITIONHEH HA TpaHsuctopax VT4 n VTS,
braronapst opurHHaTbHOMY CXEMHOMY PELICHMIO BLIXOLHOTO KACKa-
la YAANOCh WCIIONb30BATh TPAHSUCTODBI OJMHAKOBOI CTPYKTYDHI,
HeKmounth uenn OOC U COKPATUTh YHCTO PARMO3NEMEHTOB.

MarnMrHas 4HTCHHA BBINO/HEHA HA THIOCKOM heppuToBOM CTEpXHE
400HH TomuuHoit 4 MM, wHpuna cTepxHs 12 MM, wymba 80..90 My,
Karyluky HaMoTasbl Ha KapKacax M3 [LIOTHOM SyMaru HpoBOIOM
JIDIIO 8x0,07. Karymka L1 comepxur 75 Butkos, L2 — 2 BuTKa.

Poc. 2.24. CxomMa CPSOHEBONHOROMO NPHEMIMKA NPAMOID YOUNEHIAA Ha AT TPAH3UCTOpax
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[MeyaTHass TIIaTa TIPUEMHHMKA TIDUBOIMTCA Ha puc. 2.25 u 2.26.
MertonMKa HanaX1BaHusg npusoautes B [19].
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Prc. 2.26. MavatHan nnara cpeps 0 NPAMOrO
Ha naTH GO CTOPOHK
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2.18. Papgnonpuemunk «lOHOCTH-105»

yBCTBUTENBHOCTh TIPHEMHHKA C BXORA NEPBOTO KACKAMA YCH-
nmrens PY (puc. 2.27) cocrasaser 10 MkB, T.e. BionHe cpaBHNUMa
€ YYBCTBUTENBHOCTBIO CYTIEPTETEPONNHA. [TPH YBE/IMUEHUH YPOBHA
BXOTHOTO PAafMOYaCTOTHOro CurHama no 2 MB (B 200 pas) rpom-
KOCTb 3BYKa M3MEHSETCA HE3HAUUTEJIbHO — TAKOBO nefcTsre ne-
TIOJIb30BAHHOIO B MPUEMHUKE yCTDOﬁCTBa CXaTua JUHAMUYECKOTO
Jwmarasona curHana. PaGoTocnocoGHOCTb TIPHEMHYKA COXPAHAETCS
TIpY CHHXEHMH HanpskeHUA nuraxus mo 1,5 B. Ilpu otcyrersun
CHUTHANIA TIOTPEOASEMBI TOK HE TIPEBBILLAET 8 MA.

C4 50mx 68 ,L{O\ C1t 200mx6,3B

VDI..VD3 f96 20mc 168 L 20me 168

Puc. 2.27. Cxema paamonpuemmnka «KOHocTb-105»

Yewnutens PY npHeMHHKA TpexKacKafiHblil, ¢ HEIOCPeACTBEH-
HO CBASBIO MEXNIY KacKalaMH M mIyBOKUMH OTPULATENbHbIMU
obparupivu cBsasmit. [log6opom pesuctopa R3 MOXHO B LIHPOKUX
TIpE/ieNax UIMEHSTh TIYOUHY 0BpaTHOM CBA3M, CENOBATEILHO, BXOI-
HOE COMPOTUBACHUE YCHIUTENS U KO3)PUUHEHT YCUACHUA TIO Ha-
Tipsxenuio. K npumepy, ecnu B3aTh pesuctop R3 conpornmienves
30..50 Om, TO BXOZHOS CONPOTHBACHUE YCHIUTENN RO3pacTeT 10
COTEH KMJIOOM, a2 KOS(DQHUUMEHT YCHACHUA 3aMETHO YMEHBUIMTCA.
[MoTepro YCHACHUS MOXHO CKOMIEHCHPOBATH, TIOXKIIOUAB KONeGa-
TENIbHBI KOHTYP K BXOXY YCHIMTEIR YEPe3 PE3UCTOP COTPOTHBIE-
Hiem 1.2 KOM, T.e. u3GaBUTLCS OT KATYWIKM CBasd. [IpaBma, B
9TOM CITy4ae TIpU UCTIONBL30BAHUM TPAH3NUCTOPOB cepun KT315 yeu-
TIUTENIB MOXET CaMOBO3OYIUTLCA Ha 4acToTax okono | MTu, Ho ripu
3aMeHe MX TpaHsHCTopamu cepuit KT316, KT306, KT325 camoBos-
Gyxaenne 00bIMHO TIPOTIAZACT.
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[nyboxas orpunaTelsHag ofpaTHad CBA3h CTaOMAW3UpYyeT ma-
pPaMETPhl YCWIMTENS NPU MCIIOAB3OBAHHU TPAH3UCTOPOB ¢ 3HAYH-
TENBHBIM Pa3BpocoM KoIdDHUHMEHTOB Nepefiadn TOKa.

K Boixony ycunurens PU momkiioueH GETEKTOPHBUE KacKaf.
Ero oTiMuuTenpHas OCOBEHHOCTb — TIPUMEHEHWE HOTIONHUTENb-
Horo guoga VDI1. B urore monyyaeTcst yCTpOUCTBO CXKATUSA AHHA-
MUYECKOTO AMANa30HA CHTHAIA MEPEA ero ACTEKTHPOBAHMEM, KO-
TOpOe B NAHHOM TIPHEMHMKE 3aMEHSET CUCTEMY aBTOMATUYECKON
peTynupoBKU yeummenust (APY). 3mech MOXHO UCIONBL30BATh TONb-
KO TepMaHUEBble THOMNbI. -

VYewnutelb 3BYKOBOW YaCTOTHI, TOJKMIOUEHHBIH K HETEKTOPY,
TAaKXKe UMeeT psn ocobeHHocTei. [Tpekae BCero, aTo TanbBaHUYec-
Kasg CBA3hL MEXIY KACKAZaMH, MO3BOMSIOLIAS COKPATUTH YHCHTO
YIEPEXOMHBIX OKCHIHBIX KOHAEHCATOPOB. Biaronaps B3aHMHON KOM-
leHCAUMH TeMIIepPaTypHO! 3aBUCHMOCTH HAIIDSKEHUS CMELUEHUS
p-n epexonoB TpaHsucTopoB VT4 u VT6, nobnuaercs obuias
TemriepaTypHast cTabunbHocTh ycumurens 34.

[nyboxue OTpHMLATENBHbIE OGpPATHHIE CBA3H, KOTOPLIMH OXBa-
YeHbI TIepBbIe IBA KACKAJIA NPEABAPUTENBHOTO yCHITHTENS U TIOCHE-
JIVIOUME KACKABI YCUITUTENST MOLIHOCTU, CTAOHIU3UPYIOT XapaKTe-
prcTUKn ycunutens 3Y npH HMCIIONB3OBAHHH TPaH3UCTOPOB CO
3HAYMTETHHBIM Pa3bpocoM MapameTpos.

C 1enBI0 YMEHBIUEHHS MCKDKEHUI THMA «CTYNeHbKas Ko3g-
DULYEHT YCHIEHNA TO HATPSKEHWIO YCHANTENS MOLIHOCTH (BbI-
Gopom cooTBeTCTBYIOWEH TyoHHB OOC) yCTAaHOBREH HEGONBIIMM
(okono 35). Tox moxost (mpuMepHO 1 MA) 3amaH MPAMBIM HATIPSDKE-
HUEM TIOCHEMOBATEABHO BKIKOUEHHBIX fuonoB VD4 u VDS, Onun
W3 INOJOB JOMKEH ObITh KpeMHHEBBIN, Npyroit repMaHnenbii. Tor-
13 HanpsOKeHUE CMeleHUs He mpesbicuT 1 B, a TemneparTypHbiit
KO3QOUUMEHT HanpsXeHUS GYNET NPUMEPHO PaBeH CyMMapHOMY
TeMITepaTypHoMY KO3(hPUUNEHTY HANIDSOKEHUS 3MUTTEPHBIX TIEpe-
XONOB KPEMHUEBBIX TpanaucTopoB VI8 u VT9. Jist yayduieHus
aKYCTHYECKMX CBONCTB NPHEMHUKA MCIIONB3YeTCS HMHAMMYECKAS
ronoBka 0,25TJ1-19, B pesynbTare 4€ro BO3POC/AA TPOMKOCTE 3BYKa
TIPH TOM K€ ITOABOEMMOM K 3BYKOBOI KaTyiuke curHane. brarona-
P BBICOKO# MYBCTBHTENLHOCTH [IPHEMHHMKA YIATOCH 0BOHTHCE 6e3
BHEIHEH aHTEHHBl Y YNPOCTHTh KOHCTPYKLMIO TIDHEMHHKA.

[paBunbHO COBPaHHBIN NPUEMHUK B HATAXKMBAHUM HE HYXHa-
ercst. OXHAKO B HEKOTOPBIX Clyuasix HabGmioNaeTcs BIUAHHE BLIXOA-
HOTo Kackama ycunurens PY wa BxomHylo uenb — Beib TIPH
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QIPCAENCHHOM BK/IIOYEHHM KATYLUKH CBSI3M MATHHTHOH AHTEHHBI
BO3HUKACT TIONOXMTENbHAS 0bpaTHas CBA3b, TIOABIAIOTCH CBUCTA-
fMe 3BYKM. M3GaBUTBCA OT HMX MOXHO M3MEHEHHEM TOpSiKa
TIONKJIIOUEHHS BHIBOKOB KATYLIKN CBA3H, YMEHBLICHHEM UMCa ee
BUTKOB JO JBYX, TPUKPBITHEM YYaCTKAZ MOHTAXHOHA TUIaTHl CO
CTOPOHBI TIEYATHBIX TIPOBOXHUKOB (Haj BHIXOAHBIM KACKanoM ycu-
matenas PY u petekropoM) TAacTMHON (OABIMPOBAHHOTO CTEKIIO-
TEKCTONUTA, (POABTY KOTOPOTO COSAUHAIOT ¢ OBIIUM TIPOBOROM
MpHeMHUKa. MarHuTHas aHTeHHa BHIIIOIHEHA Ha THIOCKOM deppu-
ToBOM cTepxHe 400HH tomuuHoit 4 MM, IIUpHHA CTepXHSA 12 MM,
mwmHa 70 M. Karyluku HaMoTaHbl Ha Kapkacax H3 TUIOTHOM
6ymaru nposonom JISIHO 8x0,07. Karyiuka L1 comepxur 75
BUTKOB, L2 — 4 Burtka. [evaTHas ruiata TIpueMHUKA [IPHBORHTCS
Ha puc. 2.28. 'abapuTHbIe pasMmepsl MIAThl pUeMHUKA 90x 115 MM
(6e3 yyeTa BBIPE3OB), NOJAHOE omMcaHue NpusexeHo B [20].

et R

Puc, 2,28. MevatHas nnara panuonpguemMamKa «tOHoCTs. 105»
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2.19. PaguonpueMHuK w3 nneiepa

JlioGoi nepeHOCHON MarHUTO(OH WIH TUIEHiep MOXHO TipeBpa-
TUTbL B PaIUOTIPUEMHOE YCTPOMCTBO. il 3TOTO JOCTATOYHO BMECTO
OOBIYHON KOMITAKT-KACCETH BCTABUTh B MarHUTO(OH TNpeIiaragMyio
pammoxaccety. Pagiokaccera, a TouHee MPUEMHHK, COOpaHa B KOPITY-
ce OT OOBMHON KOMIIAKT-KacceThl. JUIS 3TOTO COREPXKMMOE KOMIaKT-
KacceTsl YOUpaeTCH U B Hee BCTAawifgeTcs YCTpoiCTBO, cobpaHHoE No
TIPUHLMIIMATBEHONR CXeMe, TipUBEIeHHOH Ha puc. 2.29. PaauorpueM-
HOE YCTPOWMCTBO COCTOMT M3 BXOAHOIO KOHTYPA, TPEX KacKaioB YCH-
Jiennst BLIcoKol wacToTsl (YBY) Ha tpansuctopax VT1..VT3, merex-
TOpa Ha TpaHsuctope VT4, ycwmurens 3Bykosoil uacTorsl (Y34) Ha
1pansucropax VT5..VT7 u uHpykTopa-nsnydarens L3.

Pue. 2.29, Cxema npvemuuka B XOMNAKT-KacceTe

BXOIHOM KOHTYP YCTPOWCTBA COCTOMT M3 KoHmeHcaropa Cl u
Karymxku L1, pacrionokeHHoH Ha GHeppuTOBOM CTEPXHE MArHuT-
Hoit antenust (WAI). TMonbopom emkoctd Cl BXOZHON KOHTYP
HACTPANBAIOT HA 4YaCTOTY BHIOPAHHOM PaTUOCTAHUUM B ITUHHO-
BOJIHOBOM JHanasode. [1puHATHIA CUTHAN yepe3 Karywrky cBsisu L2
nocryrnaet Ha Bxol YBY M ycunuBaeTcs TpeMsi €ro Kackajamu Ha
Tpansucropax VT1..VT3. C Harpyskd mnociesHero xackama (pesu-
cropa R7) curHan nogaetcs Ha JETeKTop, COOpaHHBIA Ha TpaH3M-
crope VT4. Harpysko#t merexkropa sipasiercsa pesucrop R8, samyH-
TUPOBAHHBIA TIO BHICOKOK YacroTe KoumeHcaropom C6.
JLoCTOMHCTBOM IPUMEHEHHOTO aMIUTUTYAHOTO JIETEKTOpA ABAAETCS
BBICOKAS YYBCTBUTEIBHOCTh U JIMHENHOCTD 32 CYET GOJBIIOIA Benu-
qiHbl comporuBaeHust R8. Tpansucrop VT4 paGortaer.ipd Manom
KOJUIEKTOPHOM TOKE, H HETEKTHPOBAHHE IMPOMUCXONUT HAa HUXHEM
crube ero xapaxktepucTuxku. IlomydeHHBIA Ha BBIXOJE HETeKTOpa
HUM3KOYACTOTHBIN CUTH&T YCWJIHMBAGTCS TPEXKACKAXHBIM YCHITHTE-
JeM Ha Tpansuctopax VI5..VT7. CBsi3zb B ycunurene raibBaHUyeC-
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¥as, TIOSTOMY TIDH HANAXMBAHUM HeoGXONUMO TIOXOGpaTh TOABKO
pesuctop RY, n00uBasCh MaKCHMajbHO# TPOMKOCTH TIPU MHHH-
MATbHBIX UCKAKEHUSIX W OTCYICTBUM CamoBo3OyxzeHust. Harpys-
Kol BBIXOHHOrO Kackaga Y3U smiasercs VHAYKTOp-uanydarens L3,
© TIOMOII(BIO KOTOPOTO OCYIECTBASETCS MNepenadya curiama 34 Ha
YHMBEPCATBHYIO TONOBKY MAarHUTohoHA.

.- Jlnst mUTAHUS PafMOTIPUEMHOTO YCTPOMCTBA UCTIONb3YETC OUH
manorabaputhblit akkymynsrop G1 nanpsxenuem 1,5 B, xotopuiit
aBTOMAaTMYECKH BKIIIOYAeTCH uepes Bhlmouarens SB1 npu ycra-
HOBKE PagHOKAcCeThl B MarHUTO(OH.

Wunyxrop-usnyyatens L3 nipencrasnser cobol OOBMHYIO Ka-
TYHIKY MHEYKTUBHOCTH, HAMOTAHHYIO Ha {IOJIMCTHPONIBHOM KapKace
JMaMeTpoM 2,5 MM, BbICOTA KAaTYIUKu — 8 MM. MHIyKTOp conepxut
600 ButkoB nposona I19B auamerpom 0,06 MM. TOTOBBIA HHAYKTOP
PacroNaraoT TOPU3CHTATBHO (0Ch MHAYKTOPA PACTIONATAIOT Napat-
JENbHO AMHHHOMK CTOPOHE KACCETh) B KOPITYCE KACCETBI H TIPUKIIE-
MBAIOT K OCHOBAHMIO KACCEThl TaK, YTOOBI OH CONpHKACANCH C
3a30pOM YHHBEPCANLHON TOJOBKM MarHuTodoHa. B mecte corpu-
KOCHOBEHHST TOMOBKM MarHuToQoHa ¢ MUHAYKTOPOM BO3MOXHO 3a-
MbIKaHHE BUTKOB TIPOBOAA. YTOGH! 3TOTO HE TIPOU3OLUNO, HA UHAYK-
TOpP MPUKJIEUBAIOT KYCOK M30/CHTbl WU TIOAMCTUPOIBHOM INTEHKH.

®epputoBblit cTepkeHb (400HH) MarHUTHOM aHTEHHBl UMeeT

.pasmeps! 3x12x80 mM. Karywka L1 vamoTaHa iposoxom T1DJILIO

muameTpoM 0,1 MM NATBIO CEKUMAMU MO 35 BATKOB B KAXIOI.
Karymika cpsisu L2 cogepxur 15...20 BUTKOB TaKoTO Xe TPOBOAA.

B npueMHOM YCTPOHCTBE C LETBIO YMEHDIUEHUS TEMIIEPaTyPHO#
HECTAOWILHOCTY pabOThl MPUEMHUKA UCITONB3OBAHBI KPEMHUEBbIE
TpaH3ucTopl. He M3MeHSIt HOMUHANbL Pe3UCTOPOB, YKA3AHHBIX HA
CXeMe, UX MOXHO 3aMeHuTsh TpaHsucropamu tia KT301, KT312.

JInst BKIMOYEHUS PAIMOKACCEThI €€ BCTABJIAIOT B KACCETONEPXKATENb
W HaXUMAIOT KHOTIKY «Bocrpoussenerues. HexocTrarkoM onucaHHoOro
BAPHaHTa ABIAETCA TO, YTO IIPU 3TOM OyneT paboTaTh NEHTOMPOTIK-
HBI MEXaHU3M, JUTS €10 OTKHOUCHUA HEOBXOIMMO YCTAHOBUTH OTION-
HHUTENBbHbIA BBIKITIOYATe s BUIATENST MarHKTO(OHA.

UCTions3yst TIPMHLMIT TIepefiaud CHTHaOB HUSKOH HacTOTHl ¢
TIOMOILBIO HHJIYKTOpa-U3NydaTensl Ha YHUBEPCANbHYIO TOJIOBKY Mar-
HHTOGOHA, MOXHO TIOCTPOUTHL BONiee COBEPILEHHBIH PAAMOTIPUEMHHK
Ha Jpyrue nuamasoHsl. Kpome Toro, eciu B pamvoKACCETe BBIBECTH
JOIOAHUTENbHBIE KOHTAKTBI JUI TOAKMIOYECHUS K IUTATHOMY ITATa-
HUIO MarHUTO(OHA, MOXHO CIKOHOMUTD Ha akkymynsitope Gl. Iloxn-
pobHee 06 3TOM NpPUEMHHUKE BBl MOXETE TIPOYMTaTh B [21].
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2.20. TIPMEMHUK NPSAMOro YCUACHUS Ha LMECTU
TPaH3UCTOPAX C HU3KOBOMBTHLIM MUTAHMEM

XoTy HanpsikeHne TMTaHWS 9Toro mpMeMuuka (puc. 2.30) Bcero
1,5 B, OH MO3BOMBIET C JOCTATOUHON TPOMKOCTBIO IPMHHMATH PAIMOBe-
ATE/IBHBIE CTAHUNM B IMATIA30HE, CPEIHNX W ITMHHBIX Bomk. [Mpuem
BEIETCH HA MArHUTHYIO @HTEHHY, COCTOSLLYIO U3 KOHTYPHOH KaTyliku
LI v xaTymky cBsuzu L2, pasMelueHHBIX Ha crepxHe U3 Qepputa.
Mepputonbii cTepxets Mapku 600HH nmeer mameTp 8 MM 1 JUIMHY
100 MM, xaryuka L1 comepxur 150 BMTKOB TpoBoaa I19B-2 gua-
metpom 0,12 MM, HaMOTAHHBIX BUTOK K BUTKY, a Karywka 12
HaMOTaKa Ha OyMaXHOM KapKace Tosepx Karywiku L1 u copepxur
3 purka nposona [1DB-2 auamerpom 0,21 Mm.

Puc. 2.30. Cxema npamMoro Hi
C HM3KOBOMLTHLIM NATAHAEM

C ‘xarywku L2 Beimenenusle koutypom L1, Cl xoneGauus
MOAJOTCS HA TIePeMEHHBL PE3UCTOP, SBISIOMAC PETYIHTOPOM
rpoMkocTy, Takoe paclioNoXeHue PEryisTopa No3BONSET MPEAOTB-
PaTUThH TIEPErpy3Ky KacKagoB TpPH OOMBbLIMX BXOIHBIX CUTHATAX.

C peryngropa rpoMkocTi BU curHan nmocrynaet aajiee Ha Tpex-
KaCKaJHBIA yCUIMTeNb BHICOKON 4acTOThl, cOOpaHHbIN Ha TPaH3UC-
Topax V1..V3. B kaxuom Xackage BBeaeHa oOpaTHas cBfI3b IO
MOCTOSHHOMY TOKY TIOAKITIOYEHMEM LETIOYKY 0a30BhIX PESUCTOPOB
(R2, R3 s nepBoro Kackaaa) K KOIEKTOpY TpaHaucTopa. B 1o ke
BpeMA, TOAKIIOYEHME K LETOYKaM KOHIEHCATopa CPaBHUTENBHO
Hebonbinont emkoctu (C2 B NMepBOM KacKaje) MO3BOMMNO 3HAYU-
TENBHO YMEHDIIUTh OTPHUATENBHYIO OOPATHYIO CBH3b TIO MEPEMEH-
HOMy TOKY BBHICOKOM YaCTOTBI. B HMTOTE B KAXIOM KacKajie JeHcTByeT
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YacTOTHO3ABUCUMast OOpaTHast CBsi3b, KOTOPAs COBMECTHO C Mepe-
XOIHBIMH KOHIEHCaTopaMM Heborbiuoit eMkoctu (C3, C5, C7) no-
3BOMWIA HOOMTHCS HAMOOMBLUEH 4YYBCTBUTENBHOCTM Ha YacToTax
1,0...1,2 MIit cpeaHeBOTHOBOrO AUAnas’oHa U oCiableHust YyBCTBA-
TENBHOCTHM Ha 4acToTax Hixe 180 k[ B mManasoHe JUTHHHBIX BOJH.

C warpysku nocnensero Kackaga ycwnutens BY (pesucrop
R10) curHan mocrynaeT Ha AETEKTOp, BBINOTHEHHbIA MO HECKONb-
KO HeoBbIuHOM cXeme Ha TpaH3ucropax V4, VS. [Ipu nonoxurens-
HBIX ITONYIIEPUOAAX curHana paboTaer TpaHsucTop V4, npu oTpu-
LaTeAbHBIX — Tpansuctop V5. Harpyskoi# nerexropa spnsercs
peaucrop R11, xongeHcatop C9 GUILTPYeT BBICOKOYACTOTHYIO CO-
CTaBJIOWYIO CUTHATA. Brarodaps MCNONb30BaHUIO TAKOIO RETEK-
TOpa YAANOCh UCKITIOUMThL MEPEXOAHBIN SEKTPOIUTHYECKIIA KOH-
RCHCATOP W TOAKMIOYUTL TpaH3ucTop V6 ycunurens 34
HETIOCPEACTBEHHO K HArpy3Ke IETeKTOpa. B uems KoutekTopa TpaH-
3ucTopa V6 BKJIIOYEHa AMHAMUYecKast ronoBKa Bl. [lonnoe omuca-
HHE TIPUEMHHMKA TIpUBEAcHO B [22].

2.21. WecTUTPaAH3UCTOPHbLIA MPUEeMHMK
npsMoro ycuneHus guanasoHa CB

OcoBEHHOCTAMY 3TOTO TIPHEMHHKA SBNAETCS pedITeKCHLL Kac-
Kax B yewmurene PU (puc. 2.31) 4 HEOObIMHOE MOCTPOEHHE BBIXO/-
Horo kackaga Y34. PaguoyactotHelit curHan ¢ karyuikn L2 nocty-
naer Ha tpansuctop VTI1. C ero Harpysku (pesucrop R2) curnan
nozaetca Ha TpaHsucrop VT2, 3arem vepes KougeHcatop C7 — Ha
Ietextop Ha avomax VDI, VD2, TpopetextupoBauublit curan 34
YCWIHBAETCS TpaH3ucTopoM VT2 (B pedmieKCHOM pexume), u mocty-
NaeT Ha PErymrop IPOMKOCTH, a C HEro, Yepes (QUILTPYIOLIYIO
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nenoyky R7, C9, C10, Ha Ga3y Tpausuctopa VT3. BbIxomHOM Kackal
V3Y cobpan Ha TpaHsuctopax VT4..VT6, OH pa3ByBaeT BhIXOLHYIO
MOLIHOCTL 180 MBT MpH CONPOTHRIEHNH Harpy3kd 8 OM u Harps-
KeHUM NMUTaHus 6 B.

MaruuTHast aHTCHHA TIPHEMHHKA BLITIONHEHA Ha TIOCKOM dep-
putoBom crepxie 400HH, TomwmHOM 4 MM, UIMpUHA CTEPXHS
12 MM, manuna 70 MM, KaTywku HamMoOTaHBI Ha Kapkacax W3 MioT-
HoU Symaru niposogoM JIDIIO 8x0,07. Karymika L1 comepxur 75
BUTKOB, L2 — 4 BuTKa.

INomHoe onucanue TpUHIMNA pabOTH! BLIXOTHOTO Kackana mpu-
eMHHMKa ¥ METOIMKA HACTPOMKM OmMcaHel B [23].

2.22. CeMuUTpaH3ucTOpHbIn npuemHuk AB-CB
C BNREKTPOHHOW HACTpPONKOIA

[MpreMuuK ¢ aNeKTPOHHOM HACTPOHKoi (puc. 2.32) paccyuTaH
Ha TIpMeM MporpamMM paguocTaHuuil B auamazonax B u CB
(nongnanmasonsl 170...375, 550...860 u 860...1250 klu). Yyscteu-
TenbHOCTh mpuemuuka (1,5...2,5 MB/M) mocraTouHa s mprema
OTAANEHHBIX cTanuuif. TluraeTca mpueMHWK OT Garapew, cocTaB-
sneHHOi 3 8 akkymynsaTopoB J-0,1. Oco6eHHOCTHIO MPUEMHHKA
SABASICTCS TIPUMEHEHHE B HEM PE30HAHCHOIO KaCKOAHOTO YCUUTE-
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75t BU v 3nekTpoHHO HacTpoitkn KOHTYPOB ¢ TIOMOIIBIO BapyKa-
1IOB, B KA4eCTBE KOTOPbIX WCTONB30BaHbi cTabumutpoHs! 811
TIpHeMHUK CONEPXUT MATHWTHYIO auTeHHY WA, NIBYXKACKAmHBL
yeunmarens BY (VTL..VT3), gerektop (VD3) ¥ TpexkacKamHblil
yewnrens 34, HarpyXeHHbIH! Ha IMHaMU4ecKyio ToToBKy 0, 1T7]-8.
TIpUeMHHK [epECTPauBAIOT ¢ OJHOrO MONAMANA30HA Ha IpYyTOit
MIEPEKIMIOUeHNEM 0TBORoB Katywek L1 u L3, a Buyrpn noxzuana-
S0HOB — W3MCHEHUEM HampshkeHUs: Ha crabunurponax VDI u
VD2 ¢ nomompio nepemeHHoro pesuctopa RS.

Karymxu L1 v 1.2 namoraust Ha deppuronom (600HH) crepxrie
uaMeTpoM 8 v kKON 95 M. [lepBas w3 HUX COmEPXUT (cumTas
OT BbIBOJA, COERMHEHHOTO o crabuwInTpoHoM VDI) 55 + 50 + (40
BUTKOB (TIepBas CEKHMSi HAMOTAHA B OAMH cyToii mpoBogoM [1DB-1
ZMamMeTpoM 0,2 MM, OCTAlbHbIE — CEKLMSMH- 110 30 BUTKOB MPOBO-
Zom [BB-1 muamerpom 0,15 Mm), BTopas — 12 BuTkoB TpoBoxa
TI9B-1 mmamerpom 0,15 mm. Karywku L3 u L4 HamoTaus Ha
CTaHAAPTHAIX TPEXCEKUMOHHDIX KAPKACAX ¢ MOACTPOSYHBIMY (heppH-
ToBbiMu (600HH) cepmeunuxamn CC 2,8x12. Karymka L3 umeer
(cuutast o1 BbIBOAA, COBNMHEHHOTO €O cTabumntposom VD2) 120 +
150 + 390 eutkop mposona TI®B-1 muamerpom 0,1 MM (kaxaas
CeKuusa Ha OTAENLHOM Kapkace), L4 — 12 BuTKOB niposoma [19B-1
AuvameTpoM 0,15 MM, HAMOTAHHBIX TIOBEPX CEKUMU KaTYLIKH, COCTO-
stmeit 13 120 ButkoB. Jipoccenu L5 v L6 BarmonHeHs Ha beppuTo-
Bblx Konbuax (600HH) tuma K3x4x2,5 u uMelor, cOOTBeTCTBEHHO,
300 u 400 BuTKOB TIpoBOza TMBB-1 gMametpom 0,1 MM. Tpancdop-
matop T1 — BuIXOmHOW, OT mOBOro TPAaN3UCTOPHOrO TIPUEMHKKA
(cpenHuit BHIBOI NePBUYHO O6MOTKH He UCTIONB3YETCH).

[MonHoe omMMCAHHME MOHTAXA W HACTPOHKM TIPUEMHMKA TIpuBe-
aeHo B [24].

2.23. CeMUTPaH3UCTOPHBIA NPUEeMHUK
npaAMOro ycuneHus
B npuemuuxe (puc. 2.33) IBa xackaza yewrieHns PY ¢ APY,
HETeKTOP M TPU Xackana yeuwnenus 3Y. TpueMHHK paccyuTtan Ha

paboty B mBYX aManasoHax (CB u [IB), HOMMHATbHAs BbixomHas
MOIUHOCTE ero coctasmsier 100 mMBr,

[epBbit Kackan ycunutens PY cofpan Ha AByx TpaH3uCTOpax
TIO CX€ME ¢ TMHAMHUYECKOH Harpyskoil. TpaHauctop VT Bkiiouen
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no cxeme ¢ OB, a VI2 — ¢ OK. B wurore kackap obnamaer
CPABHUTENLHO BHICOKHM KOS(M(UUNEHTOM YCUTEHMS TIPH HU3KHX
BXOZHOM U BBIXOXHOM CONPOTHBJICHHsX. Braronaps Huskomy (0Komo
10 OM) BXOIHOMY COTPOTHBIEHHMIO YAAnoch obokTHCh 6e3 Tpamu-
HMOHHO KaTyLIK¥ CBA3Y U MPHUMEHUTH MOCNeN0BaTe/IbHbIH pe3o-
HAHCHBII KOMTYP, COCTABNEHHRIH U3 KaTywek L1, L2 u KoupeHca-
Topa TiepeMeHHoi emkoctu C2. Boixuouarenem SAl yctaHaBiMBaior
HYXHBIt paboumit IManasoH NpueMHuKa, B rHe310 XS1 BKIIOYAOT
HapyXHYK) aHTEHHY NPH TIpWeMe YIATCHHBIX PaTMOCTaHLMIA.

Manoe BLIXOIHOE CONPOTMBICHUE MEPBOTO Kackama Criocob-
CTBYET JyullieMy COTTIACOBAHUIO C TIOCTENYIOIMM KACKaZoM ycume-
Hua PY, cobpanusiM Ha Tpansuctope VI3.

C HarpysKku BTOPOro Kackaxa (pesuctop R6) curnan PY mopa-
eTcsl Ha JeTeKTop, CoGpaHHbIM Ha KpemHMeBbIx muopax VDI, VD2
mo cxeme ynBoeHMs Hanpskenws. Kounewcarop C9 dm.nb‘rpyer
PATMOYACTOTHYIO COCTaBISIOMYIO, & pesuctop R7 sBnsercs Harpys-
KOI JIeTeKTOpa 1 PerysaTopoM rpoMKocTH. Yepes aroT pesuctop U
pesuctop R4 MpoTeKaeT MOCTOSIHHBIA TOK, CO3AIOMMA HA AMOIAX
JIeTEKTOpa HaualbHOE HanpsokeHHe cmeileHus. Yepes nepemeH-
HBIH PE3UCTOP NMPOTEKaeT MOCTOAHHAN COCTABNAIONIAs POAETEKTH -
POBaHHOTO CHIHATE, YIIPaBIAIOlIAs YCHIeHHEM IEPBOTO Kackaa, a
3HauuT, M Beero ycunurens PY.

C JBUXKA TIEPEMEHHOTO pesucTopa curHan 34 monaercs yepes
koHaeHcatop C8 na ycnmurens 34, xoTopsiii cobpan IO Tpaauuu-
OHHOJ CXeMe ¥ HE HYXINACTCs B OMUCAHWM. MarHuTHas aHTeHHa
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BbIIONHeHa Ha (epputoBom crepxe 400HH, katymka L1 conep-
xuT 180 BUTKOB TIpoBoma [19B-1 auamerpom 0,15 MM, a KaTyiika
L2 — 75 ButkoB nposoxa I13B-1 auametpom 0,2 Mm. Obe karyiu-
KM HaMOTaHbl BUTOK K BUTKY. [luHamudeckas romorka — 0,10/1-6.
TleyatHas Tnata ApMEMHUWKA MpUBEAeHa Ha puc. 2.34, monHoe
ONMCaHUE NPUEMHMKA MPUBOAMTCS B [26].
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2,24, CemnTpanaucTopHsuiii. |B-CB npueMHuk
NPAMOro ycuneHms

Yeunutens PU storo npuemuuka (puc. 2.35) cobpaH Ha TpaH-
sucropax VT1 v VT2, B aMUTTEpHYIO 1ieNb BTOPOTC TPaH3KCTOPA
srmoueH csetonnon HLI — ol SBIAETCS MHAUKATOPOM HACTPO-
k. C Harpyaku Broporo kackana (pesucrop R2) curnan PY nocry-
maer 4yepes koHxeHcatop C7 Ha AETEKTOP, BBITOJIHEHHELH Ha TpaH-
suctope VT3, Harpyskoit nerextopa sapuseTcss pesuctop RS,
pafiMOYaCTOTHAST COCTABNSIOIAs [IPOJICTEKTHPOBAHHOTO CUTHANA
dunsrpyetes uenoukoit C9, R9, C10.

Kackax Ha TpaHsuctope VT3 BBITONHAET TaxKe QYHKUUK yCH-
nurens curdana APY u crabunusaropa pexuma ycunutens PY.
HarpsixeHHe CMEUIEHHA, a TAKKE HANPSLKEHME YCUJIEHHOTO CUMI-
Hama APY moctynaet Ha ycuwnurens PU uepes peaucrop R4. Koraa
BO3pAcTaeT BXORHON curHan PY, yBenuuuBaeTcs MOCTOAHHAA CO-
CTABNYIOLAs IPOJIETEKTUPOBAHHOIO CUTHANA, & 3HAYMT, YMEHbILA-
eTCs IMUTTepHBIt Tok TpaHaucTopa VT2, Spxocts cpetoauona
MajlaeT, YTO CBUACTENLCTBYET O TOYHOH HACTPONKE HA PalHOCTAH-
uuio. Hauaneubiil pexum paborst yewnutens PY ycranasnusaioT
TOACTpoeUHbIM peauctopoM RS.

Bxomras uenb nMpUeMHMKA paccuMTaHa Ha paboTy B Auanaso-
nax CB n JB. Koraa nepekiovarens SAl Haxomures B MONOXe-
Hun CB (0HO TIOKa3aHo Ha cxeme), KaTyikd L1 ¥ L2 okaseBaioT-
cst BKJIIOMEHHBIMK TapaiienibHo. Tlpu yeTaHoBKe mepexstoyarens B
nogoxenue J1B KaTyliky BKJIOYAIOTCS TIOCHEIOBATeNbHO. B 06oux
cayyasx cobmopaetcs Hyxhas ¢azvpoBKa BKIHOYECHUS KaTyLieK.
YacTh BHUIENEHHOTO KONE6ATeNbHBIM KOHTYPOM CHTHAa MogaeTcH
uepes Kartywky cosian L3 na yewnmutens PY.

CxemMa cemMuT - NPAMOTO
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Yro kacaercst yeunurens 3U, To HETPYAHO 3aMETUThb, YTO OH
cofpaH MPaKTHYECKH TI0 TaKOif e CXeME, YTO U MHOTHE TIPEIbILY-
wye MpUeMHUKM. He3HauHTeNbHBIE CXEMHBIE OTIMYHA OOBSICHSI-
0TCA TIpUMEHEHKeM TpaHaucTopoB VI4 u VTS ofpatHo#, mno
CPaBHEHUIO € BLILUEYNOMSHYTBIMU CXEMaMH, CTPYKTYPH!, Aa Heo6-
XOAVMOCTBIO CHUIUTh TOK TOKOS MOIUHBIX BbIXONHBIX TPAH3UCTO-
poB (M3-3a 3TOTO Mapawiensno auomam VDI, VD2 BKimoueH peau-
crop R18). Ina passasku kackanoB PY or kackanos 34 no uenu
ruranus seeaeH dunerp R15, C35, C3. LlyHTHpOBaHHE OKCUIAHOTO
kougencaropa C3 xoupencatopom C5 cnocofcTBYET CHHXEHUIO
BO3MOXHOCTH CaMOBO3OYXIEHUsl TIPMEMHUKA Ha DPagloyacroTax.
Taxkoso xe HasdauyeHyue KoHpeHcaTopa Cl6, WyHTHPYIOLIETO CO-
BMECTHO ¢ OKCHAHBIM KowgencaTopoM Cl7 MCTOYHMK MUTaHUs!
GBI. MarnvTtHas aHTeHHAa BHITIOMHEHA Ha (hEppUTOBOM CTEPXKHE
or npuempuka «¥OHocTe-105» (eM. m. 2.18). Karyuiku L) n L2
pacmonoxXeHs! Ha paccrosHuu 10 MM oT Kpaes cTepxHs, L3 — B
uentpe crepxis. Karymka [.1 HamoraHa BUTOK K BUTKY B He-
CKONBKO CNOEB Ha anuHe 15 MM U coaepxut 70 BUTKOB TMPOBOAA
JIBLIO 8x0,07. Ha Takoif e LTHHE ¥ TAKUM XK€ COCOOOM HaMo-
TaHa Karyimka L2, copepxawas 220 nuTkoB mpopoxa [T2JIIO
auamerpom 0,1 mMm. Katymka L3 cogepxuT 6 BUTKOB npoBoja
II3JILHO arametpom 0,15 mm, HAMOTAHHBIX BUTOK K BUTKY.

YepTex TMeyarHoil INAThl NMpuBeneH Ha puc. 2.36, omucanue
HACTPOWKM M MOHTAXa TIPUEMHMKA TIpUBEAEHO B [27].

2.25. IpUEMHUK Ha MOAEBbLIX TpaH3UCTOpax

TpueMuuk Ha TioneBbix Tpatsucropax (puc. 2.37) npepHasHa-
yeH A NpueMa liepeaay paguocTanuyi B auarasosax B u CB.
YysctsurensHocTs npueMuvka ot 1...3 mB/m (CB) mo 2...5 MB/M
(OB). MakcumanpHas BuixogHas MowHocTh — 250 MBr, MuHm-
MajibHBIH noTpednseMuiii Tok — 10 MA, MakcuMambHEI — 65 MA.
PaboTocrocoGHOCTL PUEMHHKA COXPAKSETCS NPU CHIKEHUU Ha-
TIpsIXKEHUS nUTaHus 1o 4 B.

TpHeMHHK CORePXHUT TpexKackalHelil yerwurens BY (VT1...VI3),
HETEKTOp TIO cxeMme yasoenus Hampsxenus (VDI, VD2) u tpex-
KackanHwtit yeunutens 34 (VT4...VT7), HarpyxeHHBIl Ha IMHaMu-
yeckyio ronosky 0,501-21. TNosbleHue YyBCTBUTEILHOCTH M Bbl-
XOMHON MOUIHOCTH HPHEMHMKE AOCTUTHYTO MIPUMEHEHHEM B MEPBBIX
Kackamax ycunuteneit BY u 3Y MCTOKOBBIX [OBTOpUTENEH Ha
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TIONEBLIX TpaH3ucropax. Tleperpyska NpueMHNKA BO Bpems HpHeMa
MECTHBIX pamMocTaHIMil ycTpaHseTcst peicTBueM APY, Hanpsoke-
HMe KOTOpoil MojaeTcss Ha 3aTBop TpaHsuctopa VT1. Maruutuas
aHTeHHA BbinonHeHa Ha depputoBoM crepxue (400HH) guamer-
pov 8 u Mol 140 mm. Karywku LI u L2 namorans Ha
TIOABIKHBIX KapKacax M UMeIioT, cooTBeTcTBeHHO, 50 1 180 BuTKOB
nposona [IBNAIIO auamerpom 0,1...0,14 mm. TpaHcopmaropsr T1
u T2 — commacyuii U BhIXOAHOH TpanchopMaTopsl OT TIpUEM-
nuka «Crumona» («AnpliuHucts, «Muana», u 1.11.). MogpoGro nmpu-
eMHHK ONMcaH B [28].

VELVI4 KTio2X  VI2.NT3 0422 868 R VIS.T7 MM

Puc. 2.37. Cxema Ha NOnesLIX TP

2.26. BOCbMUTPaH3NCTOPHLIT NPUEMHINK
NPAMOro ycuneHus

Npuemauk paboraer B guamazoHax 1B u CB, yyBcTBUTENBHOCTD
ero Ha NepeoM amamasoHe cocrasiser 10 MB/M, Ha BTOpOM —
7 MB/M, MakcumanhHast BbixogHas MOIGHOCTh poctiraer 100 mBr.

CxeMa npueMHMKa (puc. 2.38) Conep:uT nBa KACKAZa YCUNEHUS
PY, nerextop m uerhipe Kackama ycwieHus 3Y. Ycunurens PY
BBINIONMHEH Ta TpaHsucTopax VT u VT2, npuueM Kackan Ha TpaH3u-
crope VT1 — SMWTTEPHBIA TIOBTOPUTENb, OONANAOIMA BBICOKMM
BXOIAHBIM M HM3KHUM BBIXOZHBIM COMpOTHBICHUAMU, CurHam Ha
YCHIUTEIb TIOCTYTIaeT ¢ Karywxu L2, KoTopasi BKJTIOYEHA NOCNEN0-
BaTeNbHO C KaTyllKaMu pE30HaHCHOTO KOHTypa. B mokxasanHom Ha
CXeMe TOTIOXKEHHH TIePeKIouaTeNnst IPUeMHUK paboTaeT B AManaso-
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He JIB u wcnoms3yiotcs Bce Karywikd. Ilpu ApyroM NOTOXeHUH
nepeksoYaTens KaTyluka [3 3aMblKaeTes, U TIPUEMHHK paboTaeT B
avanasoHe CB. [Ins BbIpaBHMBAaHUH YPOBHS CUTHANA, CHUMAaEMOTO C
KaTylleK UHAYKTUBHOCTA HA TOM UNK )ipYFOM DAANMA30HE, YCTAaHOB-
ned KoupeHcatop €3, «paGotajomMit> Ha mvanasoHe [AB.

K Beixomy yewmurens PU qromximoueH TPaHIUCTOPHBLIA ACTEK-
TOP € SMHTTEpHOI HArpy3Koi (pesuctop R6). [ponerexTHpoBaHHbIE
xonebanus punspylores nenoukoit C5, RS, C6. Brgemsuowasics
Ha Harpy3ke MOCTOSSHHAas COCTaBIs(OAas [IPOIETEKTUPOBAHHOTO
CHTHaa ucnonbsyercst wist APY — oHa ocymecTsisercs, 6naroaa-
P BIJHOYEHUIO pesucTopa R4 mexmy merektopoM u GazoBoi le-
1610 TIepBOTO KacKana ycevnenust PY.

[loxasaHHOE BKIIOYEHUE TPaH3UCTOPOB, TTbBAHUYECKAs CBSI3h
MeXJIy KacKagaMu U TiyDoxas oTpuuarenbHads oOparHas cBA3b 1o
TIOCTOSHHOMY TOKY TO3BONUIHA }IOGHTBCH BBICOKOU CTAOMILHOCTH
pexyMa paboThl TPAH3UCTOPOB NPH UMEHEHUU OKPYXAIOWEH TeM-
NepaTyphl ¥ HaNpsKEHUS MCTOYHMKA [MTaHWA B ZOBOJILHO LWIMPO-
Kux npenenax. Yeunurens 34 — GecrpaHcdhopMaTOpHBIi, ¢ Taib-
BAHUYECKOH CBA3LIO MEXKIY KacKagaM, YTO II03BOJUNO BBECTH
JBYXIIETAEBYI0 OTPHLATENBHYIO OOPaTHYIO CBA3b M0 TMOCTOSAHHOMY
TOKY W CTaOUNM3upoBaTh paboty ycunutesns. IlepBas merns oxBa-
TBHIBAET Kackajbl Ha TpaH3iuctopax VT4, VTS, Bropas — KacKambi
Ha TpaH3ucTopax VT5..VT8. BeIXODHO#M KacKal Ha TPAH3UCTOPAX
VT7, VI8 paGoraer B pexume Knacca AB.

Jlnst npeaynpexaeHUst BOIMOXHOIO caMOBO3DYXIACHHUA NpUeM-
HHMKa B Hero BBEAEHbI MBa (QIWILIPa MO UCOM MUTAHMS: vepes
¢unetp R7, C7 Hanpaxeune mocTynaeT Ha ycunutens PY u netek-
Top, & Yepes ¢unstp R12, C8 — Ha mepRolit Kackan yeunurenst 34.

Pic. 2.38. Cxema TOPHOTO PSIMOro
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Puc. 2.39. llevarvas
ANATa BOCEMUTOEHINC-
TOPHOMO RPUEMHYKE
APSMOrc yeuneHus




WcrouHuK TMUTaHUS 3alYHTUPOBAH KoHpaeHcatopom Cl4. Caero-
muox HL1 B 1aHHOM MPUEMHHMKE WCTIONb3yercd st MHAMKALMK
BKIIOYEHUS TTHTAHHUSI.

MarHurHas aHTEHHA BHIMONTHEHA Ha TWIOCKOM (HeppUTOBOM CTep-
xHe mapku 400HH, xarywika L1 cogepxuT 70 BUTKOB NpoBOxa
JBUIO 8x0,07, L2 — 25 Butkos, a L3 — 210 BurkoB mpoBona
[IDJTIO anamerpom 0,1 mm. Katyiuxy L1 HamaThiBaloT BUTOK K
BUTKY Ha paccrosHny 7...10 MM OT ofHoro kpas crepxkus. Otcry-
1B OT KOHUA Katylwky 10 MM, HAMATBHIBAJOT BHABAj KaTywiky 1.2,
a OTCTYIIMB OT €€ KOHu@ 3 MM, — Katymky L3, Koropas ZomxHa
OBITb PACITONIOXEHA HAa OCTABLICHCH YaCTH CTEPXKHS, HO HE HOXO-
JMTh 10 KOHUA €ro Ha 7...10 MM.

[Mepexioyarent auanasoHoB — manorabaputHsit 12K, TMoa-
cTpocuHbiil peanctop — CI13-16 Wi apyroii MamoraGapuTHiit.

Yeprex meuaTHO MIATHI TIPHEMHMKA NPUBEAEH Ha puc. 2.39,
METOIMKa HaNaxXWBaHUM ITPUEMHUKA TIpuBoAUTCA B [29].

2.27. KOPOTKOBOAHOBLIA NPUEMHMK
npaMoro ycuneHus

s npuema nepenay pagMoBelUATENIbHBIX CTAHUMMA B KOPOTKO-
BOTTHOBOM [WaMa3oHe B HAWIM JHYM HCIONB3YIT, KaK TIPaBWiIo,
CyTIepreTepoauHHbIE TIpUEMHUKH. He ymanas AOCTOMHCTB TaKMX
MPUEMHUKOB, CEAYET BCE XK I[IPUIHATE, YTO HAYHHAIOIIMM PAZHO-
MOOUTENIIM OHU YACTO OKA3bIBAIOTCH «HE 110 3y6am». [1o cpaBHeHMIO
C TIpPUEMHMKAMH TIPAMOTO YCHJIEHHMS CynepreTepoduHbi coepxar
6onbuiee yycno meTanei, a rN1aBHOE, OHM 3HAYUTENBHO CIOXHEE B
HanaxuBaHuHd. [T03TOMY B Tex Cryyastx, KOTAa He BaXHbE TIOBbILIEH-
Hasl CENEKTHBHOCTb M YCTOHYMBOCTD [IpMeMa, PagvomobuTenu otaa-
10T TIPENTIONTEHVE TPUEMHUKAM TpsMoro yewneHusi. IlpuemHuK
(puc. 2.40) BBITTIONHEH BCETO Ha TPEX TPAHIUCTOPAX M TpPETHA3HAYCH
IUISL TIPMEMA PAmMOCTAHUMA B NMAMa3oHe KOPOTKUX BOMH 25..75 M.
VBemaueHHe YyBCTBUTCILHOCTH U CEMEKTHBHOCTH JOCTUTHYTO pedh-
TIEKCHBIM UCTIONB3OBAHMEM IBYX U3 €TO TPaH3UCTOPOB U BBEACHUEM
PETYIUPYEeMOit TIONOXUTENBHOH obpatHoli cBs3u. [ToTpebmsieMblit
TIPUEMHHMKOM TOK He. TipeBhnuaet 12 MA.

TIpuHSATHIC AHTEHHOI (MEAHbIA IPOBOJ, JUTMHOM HECKONBKO MET-
POB) BLICOKOUACTOTHbIE KonebaHUs yepes KoHpecatop Cl mocty-
MaioT B 1€ML IMUTTepa TpaH3ucTopa VI. JUmst CUTHANOB RBICOKOMH
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4aCTOThI 3TOT TPAHIUCTOP BKLIOYEH 1o cxeMe ¢ OB (6a3a coenuneHa
10 BLICOKO# 4acToTe ¢ 06LMM MPOBOZOM uepes KoHpeHcaropst C3
u C6). YcuneHHoe mepBbIM Kackazom Hampsxenue BU uepes xa-
TyiuKy cBsisu L1 mocrymaer Ha xoneGartenbHeit koutyp L2, C2,
KOTOPBIM TIPUEMHMK HACTPaMBAIOT HA BRIGPAHHYIO PamZMOCTAHLHAIO.
Hanee, Boinenetnoe xoutypom 1.2, C2 Hanpsxenue BY mocrymaer
Ha Oaly TpaHsucropa V2, KOTOpbId B HAHHOM CJy4yae BHUITOTHSET
dyHKIMK sMUTTEpHOTO TIOBTOPUTEN. JMOA V4 AeTeKTUpYeT IpuHsi-
THIf CUrHAR, N03TOMY B LIETIM 3MUTTEPA TPAHINCTOPa V2 BBIAEISET-
cq HanpskeHue 3Y, g KoToporo OH BKmoueH mo cxeme ¢ OB
(6aza coeadHeHa Ha 3BYKOBBIX 4acTOTAX TO TEPEMEHHOMY TOKY €
obMM TPOBOIOM yepes KaTyllKy L2, compotusneHueM KoTopoii Ha
3THX YacTOTaX MOXHO TpeHeGpeys, U KoHaeHcatop C4). Harpyskoit
KacKalla Ha HU3KMX 4acToTax sBasieTcs gpoccenb L3. Younenunoe
TpaHaucTopoM V2 HampakeHue HY uepes xogencatop C3 nonaer-
¢y Ha Gasy TpaH3ucTopa V1, KOTOpPLIil Tenepb BHITOAHiET QyHKUMA
3aMUTIEpHOTO moBtroputens. C ero Harpy3ku — pesucropa R3 —
HU3KOYACTOTHHIN CHTHAN IocTymaeT Ha 6a3y TpaHauctopa V3, pabo-
TAIOIIETO B BRIXONHOM KacKaje MpueMHMKa. Harpyskoii atoro kac-
Ka/la CIYKAT AMHaMUYecKas FooBKa B1, BKIIOYEHHaH B KOIEKTOP-
HYIO UeMmb TpaH3uctopa dyepes TpaHcdopmarop T1l.
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TonoxutensHas o0parHas cBsi3b, NOBBLLAIONIAA YYBCTBUTEMb-
HOCTh TIPUEMHYKA O TIPUEMIEMOTO YPOBHS, OXBATbIBACT Kackal Ha
Tpanauctope V2. HanpskeHue 1oif oGpaTHON CBA3M CHUMAETCH C
3MUTTEpa TpaH3McTopa 1 yepe3 uenouky C5, R6, L1, 1.2, C2 nopaer-
csi Ha ero Oasy. [yOMHY CBH3M DEryTMpYIOT TIEpeMEHHDBIM PE3MCTO-
pom R6. Tpu nmepemelLeHNy erp IBUKKA BHHS (ITO CXEME) YYBCTBU-
TEMBHOCTh U CENEKTUBHOCTH TIpUEMHUKA BO3pACTaioT, BBEPX —
YMEHBLIAKOTCS.

Karymxky L1 u L2 HamoTaHBI BMTOK K BMTKY Ha KapKace
auameTpom 20 MM ¥ ITUHOM 25 MM, M3TOTOBJICHHOM M3 M3OMAIHM-
OHHOTO Matepuana (TOHKUH 3MeKTPOKAPTOH, TIONMCTHPON, OPraHK-
4eckoe CcTexno, ¥ T.1). [lepBast M3 HUX CONEPXKHT 5 BUTKOB
nposona [19J1 auamerpom 0,3 MM, BTOpas — 12 BUTKOB npoBoia
19J1 mmamerpom 0,51 mMm. OGe KaTywku HaMmOTaHBl B OTHOM
HanpaBieHWd, NpudeM Katywka L1 pasmelyeHa moBepx KaTyiwixku
L2 co cTopoHB! BEIBOAZ, OTMEYEHHOFO Ha cxeMme TouKoi. B Kaue-
CTBe Apoccena L3 MOXHO UCTIONb30BATh TIEPBUUHYIO 0OMOTKY Bbi-
XONHOTO TpaHc(hopMaTopa 0T MatorabapuTHOTO TPaH3MCTOPHOFO
npuemHuKa. TpaH3uctops! V1 ¥ V2 J0/KHEL BBITH BBICOKOYACTOT-
HBIMU, C TPaHUYHO} 4acTOTON KOo3ddUUKMEeHTa nepelayd Toka B
cxeme ¢ OB He menee 450 MIu. Kpome toro, Tpansucrop V2
AOJDKEH UMETH MAafbi€ BXOAHYIO U TIPOXOIOHYI0 €MKOCTH, TaK Kak
OHM YMEHBIIAIOT MepekpeiTHe KoHuTypa L2, C2 no vacrote u ero
JA0OPOTHOCTL. B MpUEMHNKE MOXHO UCMONL30BaTh TPAHZUCTOPLI
KT372, KT325, KT368B, (V1,V2), KT315 (V3). Ouon — mo6oit ua
cepuu [19. [puemHuk noxpo6xo onucsiaercs B [30].
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Tnasa 3
MpreMHUKK
Ha MMKpoOCXemax,
cynepreTepoavHHbie NPUEMHUKN

3.1. MUHMaTIOPHbLIA NPUEMHMK
Ha mukpocxeme 198HT1B

CpaBHUTENBHO TIPOCTOM, AOCTATOYHO UYBCTBUTENLHBIL U MaNo-
1abapUTHBIA NPUEMHUK TNIPSIMOTO YCIWIEHHA MOXHO ¢obpaTb BCero
Ha omHoli Mukpocxeme KI98HTIE (puc. 3.1), npeactansowei
coboit cOopky W3 IMTH TPaH3MCTOPOB CTPYKTYPhl N-p-n. Takoii
TIpYUeMHUK ynoOHO 6paTh, HampuMep, Ha puIOAIKY WM TONB3OBATL-
cff UM B TYPHUCTCKUX NMoxoaax. PabotaeT oM B AuanasoHe cpeaHux U
YacTMYHO WIMHHBIX BomH (1605...330 kl'u), moTpeOnsieMsblii oT wc-
TOYHMKA MUTaHMA HanpsokeHveM 4.9 B Tox He mpesbimaeT 7 MA.

BrigeneHuntit konebatensHeiM KoHtypom L1, Cl marHuTHOH aH-
TeHHb! W1 CUTHAJl PAIMOCTAHIMH [IOCTYNAET YEpEe3 KaTyIMKY CBA3N
12 ua ycwmrens BY, cobpanubii Ha TpaH3ucropax V1 u V2 mo
maddepenudansHOi cxeme. Buibop Takoro Kackaga o0yclOBNEH TEM,

'V1..V4 KISBHTIE n 5 022wk 108
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Puc. 3.1. Cxema ] Ha 198HT1E
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YTO 9TH TPAH3UCTOPBI MHUKPOCX8MBI COIIACOBAHBI MO MapaMeTpam
(pasbpoc nx xos(hduimenTa Nepenayn ToKa He TPEBbOIAET 15%) H
paccurTaHbl Ha paboTy B audrbepeHimansHom yeunutene. K Bbxomy
yeunurens BY noakmoyeH TPUOAHLIA AETEKTOP, BBITIONHEHHBIA Ha
Tpan3suctope V3. Harpyskoit merexrtopa semsercs pesuctop RS, a
(UIBTPYET IPOJETEKTHPOBaHHBIM curan Kounencarop C3. CHumMae-
MBIii- C Pe3UCTOpa HArpy3KM CHUTHaJI 3BYKOBOH YacTOTHI IOJAeTCs
yepes Koupencarop C4 Ha ofHOKacKamHert yowmrens 34, cobpas-
HbI{l Ha TpausucTope V4. B uemy ero KoJUIeKTopa CTOMT HArpyska —
ronosHoit Tenedon Bl. Kongencaropom C5 samaeTcss HyXHbI TeMOp
3ByvaHust. Pexxum paGoTe! TpaHsuctopos V1 M V2 onpenenser pesu-
crop Rl, Ttpansucropa V3 — pesucrop R3, tpansucropa V4 —
pesucrop R7. [lurator 6asosble uemn TpaHaycTopoB (Kpome V3) or
crabunusatopa HanpsekeHus (pesuctop R8 u mmomer V5, V6).

IIH}[ U3TOTOBACHUS MAarHUTHOM aHTCHHBI HOHB)IDGHTCH cTep-
XeHb auametpoM 8 u umuHou 40..70 mm u3 depputa 400HH nnun
600HH. Ero BcTaBnsior B 6yMaXHbIH KapKac TakOM Xe MIAHbI U
HaMaTLIBAIOT Ha KapKac cHayana xatymky L1 — 120 sutkoB mpo-
poza JIDIIIO 100,05 unu MBI auametpom 0,2...0,3 mm. HamoTka
BUTOK K BUTKY. I10BepX Hee HaMarblBajoT (Taxke BUTOK K BUTKY)
katymky L2 — 20 ButkoB npoBoga [13]1 auamerpom 0,2 MM ¢
OTBOJOM OT CEPENUHBL.

KorzaeHcarop niepeMeHHO eMKOCTH — OT palMonpueMHuKa «Cei-
ra-404», W Apyroit ManorabapuTHeIA KOHIEHCATOP C YKA3aHHBIMH Ha
CXeMe WIM HECKOMbKO OOMbLUMMU fIpenenaMy 13MEHEHUS EMKOCTH.
Hcroynux nuradus — Garapes «Kpoua» (6F22, 6LR61), mocnenosa-
TENbHO COENMHEHNble akKyMynsTope! [-0,06 Wi Ipyrol MCTOYHMK ¢
yKa3aHHLIM Ha cxeMe HampspkeHueM. PaGoTocrnocoGHOCT pueMHuKa
COXpaHSeTcs NPy TAZeHUW HampskeHust vtaHus no 2,5 B. Maken-
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Pno. 3.2. [evartHast nnara npuemnuka Ha mukpocxeme 198HT16
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MalIbHEIMY YYBCTBUTENLHOCTE M TPOMKOCTD TIPUEMHHUKA OYIYT, KOHEY-
HO, TIPY HATIPKEHMH UCTOUHMKa TIMTaHus 9 B. TonoBHOH Tenedon —
TM-2M rm TM-4. BMecto yKasaHHO! MUKPOCXeMbI MOXHO TIpUMe-
wuth KI198HTIA, K198HTSE (B 3rOM ciyyae HYXHO M3MEHMTH Ha
0BpaTHYIO TIONSIPHOCTE BKIIOYSHMS HCTOUHUKA TIHTAHUSA, TUOIOB, MeK-
TPONUTHYECKUX KOHISHCATOPOB) WIH MaOMOLUHBIE BLICOKOYACTOTHBIE
KPEMHHEBbIE TPAHIUCTOPBI CTPYKTYPH N-p-N ¢ KO3(QQULIMEHTOM TIepe-
Jnaun Toka 60...100 (mopoiayT, HanpuMep, TpaHsucTopel cepyu KT315).
[NosHoe onucanne ipueMHyKa npyusoutes B [31]. Ha puc. 3.2 npuse-
JeHa MeyaTHas T1aTa TIPUMeMHUKA.

3.2. NMpuemHuk-paguoTouka
Ha Mukpocxeme K237XA2

MpremHuK (puc. 3.3) paccuMTan Ha TIPUEM PATUOCTAHLIAN B.
NUAMasoHax JUIMHHBIX WIKM CPeAHUX BONH. B KauecTBe MGTOuHMKA
TIMTaHUA UCTIONL3OBaHbl JBa akkymynsiTopa 1-0,06, coenmHeHHbe
fI0CNe0BATENLHO.

CS (; 0,033 mx
o3 a1 koazxaz | S
Y 08 9 {10 [11 (K2XA372)
w1 ez U 2
AR 5 14
[l L2
ssoo| 3 4] 7|8 B
Ca== cf
ot 3300
A1 R2e[ 00T Mk |+
16k 43 a1 =
38 T
Puc. 3.3. Cxema Ha K237XA2

MaruuTHas aHTEHHA BBIMOIHEHA Ha OTPE3KE PEPPUTOBOTO CTep-
xHy Tuna 400HH, nnametpoM & u wiuHoit 60 Mm. [t auanasona
AB xarymka L1 conepxut 200 Butkos mposona T19B muamerpom
0,1 MM, HaMOTaHHBbIX Ha mmuue 15 MM, KaTymka .2 comepkur 10
BUTKOB TOrO Xe TIPOBOJA, HAMOTAHHBIX HA paccToAHuu 8...10 MM
oT L1. inst nuartazona CB karymka L1 umeer 90 sutkos, L2 — 8
BUTKOB. Mukpocxema K237XA2 pauee BbiTycKanach Mo Ha3BaHU-
eM K2XA372. llonpoGHoe onucaHue KOHCTPYKIMH MPHEMHUKA
npuBopuTcs B [32].
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3.3. MUHMATIOPHLIV NPUEeMHUK
Ha OMepauuoHHOM ycunurtene

KoneGaTenbHblii KOHTYp TIpHEMHUKa (puc. 3.4.a) obpasoBaH
KATYIIKO# WHAYKTUBHOCTM L1, MArHUTHOW aHTEHHBI W1 u KoH-
nencaropom Cl. TIpu yKa3aHHOI Ha cxeMe €MKOCTH KOHfgHcaropa
KOHTYp 6yNeT HacTpoeH Ha BOJIHY panMocTauuu «Mask» (550 ).
BrinenedHsle KouTypom KoneGanus BU moctynaioT yepes KaTyIuky
cBasu L2 Ha BXO#bl OTIEpalMOHHOrO yeuuTens. Pesuctopom Rl
YCTAHABAMBAKT PeXUM PaGoTHl yCUUTENs TIO [IOCTOYHHOMY TOKY.
C BBIXOJA OTEPALMOHHOrO yeuutensa curnan 34 mogaetcs uepes
koxpeHcatop C3 Ha pasbeM X1, K KOTOPOMY TIOIKJIOHAIOT Harpy3-
Ky — MHMHUaTIOpHbLii ronosHoi tenedon TM-2M. Konaencarop
C2 nyxeH INg Toro, YTOOB OIMH M3 KACKaunoB ONEPaloOHHOTO
yCuIUTeNs! TiepeBecTH B PexXmM aetexTupoBanys. Kownencarop C4
eMKocTbio 6800...10000 nd mofKNOYaoT K yCUMUTENO NPU CaMo-
BO3OYXHEHUM TIpUEMHUKA. B ToM ciydae, ecnu He yadeTcs ycTpa-
HUTh CaMOBO30YXIEeHNE MUKPOCXEMBI, CTIEAYET NIPUMEHUTb IPYTYIO
cxeMy BKJTIOUEHHs KaTylku L2, roxasaHHYI0 Ha puc. 3.4.6.

A1 K140YA1A (K1YT4014) xo

Puc. 3.4. Cxema

(a)

0 Ha
v BapuaHT noaknoseHns Katyuk L2 (6)

JIn MISTOTOBJICHUS MArHWUTHOW AHTEHHbl TOHAZOGUTCS CTep-
XeHb IMaMeTpoM 8 MM M mHOW 40 MM u3 (epputa Mapku
400HH wmm 600HH. Ha cTepXeHb HaleBAIOT LAWIMHIPUYECKUH
KapKac, CKJIEeHHbI 13 MIOTHOM Gymaru. Ha KapKac HamarhlBaloT
BMTOK K BUTKY KaTylky L1 — 70 ButkoB nposoaa JISIIO 10x0,05.
B KpaiiHeM clyqae, MOXHO TpHMeHUTh npoBoa Mapku 119B ana-
metpom 0,2..0,3 mm. Karymwky cBf3M L2 HaMaThIBAIOT IOBEpX
xatrymku L1 — oua gomkHa cogepkars 10..20 BMTKOB mpoBoxa
N3] ouamerpom 0,1 M. Ha BeGpaHHYIO PaiMOCTAHLMIO [IPUEM-
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HUK HacTpauBaoT noxbopoM koumericaropa Cl umu usmedeHuem
4MCna BUTKOB KaTyiku L1. Mukpocxema KI140Y1 pauee Bhimyc-
Kanach o Haspaduem KIVT401. McTouHUK muTaHus — Garapes
«Kpona» (6F22, 6LR61), ee MONKMIONAIT K MPUEMHUKY Yepes
pasbeM X2, Pasbem X! — cTaHmapTHOe THESZO Mox Tenehon
TM-2M. [Toapo6Ho MPUEMHKK ONUCHBaeTca B [33].

3.4. YnyulWeHHbI BapuanT npueMHmnKa
Ha ONepauvoHHOM ycunuTene

X MMHlfla‘l}Oprlﬁ TIDHEMHUK HA OMNEPAaUMOHHOM YCWJIHTeNe, pac-
CMOTpPEHHDIHA Bbile, EyaeT paGoTath JIyylie M MOXET NMTATECA OT
VICTOYHVKA HanpspkeHueM 4,5..9 B, He TpeOyst ZONOTHUTENLHEIX pery-
JMPOBOK, - €CTH €10 coGpaTh M0 CXeMe, TIOKA3AHHOH Ha puC. 3.5.a.
Conpomanenvie pesiicropa RI moxer 6biTh B tipenenax 1,0...1,8 MOwm.

A1 K140YA1A
(KYT401A)

001wk 0,01 mc

a) . 6)
Puc. 3.5. Cxema yny

Ha (a)
¥ KOHCTDYKLMA pasbema X1 (6)

Pasznem X1 JUIst BKIIOYEHUsS MUKpOTENS(OHA U TUTAHUS nyquie
USrOTOBUTL U3 ABYX OOBIYHBIX THE3A TIYTEM uoﬁasneuuu BTOpPOTO
VARUHEHHOTO KOHTAKTa U U3BATHA U3 HEro KOPOTKHUX HEUCTIONb3Y-
€MBIX KOHTAKTOB (cM. puc. 3.5.6).

Bwmecto mukpotenedora TM-2M MOXHO UCTIONB30BATE Kall-
CIONb {_‘[9MLLI-1A. Karymiky L1 uenecoobpasio caenate u3 asyx
CEKIUMiA: HEMOABHXHOM, conepxameii 2/3 o6IMero Yucaa BATKOB, U
TONBIXHOM, colepXameit ocTanbubie 1/3 BUTKOB. Menbiuay cex-
LM 1o3BoJsieT mocie nogbopa KoHpencatopa Cl 6Gonmee TouHO
HACTPOUTL BXOAHOM KOHTYD Ha BONHY BHIGDAHHONW CTAHUMY TTyTeM
COMMKEHHUS UIM YIATEHHS! €€ OT HeMONBUKHON YacTH.
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3.5. MUHUaTIOPHbIA NPUEMHKK
Ha NOrM4ecKoit MMKpOCXeme

[IpUMEHHB B KAYECTBE YCWINTENBHBIX KACKANOB NOrMYECKHeE
aeMeHTH MUKpOcXeMbl KMOII-cepuyt, MoxHO cobpaTh HpueM-
HUK HeBONbIINX rabapuToB, NPUYEM OH He TpebyeT Kakoro-nmbo
HaNaXHBaHMs JaXe IPH YCTAHOBKE eTaiei ¢ HOMUHAZIAMM, OTIN-
YAOWMMACA OT YKa3aHHBX Ha cxeme B 2.3 pasa. Kpome Toro,
TPMEMHHMK COXpaHsieT paboTocrocobHOCTb MpK CHIKEHNH Hampsi-
KeHUS TuTaHusg 70 3 B. OGbACHSIeTca 9TO BBEASHMEM TTyOOKHX
OTPULIATENIBHBIX OOPATHBIX CBA3CH B KACKalaX YCHIICHM:.

[IpUHATHIM MATHMTHOH aHTeHHON (PUC. 3.6) M BEUICICHHBIA
koutypoM L1, Cl curHam pamyOCTAHLIMK NMOJAETCA HA YCWITUTEND
BY, cobpaunsui Ha anemente D1.1. Mexay BbIXOJIOM 1 BXOZIOM
3j1eMeHTa BKJIOYeH pesucrop R1, ocyliecTBismommit oTpruaTe.Ib-
Hylo 06paTHYI0 CBA3b N0 NIOCTOSHHOMY Hanpsuxenuio. Kotinenca-
Top C2 yCTPaHSET TAKYIO XKe CBA3b, HO MO NMEPeMEHHOMY HaIIpsKe-
Huio. HacTpanBaloT NMpHeMHMK Ha TY WIM MHYIO PamvOCTaRUNIo
MOACTPOeYHBIM KoHzeHcaTopoM Cl.
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Puc. 3.6. Cxema (8, 6) v nevatHast nnara (B) MuHNATIOPHOIO NPUeMHUKE
H& ROrMHECKOr MUKpOCXeme

C Bbixoma onementa DI.1 curkan mocTymaer Ha JIETEKTOD,
BBITTONTHEHHBI Ha auomax V1, V2 no cxeMe ympoeHus Hanpsxe-
HUs. CHIHAT 3BYKOBOM YacTOTHl C HAarpy3KM JeTeKTOpa MOAAeTCs
Ha YCWiuTenb, B KoTopom paboraioT amements! D1.2..D1.4. B
KacKane, cobpaHnom Ha snemente D1.2, BBefeHa oTpuLiaTenbHas
06paTHas CBA3b MO TOCTOSHHOMY HAIPSKEHMIO HEPEs Pe3UCTOPHL
R3, R4. Brarogapst 3TOMy Ha BBIXOZE T4 YCTa. TCH
- HATIPSKEHUE, PABHOE MOJIOBUHE HATIPSKEHUS HCTOMHMKA TIUTaHHA.
Hanpskenue 310 crabuisho, 103ToMy TOTOGHBIE [ENOYKH obpar-
HOM CBSI3M MOXKHO He BBOIUTH B TOCHeIYIOLIMX Kackamax. I[lo
TIEPEMEHHOMY HANPSXXEHMIO 3BYKOBOM YACTOTHl 0BGpaTHas CBA3b
YCTpaHAeTCA NOIKIIoYeHHeM Konaencatopa C6. Harpyska, B kave-
CTBE KOTOPO# MCHONB3YeTC MMHWATIOPHBIH TOIOBHOM TeneoH
TM-4, noakiuoyaeTes K yoHAuTemo yepes pashem X1. BoaMoxHO
M3TOTOB/ICHUE TPOMKOTOBOPALIETO BAapUAHTAa TIPUEMH}KA, B STOM
Cyyae BRIXOIHOM Kackal cobupaetcs MO APYToWl cxeMme, TIDHBE-
JeHHOH Ha puc. 3.6.6

Karyiky L1 MarHuTHOH aHTEHHBl HAMATBHIBAIOT Ha CTEpXHe
IuametpoM 8 MM u3 depputa 400HH. Iaumny crepxust Gepyr
MaKCUMAJBHO BO3MOXHOM TpU BHIGPaHHOM KOpnyce MPHEMHMKA.
Hnst nuarasona 1B, B KOTOPOM HpueMHMK pabotaeT y aBTopa,
KaTYLIKA copepXuT okono 900 ButkoB nposopa [0 muamer-
pom 0,07 MM, PABHOMEPHO HAMOTAaHHBIX B CEKLMSAX TIO BCEH [UTHHE
crepxus (50...100 BuTkoB B cekumm). Jna auamasona CB aucmo
BUTKOB KaTyLIKH HYXHO, COOTBETCTBEHHO, YMEHbIUUTE. [Ipy aTom
CNEAYeT HOMHUTD, YTO YYBCTBMTETBHOCTE TIPMEMHHMKA HAa 4acToTe
Gonee | MIu (wmHa BonHb Memee 300 M) yMeHbLMTCH H3-3a
nNaneHud yCUIeHUS Kackafa Ha aneMeHTe DI1.1.

Omnucanye HaCTPOMKY NPHEMHNKa TIpUBOIMTCA B [34].

3.6. MpnemMHuK npamoro ycuneHus
na K157ya1

B mpuemuuke (puc. 3.7), IpuMeHSIOTCS OfHA MUKPOCXeMa M I8a
TpaH3uctopa. Ha Tpanancropax cofipan ycunurens PU. Bxommoit
Kackall, BHIOJHEHHbIT Ha MonesoM TpaHsuctope VTI, obnamaer
OYEHB BEICOKHM BBLIXOIHBIM COTIPOTHBACHUEM, HO3BOMMBLUINM MOM-
KIMOYUTb K Kackaly KOneGaTeNbHBI KOHTYP HETOCPENCTBEHHO o
oboitTich, TakuM obpasom, Ges KATYIIKH CBSI3M W HEKOTOpBIX pa-
avoneraneil. TMOXKMOYEHHBIN K Bhixogy ycunutens PU JeTeKTOp
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cobpan ma auomax VD1, VD2 mo oOBMHOM cXeMe C yABOSHHEM
Hanpmkenus. C Harpysku JeTexropa (lepeMeHHbIN pesuctop R4
IS perynMpoBKU rpoMKocTy) curHal 3Y nocTynaer Ha HEeMHBEpPTH-
PYIOLUMIA BXOX MOLUHOTO ONIEPALMOHHOIO yCWINTENA. D70 OIMH K3
HEMHOTHX OTEPAUMOHHbIX YCUINTENEH, CIIOCOGHBIX PA3BUBATHL HA
BEIXOJE CPABHUTENBHO 601bMIGH Tok — o 1 A Tlo CPaBHEHUIO ©
MukpocxeMoit yeraurenst 34 tuma K174YH4B nauubii yonnuresns
obnanaer Gonblitelt SKOHOMHYHOCTHIO M MEHEE KPMTHYEH K IOHM-
XKEHHOMY HANPSDKEHHIO MUTAaHMsL. XOT4, TIO CTIPABOYHBIM JaHHbIM,
YCUIUTENh PACCUMTAH HA HANPSDKEHWE NIBTaHMs 15 B, oH coxpansieT
paGoToCTIOCOBHOCTb TIPH CHIDKEHUM HampsokeHus 1o 3 B.
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c2
5.180
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Puc. 8.7. Cxema NPMEMHIKE RPAMOre yonnenus Ha K157¥A41

JluHaMudecKast TONOBKA MONKITIONAETCA K YCWIMTENIO depes
pasgeuTebHbIN KonfeHcatop C10. Ipu Hanpsixernu 6 B ycum-
Telb PA3BUBAET HA Harpyske CONPOTWBICHHEM 6 ONE’ (ronoBka
0,2I71-1) momuocts 150 MBT. [Ipyu sToM noTpebnsieMblil ycunure-
fem Tok pased 35...40 MA (Tok mokod cocramnaer 4,5 MA). Mar-
HMTHAS aHTeHHa 6e3 KATyulK¥ CBA3W, BHITIONHEHAa Ha TUIOCKOM
deppurosom crepxne 400HH. Katywka HamoTaHa Ha KapKace U3
motHo# 6yMaru npoogom JIBIIO 8x0,07, conepkut 75 BITKOB.
[MonHoe omucative IpUeMHWKA npuBOIUTCs B [35].

3.7. MUHNATIOPHBLIA NPUEMHUK
Ha UMC K157XA2
IIpHeMHHMK paccuuTan Ha paboTy B qMarasone CB (puc. 3.8), Ho

TIpY XeNAHMK MOXHO TPHHHMATL U OFHY DUKCUPOBAHHYIO paano-
CTaHUMIO AAMHHOBOJHOBOTO aMarasoHa 6e3 ocoboro yCnoXHeHHS
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KOHCTpYKImMH. [IpueM Beetcst wa MarHuTHyIo aHTeHHy WAL Ee
KOnebaTeIbHbLT KOHTYP COCTABISIOT KaTylIKa MHAYKTUBHOCTH L1
KoHJeHcaTop nepemenHoli emkoctd Cl. TIpu mosoporte potopa
KOHJCHCATOPA U3 OHOTO NONOXEHUS B PYTOE NMepeKpPhIBACTCA Tpak-
THHECKYU BeCh JMana3oH vactor CB. B ciywae Xe rpuema pamuo-
CTaHUMK guanazona JIB napannensho kongencatopy Cl nogkmoya-
ercs BhIKInoyatesieM SA2 koHeHcatop C15 cpaBHMTERBHO GOMBIMOI
EMKOCTH M KoHpeHcaTopoM Cl YIAeTcss M3MEHSTh PE3OHAHCHYIO
YacToTy KOHTYpa B OY€Hb Y3KOM AMATla3OHE.
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Puc. 3.8, Cxema MMHMATIODHOTO npyemHuka Ha MG K157XA2

Brigenenusiit KOHTYPOM CUTHAJ ITOCTYIIaeT Yepe3 KaTyIIKY CBSI3H
L2 na Bxon (biBon 1) Mukpocxemnt DAL On cBsizaH €O BxOHOM
IBYXKAaCKaHOTO yCHIIMTENA PU, pacmioNnoXeHHOro B KOpITyce MHK-
pocxeMbl. Jlajiee YCWIEHHBI CHTHAT TTONAeTCA Yepe3 KOHIEHCATop
C3 Ha nocienyioutne xackamp! yeunenus PU, mocie Yero getekty-
pyetcs. Boimenennwii gerexropom curhan 34U mipegBapuTensHO

“YCUIUBAETCA, & 3aTeM € BbIBOZAa 9 MMKPOCXeMB! Honaercs yepes

¢uneTp R3, CI0 Ha peryaarop rPOMKOCTH — MepeMEHHbII pesuc-
Top R4, a C ero gBUXKA — Ha YCWIMTENb MOIHOCTH. Ipenpapu-
TeJIBHBIA KACKaJ yCHITUTENS MOILHOCTY BHINOIHEH Ha TPAH3UCTOpe
VT, a ABYXTAKTHLIA OKOHeyHbll — Ha TpansucTopax VT2, VI3,
Mexny xackafiamu BBefieHa oOpaTHast CBA3b yepe3 pesuctop R7,
KOTOpast MOAIEPXKHBALT, BO-HEPBLIX, HYXHOE paboyee HarpsKeHue
(MONOBMHA HATIPSIKEHUSI MCTOYHUKA TIMTAHHMS) HA BBLIXONE YCHIUH-
TeNd, a BO-BTOPBIX, CHMXAET HEMHHEHHbIe ncKaxeHus. KoHperca-
Top C13 mpegoThpaiaer camMoBosGyxIeHMe Kackaza Ha TpaH3NC-
tope VT1, Tepmopesucrop R8 crabuiusipyer pexum paboTsl
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BBIXO[HOTO KAcKala TIPH M3MEHEHMM TEMIIepaTyphl OKpYXaloweH
cpeanl. Harpyskoi yCUITMTENs ABNSICTCS AMHAMMYECKAs TONOBKA.
[uTaetcst mpneMHMK oT Gatapen akxymynsropos GBI, koropyio
MOXHO TIEPHOJMYECKH TON3apAXKaTh yepe3 pasbem XSI1 OT 3apsia-
HOTO YCTPOMCTBA MM TIOXXORAWIETr0 610Ka muTaHMs. MarHuTHas
AHTCHHA BBIOJHEHA HA CepIeYHUKE AMAMETPOM 8 MM M INMHOU
70 mm u3 deppura 400HH. Karywxa LI comepxur 90 BuTKOB
niposona JIDIIO 7x0,07 (Tak HasbiBaeMblii IMTUEHAPAT), KaTylwKa L2
— 5 putkos 119B-1 mmamerpom 0,12 mm. Kounencarop mepeMeHHOM
emroctu C1 MOXeT GbITh JHOBOTO THITA, ONHOCEKIMOHHBIN Manoraba-
PUTHBIi, OCTANBHbIE KOHIEHCATOPHl — TAKXe JIoGEIe Maorabapur-
Hble. JMHaMuueckas Tonoska — 0,25TII-20-50 (0,1TA-17) wiu
apyras ManorabaputHas (e¢ IMaMeTp He IOXKEeH IPEBbIUIATH
60 MM) C BOBMOXHO GONBIINM COTIDOTHRIIEHMEM 3BYKOBOM KaTyw-
KH TIOCTOAHHOMY ToOKy. Barapess GBI Moxer 6bITh cocTaBleHa U3
YeTbipex MOCNENOBATENIBHO COENMHEHHBIX AKKyMYIATOPOB J1-0,06.
Mogpo6HOE OTiMCaHHe TIPUEMHUMKA NPUBENEHO B [36].

3.8. PaguonpueMHUK NpIMOro ycuneHus
Ha K174XA10

Haubonee TpoCcTyio 110 KOMHYECTBY PalMoOfeTanedi KOHCTPYK-
WMo MOXHO coBpath ¢ NpuMeHeHHeM MukpocxeMbl K174XA10.
Dra MUKpPOCXeMa TIpelHa3Ha4yeHa [Jisi CYTIepTeTepORMHHBIX paano-
NPUEMHHKOB U COIEpXHT Kackamel ¥BY, Y34, remonyrsatopa (me-
TeKTOpa), CMECHTENs, TeTepOfMHA, YCWIMTENS TPOMEXYTOYHOM
4acTOTH! U cTabuiu3aTOpa — U BCE 3TO B OZHOI MuKpocxeme. ITpu
MCTIONB30BAHMM TONBKO YACTH TOM MMKPOCXEMBI MOXHO M3TOTO-
BUTb HETUTOXOi PaJHOTIPUEMHMK TIPSIMOTO ycuienus. CxeMa TaKko-
TO PagMONIPUEMHMKA M306paxeHa Ha puc. 3.9.

CUrHAN, TIPUHATHIA MarHUTHOW aHTEHHOM, Yepe3 KaTylKy CBA-
3y L2 moctynaer Ha Bxoa YBU, B KauecTBe KOTOPOro MCIIOMb3OBaH
YCUMUTENb TPOMEXYTOYHOM YACTOTBI MUKPOCXeM. YCHIIEHHBIA CHUT-
HaJl TI0 BHYTPEHHMM UETSM TOCTYNIAeT Ha JEMOMYIATOD, a ¢ Hefo
[PONETEKTHPOBAHHBI CUrHAJ 3BYKOBBIX 4aCTOT (BBIBOZ 8 MUKPO-
cXeMbl) TIOCTYTIaeT yepe3 peryisrop rpomkoctut R4 Ha sxon Y34
(BBbIBOI 9 MUKpPOCXEMBI). YCUNEHHBIA CHUTHAL 3BYKOBBIX Y4CTOT C
BBIBOZA 12 MUMKPOCXeMBI TIOCTYNAeT Ha rpoMKoroBoputenb BAL

Hanpsaxeuue nmtauus npueMHuka — 9 B. Biaromapsi Hamm-
YMIO B MHUKDOCXeME CTabMiau3aTopa paluONpHEMHUK COXPaHAET
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paboTOCIIOCOOHOCTD NP MIMEHEHHH HANpPSKEHMs TIMTAaHMsT oT 6
10 12 B. Tok moTpebaeHnst B peXXume MaKCUMajibHO# TPOMKOCTH
— mipuMepHO 20 MA.. HOMMHAbHAS BBIXOAHAS MOIUHOCTb — OKONO
0,5 Br. Pesucrop R4 - moreHnuomerp thma CII3-36M uan
ananornynbiit. Konpencarop Ct — tuma KITK-M nan noacrpoed-
HBI KOHmeHcaTop mwoboro Tura. Ecau Bmecro C2 ycTaHOBUTH
KOHJICHCATOp NepeMenHoit eMkocTH Ha 20...520 nd, MoxHo Symer
TIPOU3BOIMTDL TUJIABHYI0 HACTPOMKY HAa HECKONbKO PATHOCTAHUMM.
Konznencaropsr C3, C4, C7, C8, C12 — KM, KI10-7; koHpeHcaTo-
put C5, C6, C9, C10, C11 — KS50-16 Ha HampsKeHMe HE HUXe
10 B. luHaMmuyecKas ToloBKa — JioGoro Tma momHoctsio 0,5 Br
€ COTIPOTHUBACHHMEM KaTylWiKH TIOCTOSSHHOMY TOKY 6...10 Om.
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Puc. 3.9. Cxema APAMOTO Y Ha K173XA10

MarnuTHas aHTeHHa BBITIONHEHA Ha (PepPPUTOBOM CTEPXKHE Map-
ku 400HH (600HH) mmamerpom 8 mM u mwmHo# 70 mm. s
JUIMHHOBOJIHOBOrO AMamasoHa Karymika L1 comepxur 180 BHTKOB
nipoBofa [19B-2 gmamerpom 0,1 Mm. Hamorka mpomssogutest B 6
cexuuax 1o 30 BUTKOB B KaxkJoi. st cpeaHEeBOTHOBOTO AMala3oHa
katymka Ll comepxur 80 BurkoB mposoma T19B-2 puamerpom
0,2 MM, HAMOTAHHBIX TO BCeit MIMHE (DeppUTOBOTO CTEPXKHA Ha
Kapkac, CKleeHHblt u3 Gymaru. Karywka cssun L2 copmepxur 10
BUTKOB nipoBozia [13B-2 muamerpom 0,2 mM. HacTpoiika paguonpu-
eMHUKa 3aKimoyaercsi B nopbope KoHpeHcaropa C2 Ha npuHMMae-
MYI0 PATHOCTaHLMIO IO Haubosbled rpoMkocTy. [pu nepsom BKmO-
YeHMM HE WCKIIIOYEHO BO3HMKHOBEHME caMoposbyxiaenns. B atom
ciydyae HeoOXOIMMO BBIBOABI KaTYLIKM CBA3U L2 MOMeHATh Mecra-
mu. Pesycrop R2 nopbupaercsi o MUHHMYMY MCKaKEHWMH 3ByKa.

[ToapobHoe omucaHue MpHeMHUKa npuBoauTces B [37].
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3.9. PapuonpueMHunk
Ha Mukpocxeme K174XA10

Ha 6a3e 3T0ii yHMBepCaTbHOM MMKPOCXEMbI MOXHO coOpaTh
KOMITAKTHBI ¥ CPABHUTENBHO YYBCTBUTEBHBIA pamMOTIPUEMHMK
TIPMOrQ yCWIeHUs, yCTOHYMBQ paboTalomuil Ipyd HIMEHEHMH TTH-
Talowero HanpspkeHust ot 3 1o 9 B (u gaxe 12 B). B atom cnyyae
MCTIONBb3YIOTCS TIOYTH BCE KACKAABI MHKPOCXEMBI, 33 UCKITIOYCHHEM
CMecHTeNd, retepoavna U YPY.

[Npremuuk obecrieuuBaeT MpueM paguoCTaHLUMI B AMAMA30HE
AJMHHBIX WM cpemHux BoaH (puc. 3.10), muraercs or Oarapeu
HampsikenueM 4,5 B, notpeGnass Tok okomo 10 MA B pexume
MOAYaHUA ¥ Moyt 35 MA TIpu cpeaHeit rpoMKocTH 3Byka. Homu-
HallbHast BBIXOAHASt MouiHOcTh gocturaer 100 mBr. BroiteneHwbiit
konebarenbHbM KOHTYpoM L1, C1 MarduTHOM aHTeHHB! WAL cur-
HaJl PATMOCTAHLMM TIOCTYTIAET Yepe3 KaTyurky csa3u L2 M KOHOeH-
catop C2 Ha sxon yeunurenst PU (sbiBox 2), B KayecTBe KOTOPOTo
MCIONBL30BaH yeunutens [TY MukpocxeMst. YeuneHHblit PY curnan
TOCTYNAET 1O BHYTPEHHUM UEISIM MMKPOCXeMbl Ha jetekrop. C
ero BbIXOHA (BbBOX 8) TPOACTEKTUPOBAHHDLI CUTHAN MOCTYNaeT
yepe3 koHaexcatop C8 u pesuctop R4 Ha peryjsiTop rpoMKOCTH —
nepeMeHHBI pe3anuctop RS, a ¢ €ro ABMXKa — Ha BXOJN YCUJIMTENS
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Puc. 3.10. Cxema paguonpmeminka na Mukpocxeme K174XA10

34 (BpiBox 9). PamMoyacToTHAs COCTABNAIOLLAs MPOAETEKTUPOBAH-
HOro curHana (usTpyetcss KoHmeHcaropoM C7 u ugnoykoit R4,
RS, Cl1. Ycunennslit curdan 34 nogpomutes yepes KOHIEHCATOp
C10 u xonTakThl TenedoHHOTO rHesga XS1 (0HO HeobxoauMO 1T
NOAKIIIOYEHUST MUHUATIOPHOTO TOJIOBHOTO Tene(oHa) K AMHAMM-
yecKoit ronoske BAI.
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MaruyTHas anTCHHa BHUTONHEHA Ha CTEPXHE AMAMETPOM § u
nanuoi 65 My u3 depputa 400HH (Moxwo 600HH). Karywka L1
1A Ananasona 1B conepxur 160 ButkoB nporona [19B-1 auamer-
pom 0,1 MM, HAMOTaHHBIX BHABaJ B YEThIpE CEKUMH 10 40 BUTKOB,
Karymika L2 — 6...8 BuTkoB nposoga I19B-1 auaMeTpoM 0,2 MM.
Obe KaTylIKu HamaThIBAIOT Ha GEPPUTOBHIL CTepXeHb TIOBEPX
camozienbHoro OymaxHoro Kapkaca. Jlns muamasona CB KaTyuika
L1 nomxHa comepxats 70 BuTKOB Tpososa JISIIO 10x0,07, (mo-
aokzet [19B-1 nuamerpom 0,2 MM), HAMOTAHHBIX BUTOK K BUTKY B
OIMH CNOW. AHTEHHY KPEersiT K fiaTe XOMYTUKAMK U3 M30MSIMOH-
HOTO Marepuana. [JoHoe ONMMCAHWE TPHEMHMKA TPHBEEHO B
[38], a ero mevatnas mnara Ha puc. 3.11.
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Puc, 3.11. flevatnas npara Ha K174XA10 ( )
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3.10. MpuemMHUK NpPAMOro yCWieHUs Ha
mukpocxemax K237XA2 w K174YH4

[puemnux (puc. 3.12) paGoraer B gmanasone CB, moartomy
JlaHHbBIE €r0 MArHWTHON aHTEHHB! COOTBETCTBYIOT HAHHBIM TaKOro
Xe y3na nipuemMHuka «FOHocTs-105» (cm. pasgen 2.18). C xatyuiku
cBsa3u curHan PY mocrtymaer yepe3 konaeHcatop C2 Ha MUKpOCXe-
My DALl K wneit momxmroded (k uemu APY) ceerommox HLI,
CUTHANM3UPYIOIMI O TOYHON HACTPOliKe Ha YacTOTY PafvMOCTaH-
UMK yMEHbIIEHAEM APKOCTH CBEYEeHHS.

[IponeTeKTUPOBAHHBI MUKPOCXeMO# CHTHAT IOfaeTcsi Ha
¢ubtp Cl1, RS, C12, «ounmaiownit Konebanns 34 ot pagnoya-
CTOTHOI cocTasnsiiowedt. Harpy3koit AeTexropa CIyXuT MepeMeH-
Hbiit pesucrop R7 — ¢ Hero curhan 34 mogaercs 4epes KOHAeH a-
Top Cl4 Ha yeunuTesTh MOLUTHOCTH, HArPYXXEHHBI Ha JMHAMHYECKYIO
ronosky BAL. [Lnst nipenoTBpallieHNs caMOBO30YXIEHUSA NIPUEMHHU-
Ka yepes Lemu TUTaHUst NCTOYHMK 3alllyHTMPOBAH OKCHIHBIM KOH-
nercatopoM C13, a HalPSXXEHNWE HA TEPBY0 MMKPOCXEMy NOAAET-
¢ 4epe3 mapameTpuueckuit crabuamsarop R6, VDI,
3alyHTUPOBAHHbIA KOHIeHcaTropamu C8, C9. [ipumenenne mapa-
METPHYECKOTO CTabuIM3aTOpa MO3BOISET TIMTATE IPUEMHHK G0Mb-
UMM HanpsDKeitneM — 10 9 B 1 npy 9TOM He HapywiaTh BEPXHIOO
IpaHULY ROTYCTHMOTO HATpSDKEHMs TiepBOil MUKpocxeMsr (6,4 B).
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Puc. 3.12. Cxema nPAMOTo Ha K237XA2 n K174YH4
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[IpyeMHMK HEe CONEPXHT KAKNX-TMOO «XUTPOCTEH» HACTPOHKY
Y HAYWHACT paboTaTh CPa3sy, ECU, KOHEUHO, B HEM MCTIONL30BaH bt
UCTIPABHbIE AETANM M HET ONbOK B MoHTaxke. Pesuctop R2 ompe-
ZienseT yposeHb cpabaThiBaHus APY. [t kaxuoro skaeMIniipa
Mukpocxems K237XA2 Ha Kopriyce yKasaHo ero CONPOTUBIEHME.
Omnucanue ripueMHMKA MOXHO Haittu B [39].

3.11. MMpueMHUK NpAMOro ycuneHus
Ha mukpocxemax ¢ APY

TIpMeMHMK IBYXIMANA30HHLIA, C ABTOMATHYECKON pPeryiMpoB-
KoM ycunenus (puc. 3.13). BbixonmHast MOIHOCTS IPUEMHHKA MOXET
nocrurath 250 MBr (¢ nuHamuyeckoit ronoskoii 0,110-6) naxe mpu
nyTaloLieM HampsxeHun 6 B. MakcumanbHbili notpebiaseMblit TOK
TIpUeMHKKa cocTasnsietT 50 MA, Tok mokos — 9 MA. MaruutHas
AHTEHHA MPUEMHHKA CONEPXUT IBe KOHTYpHbte Karyluku (LI u L3)
K Be Katyiky cpsisu (L2 u L4), coeuHenHbie mOCxeaoBaTensHo.

YacTh BRUIENEHHOTO KOJIEBATENLHBIM KOHTYPOM curHata PY mo-
CTYMaeT 4epe3 KaTylUKy CBS3W Ha TepBblif Kackan ycwnenust PY,
cobpaHHbiit Ha TpaH3}ucTOpe. C HArpy3ky 5TOrO Kackaia (pesHcTop
R2) curHan nocrynaet Ha MukpockeMy DAT. Bro yeunuress, o6ana-
TOUIMHA CPABHMUTENLHO BLICOKIMM KOAMMDULIMEHTOM YCHITEHHS — OKONIO
1300. B mpueMHMmKe TaKoit KOIDOUUMEHT YCHITEHNS HEM3BEXKHO TTPH-
BEJIET K CaMOBO30YXIEHUIO, MOITOMY Lellb OOPATHOM CBH3H BHYIPEH-
HUX KaCKalloB MMKPOCXeMbI 3alyHTHpOBaHa lenoykoit R3, C6, mo-
3BoNsTIOLIEH TIoEOOpoM peauctopa R3 MaMeHATh KoadduumeHt
YCWIEHHMS 10 3HAYEHMS, ODECTIeYNBAIOLETO HANeXHYIO paboTy BCEro
yewnrenss PU. Kpome Toro, 9tv metany, a Takxe NeTalH JETeKTopa,
TIOAKITIIOYEHHOTO K BBIXOIY yeunutenst PY, 3akmoveHs! B METaNinyec-
Kuif 9KpaH, COCIMHEHHE ¢ OBLMM HpOBOAOM TMHTAHKA, JleTeKTop
co0paH 1o oObluHOM cxeMe. [10CTOSHHAS COCTABNAIOAN TPOETEK
TUPOBAHHOTO CHrHana nojaercs uepes pesucrop RS u mmon VDI Ha
6a3y TPaH3NUCTOPA JUIl ABTOMATHYECKON PETYIMPOBKY YCUIEHMA.

C netekropa cursan 34 MocTymaeT 4epes peryisTop rpOMKOCTH
R7 na Bropyto MukpocxeMy DA2. D10 ycuinTenb MOWHOCTH, CliO-
COOHBI pa3BUBATh TIPU HANPSKeHAW Tvranud 9 B Ha Harpyske
conporusieHueM 4 OM BLIXORHYI0 MOWHOCT, 0 1 Br. B nauiem
Cliyyac HaTIpsDKEHHE TINTAHWS MEHBLIIE, a CONIPOTUBASHHME HArpy3Ku
Gonblile yKa3aHHbIX 3HayeHWil. [10ITOMy M BbIXOOHAS MOLLHOCTb
orpaHuyeHa 3HayeHuem 250 MBt. KpoMe Toro, mpH yMeHbLUEHHOM,
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DA2 K174YHaA

IO CPABHEHMIO ¢ TIACTIOPTHBIM, HANPSKEHUM MUTAHUS HOBBILIACTCSH
HAAEKHOCTh MHKPOCXCMbI, 1 €6 MOXHO YCTAaH4BIMBATb Ha Hedar-
Hyo Itaty Ge3 pamuatopa. MarHuTHast aHTeHHa BHITIOJHEHA Ha
CTaHZAPTHOM (epPUTOBOM CTEpXHE OT mpHeMHUKa «KOHoCTh-105»
(cm. m. 2.18). Karymxka L1 comepxur 83 sutka nposona JIDUIO
8x0,07, HAMOTAHHBIX HA ONHOM KpAKD CTEPXHSA BUTOK K BUTKY.
TloBepx aroii karyuiku pasmeuiaror 1.2 — 3 sutka nposoga [19B-1
auamerpom 0,21 MM, Katyuiky L3 pacrionaraior Ma Apyrom KOHIE
CTepXHSA W HaMathbBaoT ee npoBonoM [19B-1 anamerpom 0,12 Mm
BUTOK K BUWTKY — 165 BHTKOB. [ToBepx Hee HaMAaThiBaloT KATYLIKY
cea3n L4 — 10 sutkoB mpoBoma [IDB-1 mmamerpom 0,21 MM.
Tpausucrop moxer ObTe Nwoboit us cepuu KT315. Bmecto
K118YI11b momoiiner muxpocxema K118YITIA, miGo KI118VITIB,
K118YIIII (aBe mociaenHue MUKPOCXEMBI PACCYNTAHBI HA HATIPsIKe-
Hye 12,6 B 1 o61azaior Ko3hPUUMEHTOM YCHIIEHHS!, COOTBETCTBEH-
Ho, 1500 u 2000, npu wanmpsxenun nutaHus 6 B xosdduunenr
YCHJICHHSI MUKPOCXeM CHHXAETCA TIOYTH BHBOC).

JNvnamuyeckas ronoska — 0,1TJ1-6, 0,200-1, 0,25IA-19 wnu
AHANIOrMYHAd, CO 3BYKOBOM KaTyiikoi conpotusieHmem 6...10 Om. B
HaTaXMBAaHUM TIPUEMHHMK, KaK MIPABHIO, He HyxXnaeTcs. C HeKOTOpbI-
MM 3K3eMIUiapamMu MuKpocxeMsl K174YH4A moxer Habmiomarses
MCKaXeHHe 3BYKa Npy Majiodl TpoMKocty. Torga mpuiercs Touee
ronobpats pesuctop R10, utobsl U30aBUTLCS OT MCKAXEHMIT Tuma
«cTyneHska». [lonpobHoe omycanne TpuUeMHKMKA IpUBORUTCS B [40].

3.12. PagvionpuemMHuUK Ha
MHOrO@YHKLLIMOHANLHO MUKpOCXeMe

O of06HOM KOHCTPYKUNM YXE pPacCKa3biBaloch B CTATHE
. Snuyka «Pagsonpuemuuk Ha Mukpocxeme K174XAl10» B xyp-
Hare «Paguo», 1991, Nel2, c. 72, 73. XoTsa B crarhe omucaH
CpaBHUTEABHO YYBCTBUTENBHBIN ITPUEMHHUK, KOHCTPYKUNIO HETPYL-
HO MOACPHHU3WPOBATh X HE TOJABKO YAYYLUWTE 3TOT MOKA3aTeIb, HO
Y PacHIMPUTh DMHAMUYECKUN IMAmas3oH NpueMHHKa. Cxema Tipu-
€MHHKa TIpKBeleHa Ha puc. 3.14.

J1nst TOBBLILIEHHA YYBCTBUTENHHOCTH M NYYILETO COTNACOBaHUS
MATHUTHOM aHTEHHBI C MHKPOCXeMON BBeleH (M0 CpaBHEHHIO
MCXOINHBIM BapUaHTOM) MCTOKOBbLIi TIOBTOPHMTENb Ha TPaH3MCTOpe
VT1. brnaromaps atomy ofecriednBaercs BbICOKAs HOOPOTHOCTb
AHTCHHOTO KOHTYpPa, a 3HaYWT, U XOpOoUIasi K3OUPATEIbHOCTL TIPU-~
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eMHHMKa. YIaroch CAeNarTh NPUEMHHUK ABYXAMANIa30HHbIM — BbIOK-
PAIOT TOT WK MHOI auanasoH (B win CB) mepexiodatenem SAL.

TIOBBITUEHHMIO YYBCTBUTENLHOCTH W 3h(eKTHBHOCTH paboThl
cucteMbl APY criocobetyeT ipuMeHeHue B AM eTeKTope TpaHC-
dopmatopa Tl.

Lcs gy

T Ok a7¢ )l

Puc. 3.14. Cxema Ha MHOTog: #¢

DKCIIepUMEHTHl TI0KA3ajM, 4TO MO CPaBHEHMIO C MCXOAHBIM
TNPpUEMHUKOM, B KOTOPOM B KayeCTBe Harpy3Ku AETEKTOpa HCIIONb-
30BaH Pe3ucTop, TPaHCHOPMATOp, XOTS M NPHUBOAMT K HE3HAYM-
TeALHOMY YCIIOXHEHUI KOHCTPYKUMM, TO3BONSET TOBBICUTE YYB-
CTBUTENBHOCT TIPUMEPHO BABOE W PACIIMpUTL AUHAMUYECKHI
JMana3oH NPUMEMHIKA, YTO 0COOEHHO BaXHO NPU NPHEME MOIHBIX
M MECTHBIX PafHOCTaHIWH. ,

B ocransHOM pajuOnpUeMHUK paboTaeT aHAIOrMYHO: PE3UCTO-
poM R4 peryampyioT rpOMKOCTb, COBMEILEHHBIM C HUM BbIKIIOYa-
TenieM SA2 monaloT NUTaH)e; HACTpauBaloT IPUMEMHUK Ha CTAHLMM
KOHEeHcaTopoM mepemeHHo# emkoctd Cl. JUid MOAKIIOYEHHsS
BHEUIHETO TOJIOBHOTO TeneoHa cnyxuT pasdbeM X1.

Maioe KOMMYECTBO peTaneit MO3BONSeT CleNaTh JTOT TPHEMHUK
KAPMaHHBIM, C TIMTaHWeM oT Oatapen HampsbkeHueM 3 B. B otom
cTyyae aHTeHHa OYJET OTHOCHTENBHO KOPOTKOMH, IOSTOMY H OYEHb
HOBLINON YYBCTBUTEILHOCTH THOMAYYMTD He yaacTes. PUCYHOK neyaTHOH
TDIATBI M3 ABYXCTOPOHHEro (GONLIMPOBAHHOTO MaTepHaia IPUBENEH Ha
puc. 3.15. [etany pa3sMeuialoT Ha OQHOM CTOpPOHE IUIAThl, BTOpas
OCTaBIEHa METAUTM3NPOBAHHOM M COSIMHEHA C OOLUMM MPOBOAOM.

B npueMHMKEe NPUMEHEHBI ClERYIOLUHE JETANM: KOHAEHCATOPhI
C5, C6, Cl10, Cl1 — K52-1; C1 ~ KII180 oT pamiokoHCTpyKTOpa
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«K)HOCTI:-]OS», HO MOLONRET M IPYTOH MATTOTabapUTHBI OJHOCEK-
UMOHHbEH; OCTANbHbIE KOHACHCATOPBI — JIK06bIe MalorabapuTHble.
[lepemennit pesvctop — CI13-38M. TpaHchopMmarop BbinoaHeH
Ha KOnblE BHEWIHHM JuaMeTpoM 7 MM u3 deppura 1500HM n
comepxut 160 BuTkoB mpoBona [DB-2 auamerpom 0,1 MM (ero
HaMaTbIBaTh Jyquie BABOE CINOXEHHBIM HPOBOHOM).

OcHOBa MarHMTHOW aHTeHHB! — TTOCKHit CTepXeHb pasmepa-
MK 4x16x60 MM u3 depputa 400HH. Karynika L2 conepxur 83

BuTKa mpoBoja I18B muametpom 0,21 mm, a LI — 250
T19B-2 auamerpom 0,1...0,15 Mm. poR

65

Kx1

KX1
—]

FiaPhall, 2
KGB1 (+13

60

Puc. 3.15. Mevatnas nnara Ha MHOFO! A

Hanaxupatue npueMHuka cBomuTes K nopbopy YMCna BUTKOB
KATyLIeK aHTCHHOTO KOHTYPa Uil OBECHEYEHHS HYKHBIX TPaHHL|
AnanasoHos. B nekotopeix cnyyasx monbopom pesncropa R2 yaa-
©TCsI ZOOUTHCH MAKCUMATBHON YYBCTBUTETILHOCTH npuemHuka. B
ciny4yae )I(Cu C'dMOBOsz)K}lCHKﬂ PEKOMEHAYETCH YCTAHOBUTDH AOMON-
HHUTENBHBIM KOHAEHCATOP eMKOCTBIO 4700...10000 n® mesxay BeiBo-
aaMu 9 u 11 MHKpPOCXeMBIL.

[TonHoe OMHCAHME NPUEMHUKA IPHBORMTCA B (41].
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3.13. MNpocTtoit npuemHuxk Ha K174XA10

MpyeMHUK (puc. 3.16) obecreunBaeT MPUEM CHUTHAIOB pagno-
craHuuu B muanasoHe CB. YyBCTBHTENBHOCTH €r0 CpaBHMMa ¢
YYBCTBUTEBHOCTBIO CYTIEPreTepoanHa.

cg
B88mx
168

ca R
€2 25 (12.495) g oaTw m%-{):]: 47

c8
T %00

Puc. 3.16. Cxema mpocToro npuemMHika Ha K174XA10

CurHan, NpUHATHIL aHTeHHoH WAL, Yepe3 KOHICHCATOP CBA3M
C1 mocTynaeT Ha NMOIOCOROM! QUILTP HA CBA3AHHBIX KOHTYpax L1,
C2.1, C3, C2.2, L2, mepecTpanBacMblii KOHIEHCATOPOM IIEPEMEH-
Hoit eMkocT C2. PunbTp MOBLILIAET H3GUPATENBHOCTD TIPUEMHA-
Ka TIO COoCeaHEMY KaHany. BbizeneHHblil QunsTpoM pagMoyacToT-
Wbl cUrHAaN yepes KaTywiky cBsay L3 mopaeTest Ha BXOL
mukpocxeMbl DAL, YeureHHbiH PY curHair BRIIEIAETCA HA HATpy-
304HOM pesycTope R1, MOAKNIOYEHHOMY K BBIBOIY 15 MuKpocxembl
DAl u TocTymaer ganee Ha BxoX meTekropa (BhBoA 14). Tlpose-
TEKTUPOBAHHbI/A CHTHAM C BHIBOAA 8 MIKPOCXEMBI 4epe3 KOHAEHCA-
Top C6 MOZBOTUTCH K PEryisTopy TpoMKOCTH, QYHKUMYM KOTOPOTO
BoimonHseT pesucrop R2. C BhiXOa YCWIMTENS 4Yepe3 pasiein-
TenbHble KOHTencatophl C10 u katywrky L4 curnan 34 nocrymaer
Ha TpOMKOroBopuTesb. Konzencarop C5 BBINONHSAET pyHKLIUIO
paseasky cucteMbl APY. Oun neobxomuM st Toro, urobsl APY
cpabarhiBajia TONBKO NPY MEITCHHBIX M3MEHEHMAX CUTRAjIa Ha
BXOHC TIPMEMHMKA, a He OT MMIYILCHBIX MoMeX. KORJeHCaTophbl
C7, C8 (GuabTpyioT BHICOKOYACTOTHBIE COCTABISIOILAC MPOAETEK-
TUPOBAHHOTO CHrHana, C9 GoKupyer uenb o6paTHON CBA3U yCH-
ANTENS 3BYKOBON uacToThl. OCHOBHBIE AETWIM TPHEMHMKA CMOH-
THPOBAHBI Ha TieyaTHoOM Tiate (puc. 3.17).

74

[onocoBoit GUIETP BLUTONHEH B BUAE OTIENBHOTO y3Na METO-
oM HasecHoro MoHTaxa. Karymrku LI, L2 comepxar 1o 635 But-
xoB nposofa [19B-2 auametpom 0,27 MM, HaMOTaHHBIX BHABaN Ha
GyMaxHBIX TUAB3aX ¢ BHEUIHUM AuamerpoM 10 MM, BHYTPb KOTO-
PbiX BCTAaBIEHBI OTPE3KH CTEPXHeil AuaMeTpoM 8 MM u3 deppura
600HH. Karymka L3 HaMoTaHa noBepx KaTymku L2 ¥ conepxur 2
BUTKa posofa TIDB-2 amamerpom 0,27 mm. Katymka L4 Geckap-
KacHasl, HAMOT2Ha Ha OITpaBKe JMAMETPOM 3 MM W COAEPXUT 6
BUTKOB mposona I1DB-2 nuamerpom 0,41 MM. Muxpocxemy
K174XA10 MOXHO 3aMeHUTb AHATOTHYHBIMM HMMITODTHBIMH —
TDA1083, A283D wu R283D. [lonHoe omucaHue TpUEMHHAKA U
MeTOAMKA HAaCTPOHKK TpuBeacHsl B [42).

Pue. 3.17. flevartHas nnata NpoCToro npueMHuka Ha K174XA10

3.14. PaguonpveMHuk ans pavu

[IpueMHyK paccuntaH Ha paboTy Tonbko B AuanaszoHe CB
(525...1605 xl'u), obnamaer 4yBCTBMTENILHOCTBIO TIpH ITIPUEME Ha
MarHuTHy10 aHuteHHy He xyxe 1,5 MB/M (y onHoit u3 Momudmka-
umit npueMHuka «Crigona» — 0,5 MB/M) » uennoxodt uabupa-
TEJIBHOCTBIO. T1dTaeTcs OH OT MCTOYHMKA HanpskedueMm 9..12 B,
HO pabOTaeT W IIpy CHMXEHWH HarpsAXeHus fo 6 B.

CxeMa HpuHeMHMKa TpuiseleHa Ha puc. 3.18. OH comepxur
JIBYXKOHTYPHYI BXOZHYIO L€Tb, YCUIMTeNb pamuodactoret (PU),
KACKAIHbI{ JETEKTOP W YCWIMTENb 3BYKOBOH YacTOTBI.
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[TpUHATEI MarHUTHOW aHTEHHON CUTHAI PY yepes mon0COBOM
buipTp (MTD), cocTOAMMIA U3 KATYLIEK UHAYKTUBHOCTH L1, L2n
xoHneHcaropos Cl...CS, TOCTYIaeT Ha BXOI ABYXKACKAJHOTO yCH-
murens PY. QunbTp MOBbILUAET U3OMpaTenbHOCTL NpHEMHUKA 1O
COCeiHEMY KaHaly, OH TIepeCcTpanuBaeTCs TI0 Juana3oHy KOHACHCa-
TopoM nepemerHoit eMmkocti (KITE) C2. TlepBbiit Kackag yCuim-
Tens RLITOJHEH Ha TIONEBOM tpatisuctope VI1 no cxeme ¢ 00LIMM
MCTOKOM, \'IO3BOIIHIOU.(EI7[ COXPaHUTH JIOCTATOYHO BBICOKOE BXOHOC
COMpOTUBJEHKE Y TIOAKIIOUHTE KoeGatenbHbiit KOHTYp 1D He-

SA1

9.5 mA

Ans gasv

Puc. 3.19. [levatnas anata

NOCPEACTBEHHO K ycunuTemo. B 1o Xe Bpemd, TaKoM KacKal
oBecreunsaeT Gomblliee yCUIeHHe TI0 CPABHEHMIO ¢ UCTIONb30BAHU-
eM TPAH3WCTOPA B PEXWME MCTOKOBOrO TIOBTOPHTE/A.

Harpyska nepsoro kackaga — pesuctop R2. C Hero curHam
rocTynaeT yepes koHneHcarop C9 Ha BTOPOH KacKag — OObIYHBLA
anepUONMYECKHA YCWINTENb HaNPSKCHUS, CcOOpaHHbIH HA TPaH3W-
crope VT2 mo cxeMe ¢ OOMIMM IMUTTEPOM. C BbIXOna Kackana w3
(pe3ucTopa Harpysku R6) ycuneHnbiit curdan PY nocrynaer uepes _']T:_{
konpencarop Cl1 Ha KacKanHBIM JETEXTOp, cobpaHHBIH Ha anMomax
vD2, VD3, VD5, VD6 u xonzeHcatopax C12...C14. Takoi geTeK-
TOP CYWNIECTBEHHO TIOBLIUIAET aMILTUTYAY HpO)IETeKTVIPOBaHHOTO
CUTHAZA TIO CPABHEHMIO C OOBIYHBIM JETEKTOPOM HAa OJHOM MM
ABYX IMONAX, @ TAKXe YAYuIIaeT M3CMpaTe/bHOCTb ¥ CHUXacT
BEPOSITHOCTE TI[)OHVIKHOBCH]/M BbICOKOYACTOTHBIX COCTABJISTIOLMX
curnana B ycunurens 34, 4To, KaK W3BECTHO, ABIHETCH OJIHOM U3
TIPHYMH CAMOBO3OYKIEHNH.

TlogkmoueHune K KaCKalHOMy IETeKTOpy MUOIa@ VD! npusoaut
K CXAaTUIO IMHAMMYECKOro Juana3soHa CUTHAJIA TIEpEN €T0 JEeTEKTH-
POBAHMEM W MCTIONBIYETCS B3AMEH CHCTEMBI aBTOMATHYECKOM pe- &
TyHPOBKM yeHTeHnst. DPPEKT CXATUS YCUITMBAETCS NIOAKTIONEHH
em auona VD4, Tlpu xenaHMM MOXHO BKJIOYKTE B LETb KaTola
31X JMOIOB BHIKIIOMATENW M BBOKMTh [MOABI B IeWCTBHE MO
CcBOEMY yeMOTpetmio. OCHOBHBlE ¥ JOTOIHMTENIBHBIE JMONbI Ae-
TEKTOpa ZOMXHbI ObITh TONBKO TepMaHUEBRIE.

C warpyaxu aerexropa (pesuctop R8) curnan 34 nopaercst
yepes pesucTop R9 Ha peryrstop TPOMKOCTH — TepeMEHHBIH
pesucrop R10, a ¢ Hero Ha BXOA HBYXKACKAAHOTO YCHIMTENA 34,
co6paHHOTO Ha GUIOJSPHBIX TPAH3UCTOpax MO 6ecrpaHchopma-
Topoi cxeme. KouneHearop C16 npenoTspamact camMoBO30YXIe-
HMe NpUeMHUKA TIPH MAKCHMANbHOM TPOMKOCTH (IBIXOK Tepe- 3

MEHHOTO pe3ucTopa — B KpaitHEM MPaBoM IO CxeMe FOOXEHHUH) 4
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W ROTONHUTENRsHO PuibTpyeT KoneGanus PY nocie getekTopa. C
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76




JIMHaMUYECKYI0 Tonosky BAIL. TMTuranue TrogaeTcss Ha TPUEMHUK
BbIkTIOYaTeneM SAL.

KpoMe yKa3aHHBIX HA CXEME, MOXHO MCHONB30BATh TPAH3UCTO-
pur KIT303[, KI130311 (VT1), KT312B, KT312B (VT2), KT315E,
KT315%K (VT3), mobue us cepuit MII37, MII38 (VT4, VT7),
mobsle u3 cepuit MII39..MH42 (VT5, VT6). Tpausucrop VTI1
KENaTeNbHO Mofo6parh ¢ HAUOOJIbUIEH KPYTU3HOH XapaKTEPUCTHKH,
VT2 — ¢ xoohduuuentom nepenaun Toka Gaser 100..110, VT3 —
120...130, VT4..VT7 — 60..70. Jnome VDI1..VD6 — mobbie u3
cepun 9. TIpM MCIONB3OBAHUM TIEPEMEHHOTO PE3UCTOpa, COBME-
WIEHHOTO C BBHIKIOYATEREM, OTACALHOTO BRIKIIOYATES NMTAHUS He
noHanobutes. KOHIeHCATOPBI IOCTOAHHOM EMKOCTH — TO0OTO THITa,
okcuanple C7, C10, C15, C17, C18 — K50-6 wwm npyrue Ha
HOMUHaNbHOE Hanpsikedue 16..25 B, monpctpoeunste Cl, C3 —
KITK-1, xoHmencaTop TnepeMeHHoil eMKOCTH ~— IBYXCEKLIMOHHbIHA, C
BOIAYIUHBIM JIHOJIEKTPMKOM M M3MEHEHUEM eMKOCTH oT 12 jo
495 nd (b KpaitueM cryvae MoxHo ucrionssosats KITE ¢ Makeu-
MambHON emkocthio 365 nd). KonneHcatop C4 BBINONHEH B BHIE
JBYX OTPEe3KOB MpoBOIA IMaMETpoM 2 ¥ WIuHoit 10 MM, pactiono-
JKeHHBIX Ha pacCTOSTHWUK 10 MM Jpyr oT Apyra.

Karylika L1 HamoTana Ha crepxHe muameTpom 10 u mimnoit
200 MM u3 deppura 400HH BUTOK K BUTKY U COREPXHT 49 BUTKOB
nposoaa JISIIO 7x0,07. Karywky pacnofaraloT Ha pacCTOSIHMM
8..10 MM OT OIHOrO U3 TOPLOE cTepXHA. ITOCKONBKY KaTyuiky,
BO3MOXHO, TIPUIETCS TIEPEeMELLATh O CTEPXKHIO BO BpeMs HaltaXu-
BaHMA TIPUEMHHMKA, XEJIATeNbHO W3TOTOBHTE Wi Hee OYMAaXHYO
FMb3Y W PACTIONOXKUTb HA Hell BUTKHM KaTYWIKH.

Karyinky 12 MoxHO HamoTats Ha Xonple Ki6x8x4 u3 deppura ¢
MAarHUTHO TIPOHMLAEMOCTbI0 100 — OHa comepxuT 64 BUTKA TIPOBO-
ma. JIOLIO 7x0,07. MumyktusHocts Karymkn — 200 mxI'n. Ecmn
OyleT WCronb30BaH KoHAeHcatop C2 ¢ MAaKCUMANLHOM €MKOCTBIO
365 nd, MHAYKTHBHOCTb KATYUIKW AODKHA coctaBmsth 270 MxIH,
a 3HAYUT, YMCIO BUTKOB €€ TpuieTcs yeawMuth go 75. Yucno
BUTKOB KaTywKu L1 B 5TOM CTyyae yBenuuuBaioT mo 57.

Jnnamuyeckas ronopka BA1 — 0,5IAI-2 co 3BykoBoit ka-
TYmKoit colporuBieHHeM 8 OM. MOXHO Takxke MCIONB3OBATH
ronosky 0,5T-37 b0 rojoBKy oT aBOHEHTCKOTO TPOMKOTOBOPH-
Tend CO 3BYKOBOii KarywKod comporubienuem 4 Oum.

Bonblilag vacth jgeraneil MpUeMHMKa CMOHTMpPOBAHA Ha Tevar-
Hott tmate (puc. 3.19) U3 ONHOCTOPOHHETO (ONBEIHPOBAHHOTO CTEK-
JIOTEKCTONIUTA, [TEPEMBIYKYM MEXAY TPOBONALIUMH JOPOXKAMHU BbI-

78

TIOAHEHE! OXHOXWIBHBIM MOHTAKHLIM IPOROAOM B M3ossiuu. Flon-
crpoeynble  koHAeHcatopsl Cl v C3 ykperyienb! Ha IIaHKe H3
cTekIoTekcronuta. [Inara csoeii GONBIUPOBAHHOIN TLIOLIANKON npu?
KperuieHa BuHTamMM K Koprycy 6noka KITE. BweiBonm poropa KI1E
npuMtasH K oblemy npoBony TipuemMHuKa. Koprye st npueMHuKa
MCIIONB30BAH TOTOBLIH — OT TpOMKorosoputenst «06b-305», Ho
nonoiigeT moboit APYroit CoOTBETCTBYIONIMX TaGapUToB.

Hanaxusanvue npueMHHKA HAUWHAIOT ¢ ITPOBEPKU U YCTAHOBKK
PeXuUMOB PaboThl TpaH3HCTOPOB. CNENyeT YCTAHOBUTDL MOACTPOEY-
Hble KonfeHcatopel Cl u C3 B cpenuee mionoxeHue. OTKTIOUUB
KonpeHcaropst C2.2, C3 u karywky L2 u yctanosus Ha mecto C4
nepeMaIdKY, . IOf00paTh MonoxeHne Karyuiku L1 Ha cTepxHe aH-
TEHHBI TaK, 4TODB HACTPOHKA Ha PAZMOCTAHUMIO «Masik» npouc-
XOIWNa B IONOXEHUK TTIOYTH MaKCuManbHol emkocty C2. OcTasus
C2 B 9TOM MONOXKEHWH U BOCCTAHOBMB TIOJIHOCTHIO cxemy [Id,
HYXHO TOfo0paTh YMC/IO BUTKOB KAaTYWKW L2 nmst moyuenust
MAaKCHMAaNBHOI rpoMKocTH npuema. CHopa oTkmounts C2.2, C3,
L2 ¥ HACTpoMTs NPHEMHMK Ha KaKyl-THGO CTAHUHMIO B TIOTOXKE-
HUW HOYTH MMHUMAIBHOM eMKOCTH. He MeHsst MooXeHus poTopa
C2, BocCTaHOBUTB cxeMy [T U MOACTPOCHHBIMHI KOHAEHCATOPAMA
C3 u Cl gobuthes MakCUMaRBbHON IPOMKOCTH TIpUEMa.

TlonHoe onucaHne mpueMHUKa tpuBoIuTes B [43].

3.15. CUHXPOHHbIA AM npueMHuxK

TMpennaraemuiii BateMy BHUMAHHMIO TTPMEMHHK — OJHA U3 TIep-
BEIX pa3pabOTOK B €IUE OYEHb MaNo OCBOEHHOM 0OIACTH CHUHXPOH-
HOTO pamuoiipyema. OH NMO3BONSET € HOCTATOYHO BBICOKMM Kaue-
CTBOM MpPUHUMATE TPU-YETHIPE MECTHBIC MM MOILHBIE YHATEHHbE
PamMOCTaHHMY B JMANA30HE CPCIHWX BOJIH.

[IpMMEHEHHE CHHXPOHHOTO JETEKTOPA MO3BONMIO 3HAYUTENb-
HO HOBBLICHTh Ka4eCTBO AEMOAYISALMN CUTHAIA, HCKITIOYUB MCKAKE-
HUsl, OBYCNOBNEHHBIE HENMHEWHOCTHIO OBBIYHOrO JETeKTOpa Ory-
Haroweit. OMHOBPEMEHHO CHU3MICSA YPOBEHb [IIYMOB, YMEHBLIKIUCH
TIOMEXH OT COCEAHMX CTaHuMit. [locnemHue He IETEKTHpYOTCA
CUHXPOHHbBIM JETEKTOPOM, a Kb NMpeoOpa3oBHBAIOTCS MO YacTo-
Te¢, TIO3TOMY TIpU paccTpoiike Gomee 10...20 k[ Mewawooume cur-
HaJIbl OKA3LIBAIOTCA B TUIOXO CBILUMMOCH M JIETKO OTOHIBTPOBIBA-
eMOW y/IBTPa3ByKoBOH 06nacty criekTpa. CHHXPOHHBIA AETEKTOP
TIO3BOMIMI TAKKE PACUIMPUTD HOJNOCY BOCNPOM3BOAMMBIX YACTOT A0
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10 kT, T.€. TIOMHOCTBIO PEaNM30BATH CHEKTP MOAYTUPYIOIMX CUT-
HAJIOB, ITEPEeAaBaeMbIX PATMOCTAHUMAMU B 3bup. OCHOBHBIE TeX-
HUYECKME XAPAKTEPUCTHKY MPnBeAeHsl B Tabn. 3.1.

OCHOBHbIC TEXHIUHECKAE XBPAKTEPUCTHKHN CHHXPOHHOTO Tabnuya 3.1
AM npremuiaka
XapakTepHUcTUKa Mapametp
HyBCTBUTENBbHOCTL, MB/M, He Xyxe 1
JAiManasoH BOCNPOU3BOANMEIX 4acToT, L, He yxe 50...100G0
CenekrUBHOCTL NPU PAcCTPOlke Ha 20 KT, OB, He MeHee 26
BoixoaHas MOLHOCTL, BY, He MeHee 1

[IpreMHUK paccunTa Ha MOTKIIOYCHHE BBICOKOKAYECTBEHHBIX
TeNedOHOB MM TPOMKOFOBOPHTENS ¢ HOMUHANBHBIM COTIPOTHBIIE-
Huem 4...16 OM, BOIMOXHO TAKXE MOAKNOUEHUE BHEIIHETO YCU-
nurens 3Y HenocpeRCTBEHHO K BBIXOLY CMHXPOHHOIO JIETEKTOpa.
TuTaeTcq TpUEMHUK OT MCTOYHHKa Hanpsikenuem 12..15 B, mo-
TpebasieMblit TOK (TIpU Maoii TPOMKOCTH) He mipesbluaeT 40 MA. B
ONMUCHIBACMOM BAPHAHTC PUEMHHMK PACCYMTaH Ha TpueM Iepenay
pamMOCTaHUMIA, paBoTaiotuyx Ha yacrorax 549, 846, 873 n 918 xl'u.
W3MeHNB eMKOCTH KOHIEHCATOPOB M (M/1M) YMCAAa BUTKOB MATHUT-
HOW aHTEHHB! ¥ KaTyUIKU reTepolnHa, NMPHUEMHMK MOXHO HacTpo-
MTh HA YaCTOTHI APYr¥X paauocTaHuuit mmanasoHos CB u [IB.
Cxema npveMHUKa TipefcTasneHa Ha puc. 3.20.

MpreM BeseTcsi Ha BCTPOCHHYIO MACHUTHYIO aHTeHHy WAL
BXOTHOI KOHTYP COCTOMT M3 KaTyllKK L1 W moaimoyaeMbix K Hew
kouaencaropos Cl...C8, s TOYHON HacTPOKM Ha YacTOTh! BbIO-
PAHHBIX PAZMOCTAHUMIE CAYXAT TIOACTpOeuHble KoHxeHcaTopsl C2,
C4, C6 u C8. Pesuctopsl R1..R3 cHuxaloT 10OpOTHOCTh KOHTYpa
MarHMTHOW aHTEHHBI, PACIIMPSA ero MONOCY MPOMYCKAHHS TPH-
mepro o 20 x['u. OtecyTeTBUE pesucTopa TIpU TpHEME MaloMoul-
HOI1 pagrocTanLuK, paoraoweit Ha yactote 918 KI'u, oSycnorie-
HO HEOBXOAMMOCTBIO COXPaHUTH B STOM CIy4ae MAaKCUMAaNbHYIO
YYBCTBUTENBHOCTh TIPMEMHMKA. YCHAMTENb pamuouactors! (PY)
cobpan Ha TpansucTopax VT1, VT2 U ciayxuT He CTOABKO A%
YCUIEHHS CMIHAA, CKONBKO JUIS COFAACOBAHUS OTHOCHMTENBHO
BBICOKOTO PE30HAHCHOTO CONMPOTUBAEHUS KOHTYPR MarHWTHOM aH-
TEHHbI ¢ HA3KNUM BXOAHBIM CONPOTUB/ICHUEM KITIOUEBOTO CMECUTE-
na. Kpome Toro, youmutens PY sammmaer BXOAHOW KOHTYp OT
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MPOHUKAHWA PALMOYACTOTHOTO HANPAKEHUA CO CTOPOHH Undpo-
BOW YACTH TIPUEMHHUKA.

[ereponun cobpan Ha noneBom TpaHsuctope VI3 U HacTpoeH
(B KaXIOM TONOXeHWY nepekimioyatens SAl) Ha yueTBEpEHHYIO
4acTOTy TIPUHMMAEMOTO CHUTHIAa. B KOHTYp TeTepoavHa BXORWT
karymka L2, moncoemuHsieMpe cekumeit SAl.2 mnepeximouatess
konaencaropsl C9..C13 u Bapukan VD1, moactpauBaioniyit ero
TOUHO Ha YMETBEPEHHYIO YacTOTy curHana. Bo uabexauue cykeHus
RMana3oHa TOACTPOUKM B HMXHEM (710 CXeMe) TIOJIOXEeHHMH repe-
xmouatens SAl (npy nipueme camoit HU3KOUAaCTOTHOM pagvocTaH-
1Y) TApPALAEABHO TeTEPONMHHOMY KOHTYPY MOMCOEANHAETCS elue
onuH Bapykan VD2,

Co croka TpaHsucropa VT3 curHaji reTepoauHa NOJReTCs Ha
MGPOBOI AETUTENDL YAaCTOTHI Ha YeThipe, COOPaHHBIIE Ha TPUITEpaX
mukpocxeMbl DD (kak nokasana npakTvKa, TpurTepbl cepun K176
HOPM&TLHO PaGOTAIoT Tpy YaCTOTE. BXOAHOTO curHana Ao 4 MIn).
Ha Bbixomax Tpurrepos (opmupyercs derbipexdastoe (0, 180, 90 u
270°) HanpsKeue ¢ yacTOTOM NpHHMMaeMoro curhana. Oxo ume-
€T IPAMOYro/bHYI0 GOpMY H CKBaXXHOCTb (OTHOUIEHHUE IEPUORa K
JUTMTENBHOCTY MMITyAbCa), paBHywe 2. Jloruueckas MMKpocxema
DD2 GopMupyeT MMITyALCHl €O CKBAXHOCTHIO 4, MOOUEPENHO OT-
KpbIBAIOLME KIOYM BanaHCHLIX cMecuTeNed, COGPRHHBIX Ha MHK-
pocxeme DD3. Curnanblble BXORbI KIMOUEH COEIVMHEHBI BMECTE, ¥
Ha HUX MOJNAETCs HanpsKeHue MPUHWMAEMOTO CUTHAJA ¢ BBIXOJA
yeunyrens PY. [Isa HuxHuX 10 cxeme Kiioua obpasyior GamaHc-
Hb cMecuTenb (BasoBblil AETEKTOP) CUCTEMBI $Ha30BON aBTONOI-
crpoitku uactorsl (PATTY). Ou BbIpabaThiBaeT HaPsXEHUE ONG-
KM, MIpONOPUUOHANBHOE OTKIOHEHHIO caBHTa (a3 Mexay
HaTIPSKEHUAMM CUTHANR y TeTepoarHa ot 90°. Hanpaxenne own6-
KW criaaxysaeTcs Kkouaexcaropamu C21 n C22, ycunusaetcs omne-
pauMoHHbM younutenem DALl u uepe3 NMpoNHOPUMOHAALHO-HH-
terpupytownit Gunbtp R10, R11, C27 noctynacT Ha BapuKailbl
VD1, VD2, noacTpauBas 4acTOTy reTepoaMHa.

Ecnu npy BKITIOYEHMM NMPUEMHMKR MAM TEPEKITIOUeHUH Ha-
CTPOEK YACTOTa CMTHA/Na HAaXOAMTCH B TIPERENax TONOCH! 33XBaTa,
cucrema PAITY 3axBaThbIBaeT €0, YCTRHABIMBAS TOUHOE PABEHCTBO
4acTOT ¥ 90-TpajlycHblit (ha3oBbIl CABMI CUTHAIOB HA BXOXAX CMe-
cutens. I1pu 3T0M Ha BXOfiax GamaHCHOro cmecutensi, oGpasoBaH-
HOTO JBYMS BEPXHHMM (770 cxeme) KmoyaMH, (ajhl CUTHAIOB
COBMARAIT, YTO M HEOOXOMUMO TS CMHXPOHHOW HEMOIYAAUMM
AM xoneGanuit.

82

JeMOnyAMpOBaHHLIH CHTHAA 3BYKOBOH 4actoTsl (34) ¢ Bhixona
CHHXDOHHOTO NETEKTOPA MOCTYNAST Ha CHUMMETPUYHBIA GUILTD
HKHuX dactoT (PHY) ¢ uactortoit cpesa 10 kTu. D10T PubTp,
OTpenensiomnil CeNCKTUBHOCTE MPHEMHUKR, OCTabAsSeT CUTHANB!
COCETHHUX TI0 4acTOTE PANMOCTAHLMH, KOTOpPHE TocHe Mpeobpazo-
BaHHA B JETEKTOpE MONAmaloT B YILTPA3BYKOBYIO OBJACTh YACTOT.
Ona ynpouleHns KOHCTPyKuny o6e KATYIUKM CUMMETPHYHOTO
GunbTpa pa3meleHsl Ha ONXHOM MArHWTONPOBOAE, UTO BIIOHE
JOTYCTHMO TIpY COBNIOREHUM MTOPSAKA MOXKTIOUEHMS MX BIBOLIOB,
TIOKa3aHHOTO Ha cxeMe. CBSI3aHHOE C 9TUM HEKOTOPOE YMCHBLUE-
Hue ocnabnenys cMHOa3HbIX MTOMeX He UMEeT 3HAueHUs, MOCKONb-
KY OHH XOPOLWIO ITOAaBNAIOTCS ONEPaLMOHHbIM ycunutenem DAL.2,
Ha KOTOpOM coBpaH mpeasaputensHblil yowurens 34, Lens R12,
C24 BbIpaBHUBACT BXOXHbIE COMPOTUBIEHUA MHaepTupyzomem n
HEUHBEPTMpYIowero Bxoxos OV.

Yceunennoe HanpsckeHe 3U NMOCTYRAeT Ha JMHEMHBIA BhiXoa
(KOHTAaKT 1 pasbema X1) U Ha PeryasTop rPOMKOCTH — NepeMeHHbIi
pesucrop RI8. Yewmmrems Mourioctu 39 npuemuuka cobpan Ha
TpaH3uctopax VT4..VT8. Bomsiioe ycunreHue 110 TOKY COCTABHbBIX
TpaHaucropos VTS, VT7, VT6 1 VT8 BHIXONHOrO KacKaia TO3BONU-
JIC 3HAYUTENbHO YBEANUWTL COTPOTURICHUE HArPy3KM KacKada Ha
TpaH3ucrope VI4. B ycunutene umeercs Bonbronobaska — Lelb
R20, C31, crabunusupyiomas pexum pa6orsi OOC uepes pesuctop
R21. Perynarop rpoMxocTd BKIIOYEH HEOGLIYHO — RBUXKOM K
UCTOYHUKY CUTHaNa. Braronaps stoMy, 1mpu MajibiX ypOBHSAX IPOM-
Kocty cuabHo BospacTaer OOC gepes pesucrep R21, 4ro crocob-
CTBYET CHWXEHMIO McKaxeHuil. [luTaercs TpHUeMHUK OT TIpOCTei-
wero 6J0Ka TMUTaHHA, COXEPXKAILETo CeTeBoil tpancdopmarop TI,
auomsl VDS, VD6 u coaxuBalomuit dunstp R22, C34, C35. Ha-
NPSOKeHNE TIMTaHUS PATMOYACTOTHOM MacTH NMpUeMHHKa CTaBUIM3un-
poBaHo crabumutporom VD3,

MaruuTHas aHTEHHa NIPHEMHIKA BBIMOMHEHa HA KPYIIOM Mar-
HUTONPOBORE MuaMeTpoM 8 W mimHOM 60 MM M3 depputa Mapku
600HH. Karyurka LI cogepxut 52 Butka niposoza JIDIHO 21x0,07,
HaMOTRHHOTO BMTOK K BHUTKY Ha CKICCHHOI M3 KabennHoil Gymarn
runbae. g katymku retepoauHa L2 (34...24 Burka nposoza I1DJ1
auametpoM 0,15 MM) HMCTIONb30BaHa YHMGUUMPOBAHHAS apMaTypa
or Gumtpos [14 nopratvBHbIX nipuemHukos. Karywka 1.3 ®HY
(2x130 BurkoB npoBoxa [1OJ1 amaMetpom 0,15 MM) HaMoTaHa B ABa
nipoBosa Ha ¢epputosom (2000HM) konsiie Tumnopasmepa K16x8x5.
MaruuTtonpoBoa TpaHcdopmaropa nuTanus — [112x16. O6motka |
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conepxut 6000 BuTKOB Npososa TTDJI AMameTpoM 0,1 MM, obmoOTKa
{l — 2x350 BuTKOB TmpoBoxa 191 mmamerpom 0,31 MM.

Bumecto Tpanaucropa KI1303A 8 yowmarene PY MOXHO MCTIONB-
30BaTh ¥ IPYrve TPaH3ACTOPEL 3TOH Cepud, eCcil B HeMb MCTOKR
BKIIIOUUTD pemcmp aBTOMATUYECKOTO CMEULEHUs, l.l.ly'HTleOBaHthM
kongmencatopoM emkoctsio 0,01..0,5 mx® (Tpan3ucTop KII303A
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UEMM CMEUIeHWs] He TpebyeT, TaK KaK y HEro JOCTATOUHO Mailo
HanpsokeHue otceuku). TpaHsuctop VT2 — n1060# BEHICOKOUACTOT-
HBIH CTPYKTYpHl p-n-p. C TaKuM Xe YCIIeXOM B 5TOM KackKage Byuer
paGoTats y BHICOKOUACTOTHBH TPAH3UCTOP CTPYKTYPHI n-p-n (Ha-
npuMep, cepuy KT315), ecriu ero KonexTop coeiMHuTh ¢ NPOBO-
IIOM TIMTaHUSA, @ SMHUTTEP (depe3 pesuctop RS5) — ¢ ofigum nposo-
gom. TereponuH MoxHO cobpath Ha rpansuctope KIT303A.
ComnporusieHye pesyctopa R7 B 9T0M ciyuae HEOfXOAUMO yBesu-
uuTh o 1,8..2,2 kOM. B Kackagie npenBaputensHOro ycunenus 34
(VT4) Bo3sMoxHO npuMereHue TpaH3ucTopos cepuii KT312, KT315,
KT201, KT3102, B BLIXOZHOM — IIPAKTHYECKU TIOBHIX HU3KOUACTOT-
HbIX TPaH3UCTOPOB COOTBETCTBYIOLIEH CTPYKTYPHI.

IMpu 3amene TpaHsucropoB [T402A, T'T404A MaioMOmHBIMK
TpaHsucTopamu cepnii MIT35..MI141 BbixogHas MOIHOCTE YCHIIH-
Teas nouMsures. po 0,3..0,5 Br. Mukpocxemy K176TM2 (DDI)
MoxHO 3amenutb Ha K176TMI. Ilpu orcyrcTBMM MMKpOCXeMbI
K176/1E5 MoxHo oGoiiTich Ges Hee. B 5TOM ciyuae BIXONBI TPHT-
TepoB Aeaurens 4actothl (DD1) COCAMHAIOT HENMOCPEACTBEHHO ¢
YNPABNAIOMMYMY BxoZamy GataHcHmX cmecuteneii (DD3), a8 B BhI-
XOLHBIE LETIM Xitoyel (BoiBoasl 2, 3, 9 u 10) BKMOYAIOT Pe3yCTOPLI
conpoTubieH1em 2,2 KOM (MHa'ue OZHOBPEMEHHOE OTKPBIBAHHME FBYX
Kiioyeit Hapytnt paboty GanaHcHBIX cMecuTeneit). CreayeT, ogHa-
KO, YYECTb, YTO M3-33 BBCACHUA STHX PE3IUCTOPOB KOIDDUUMEHT
TIepesayl CMECHUTENICH HECKONLKO CHUM3UTCH. JInd asTonoAcTpoHKmM
MOXHO MCIIONB30BaTh M Apyrue Bapukansl cepun KB104, Crabu-
JATPOH — MIOOOH © HampsikeHdeM cTabuansanuy 9 B.

Konctpykuus npuemunka mMoxer 6uiTh M1060i, Heobxogumo
TONBKO 1103360TUTLCH © TOM, 4TOGH ANiHA NPOBOXOB, COESNMHSIO-
WYX mary ¢ nepexniodareneM SAl, Gblna MusHHMAanbHOM, a Mar-
HWTH28 2HTEHHa Pacriofaragach BOIMOXKHO Janblie 0T HUMPOBBIX
MUKPOCXEM. I/ICTO‘{HHK TTUTAHUA uenecooﬁpam—m WU3roTOBUTL B BUIIE
otaensHoro 6noxka. 310 M30aBMT OT MAarHWTHBIX HABOJKOK Ha aM-
TEHHY CO CTOpOHb! ceTeBoro Tpancdopmaropa. [leyaTHas marta
TIpHEMHUKA NPUBOANTCH Ha puc. 3.21, nozpobHas meTomuKa Ha-
CTpoliku NpusoamTes B [44].

3.16. CUHXPOHHBbII CB npuemMHuk
Ha Bxoze npueMunxa (puc. 3.22), ycTaHOBAEH [IKPOKOTIONOC-
HbIH KoneGarenpHblit KoHTYp L1, C3, HacTpanBaeMblii Ha cepenviHy
BbIOpanHoro yuactka CB nuanasona nogbopom konzencaropa C3.
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Takoe W3MEHEHNE MOXHO PEAnu3oBath C MOMOUIbI0 HaGopa KOH-
LEHCATOPOB, TEPEKIIIONAIMIMXCA JUCKPETHO ¢ TIOMOLbIO TEpe-
wiouatens. CMecuTeNb BHITIONHER Ha Tpansucrope VT1, Bxonuoi
CHPHAT Ha KOTOPLIM TojaeTcs yepes pesuctop R2, urpatouiit pois
ATTEHI0aTOPa. ATTEHIOATOP TIPENHA3HAYEH ILTH YMEHbIUEeHUH riepe-
KPECTHBIX FOMEX, BOIHMKAIOUIMX TPU TNPAMOM JETCKTMPOBAHKA
CHNbHBIX CHTHANOB, BCAEACTBHE HEIMHEMHOCTH KaHaja MONeBoro
Tpansuctopa, CONPOTUBICHKE STOTO PEIUCTOPA BLIGMPACTCA MCXO-
75 U3 KOHKPETHBIX YCIOBUiL TpueMa.

VT4 "] VTS
KT3155 Mf1165
0015MK 0,015mK

DD1 KI55MA3

Puc. 3.22. Cxema CHuXpoHHOro OB npuemunka

HanpsixeHue TeTepoiHa NIOCTYTIaeT HeOCPENCTBEHHO Ha 3aTBOp
TpamsucTopa VT1, pabortamuiero B KTIONEBOM DEXMME. GyHKuNN
TeTepOaUHa BbIIOTHSET ynpapisiemblii RC-reneparop, 0CHOBY KOTO-
poro coctasnser Tpurrep LLimMuTTa Ha undponoit mukpocxeme DDI1.
PexxnM TeHepawu Tpurrepa obecmeunpaercs BKIOUCHHEM B €TI0
NenDb HONOXUTEILHOM 0BpATHOM CBA3M, YPaB/IseMOH YacTOTHO-3a-
pucumoit RC-uery. Yacrora TeTeponiHa ONPEnensieTcs MeMeHTaMu
RI1, C2, C4 1 conpoTHBIEHMEM KAHAN@ TPRH3UCTOpA VT2, Ha JATBOP
KOTOPOTO uepes KoHneHcarop C3 noxaeTest CHHXPOHH3HPYIOW i BXOIL-
HOMH cUTHaML l'lpu YKa3aHHBIX HA CXeéMe HOMUHANAX 3JAEMEHTOB IHa-
Ma30H MEPECTPOMKN TETCPORUHA COCTABIIET NMPUMEPHO 300 xTn.
Cpem»mﬂ 4acToTa AUAHA30HA yc’raHaBnMBaercn TIOACTPOEYHBIM pe3uc-
topoM R1. TlraBHast nepecTpoiika 4acTOTsI TeTEPOANHA TIO IMATIA30HY
OCYUIECTRIAETCS KOHIEHCATOPOM TIEPEMCHHOR €MKOCTH C2. Korna
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4acTOTa TeTEPOMHA GTH3KA K HECYIIEH YacToTe BXORHOTO CUrHana,
TIPGUCXORUT €¢ 3aXBAT ¥ YCTAHABNMBACTCH PARBEHCTRO 4acTOT TETEpO-
JMH2 1 BXONHOFO curHana, IIpu srom cMecutens ofecnieunsaer cum-
XPOHHOC JETEKTUPOBaHHE BXOOHOTO CHUTHAaNA.

CHTHAT 3BYKOBOJ YaCTOTHI TIOCTE CMECUTENS BoUIENSETCS DUTBT-
pom C6, L2, C7 ¢ wactoroit cpesa 5 k[, Veunurens 34 TIpPUEMHUKA
BBIMTONHEH Ha TpaH3HcTOpax VT4, VTS, BKIIOUEHHBIX TIO CXeme ¢
HETIOCPEACTBEHHON cBA3bIO. PexuM paGotbl oboux TPAH3UCTOPOB
YCTaHaBIUBaeTes pesucropamu RS u R7. MMognennuit Kackan yeumm-
Tens 34U HarpyxeH Ha HM3KOOMHbIE Teredorbl TA-56M ¢ conpo-
TUBJICHMEM TI0CTOSTHHOMY TOKY S0 Om. Pesictop RS orpanuumpaer
BENHMUYMHY TOKA, no’rpeﬁnﬂemoro TIOCNCAHWUM KacKanom YCUNUTENA
34, u ofeCTIeunBaCT OTPULERTENBHYIO 0BpaTHYIO CBA3L TIO NEPEMEH-
HOMY TOKY, NMOBBIIUAIOYIO TMHEHHOCTh YCHIEH S,

s mATaHUs TIPUEMHMKA KeAaTeleH CTaBUIM3UPOBAHHBII Uic-
TOUHHK, HO MOXHO HCIIO/ib30BaTh M Oartapeio, COCTABNECHHYIO u3
HECKO/ILKMX SIIEMEHTOB, ObecTeyuBalommx TpebyeMoe Harmpsike-
Hue muTanns. Tok, norpeGaseMbiii IPUEMHUKOM, COCTABISET TIpU-
mepro 30 MA. PaGoTocrocoGHOCTL ero coxpansieTes TP CHUXE-
HUM TIUTAIOWETO HANpsOKeHUs go 4 B.

Bce TtpaHsucropbl, kpome BBIXOAHOTO, MOTYT ObITh € JHOBBIM
GyKBeHHBIM MHEKCOM. B BHICOKOUACTOTHON yacTu TIPUEMHMKa HpH-
MCHCHBL KEPAMUUCCKUE KOHneHcaTopsl. KoHReHcaTop mepemeHHOi
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E€MKOCTM MOXHO B3siTb OT NEPeHOCHOro mnpuemHuka. Karyimmka L1
HamoTaHa rmposogoM [19J1 auamerpom 0,2 MM Ha Kombie K7x4x2 w3
depprra 600HH n comepxur 30 BuTKoB. [1py 5TOM YacTOT2 HACTPOH-
KM BXORHOFO KOHTYPR, TIPH YKA32HHOM Ha CXeMe HOMMHANE KOHEH-
catopa C3, cocrasaser 1250 x['u. Karymka L2 namortaHa Ha xomsue
K18x9x5 u3 deppura 2000HH 1, cozepxut 260 Butkos npooga I19]1
muaMetpoM 0,2 mM. fleuaTHas IUiata mpueMHHKa TIPEACTAaBIeHA Ha
puc. 3.23. TlonpoBHoe ormcanMe cxeMbl HpUBEEHO B [45].

3.17. CemuTpaH3ncTopHblii KB npueMHUK

CeMyTPaH3UCTOPHBIH KOPOTKOBONHOBLIH NpueMHUK (puc. 3.24)
ofecrieyuBaeT pUeM TPOrpaMM PaNMOBCINATENBHBIX CTAHINH B IH-
armasoHe 6...12 MTu (50...25 M). MaxcuMmanbHas BbIXONHaA MOLl-
Hocts 200 mBt, mpoMexyrouHas vactota 465 kI'l, uyBCTBUTENb-
nocth 100 MxB, u3GuparensHocTs 1Mo cocegHemy KaHany 14...18 ab,
M30UPATENBHOCTh TIO 3epKaIbHOMY KaHaty 16..20 gb. Tpuemuux
COREPXHUT NPeobpa3oBaTens YACTOTH C COBMEILIEHHBIM TETEPOIMHOM
(VT1), asyxxackaiuslit yeuwiurens T4 (VI2, VI3), metextopHblit
kacka (VD1) n tpexkackanusiit yeunurenas 34 (VT4...VT7), Harpy-
SKEHHBIN HAa AnHamuueckyo ronosky 0,5TI-10 (BAL).

Kartyurky BXONHOTO KOHTYpa M reTepoiuHa HaMOTaHs! Ha TTONY-
CTHPOJIbHBIX KaPKacax NMamMeTpoM 8 MM, CHaGXEHHbBIX MOmCTpoey-
HBIMY Cepieusnkamu M3 depputa Wi KapboHMnbHOTO Xeresa.
Karymxa L1 gomxHa copepxartb 13 Butkos, L2 — 2 sutka, a L3 —
2 + 4 putka niposona [13]1 vy MBJIILIO guamerpom 0,35...0,4 Mm.
Karymku {4 u L5 Hamoranst posogom [19J1 unu [I3JILHO aua-
Metpom 0,1...0,14 MM Ha GyMaXHbIX KapKacaxX nuaMeTpoM 8,5 MM,
BHYTPb KOTOPBIX BCTABNEHBI (DEPPUTOBLIC CEPACUHUKM AMaMETPOM §
W pmvHoi 15 MM, Kaxpmas M3 katymek umeer 62 mutka (y LS —
orBOA OT 6-1o BuTKa). Cepmeynux kKatyuiek L6 u L7 — deppurosoe
komsio (600HH) tuma K7x4x2. Tleppas w3 Hux coctout u3 75,
Bropas — M3 60 BuTKOB Toro xe nposoga. Karyunm L6, L7 nome-
LEHL! B SKPaH U3 ALOMMHUEBOMR (onbru.

Tpancgopmatopsr T1 u T2 — cornacyiompii 1 BbIXORHOR TpaHc-~
(hopMAaTOphI OT NPUEMHNKOB «AJIBITHHHCT», 1 T.11, TenecKonuyeckas
antenHa WAl — or npuemunkos «Crnumonas, «Pura-302» u um
noZo6HbIX. OnucaHne NPHEMHNKA TPUBEACHO B [46].
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3.18. KapmaHHbliA NnpUeMHnK
¢ KB guana3oHOM

Drot KB npueMHuK (puc. 3.25) paccuuTa Ha pueM panm;cza;{;
it BewarenbHbix KB manasoxos 19, 25, 31, 41 m. Ilpuem '1201; o
Ha LITHIPEBYIO aHTEHHY WAI{,1 TI(():DiKil]O‘(I:E;H%':Ig KK:isrm"K:le P

00 KOH , 1, , .

E;LTUyKLf:K; x&n—xmmam mmﬂom {IpeoﬁpazonaTenu 4acToThl, co%el-

LEHHbIM C TETCPOIMHOM, KOTOPbIA BLITIONHEH Ha 'rpamucx:apTeran;

Konryp reTepoinHa 06pasoBaH KaTyuiKou L7 wn KDHlIC;{ opaws
C9.,.Ci1 u C1.2. NabupareabHOCTh TPUEMHKKR T10 TIPOM! meynoﬁ
yacToTe OBECTIeunBaeTCs JBYX3BEHHBIM (IILTPOM cocpensoroq ol
cenekumn (DCC), 3pexbs Koroporo L4, C6 u L8, C8 cnabo gzgw -
JIpYT C ApYroM Yepes KOHACHCATOp C7. Yepe3 Karymky cunmena

curuan T4 nocrynaer ¢ @CC Ha BXOX aNEPHOAUICCKOTO YO ckaw;
coBpaHHOTO Ha TPAH3UCTOPE VT2. QyHKuMio Harpyku 3Tor?_H x:;] e
BbITONHAET KaTywKa tenecdonop BFL. [Jerekmmpyercs c“m-nan 3q
netextopoM ta Tpansnctope VI3, Tocne neremulla_losanm c mian 31
nocTyriaeT Ha Gasy TpaH3ucTopa VT2 yewnurenst N KOTO]]) e
TYMaeT B TOM Cly4ae B PO younurens 3BYKOBO#1 YacToThI. .
pylomas nenoyka RS, C14 pajpasbiBaeT BLXOX ueTeKTog: ”,1 PXox
pedeKCHOTO Kackaia Ha TPRH3MCTOpe VT2. Yrobsl Korel g:nemz-
KOBOIA YACTOTBI He TIOTAJATM Ha BXO/I ACTEKTOPA, Ha BXOLE T e

ro yeraHomner Konnencarop C13, mmeloiuuit HeBOJBILYIO €M .

Puc. 3.25. Cxema kapManHoro npuemumka ¢ KB ananasoHom

CTOTHI MO-
KpoMe yKasaHHBIX Ha cxeMe, B npeolpasoparene ya

TyT psﬁomri Tpansuctopsr 11403, 11423 ¢ J06LIMH 6yx3em§x;3mu
uunexcamu u T1416A. B ycumarene 14 TpanH3ucTOpBI I'T308b, B
gerextope 1401, 11402, T1423 ¢ moGbIMM GyKBEHHBLIMH MHEEKCa-

mu. Karyuiku Bxogxoro L1, L2 u rerepoaunuoro L6, L7 xourypos
HAMOTaHb H2 MOMMCTUPOILHBIX KapKacax AUameTpoM 6,5 u [Tu-
HO# 10 MM, cHaGXeHHBIX TOACTPOSUHMKAMM U3 deppura 100HH.

Karyiuka sxoxroro kontypa L1 comepxur 17 + 6 Burkon TIPOBO-
na TI9J1 guametpom 0,44 mm, L2 — 2.5 Burka TIPOBOA IMAMETPOM
0,2 mm. Karymky reteponumsoro kontypa L3, L6 COCTOSIT, COOTBET-
CTBeHHO, 13 10 1 4,5 Butkon mposona MO nuamerpom 0,2 mu,
a katywka L7 — u3 22 surxon nposona [13J1-1 nuamerpom 0,44 mm.
Karymixu ®CC npuMeHeHH ToTORBIE OT PanuoNpueMHUKA
«Cenra-404», HO ¥X MOXHO W3rOTOBUTH CAMOCTOSTENBHO. st sroro
TIOTPeGYIOTCS GPOHEBRIE MATHUTOTIPOBOMIB! JIMAMETPOM 8,6 MM 13 dep-
pura 600HH ¢ TpexcekunoHHbMU TIONUCTUPONBHBIMU  KapKacamu.
Karywiu L4, L8 nomxuet cozepxars 1o 70 sutkos, L3 — 50 BMTKOB,
a L9 — 10 sutkoB rpoBozna MOB mametpom 0,1 mm. Konzencarop C7
MOXer ObiTh B3AT B oTOM ciyuae emxoctsio 12 nd, B Kat(ecm&
Tenedona npimeres TM-4, Teneckonuueckast aHTEHHA OT IIPHEMHUKA’
«OnummnK». OmmicaHue NPHEMHUKa TIPUBOIUTCS B [47].

3.19. MunuariopHbiii B npuemHuk
Ha KD548XA1

‘Mukpocxema KPS548XA | npesastaueRa s nocTpoeHust TpaK-
Ta MY cynepretepomtuoro npuemuuka AM CUTHAJIOB, ORHAKO
9KCTIEPUMEHThl TIOKa3all, 4TO chepa lIPUMEHEHNS ee Tropasio
UIMpPE, TaK KaK NMeeTCsi BO3MOXHOCTD epecTpausaTh yacrory RC-
(DUNBTPOB, M3MEHAA EMKOCTh HABECHBIX KOHZEHCATOPOB.

O 13 BAPURHTOB UCTIONBIOBAHMA MUKPOCKEMbI — TIPEILTATAE-
MBI MUHMATIODHBIH PATOTIPUEMHIK, CXEMa KOTOPOTO TIPUBENEHA Ha
puc. 3.26. On oBecrieuvBaeT NpHeM OTHON PASMOCTAHLUMY AUATIA3OHA
[B ma MarHuTHy:0 aHTeHHy. Tlepenady npocayluBaoT 4epe3 TroJioB-
HO! Tenedon ¢ conporusnenvem npumepro 100 Owm. [Mutaercs
TIPHEMHUK OT ABYX TIOC/IEAOBATENLHO COSAMHEHHBIX aKKyMYIATOPOB
M YIOBNCTROPUTENbHO paboTaeT Npu HampskeHuy 1,7..3 B. TTorpe6-
JieMBIA TIPHEMHMKOM TOK JICKWAT B mpenenax 8..10 MA.

Boinenennsiit kontypom L1, C2 curnan panmoctasumu TIOCTyTIA-
€T Yepe3 KaTylUKy CBf3H HAa BXOX MMKpOCXeMbl. Jlamee curuan
YCHUBACTCH W JCTEKTUPYETCA, @ 3aTeM C BbIBOAA 12 MHUKPOCXEMbl
nopaetcs uepes punstp C8, R6, C9 Ha ycunurens momroctn 34,
BbITONHEHHbIM Ha TpansucTopax VT1, VT2, BdidexTuHas cucteMa
APY nossonser momnepxwsats ypoBeHs curiana 34 Ha Boixome
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MUKPOCXEMEL TIPAKTHYECKH TIOCTOAHHBIM TIPH U3MEHCHUM BXOTHOTO
CUrHaMa B GONbIIMX Tpegenax. braronaps NBYKpaTHOMA (unsTpaLuy
CUTHAa YATOCh TIOBBLICUTH W3GHPATENbLHOCTE BCETO TNPUEMHUKA.
MastorabapuTHBIH TONOBHOM TenedoH BKTOYAloT B rHesno XS1, npu
3TOM ABTOMATUYECKM BKIIIOURETCH ITMTAHUE ITPUCMHUKAE. 10 THE3Z0
UCIIONB3YETCA TAKKe JUTs TIOXKITIOUEH S 38PARHOTO YCTPOHCTRA, €CIi
TIPUEMHHUK TIUTaeTcst OT Gatapen akKKyMmynsTopos. [ 9T0ro pexuma

c12
5,047mx

DAl KP548XAL xs1
oo D—___
TR 1 Lcto
L1 [+ G [ 0047w
cz —

Puc. 3.26. Cxema MUHWATIOPHOrO AB npuemunka Ha KPS4EXA T

B MpueMHWK BBedeK auol VDI, kotopbiii B 0BbiuHOM pabouem
COCTOSHMM 3aKPBIT, & PN 3apsuike Gataped OTKpbIBaeTcs.

B npueMHuKe MOryT OBITh WCIONb3OBAHBI TPAH3NCTOPbL
KT315A.. KT315W, muox — moGoit MaiorabapuTHbIH AMITYJIbCHBIIA WK
BEIIPAMUTENbHBI, OKCUAHBIE KoHgencatoper — K52-1, K53-16,
ocTatbHble — KM. MarauTHas aHTeHHa HaMoTaHa Ha CTEpPXHE Anamer-
poM 8 u winnoi 35 MM u3 deppura 600HH nposonom TOB-2 muamer-
pom 0,1 Mm; karymxa L1 comepxur 350 BuTKos, a L2 — 30 uTKOB.

Jletamu TIPUEMHUKA PasMeleHbl ¢ ONHOH CTOPOHBI MEYATHOH
ruiarsl (puc. 3.37), U3rOTOBREHHOM U3 ABYXCTOPOHHETO GoNBIUpo-
BAHHOTO TEKCTONNTA, (GOIIBra HA BTOPOIt CTOPOHE CIYXHUT SKPaHOM
W coemvHeHa ¢ obwum npoBomoM. ITox MarHWTHOM aHTEHHOU
Qonbra ynaaeHa ¢ obenx CTopoH.

HanaxusaHMe MPUEMHHMKA HAUMHAIOT ¢ HACTPONKM aKTHBHOTO
UIBTpa MAKPOCXeMbl. 15 5TOTO BEIGUPAIOT HYKHYIO PalMocTat-
UMIO U B COGTBETCTBUY C ee 4acToToil mo rpaduky Ha puc. 3.28

. onpefensioT emkoctu KoHnencaropoe C1 u C3 (nocne 37010 KOH-
JIEHCATOPbI YCTAHABTUBAIOT Ha Tnaty). I1poBepAloT amIuIMTYRHO-
YaCTOTHYIO XapakKTepucTnky (AYX) Mukpocxemsl, 1 4€ro CUrHai
92

aMIINTYAOH HECKONbKO JECATKOB MMWIIUBONLT TIORAIOT HA BXOE
uenn R9, C4 (xatymwky cBI3W OTKITIOYAIOT), & H3MEPHTEIbHDLIA
nipuGop (BONBTMETP TMEPEMEHHOTO TOKA) MOZKIMIOYAIOT K BLIXOLY
MuKpocxemsl. Ecnu MakcumyMm AUX HECKONBKO CHBHHYT MO 4ac-
TOTE, €70 NoACTpamMBaloT noabopom Konaexcaropos Cl u C3.

"

KGB|(¢)

40

Puc. 3.27. evarvan nnate MUHMETIOPHOTD 4B npuemHika Ha KS46XA1 (Macwtab M2:1)

3aTeM TIONKIMIOYAIOT KATYLIKY CBAI3H M 1oFG0poM KoHueHcaropa C2,
a TAKOKE M3MEHEHHeM KOJMYeCTBA BUTKOB KaTyllKu L1 wim cMeiteHnem
ee Ha (EpPPUTOBOM CTEPXKHE, HACTPAMBAIOT TIPUEMHUK HA PAIMOCTAH-
UMIO TT0 MAKCMMYMY TPOMKOCTH 28yKa. [logbopom pesucropa R7 gobu-
BAIOTCH MaKCHMATBHOTO HeWCKaXeHHOTo curHama 34 B tenedoHe, cra-
PasiCh YCTAHOBUTb PESHUCTOP MUHMMANLHO BO3MOXHOTO HOMMHATA.
HomzapsaxaTs akKKyMyNATOpHYIO 0aTapeio TIPYEMHMKA MOXHO
ot n1oboro 610ka MTUTaHUA, B TOM YHCHIe U HecTaBUNu3UpoBaHHO-
To, HampsxeHneM 9...12 B uepes cornacyiomee yCTpoiicTBO, cxeMa
KOTOpOro mpuBefeHa Ha puc. 3.29. CtabunutpoH HeoGXomuMm IS
3aMUTHl MMKPOCXEMbI OT TIOBBIILEHHOTO HAIMPSXEHHs, KOTOpoe
MOXET TIONBUTLCH B CNydae OTKa3’a OJHOTO U3 aKKyMY/ISTOPOB B
nipouecce 3apsanku. [ToaBopoM pesuctopa R1 ycTaHamanpaior ToK
93



3apaaku B mpepenax 5.7 MA. [lonHoe omucanue NMpUEMHUKa
MeTonMKa HacTpoliku nprsoautcs B [48].
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Pue. 3.29. Cxema COrAIACyioLero yer-

Puc. 3.28. pagpmK 3aBACAMOCTH 4ECTO~ e e Snmirn SYTORGE

Tet HACTPOSKYM MTPMEMHVKE OT EMKOCTY
KOHAEHCATOPOB

3.20. MPVUEMHMK NPAMOro YCUneHus ¢
nepeMeHHO Nonocoi NponycKaHus

Kak OpPaBWIO, MANOrabapuUTHBIA YIPUEMHMK TIPAMOTO ycuni::;r:

- OGNATAeT HEBbICOKOM YYBCTBUTENBHOCTBIO M CLIOCOGEH HI?[MHMC ™
JIMLIb MECTHBIE, 60 MOHIHBIE YOANEHHbIC PanyOCTaHIA. Oi:;lulgo_
4YBCTBUTENLHOCTb TAKOTO TIPHEMHYKA, KOHEYHO, MOXHO, HO H Beico.
Kast M3BMpaTeIbHOCT, BXONHOTO KoreBarembHOT0 KOHTYpa (Marf; o
aHTEHHb!) HE 0BeCTeyMBAaLT 3aUIMTh OT CWIBHBIX CUTHAJIOB TIp) )Kgr{:m
eMe CUTHAIOB MAIOMOLIHbIX PAIMOCTaHUME. Bolitr 13 riono: A
YAACTCS! MU TIPA HATVUAM B YYBCTBATENLHOM TPHEMHUKE BbIc{:)KOK
Y3GHMpaTENbHOM BXORHOM LIETIH. Llomwsumxom coileraum (r\l{%cg) ,no
[IPUMEDY, TIPHMEHEHUEM TIOMOXMTENIbHON 0OpaTHOH mﬁg o) o
BXOIHOM KOHTYDE it yownrene PU. Mamensist DIyGuHY ) Bz;;: x
HO pery/MpOBATh TION0CY TPOTYCKAHUS MIPHEMHUKA, «no/:wrpaml/l >
Ton TIpueM 60 MECTHOM, o ynaneHHoH panuocmuumg. an:enyeT
HEYHO, IMpH BBEACHWAU HOHOGHOI‘O yCOBepLL[EHCTBOBaHMﬁ H o
3a6LIBATH 0O ABTOMATMUECKON peryuposke ycwernsi (APY) n mHa)
KaTope TOUHON HACTPOHKHM Ha PATHOCTAHIMIO. Ito ceoum O;Hr(:ﬂ;{:]ix
MapameTpam (4yBCTRUTCABHOCTY 1 H3BUPATENLHOCTH) }laHHblq m};ﬂ o
muK (puc. 3.30) cpasHMM C CYNepreTepoIMHHBIM, HO 3HA eI
TpOIE B MATOTORNEHMN ¥ HanaxyBaHui. Floocy MporrycKar p!
eMHHUKA MOXHO TUTABHO MaMestTs ot 0,5 1o 20 K.

aa

CurHain panuocTaHumu, BBIENCHHDIL KOMeGaTenbHbM KOHTY-
pom LI, CY (auanason AB) wmm 12, C1 (auamason CB), nocryna-
€T Ha BXOAHOW YCHITMTENbHDIA KACKAN, BLITIONHEHHbIA Ha ONCBOM
TpaHancrope V1 u obramaiommit GONbIMM BXONHBIM COTpPOTUB-
AICHUOM, NPAKTHYECKM HE YXYMUAIOWMM A0BPOTHOCTH KOHTYpa.

Puc. 3.30. Cxema npamoro c

o i nonecos

Ans nopbleHus foGpotHocTd U YYBCTBUTENBHOCTH NPUEMHUKA
4acThb CHTHAIA C MCTOKA TPaH3UCTOPa BBOAUTCA B TOT WM MHOI
KOHTYp uepe3 pesuctopsi R3 u R1. TIpu atom dasorsie cooTHoure-
HUSL CUTHATTOB TAKOBI, 4T0 ocyutectansercss [IOC, myGumny Koto-
POH, & 3HAUT ¥ NONOCY TIPOITYCKAHWS BXORHOTO KOHTYDA, MOXHO
PCTYNMPOBATh MEPEMEHHBIM Pe3ncTopoM R3. B minkHeM no cxeme
TTOIOKEHUN ABIDKK2 37010 pesuctopa [TOC orcyreTayer, mosromy
TIPHEMHMK CTAHOBUTCH «OGBIMHBIM> TIPUEMHHKOM NPSMOTO YCHIIe-
Hust. [lo Mepe nepememenus meiokka pesyicTopa BBEpX 110 cxeMe
rybunra 10C Bospacraer 1 70GPOTHOCTH BXOZHOTO KOHTYpa yBe-
NRIMBAETCA (OHA MOXeT gocturats 1000...1500), Ho TIpY ypesmMep-
HOM e¢ YBCIIMYEHMM BO3MOXHO CaMOBO3BYXIECHWE Ha uacToTe Ha-
CTPOMKHM KOHTYpa, 3aTpyHsIonee HPUEM PaTUOCTAHIIMM.

Ha tpansncropax VT3 u VT4 cobpaH YCHIUTeND PaRMoYaCTOTb
(PY), a na anonax VDI, VD2 — aMITUATYAHDI ZeTeKTop. ABTOMa-
THIECKas perynupoka ycunenust (APY) ocywectsasercs, 6maro-
Zapsi BBENCHUIO OOPaTHO! CBA3N TO TIOCTOSHHOMY TOKY (uepes
dunptp RY, C5, R11) Mexmy BuIXomoMm NETEKTOpa W Kackauom
YCUIeHUA Ha TpaH3ucTope VI3,

Ha Tpausucrope VT2 u ceetonvione HLI colipai MHANKaTop Ha-
crpoitku. Pabotaer oH Tax. TIpu ManoM ypoBHE CHTHANA HOCTOSHHOE
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HalpsDkeHue Ha KOJTextope TpaH-
3uctopa VT3 panto Tipumepuo 3 B,
a TaeHWe HANpPSOXeHWs Ha pesuc-
tope R8 cocramnser okono 6 B.
Tpatsucrop VT2 1pn 3TOM OTKPBIT
u cperomuon roput. [To Mepe yue-
nuyeHus carnana PY oTpuuaress-
HOE HATIPAKEHHME HA BIXONE HETEK-
Topa Bo3pacTaet, TpaHauctop VT3
HAYMHAET 3aKPLIBATECA, TTAIEHHE Ha-
TpAXeHus Ha pesuctope R8 ymenn-
waercs. SIpKocTs CBETOAMOAA Tlaja-
eT, @ 1B CIyYde TOUHOH HACTPORKM
Ha MOIIHYIO PATMOCTAHLMIO CBETO-
o racHeT. TloracHeT oH u B CTy-
qyae €aMOBO3GYXAEHMS BXOXHOTO
Kackaga TIpu upeaMepHolt TIybuHe
[OC. Yeunutens 34 BbINOTHEH Ha
aHanoroBoil Mmukpocxeme DAL u
pansuctopax VTS...VT8 no ofiite-
U3BECTHOM ABYXTAKTHON cxeme. Bol-
XO/IHAsk MOLUHOCT YCHIMTENs A0C-
Turaer 0,5 Br.

JIna mony4yeHUs: XOpOUIMX pe-
3YALTATOB MCXOLHAs A0GPOTHOCTH
koneHaTeNbHOTO KOHTYPa AONXKHR
GbITh MaKCHMATBHO BO3MOXHOH.
BroMy TpeGOBaHUIO YIOBIETBOPS-
JoT, HAanpuMep, KaTyliKu WHAYK-
TUBHOCTH MArHUTHbBIX aHTCHH pa-
NMOTIPUEMHUKOB «BOD»,
«AnpniuaucT>. Heobxoaumo nuis
pacrionaraTh Takylo aHTCHHY J@b-
e OT METAITUYECKUX JeTaneit
NPUEMHMKA, YTO BOIMOXHO INpH Konz UKmE 40
HCTIOE3OBAHNH MPOCTOPHOTO K0P Puc. 3.31. [levartvas nnara Net npu-
Iyca, CKaxewm, oT aGoHeHTCKOTO EMHUKE NPAMOID YCHIEHUR C NepeMen-
TPOMKOTOBOPYTENA WIN pafionpu- HOM 10A0CO NPONYCKaHUS
EeMHMKA «AJILITIMHACTY.

CaMONENbHYI0 MATHUTHYIO aHTEHHY HAMATbIBAIOT Ha CTCpXHE
nmamerpom $ u wimmoi 160 Mm w3 deppura 400HH. Karywka L1
comep#uT 260 BuTKOB mpoBoza [19B-1 mMamerpoM 0,18 MM c oTBO-
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ZOM OT 3-10 BUTKA, CYUTas OT NPABOTO 11O cXeMe BLIBOAR, 4 KATyIuKa
L2 — 70 ButkoB mposoza JIDIIO 10x0,07 ¢ orsogom. or TiepBoTO
BUTKE, CuuTast OT JIEBOTO TIO CXeMme BbIBoMa. Kpome yKasamHbIX Ha
CXEMe, ZOUYCTUMO MCNOAL30BaTh TpaHsuctopsr KIT302A,
KIT303B...KI303E, KIT307A, KI1307B (VT1), KT208A..KT208K,
KT361A.. KT361 (VT2), KT312A..KT312B, KT315A... KT3150 (VT3,
VT4), MII35..MI138 (VTS), MII39..MIT42 (VT6). Quomel moryr
GbiTh JmoGble M3 cepuit 12, T19, cetomuox — AJI307A, AJI307B.
[loctosnnble pesuctopst — MIIT-0,125, nepemensbiit R3 — CIT3-4,
CIO; R14 — CII3-4, coBMelieHHblit ¢ BHIKTIOUATENEM TMTAHHS
SA2. Konmercatop niepeMeHHOM emkoctd — KITTM wu ¢ BO3MIYLL-
HBIM -TU3NEKTPUKOM; OKCUIHBIE KOHAeHcatopsl — K50-6, K50-3;
OCTaNbHbIe KOHAeHcaTopsl MoryT Gbrre KJIC, KM, MBM, K10-7s.
Hepexmovyarens SA1 — 12K, MT3 wiu apyroit ManoraGapuTHbIN.

JunaMudeckas TojlOBKa — MOWHOCTBIO A0 | Br, uctoumuk
nuTaHus — gase Garapen 3336 (3R12) wnu urects snemeHToB 343
(R14, C), win 373 (R20, D), coeauHeHHbIe TOCTCAOBATENLHO,

HacTpoiixa npuemMHuKa CBORMTCS K 1I0A6OPY pesncTopa R6, no
TIOYYECHUS Ha KoJUiekTope TpanaucTopa VT3 noctoanHoro nanps-
Kenust 3 B, u pesucropa RI0, zo nomyuenus Ha KojuieKTOpe
Tpansuctopa VT4 Hanpsixeuns okono 4 B. Pesucrop R1 nox6upa-
10T TipK MaKCHMAIBHOW eMKOCTH KoHeHdaTopa Cl 1 BepXHeM 110
CXEME TIONIOKEHUM IBUAKA pesuctopa R3 TakuM, 4toBbl BXOZHOM
KaCKajl HaxOgMJICA Ha TPaHM CaMOBO3OYXAEHMs|, KOTA2 SPKOCTH
CBETOMONR TagaeT. [ledaTrble Mnarsl NpYeMHuUKA TIPUBONATCS Ha
puc. 3.31 u 3.32. [lonpoGHOCTH MOHTaXa 1 HACTPOMKH NPUEMHHUKa
Bbl Haigere B [25].
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Mnasa 4

NMpueMHUKN Ha
paguosniobuTensckue AManas3oHbl

4.1. NpueMHUK HaYMHaloWero
pagnocnopTCMeHa Ha Avana3oH 160 m

s ocBoeHus 160-merposoro (1,8 M) guanasoHa pagHomoou-
Tejlb, MMEIOLLMI HEKOTOPLIH OITBIT KOHCTPYMPOBAHUS M HAKUBAHUS
PAIMOBEIIATENLHOM aNNapaTypbl, MOXET U3TOTOBHTH NPOCTOH caMo-
nenbHbI TpreMHMK. [IpHHIIMINATBHAA CXeMa STOTO IPUEMHHKA H300-
paxena Ha puc. 4.1.a. Ou npexcraBnsier coB0H BOCBMUTPAH3UCTOP-
HEII CYTIEPreTepoInH, TNpPEAHAsHAUeHHBIH I NpHeMa CTaHLMM,
paboTaroumx B 160-MeTpoBOM AMAIIA30HE TeNeHOHOM ¢ aMIVIMTYTHOH
monyisiumeit (AM), tenerpadom (CW) 1 ooHONONOCHOI MOTYIUMe#H
(SSB). UysctBUTENbHOCTE DpHemMHuKa B pexume AM — 10 mMxB, B
TenerpadHoM pexaume — okono 20 MkB nips cooTHolIeHMH curHan/
wiym 10 1B. TprueMHAK paccyuTan Ha paboTy C© HAPYXHOH aHTeHHOH,
HaTIpUMep, TUTI2 «HAKJIOHHbIA Jyd» mivHoi 15..20 M.

Mwuraercs npnemuuk or Garapeit HanpsixeHyeM 9 B («Kponas,
6F22, 6LR61, 7]1-0,1 nan ase 6atapen 33361, 3R12, coenutennbie
TOCNeOBATENbHO) WK CTaONUIU3NPOBAHHOrO BLIIPAMMTENS C Ta-
KWM € BBIXONHHM HanpskeHyem. TlorpebisieMblit TOK He NPeBbI-
waet 15 mA. [IpHeMHUK cOCTOUT u3 BXOAHOM ueny, npeobpasosa-
TeNf YacTOTHl C OTAENbHBIM TETEPORMHOM, OTHOKACKAIHOTO
YCUITUTENS TIPOMEKYTOUHON 4acTOThl, NETEKTOpa M JBYXKACKATXHO-
10 YCWIHTENA HU3KOM gacToTsl. JAna npuema CW 1 SSB curnanos
BKJTICUAIOT BTOPOM, TenerpadHblif reTepoguH.

Bxonnolt KoneGarTeNbHBIA KOHTYP, TIEPeKPHIBAIOUIMI YY4aCTOK
gactor 1800...2000 xT'u, obpasyror karymika L1 # xofigeHcatopsl
C2, C3 y C4.1. HacTpauBaloT ero KOHZEHCATOPOM TiePEMEHHOM
emxocTH C4.1. Yepes karyuiky L2 KGHTYp WHEYKTHBHO CBS3aH C
aHTEHHOM, OAKIOdaeMoi K rHesay X1, yepes koHxeHcarop C1 —
¢ aHTeHHOM, MOAKINOYaeMol k THe3ay X2, a yepes Karywky L3 u
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xoupeHcatop C5 — c¢ mnpeobpasosaTenem yacToTel. ['Hesmo X3
TpeAHAa3HAYeCHO g TOAKIIIOUEHUS 3a3emnenus. CMECHTeNb Bbl-
morHeH Ha Tpansuctope V1. Karyiika [4 B KONIEKTOPHOM lienu
TPaH3UCTOPa — KATYIIKA CBSI3U TIPeoGpa3oBaTelisl YacTOThl € TOJIO-
cosbiM uisTpom LS, C8, C9, L6, C10, HacTpoeHHEIM Ha MpoMe-
XyToynylo uacrory 110 xI'u. TetepoavH (Tpansuctop V2) cobpan
IO CXeMe <«EMKOCTHOI Tpextouku». [IuTaHye Ha HEro IIONaeTCHd
yepe3 TapaMeTPUUECKHil CTabunu3aTop HampsDKeHH Ha crabuinT-
pore V9. B xoneGaTenbHblit KOHTYp reéTepOAUHA BXOAAT KaTyIUKa
L8 u xouneHcaropsl C13...C15, C4.2. Hacrtpoitka ero ocymiecTsisa-
erca KoHpeHcaropom C4.2, 0GbeIMHEHHBIM OCBIO C KOHAGHCATO-
pom C4.1 BxogHoro KouTypa B 6nox KITE npueMHHKa.

Kougencaropsl C13 u C14 o6pasyior nenmtens, 6naronapsa Ko-
TOPOMY MEXAY KOJIEKTOPOM U SMHTTEPOM TPaH3UCTOpa ofpasyeTcs
TIONOXUTENbHAsA 0BGpaTHas CBA3b 110 TIEPEMEHHOMY TOKY, BO3DYyXna-
1omast reTepofuH. BU HanpsxeHue ¢ reTepoamna yepes Katywky L7
TIONAeTCS B BMMTTEPHYIO 11eNb TpaHaucTopa cMecutens V1. Curnan
nipoMexyToyHoit yactotsr (110 xT'1) Yepes monocoBoit dumetp L3,
C8, C9, L6, C10 mocTynaeT Ha BXOJ KaCKOIHOTO YCWIMTENS TIpOMe-
KYTOYHOM YACTOTHI, COBPAHHOTO Ha TpaH3uctopax V3 u V4. Tpau-
3ucTop V4 BKIIOYEH 1O cxeMe ¢ oBLIUM IMUTTEPOM, V3 — o cxeMe
¢ obmed 6a3oil. Pexum paboTh TPaH3UCTOPOB ONPENENsIOT ACMH-
Tens nanpmxenust R9...R11 B ux 6a30BBIX LEMAX M CTaGHIUINPYIO-
wui pesucrop R12 B sMUTTEpHON 1eTM TpaH3HcTopa V4. KoHneH-
catop Cl8, wynTupyommii pesucrop R12, ycTpanser MecTHYIO
OTPULATENBHYIO 0OPaTHYIO CBf3b 110 MEPEMEHHOMY TOKY, CHIXKAIO-
Hylo ycuieHune xackana. Hamo6HocTh B KoHaeHcarope C33, moka-
3aHHOM HA CXeMe UITPMXOBBIMM JIMHUSIMH, YCTaHABIMBAIOT OMBIT-
HBIM TIYTEeM: €r0 BKIIIOYAKOT ITPH HAIAXWUBAHUH, H eCH OH yImy4yuiaeT
paboTy MpUEMHHKA, TO OCTABISIOT B KACKOIHOM YCHIHMTENE.

Harpysxoii KaCKOEHOTO YCHIUTENS CRYXHUT OAUHOUHBINH KOHTYD
L9, Cl7, HactpoenHstit Ha wactory 110 x[u. C 3Toro xoHTypa
CUTHAJT TIPOMEXYTOYHO# YaCTOTH! Yepe3 KaTywwKy ceasu L10 nogaer-
cs Ha 6asy TpaH3MCTOpa V5, BbINOAHAIIIETo (yHKUHH IETeKTOPa.
ITpu npueme AM cTaHUMi SIMHTTEp TPAH3KUCTOpa Yepe3 HOPMANBHO
3AMKHYTBble KOHTAakThi cexuwu Sl.1 mepexmioyaTens coemvHeH ¢
o0lMM «323eMIEHHBIM> TTPOBOJHMKOM, a8 HEOONBIIOe HATPDKEHHE
CMeleH s, YYTh OTKPHIBAIOLiee TPAH3UCTOp, TIONACTCs Ha ero Gasy ¢
nemutenst R13, R14. B rakoM pexume TPaH3UCTOP He TONBKO JETEK~
TUPYET MOIYIMPOBAHHEIM CUTHAT TMPOMEXYTOYHOM YacTOTH, HO U
YCWIMBAET BBIIENeHHBIe KONeGaHUS HU3KOM YAaCTOTHI.
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C pesncropa RIS HUIKOUACTOTHBI CHIHAT Yepe3 (HIBTP HUX-
Hux yactot R21, C24 u mepemenHsIi pesrcTop R23 (yeunenue mo
HH3KOH YaCTOTe) MOCTYNAET Ha YCHITUTENb HA3KOM YacTOTh! (TpaH-
3uCTOpb V6 1 V7). YeuneHHH curHan mpeo6pasyercss TONOBHDI-
MH TelepOHAMH B 3BYKOBBIE KoNeGaHHs.

OnTHMATLHBI PeXMM paboTsl 060HX TPAHIUCTOPOB HUIKOYAC-
TOTHOTO YCWIIUTENS YCTaHABMMBAIOT moxbopoM pesncropa R26,
Yyepe3 KOTOphIit Ha ©a3y TpaH3ucropa V6 Tiomaercs HayaibHOE
HarpsHKeHHe CMelueHMs, CHUMaeMoe ¢ peductopa R28. Kougenca-
top C29, wiynTHpylommit peanctop R28, ycTpaHseT oTpuiaTenn-
Hylo 06paTHyIO CBA3b TO MepeMeHHOMY TOKY. KommeHcatopsr C27
1 C28 npemoTspaiialor Bo3byxmeHne ycunutens 34 Ha BHICUIAX
YacTOTaxX 3BYKOBOrO HHaNa3oHa.

Peaucropsr R22, R3 u xoupencatopst C32, C7 o6pasyior asa
Pa3BA3BIBAIOLIMX DWIBTPA, YCTPAHSIOUIME BOIMOXHOE BO3GYXIe-
HHUE TIPMEMHMKA M3-33 TIAPa3UTHBIX CBA3E MEXIY KacKajaMy Ye-
pe3s o0IUMIt MCTOYHMK THTaHus. [Ins npHeMa CUTHaloB CTaHUMH,
pabotatomux Tenerpadom, mepexiodatens S1 Hamo mepesecT B
nonoxenne «CWs. [1pu 5ToM KOHTaKTH cexumm S1.1 pasoMKHYTCs
M B 3MHTTEPHYI0 Lielb TPaH3UCTOpPa V5 HETEeKTOPHOTO Kackama
OKaXeTCd BKIIOYEHHOM Karywika L12, MHAyKTMBHO cBsi3aHHad ¢
KOHTYPHO# KaTylkol L11 sroporo (TenerpaHoro) retepoauna, a
4epes KOHTaKTh! S1.2 Ha retepoauH GymeT mOZaHO mMTaHMe.

Tenerpadmpiit reTepos reHepupyeT KonebaHns (hUKCHPOBAH-
HOJt 4acTOTHI, OT/IMYAIOLIEHCS OT IIPOMEXYTOYHOMN YaCTOTH! TIpHEM-
HuKa Ha 800...1000 T'u. Oxa onpexensiercss AaHHBIMU KoHTYpa L11,
C21, €22, C23. TenepupyeMsie KONEGAHUA Yepe3 KaTYUIKY CBA3M
L12 u pesucrop R16 nocTynamor B 1els 3MATTEPa TpaH3ucTopa V5
Y CMELUMBAIOTCS B HEM C KONeGAHMSMH MPOMEXYTOYHOM YaCTOTH
npuHAToro CW curHana. B pesynbrare Ha BhIXo/e I€TeKTOpPA OB~
TAETCA PasHOCTHBIA CUrHan yactoroi 800...1000 I'u.

AHLTOTHYHO OCYMIECTBAsIeTCS U TipHemM SSB curhanos. Pesic-
T0p R17 1 Konpencarop C20 o6pa3yioT GuisTp, NpeAoTBPaIIAI0-
LM TIPOHNKHOBEHHE KoNeGaHuis TenerpadHOro reTepoguHa 8 06-
LIYIO LieNTh TIUTaHUS TMPHEMHMKA.

B npreMHuKe HCTIOMb30BAHB! HE TONBKO LIMPOKO PACIPOCTPAHEH-
Hbie TTPOMBILIDIEHHBIE, HO M CaMOJIeNTbHbIE AeTali. Boe TpansucTopsl —
kpemuuesnie cepuu KT315 co cratmyeckum KoadxbUIMEHTOM Tiepenia-
4M TOKa He MeHee 80. MOXHO TaKke MCIIONG30BaTh AHANOIUYHBIE MM
n-p-n tpaHsucropsr cepuit KT301, KT312. Te u3 Hux, kosdduumenr
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Flepenaqy TOKA KOTOPBIX GONblle, YCTaHARMBANTE B YCHILATENE TIPOME-
KYTOUHOM YAaCTOTHI M B LIGPROM KACKANE YCHITMTEL HHM3KOH YACTOTHE.
Tonostsie TenedoHs Bl — sbicokoomusie TOH-2 wim TA-4.

Bee KaTymiku WHIYKTMBHOCTH HPHEMHMKA HAMOTaHbi Ha CaMo-
JERbHBIX KapKacax ¢ HCHOMB30BAHKMEM (DEPPHTOBBIX KONl M3pKH
600HH ¢ BHELHNM IMaMeTpOM 8,5, BHYTPEHHHMM 3,5 H BBICOTOIH 2 MM
(Tunopasuep K8,5x3,5x2) u CTepXAeBbiX MOACTPOCUHEIX CepIeYHHKOB
myaMetpoM 2,8 W MHOM 12 MM M3 deppuTa TaKod ke MApKM.
KOHCTpYKiMA KapKaca mokasaHa Ha puc. 4.1.6. Llwmnapudeckas Gy-
MaKHas THITH3a, K KOTOPO# TIPHK/IeeHb! (hePPUTOBLIE KOMbLA, CKICEHA
Ha DIAIKOM XBOCTOBYKE CBEpNa muaMeTpoM 2,8 MM. PacctostHne mex-
1y KonbUaMH — 6 MM. TTOACTPOSMHBIH CePIEUHMK YXePXUBACTCH B
rib3e TOA0cKoi Gymar.

Karymxa L1 BxogHOTO KOHTYpa M Xatyuika L8 rerepoguHHoOro
KOHTYpa comepxaT To 35 Butkop nposoga I19B-1 mmamerpom
0,25 MM, 8 COOTBETCTRYIOMIMe UM KaTywkd L2, L3 u L7 — po 10
BuTKOR HpoBoaa JTDB-1 aunamerpom 0,12 Mu. OcTanbHbie KaTyLIKK
HamoTaHbl posofoM [19B-1 auamerpom 0,12 Mm u comepxar: L5,
L6, L9 u LI} — no 275 surkos, L4 u L10, HaMOTaHHEIE HOBEPX
xarymek L5 u L9, — mo 50 suTkos, a L12, Haxomwascs ceepxy
karywku L1{ — 70 BHTKOB. BHTKM BEPXHUX BBIBOMOB KaTyllek
3aKperUieHbl HUTKaMH, 4ToBbl He CTIaiaiy.

Konnencaropst C4.1 u C4.2 HacTpoUKH BXOXZHOrO W TeTCPO-
JIMHHOTO KOHTYPOB — CTaHapTHeit 610k KIIE ¢ HaumeHbilei
eMKOCTSI0 12 M HauBosbuieit 495 nd, koTopblil cHabXeH camo-
JTeNbHBIM BEPHEEPHBIM MEXAHU3MOM C JIECATHKPATHBIM 3aMeIIEHN-
em spaieHus ocu 6moka KITE. KoHeTpyKumsi BepHBEPHOTO MeXa-
Hu3Ma n3obpaxera Ha puc. 4.2. YCTPOHCTBO COCTOUT M3 BENOMOTO
5 ¥ Beayllero 4 UKUBOB, cOEIMHEHHBIX MeXIy coG0il TPOCHKOM 8,
BTY/IKH 3 ¢ HapyXxHoii pe3b00if Jns KpeIieHNs BeAYLIETo y3na Ha
TUMUEBOH MaHeNH TPUeMHMKA W OCH 2, HA KOTOPYIO XECTKO Haca-
eH BeAVILMA WKHB. BeoMblit LIKMB BTYTKOH 6 ¢ BMHTOM 3aKpen-
nsmioT Ha ocy Ginoxa KITE, ITpu ppamexny pyuky 1, 3akpenneHHoi
Ha OCM, BpallaTelbHOe JSHXeHHe LIKMBOB TePeIaeTcs POTOPY
6noka KITE, uaMeHsiss TeM CaMbiM eMKOCTb KOHJEHCAaTOpPOR Ha-
cTpoiiku. Brynka 3 ¢ OCBIO 2, MCHOIb3OBAaHHBIE B BEPHBEPHOM
MeXaHM3Me, OT BBIUIEMEro M3 CTPOs TNEPEMEHHOTO pe3ncTopa
tuma CII-1. Bee apyrve uwactu pesucropa ClelyeT YAaluTh, a
(bTAHLEBYIO CTOPOHY BTYIKH BEIPOBHATH HAMVIBHUKOM M 3aHITU-
dosarb. [LIKMBB MOXHO BBHITOYHTb M3 OPraHMYeCKOro CTeKia, re-
THHAKCA WM, B KpaitHeM CTydae, M3 XOpollo TIPOKIeeHHoM (aHe-
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Puc. 4.2, KoHCTpykums
BEPHLEPHOIO YCTPOHCTBE

pbi TomumHoMi 8...10 M. Huamerp
Bedywero wkusa 8...10 mM, Bemo-
moro — 80 MM. Bricota Goprukos
o0 06eumM CTOPOHAM LUKWBOB, OTpd-
HMYHMBAIOLI KX HMEPEMEBICHUE TPOCU-
Ka, okono | mMM. Bemayuwil mxus
TYTO HACaIUTE HAa OCh, HO TAK, YTO-
65l OCh He BonTanack BO BTyNKe. B
BEIOMOM LIKMBE CHenaiTe pagnanb-
HBIT TTpoTi rnyGuHoit 28...30 MM
¥ 32KPEMUTE B HeM TIpYXuHy 7 ans
HATSDKEH Ut TPOCHKAE, @ TOYHO B [1eH-
TPE 3arpeccyiiTe BTYNKY 6 C BHH-
TOM 1A KEeCTKOro KperuieHusd Ha
ocu poropa KIIE. Insa tpocuka uc-
TIONB3YiTE KAMPOHOBYIO NeCKy. Tpo-
CUX J[OJXeH orudarth Bemymuit
wkus 2-3 pasa, a HATACUBAIOILAS
€ro TIpyXMHa BHOUPATh MIOPT Bep-
HBbEPHOTO YCTpoOitcTBa. O MOBBI-
LIeHUST TPEHMst TPOCHKA C BEIyLLIUM
LIKMBOM €ro MOXHO HAaTepeTh TOMN-
YEHOW KaHUGOIBIO.
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Puc. 4.3. flevatas nnata

0
160 M (macwrab M1:2)

Ha
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OKOHYATETLHO BEPHBEPHBIN MEXAHU3M YCTaHABIIHBAIOT M PETy-
JIAPYIOT MOCHE TOro, KaK MOHTAXHAas TUIaTa HAIAXEHHOTO HpueM-
HHKA ByIeT cKperlena ¢ JMIEBOM HaHenbl Kopmyca. [leyaTHas
maTta npuseaeHa Ha puc. 4.3. IMonHoe omucaHue HACTPOHKM M
MOHTaXa pueMHHKa npusoastcs B {49].

4.2, NpneMHNK NpaMoro npeobpasoBaxus
Ha AmvanasoHl 80 m

INpveMHHKH NPSMOTO NpeoGpasoBaHU B MOCNEXHHE TONBI 33-
BOEBLIBAIOT Y panuomobuTeneil Bce GOMbIUIYIO MOMYNSIPHOCTE. BTO
OBLACHSAETCA X TIPOCTOTOM TIPU OTHOCHTENBHO BBHICOKHMX NAPaMeT-
pax. OmHaKO ecTh Y ITHX IPUEMHMKOB M HeJocTaTku, Hanboiee
CYIECTBEHHBIMM M3 KOTOPBIX SIBASIOTCA AETEKTHPOBaHUE MOLIHBIX
AM CcHMTHAIOB M «pONe3aHHe» B aHTEHHy CHrHaia COBCTBEHHOTO
reTepofiuHa. [IpHeMHUK MPOCT, €ro NOBTOPEHUE JGCTYITHO H0GOMY
HAYMHAIOLIEMY PATMONIOOUTENIO.

[puHUMTIMATBHAS CXeMa MPUEMHUKA JUIsL paGoThl B QMarasoHe
80 ™ mipuseneHa Ha puc. 4.4. CUrHaN U3 aHTEHHBl Yepe3 KOHICH-
carop ceasu Cl mocTynaer na BxogHoit koutyp L1, C2, C3, C4 u
najiee Ha CMECHTE)ib, BEITTONTHEHHBI HA IBYX BKIIOYEHHBIX BCTPEY-
HO-NapauiensHo KpeMHuuesbix muonax VI, V2. Harpyskoii cmecu-
Tenst cayxuT I-06pasubii GribTp HmxHux YacTor L3, C10, Cll ¢
yacrotoil cpesa 3 klu. Hanpskenue retepogmHa NoJAeTcss Ha
cMecuTeNb Yepes mepsslil KouxeHcatop uastpa C10.
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Puc. 4.4. Cxema nPAMOro Ha 80 m
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Terepoaus mpUEMHHMKA COBpaH TO CXEME C EMKOCTHOM 0obpar-
HOIt CBA3bI0 HA TpaH3ucTOope V5. KaTylika KOHTypa reTepoiuHa
BKJIIOYEHA B KOJUIGKTOPHYIO I(€Tb. ['€TEPOIMH M BXONHOH KOHTYpP
TIepecTPauBaloTCs 110 JUaNascHy OJHOBPEMEHHO CABOEHHBIM 6o-
KOM KOHJeHCaTopoB HepemeHHoM emkoctd C3, C6, mpuueM yvac-
TOT4 HACTPOHKH rerepoarta (1,75...1,9 MI'w) BrBoe HuXe YacTOTh
HACTPOMKU BXOXHOTO KOHTYpa. Yeuantens 3U BBITOMHEH 110 cxeMe
C HENOCPeCTBEHHOM CBA3LI0 MEXIY KAcKalaMM Ha TpaH3HCTOpax
V3, V4. Harpy3koit yCHIUTENS CITYXaT BRICOKOOMHbIE TeledOHBI ¢
COITPOTHBIEHHEM ITOCTOSHHOMY TOKY 4 KOM, HampuMep, TA-4.
HDMCMHMK MOXET TIUTAThCA OT JI060r0 UCTOMHUKA HanpaXxeHUeM
12 B, notpeGasemblit ToK — 0KoNO 4 MA.

Karyumku npuemuuka L1 u L2 HaMOTaHEI Ha KapKacax auamer-
poM 6 MM U TIONCTPAMBAIOTCS CEPNEYHUKAMU U3 depputa 600HH
nvameTpom 2,8 v amuHo# 10...12 MM (MOXHO MCTIONB30BATH LIMPOKO
PacipoCTpaHeHHBle YHUGMUIMPOBaHHbIE KapKackl OT KaTyuleK pa-
JHOBElIATENbHEIX TIpHeMHnKos). HamoTka — BHTOK K BUTKY. LI
conepxuT 14 sutkoB nposoga I1DJIIIO auamerpom 0,15 mm, L2 —
32 surka nposoga IDJIIIO anamerpoM 0,1 MM. OrBonst y obenx
KaTylleKk — OT 4-10 BUTKA, CYMTass OT 3a3eMiieHHoro Bepona. Ka-
Tywxa dwrstpa L3 uHaykTHBHOCThI0 100 MTH HaMoTaHa Ha MarHn-
TotpoBonie K18x8x5 u3 deppura 2000HH u comepxur 250 surkos
nporofa [1D2JIIIO mnamerpom 0,1...0,15 MM.

MoxHo mpumeHuTb Maruvtorposon K10x7x5 u3 toro xe deppu-
Ta, YBENIMYMB uMcno BUTKOB g0 300, nubo Ki18x8x5 uz deppura
1500HM wm 3000HM (B atoM ciyuae oGMOTKA AOKHA COCTOATh U3
290 u 200 BMTKOB, COOTBETCTBEHHO). B KpaitHem ciyvae, TIpu OTCYyT-
CTBYM (PeppHTOBBIX MATHUTONPOBONOB, KATYIIKY MIILTPA MOXEHO 3a-
MEHUTb Pe3ucTOpoM conpoTurienueM 1..1,3 kKOm. WaGuparenstiocts
¥ YYBCTBHTETILHOCTh TPMEMHHMKA IIPM 3TOM HECKOMBKO YXYALIATCSH.
Bnox TIEpEMEHHBIX KOHAEHCATOPOB UCITONL30BaH OT IPUeMHKKA «Crin-
nona». MOXHO TIPUMEHUTb U JAPYTO# 610K, HO 06SI3aTeNsHO ¢ BO3IYIN-
HBIM Iu3nekTpuKoM. g obneruenus HacTpoikk Ha SSB cTaHimu
XKEJIATEIbHO OCHACTHTL ONMox x0T Obl MpocTefiiMM BepHrepoM. B
TeTepoAHE TpHeMHHMKA Xopoliio paboraioT TpaHauctropsi KT315 u
KT312 ¢ mobeM GYKBEHHBEIM HHIEKCOM.

Hnst yeunurenst 34 mpUrogHsl TPaKTHYECKU RIOGHIE HU3KOYAC-
TOTHBIE P-TI-P TPaH3HUCTOPHL. KemateasHo, ofHaxo, yToGel V3 GbUT
Manowymsiuum (I127A, T128, MI1396), a koadduumedT nepeaauu
ToKa 060nX TpaH3ucTopoB LT He Hipke 50...60. Konmencaroper C2,
C4, C5, C7 — KCO unn xepamuueckue. OcTanbHble JeTaTd MOTYT
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6bITh MOBBIX TUTIOB, M36GupaTeNnsHOCTE NPHEMHHKA MO COCETHEMY
KaHany onpenensiercs uastpoM Hwkuux dacror L3, Cl10, Cll u
cocrasnster 35 nb mpu pacerpoitke £10 I, Jlyuuiyo nsbuparens-
HOCTL MOXET HaTh ABYX3BeHHAI GuibTp. Beuta Mamepena Taicke
peansHast H3GUpaTeNbHOCTh pUeMHAKa, Mewaommit AM curxan ¢
koaduliHeHTOM MoayaaumH 30%, paccrpoiikoit £50 xTx 1 ammn-
nurynoit 0,1 B cosmaer Ha BBIXONE NPUEMHMKA TAKOE K€ Halpsixe-
HNe, Kak W TIONe3Hblid curHam amrumtygoit 10 mxB. TloGouHble
KaHafel NIPUEMa MMEIOTCS, Kak # B JiloBOM NPHEMHUKE HPAMOTO
npeobpasosaHust, HAa YACTOTAX TapMOHMK curHata, T.e. 7; 10,5
14 MT'u 1 1.5 OIHAKO OHY TOXABNAOTCS He MeHee, yeM Ha 50 1b.
VAy4uIuTs nofasieHue MOXHO, YBSTMUYUB JOGPOTHOCT: BXORHOTO
KOHTYPa WIH TIPUMEHUB IBYXKOHTYPHBI BXOTHOM dunsTp. [lomHoe
OM{caHWe HACTPOMKH PUEMHHKA H €70 MOHTX NpHBeaeHb! B [50].

4.3. IPUEMHUK QIR «OXOTbl Ha AUC»
AnanasoHa 80 m

PazsuTie CHOPTHBHOM paruoTeNeHraliM ¥ paIMOOPHEHTHPOBA-
HUS HEBO3MOXHO Ge3 co3naHMs MPOCTBIX M JeLIEBBIX, HO obnafar-
[MX JOCTATOYHO BBICOKMMM TEXHHYECKUMM MOKa3aTeNAMH TeNeHra-
TOpoB. JUIsl CTHMYAMPOBAHUS TEXHMYECKOIO TBOPYECTBA MOMNONEXHU
BAXHO TaKXe, YTOOBI M3rOTOBNCHHE TAKOTO anmapara 6510 JOCTYITHO
panMomoGUTENIo cperHeit KBamdukauny. ONMUCHIBAEMBIA HIXE NIPH-
eMHHK B 3HAYUTENEHON CTENeHH YIOBNETHOPAET 3TUM TpeGoBaHUAM,
ITeneHratop HOCTPOEH N0 cxeme MPUeMHHMKa TIPAMOTO TIpeoGpasosa-
HUS Ha OJHON uHTerpansHoi MuKpocxeme K174XA2. OH paGoraer B
muanasoHe 3,5...3,65 MIn. Ero 4yBCTBHTENBHOCTS K ToerpadHbiM
CHTH4JIAM TIPY OTHOLUEHWM curHan/liym, pasHoM 10 1B, — He xyxe
10 mMxB/M. [lomoca mporyckaHus TPakTa 3BYKOBBIX Y3CTOT — OKONO
3 xlu. [duuamuyeckuii auamason — He Menee 40 gb. Imybuna
PeTYAWPOBKM ycuneHusi — He meHee 120 ab.

VposeHs «3abutnsi» Tpu pacerpoiike 50 k[ u ocnabneHuy mo-
mesHoro curHana B 2 paza — He menee 0,2 B/m. Cobersennoe
U3IMyYeHHe ammapata He OGHapYXWBACTCS aHaNOTUMUHBIM TPUEMHH-
KOM yXe ¢ paccrostius 3 M. IluraeTcsi ApMEMHUK OT YETHIpEX 2Je-
mentos 316 (R6, AA). TlorpeGasemblit OT HCTOUHMKA TOK He TIPeBbI-
maer 10 MA. Macca nipuopa ¢ sneMeHTaMu TITaHU He Gonee 500 1.

B cBs3¢t ¢ TeM, YTO MeNeHraTop Mpe[HAa3HAYCH, B MEPBYIO OYe-
pefib, [Tt CIOPTCMEHOB, He 06/Mafaloiux JOCTATOYHSIM OITBLITOM, OH
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MMEET CPaBHUTENbHO LUMPOKYIO [ONOCY MPONTYCKAHUS, YTO YIIpOIlia-
€T HAacTpoitky. HeBhicoKMit MaKCHMAIBHBEIA YPOBEHb BBIXOZHOTO
curdana (mo 1,2 B) oGneruaer Gopsby ¢ «HemoxomamMu» — 4acToi
owubKoit HOBHUKA. NS HAMOMHHAHUST O HEOOXOOMMOCTH CHIXe-
HUS yCHITEHUST TIpH GONBLIOM CHIHATE MOXKET CTYXUTh MMITYIbCHBIR
3BYKOBOH HHIMKATOP TIEPerPy3Ku {(8T0 MOXHO BLITTONHMTL HA MUK-
pocxeMe K561J1E5), koTopblil sBAsfeTCsS B KakOH-TO Mepe «0bocTpi-
TeeM» TIPH OTIpe/ielleHMH CTOPOHBI M TTOMCKe 10 MakchMymy. Tex-
HUYECKWE XapaKTEePUCTUKM afTapaTa HO3BONAIOT paboTaTh ¢ HUM He
TONSKO HOBMYKAM, HO W CHOpTCMEHaM-paspsamhukaM. MM moryt
BOCTIONB30BATECS M KOPOTKOBOMHOBUKM-HABIONATENH I NpyvemMa
JOBUTENBCKUX  ParMOCTAaHLMM, paboTtatoumx Teierpadpom u SSB.
IIpHHUMIManbHAs CXeMa TefieHraTopa npusefeHa Ha puc. 4.5, Ha
mukpocxeme DAL cobpanst yeunurens PY, reteponu, GaxaHCHBIH!
cMmecuTens, yertuTens 34 (ero GyRKUHMH BHITIOMHSIET HMEIOLIMICSA B
MuKpocxeMe yewtutens I14). Yeunurenn APY ucnonnsyiored suech
B LeNM Py4dHOU PEryIUpOBKU YCUISHUS.

KOHTYp pamouHoii aHTeHHH WAZ, K KOTopoMy KHOTKo# SBI
4epe3 aMeMeHTs! cornacosanus L1 u R1 moxer 6biTh nomximodex
WTblps WAL, HHAYKTMBHO CBA3aH € CUMMETPUYHBIM BXONOM YCH-
nurenss PY (seisonsr 1 u 2 Mukpocxemsl DAL). Pesuctop R2 B
LienK OTBOJA KATYIUKM rerepopuHa L2 — aHTMnmapazutHsii. Corna-
cyroumit TpaHchopmarop T1 oBecrieynBaeT ONTUMANBEHYIO CBS3b
cmecurens (seisogsr 15, 16 DA) ¢ ycwrnrenem 34 (sbison 12)
yepes ¢wietp C6, L4, C7. B Toukax A u B k npueMHuuky moxer
BHITh TOAKIIOVEH MHIUKATOP Teperpy3ku (puc. 4.6), mpencrasis-
oMt coboll TeHepaTOp HPAMOYTONBHBIX KONeGaHUit, BRITTONHEH-
HBIH Ha JIOrMYecKux 3MeMeHTax Mukpocxembl DD1. OH HauuHaer
paboTaTh TOTAA, KOIMA HarpsiKeHWe Ha Bhisoge 14 9Toit MUKpocxe-
MBI (BBIBOX TMTAHUA), MOCTYNAIOLIEE C BBIIPAMMUTENS C YABOCHH-
€M, TOAKITIOYEHHOTO K BBIXOLY TIPHEMHUKA, NOCTUTaeT NPUMEPHO
2 B. UMnyanee! ¢ YacTOTO MOBTOpeHUS 0Komo 15 [ mpuxonsT Ha
aon VD3 W MaHUIYIMPYIOT TeTEpPOJHMH NPUEeMHUKA [0 4acToTe
(nesuarust 50...100 T'y). 3ro xopoilo 3aMeTHO Ha Ciyx (3BYK U3
MOHOTOHHOIO TIpY CNabOM CHTHANE CTAHOBWTCH <«GYNbKAIOUUM»
TIpM CHJILHOM CHUTHAJe).

Karymwka LI comepxur 130 ButkoB mposoma [19B-2 auamer-
pouM 0,12 MM, HaMOTAHHOTO Ha Kapkace AMaMerpoM 4 MM (Juua
HAMOTKM 8 MM) ¢ ynmuHapuueckum rogcrpoedHukom IC 3x10 u3
cdeppura mapku 150BH. Karyiuky L2 v L3 Bemonsenst IpoBofoM
I19B-2 mmamerpom 0,27 MM Ha TOPOUNATHHOM KapGOHUILHOM
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Puc. 4.6. Cxema nHaukaropa neperpysxm

MarHuTonpoBoe (NOOBMHKA GPOHEBOTO MarHHTOIPOBOIA CB-9a
6e3 pe3sbl). Karywxa L2 umeer 12 + 28 BUTKOB, L3 — 5 BUTKOB;
Hayanta oGMOTOK OTMeyeHbl Ha pUCyHKe Touxamu. Kartymka L4
HAMOTaHA HAa TOPOMAANTBHOM MArHHTONPOBOAS (HApYXHBIX JHA-
merp 10 MM, BHYTPEHHMUIL M BLICOTA 7 MM) M3 IEHTOUHOFO IepMai-
niost 1 cozepxut 900 muTkos nposofa [T9B-2 nHameTpoM 0,08 MM.

Karyimxa KoHTYpa MarHuTHO#t aHTeHHb! LS mpencramnser coGoit
BUTOK MOHTZXHOTO NIPOBOA CEYEHWEM OKOJIO 0,5 MM, KaTyillka CBA3U
L6 — 2 BuTka MegHOro TMpososa AuaMeTpoM 0,5 MM B MeXaHHYECKU
npoyHoit uzonauvu. Ilpu yknanke oOMOTOK paMku Hamo MMeETh B
BHJTY, YTO MaKCUMYM KapIMOWIsl GYAET HaNpaslieH B CTOPOHY 3a3eM-
JIEHHOTO BbiBOA Kartyliku LS. [lposoma, uayliue or Karywku L6 x
BbiBOAaM 1 M 2 MuxpocxeMbl DAl, Hano pacrmonaraTs Kak MOXHO
6nvke Apyr K apyry. TpaHcdopmatop T1 — cornacyiommit ot npuem-
Huka «KBapu-406». Perynarop ycwreHus R6 — CI13-4 cosmerueH ¢
BbIKIIIOYaTeNleM MuTaHus. [leneHratop coxpaHseT paGoTococoBHOCTS
TPM YMeHBLICHMY HATPSOKSHUS! TIMTAHUSE 10 3 B, OIHAKO, DU HEXO-
TOPOM YXyIOLIGHMU KaueCTBEHHBIX Mokasarened. IlonpoGHoe omumca-
HHe MOHTaXa NPUEMHUKA rpusoantes B [51].

4.4. BceBonnoBbiii KB npuemuuvik
«Pagno-87BINM»

TIpeanaraeMblit BHUMAHMIO YHTaTENeR IPUEMHUK HAYMHAIOLIETO
KOPOTKOBOJTHOB#KaA COOpaH 10 cxeme ¢ NPAMBIM TIpeo0pasoBaHiieM.
OH TO3BOJSIET NPHHUMATE B JTIOOOM U3 JIFOGUTEALCKUX KOPOTKOBOM-
HOBBIX IMAITa30HOB CUTHAIL! PATMOCTAHIMM, PaGOTAIOUINK, KaK Te-
nerpadoM, Tak M OIHONONOCHOM Monynstuuei. PaGouuit nmanasoH
M3MEHSTIOT CMeHO# TINaThi ¢ KOHTYpaMH, 4YTO IMO3BOJIHNQ CYIIECTBEH-
HBIM 00Pa3’oM YIIPOCTUTE KOHCTPYKIIMIO npremuuka. [Tpu xeranuu
KOPOTKOBOJTHOBUK MOXET ReTKO BBECTH B APUEMHHUK JOTIOMHUTENL-
HBIA JMaNasoH (HanmpuMmep, JUid TpueMa CUTHainoB cTaHImii [ocy-
JIapCTBEHHOM CTYXKOBI BpeMeHU M 4acToTsl). JUist 3TOro JoCTaTtouyHo
M3TOTOBUTH JHLID eille OXHY CMEHHYIO maty. BoT mouemy mpuem-
HUK ¥ TOMYYWT Ha3BaHME «BCEBOJNHOBBIN, MPSMOro npeobpa3osa-
Hust» — «Pamuo-87BITI».

OH paccyuTaH Ha TOBTOPEHUE DPAXUONIOGUTENAMM, KOTOPHIE
YK€ UMEIOT ONPeNeNIeHHbII OIIBIT U3TrOTOBNCHUS YCTPOHCTS, paGo-
TAUIHUX B PAAUOYACTOTHOM AUANa30He, T.€. TEMH, KTO yXe cobu-
pan ¥ HAaXWBAT XoTs Bbl MPOCTEllIUe TIPUEMHBIE YCTPOHCTRA.

TIpyHIMNHATIEHAS CXeMa OCHOBHOM IUTATHI TIPMEMHUKA, Ha KOTO-
POH HaxOAMTCs MOAABNAOLIee GONBUIMHCTRO €T0 JeTanei, NpHBejieHa
Ha puc. 4.7, CMEHHO# TIIaThl ¢ KOHTYpaMH (OHa yCTAHaBTHBAETCA Ha
OCHOBHYIO) M CXEMBI BHEIIHUX COSIMHEHUI OCHOBHOM TIIAThl — Ha
puc. 4.8. IleyaTHble IUIaThl NpMEMHUKA TIPUBENEHE! Ha puc. 4.9.
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CHrHan ¢ aHTeHHBI 4epe3 pasbeM XS2 («AHTeHHa») U Tepe-

MeHHBI pesucTop R34 («VYporens PU») moctynaer Ha BBIBOAB 4 1
5 ocHoBHOM TMathl. PamuoyacToTHBIN cUTHAT GUIBTPYET BXOIHOIA
koHTYp L3, C32, C33, xoropblif MOAKNIOYEH K OCHOBHOH IUTaTe
yepes pazbem XSl — XPL. C 3Toro KOHTYpa CUTHA Yepe3 IMUT-
TepPHBI HOBTOPUTENDb Ha TpaH3ucTope VT1 momaercs Ha GanaHc-
HBIH CMECUTEINTb, BBNIOIHEHHBI 110 CXeMe C BCTPEUHO-[apajleNb-
HBIM BKJIIOYeHHeM auomoB VDI1..VD4. Takoe uX BKIIOYEHHE
TI03BOSISIET, KaK M3BECTHO, TTOHM3UTL B JIBA PA3a YACTOTY reTepoau-
Ha [0 OTHOLIGHUIO K YaCTOTe CMTHama. CMECHTEM HA BCTPEYHO-
TapajuiebHBIX JHONAX AOBOXBHO KPUTMYHBI K YPOBHIO BHICOKOYA-
CTOTHOTO HampKEHHA TeTepOAMHA, MOSTOMY B JAaHHOM Clyuae
ObUTO MCMONB30BAHO asBTOMaTHYecKoe cmewieHHe (RS, C4, C5),
0becHeynBaloNee ONTHMANIBHDIN YTON OTCEYKU.
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Puc. 4.7. Cxema OCHOBHON (inaTul

Puc. 4.8. Cxema AManasoHHOR naTel ¥ CXEMa BHEWHNX COEAMHEHWS BCEBONHOBOID
KB npuemnmnka «Papno-8781»

VD1..vD4

0,033 mc

Tetepomin shiMmonHeH Ha TpaHsucTopax VT3..VT6. CobGerseHHo

g ¥ g — W3 TeHepaTop co0pan Ha TpaH3McTope VI3 ro cxeMe «eMKOCTHOM Tpex-
IE iy . 2] TouKH». Ha pabouyro 4acTory NpMEMHHMK HACTPAaUBalOT TlepeMeHHbIM

== 38 Q—I{ KoHnencatopoM C39. IMomwnouaoT ero X BbiBoiam 1 M 2 romars

T D X I D b KOPOTKMM OTPE3KOM KOaKCHansHOro xabenst. Bapukar VDS oGs3are-
R . S a e ~oe JIeH JIMIb LTS HOpMAnbHoO# paboThl TPAHCMBEPHOH TIPUCTABKH M B
g8 2 2 .2 % g NpPHEMHMKE ero (M COOTBETCTRyIOWMe netand — R22, C38 u C28)
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Puc. 4.9, MevatHsie nnate 8cesosnHosoro KB npuemnmnxa «Paano-8780M»

MOXHO, B TIDMHLIMIE, He YCTaHaBTMBaTh. OXHAKO MEKTPOHHAsT «pac-
CTPO#iKa» He TIOBPEAMT M B TIpUeMHMKe. OHa NO3BONUT, B YACTHOCTH,
OIEPaTHBHO KOHTPOJNIMPOBATh OGCTAHOBKY Ha JBYX COCENHMX YacTO-
Tax. Crabumi3uposaHHoe TUTaHHe JUIS Bapukama GepyT ¢ BHIBOMNA 3
OCHOBHO#M TUlaThl. Ha Tpanaucropax VT4..VT6 cobpaH SMHUTTepHBbIi
NOBTOpUTENS, 00ECTEYUBAIOILNI XOPOLIYIO PA3BAKY reHeparopa OT
HU3KOOMHOM Harpy3ku. Bomsombi 16 U 17 0CHOBHO# IIMATHI TIpeRHA3-
HAYEHBI 1A TTOIa4H BbICOKOYACTOTHOTO HAMPSDKEHUS TETEPONVHA Ha
TPAHCUBEPHYIO MPUCTaBKY. PexuM paboThl 110 MOCTOSHHOMY TOKY
TPaH3MCTOPOB TeTepPOMHA ODECTIEYHBACTCS ABTOMATHYECKH, TAK KaK
CBA3b MEXIY HMUMH TalbBaHWYECKast.

CeneKTUBHBIE CBONHCTBA IPUEMHMKA ONPEIETAET, B NIEPBYIO Oue-
pens, ¢uasrp Hu3mux yactor L1, C6, C7. Ero wactota cpesa
TpuMepHo 2,5 KTu. ITpensapuTeNbubii yCUNMTENh TPAKTa 3BYKOBBIX
YactoT cobpaH Ha Tpansucrope VI2 ¢ MaibiM K0DOUIUEHTOM
wymMa. s HOCTWKEHHS LIYMOBBIX XApaKTepucTHK, BAM3KHX K ON-
TUMAILHBIM, TOK KOJUIEKTOpA BbiGpaH HeGomuiuM. OCHOBHOE ycH-
nenue (okono 1000) Ha 3BKOBBIX YacTOTax 0BecrieuuBaeT orepaiu-
OHHBIit youwmurtens DAL Harpysky MOAKIIOMAIOT K BhIBOZAM 8 U 9
OCHOBHO# IINAThl. B BBIXOIHOM Kackane npexycMOTPeHO MOKIToYe-
HHe B 1INk OTpULIATeNsHOM oOpaTHoil cesan OV apoitHoro T-mocTa
(R16...R18, C20...C22). Npu 370M MONOCa MPOTYCKAHUA TIPHEMHH-
Ka cyxaercs mpuMepHo no 200 [u, ofbneryas mpueM curHamos
TenerpadHbIX CTaHLMHA B yCAOBUAX TToMeX. Bistoyaror T-MOCT BBIK-
moyatenem SA2 («CW ¢HasTp»). YpOBEHb TPOMKOCTH CUTHANOB B
TONOBHBIX TeehOHAX PETYNUPYIOT TIEPEMEHHBIM pe3ucTopoM R33
(«I'poMKOCTE»), KOTOPBIH TONKTIOYEH MEXIY TMPEXBAPHTENBHEIM H
BBIXOIHBIM YCUIHTENIEM K BbIBofaM 13 U 15 ocHOBHOM MAaTHL.

Tpanzuctop KT3102A (VT1) 3ameHsteTcst JI0GbIM COBPEMEHHBIM
BBICOKOYACTOTHBIM KPEMHHUEBBIM TPaH3UCTOPOM CTPYKTYPHI N-p-n
(u3 cepuit KT312, KT342, KT316, u 1.1.) ¢ K03dDOUUUEHTOM CTATH-
4ecKoi mepemaum ToKa He MeHee 80. Ha TpaH3umcropsl 3TMX Xe
cepuit 3amenuM ¥ KT3102E (VT2), ogHaxo Apu UCIONB3OBAHMM
TPAH3HCTOPOB C HEHOPMUPOBAHHBIM KO(MOUUMEHTOM LIyMa He
HCKJTIOYEHO HEKOTOPOE YXYILICHWe YYBCTBUTENBHOCTH TIPUEMHMKA.
B rerepomine BMecto Tpansncropos KT312 Moxro sxmounts KT315,
KT3107 samenum Ha KT361. Ho 8 reneparope (VI3) xenarensto
ucnonk3oarh Bee-Takk He KT315, a KT342, KT316, KT3102 u um
noxoGHble. JMOonsl cMecUTeNst — TI00bie COBPEMEHHbIE KpeMHHEBbIS
BbicoKkoyacToTHble. Katyirka L1 ¢uABTpa HU3LIMX YACTOT MHIYK-
TUBHOCTBIO 350 MIH comepxut 430 ButKos nposona I19B auamer-
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pom 0,12 MM, HAMOTaHHOTO Ha KOJbLEBOM (THiOpasmep K20x10x5)
MarHiTonposoje u3 (eppura ¢ HaYAIbHOH MAarHUTHON TIPOHMIAE-
Mocrbio 3000. Ho 3nech, B MpHHIMIE, TOTOUIYT JNOGHE KONBLEBHE
MACHHTONPOBONKI U3 deppuTa ¢ MpoHuaemoctsio 1500...3000. He-
00XOAMMO JHLUL 0BecHeYUTs TpebyeMoe 3HaYEHHe KHIYKTUBHOCTH.
Jpoccens 1.2 — KOppeKTHPYIOLIHIA, OT YHHUMBHULIMPOBAHHLIX JIAMITO-
BBIX TeJIEBH30POB. MOXHO HCIIONB30BaTh MIOObE APOCCETH UHIYK-
THUBHOCTBIO He MeHee 250 MKTH ¥ XenaTenbHO Ge3 MarBUTONPOBOAA.

Tpaxchopmarop T1 HaMaThIBAIOT HAa KOMBLEBOM MAarHHTOIPO-
Boze aHameTpoM 7...10 MM M3 deppHTa ¢ HauanbHOM MarHMTHOR
nipoHHuaemMocTsio 400...1000 (HekputHyHo). HamoTky BenyT omHo-
BpeMeHHO TpeMs mposofamu (10..15 surkos, I19B auamerpom
0,1 mm). OmHa m3 OOMOTOK TIpH 3TOM OYyIeT MepBHYHAS, a ¥ JIBYX
IPYTHX COSIMHSAIOT BMECTe Hauyalo M KoHel (moGole), obpasys
CPEIHIOW TOYKY BTOPUYHON OOMOTKH.

Homraner korgeHcatopos C32...C37 ¥ HaMOTOYHble JAHHbBIE Ka-
Tymex L3 u L4 (oHM uneHTMYHB) IpuBeneHbi B Tab. 4.1. Hamorka
pAmowast, BUTOK K BUTKY. 3HaueHHe WHIYKTUBHOCTEH YKAa3aHO IS
KaTyllleK ¢ 9KPaHaMH TP CPEeHEM TIOJIOXKEHUH TONCTPOSUHUKOB.

b 1D KOHTYPOB «Paguo-878IMH Tabmma 4.1

- EMxocTe nd ‘| Bnamerp

Boowy = il I R i
Mru | €32 | cas | caa | ¢35 | cas | ca7 s anrron o
28 39 [a50 [ 68 | 82 | — | &2 1,1 B 0,41
21 36 330 68 240 — 120 1.8 8 0,41
14 56 510 | 120 | 270 22 180 2,5 11 0,39
7 110 | 1200 [ 180 | 560 | 150 | 240 5 20 0,38
35 | 180 {1800 | 240 | 120 | 470 | 180 12 45 0,18
1.8 330 {3300 | 1200 [ 150 | 910 | 220 23 80 0,18

CaMoeNbHbIA pasbeM T MOAKIIOYEHMS] CMEHHON IUTaThi M3-
TOTOBJIEH M3 LUThIpe M rHean paseema IPIIMI, Ho mopo#tmyr
TaKXe WITBIPH U THE3[a OT Pa3beMOB MHOTHX IPYTHIX THIIOB.

ITepeMeHHBI KOHAEHCATOP — OT PANMONPUEMHMKA <«AJIBIH-
HUCT» (MCHOMb3yeTcs TONbKO OJHA CeKums). 31ech MOXKHO TpUMe-
HaTs M apyrie KITE ¢ so3nyluHbiM AuaneKTpHKoM. Ecimu Makcu-
MaIbHas eMKocTh mpuMmeHseMoro KITE Gyaer 3aMeTHO OTIHYATHCH
oT 240 u®, To morpebyeTca nomobpats KouaeHcarops C34...C36,
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YTOORI TOMYYHUTH Tpebyemoe TIEPEKPBITUE TI0 YACTOTe Ha KaXIOM
M3 NIOCUTENBCKUX AMANA30HOB.

Mepemennstit peanctop R34 — CI3-4, a R33 — CI13-46M (c
BBIKTIOYaTeNleM NMTaHus). [lorHOe onMcaHUe TPUEMHUKA U MeTO-
JIHKA €r0 HACTPOWKM mpuBoasATCS B [52].

4.5. NMpueMHnK
KOPOTKOBONHOBUKa-HabnogaTens

Hecnoxueiii panuonpueMHiK (puc. 4.10) npemnasHauen s
TIpHEMa CUTHAIOB JIOOMTENBCKUX PAIMOCTAHUMI, paboTaloiuX B
KB mmamasowax 10, 15, 20, 40 u 80 m. CobpaH oH Mo cxeMe
NpPSIMOTO TIPe06Pa3OBAHUS YACTOTE M COCTOMT M3 HABOPA BXOZHBIX
TONOCOBHIX (DUILTPOB, HACTPOEHHBIX HA CPEHME YACTOTH! JTIOBH-
TENbCKUX AMATIa30HOB, WUPOKOTIONOCHOTO YCMITUTENS PAgMoyacTo-
61 (PY) Ha Tpanaucrope VT, miognoro emecurensa (VD1, VD2),
retepofiaa (VI2) u obnapaowero Gombiinm Ko3dduiineHToM
TIEPEeNau TPEXKACKAAHOTO YCHIMTENs: 3BYKOBO#M yactoThl (3Y) Ha
TpaH3ncropax VT3...VTS, HarpyxeHHOTO TONOBHBIMH TeNedOHAMK
BF1. HyxHsIit IManazoH BEIGUPAIOT NepexIiouaTeem SAl, nmonco-
SAMHSAIOWKMM K BXORY ycuauTenst PU ofuH M3 mof0coBBIX (UITBT-
POB, @ K CMECHTENI0 — COOTBETCTBYIOLIMIA KOHTYp TeTepOIMHA.
TNocnenuuit MepecTpaMBAeTCs N0 YACTOTE KOHIEHCATOPOM ITepe-
MEHHOM emkocTH C27 M reHepupyeT KONeGaHMs, YacToTa KOTOPBIX
BABOE HMXE YAaCTOTHI NPMHUMaeMsIX curHanos PY. [dna ymenblie-
HHUS 3aBMCUMOCTY YACTOTHI TETEPOAMHA OT HAHPSDKEHMS TUTAHUSL
TIPMMEHeH TpOCTeiLIunii cTabumusarop Ha crabunutpone VD3,

Yeunennniit TpansncTopoM VT curHan moGuTeasckoi pamno-
CTaHLMM MoCTynaeT Ha cmecutens (VD1, VD2) yepes mupoxorno-
nocHb TpaHchopmarop PU T1. BosHukatouive B pesynsrate mps-
MOTO Tipeobpasosanus Konebanus 34 yepes GUILTP HIDKHUX YACTOT
L16, C32 nomBonarcs K perylisaTopy IPOMKOCTH — TePeMeHHOMY
peaunctopy R7, a ¢ ero asixka — x pxomy yeumurens: 34.

AnA TIpefOTBPAEHHST CAMOBO3OYXICHMSA NpHeMHUKa M3-3a
TAPa3MTHBIX CBA3EH €T0 KacKaZoB yepe3 OOIMH UCTOYHMK MUTA-
HUS TpHMeHeHb! paspissiBaiommve bunstpsl R6, C18; R9, C34;
R15, C35 u xoHgeHcatop C38. C 3Toii Xe 1eNsl Nposoza, uIy-
LIHe K MOOBMXHBIM KOHTAKTAM CeKUMM nepexioyarens SAl, ak-
PaHHPOBaHbl. Bce Karyluku HAMOTAHBI HA. MOJIMCTMPONBHBIX KAp-
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Kacax JHamMeTpoM 7 MM ¢ TOACTPOCYHHMKAMH U3 KapGOHUWILHOTO
X)ene3a (UCIONB30BaHbl Kapkachl GwisTpoB 1Y TeneBH3NOHHBIX
MPUEMHUKOR). PaccToAHMe MEXIY OCSIMU KaTylIeK BXOMHBIX TIONO-
cOBBIX (UILTPOB puMeEpHO 16 MM. HamOTOUHBIE TAHHBIE KaTylueK
MPUEMHHKA NPUBEAeHB! B Tabmuie 4.2 (HaMOTKa PHAOBast, BUTOK K
BHTKY). MHaykTHBHOCTE Rpoccens L16 (KoHCTpyKiMs MOXeT GBITh
moboit) — 100 MI'H. [lupokornonocustit TpaHcdopmarop T1 Hamo-
TaH Ha depputobom (100HH) kombue BHEMHUM RUAMETPOM
10 MM. Kaxmas u3 ero oGMOTOK CONEPXUT CEMb BUTKOB OMamMpPO-
BaHHOro NpoBoaa HHameTpoM 0,3 MM (HaMOTKa BRITIONIHEHA OLHO-
BPEMEHHO TPEMST TIPOBOXAMM).

Tabmmnga 4.2
HAaMOTOUNbIE BANHBIE KRTYLIEX p Tens
AHgYKTUBHOGTS, fNposog N3B
Ananazon Katyuka e Butxn anameTHON, MM

L1, L2 46 4+26 0,2

80 M
L1t 9,2 5+ 35 0,12
3,14 23 3+ 14 0,29

40m
L12 46 4+26 0,2
5,16 1,15 3+ 11 0,33

20 m
L13 23 2+ 15 0,29
17,18 0,57 2+6 062

15m -

L4 1.4 2+ 14 0,3%
[ENET) 0,4 2+8 0,62

10m
Li5 1,15 2412 0,35

BhiBozs! KOHOEHCATOPOB, BXOMMX B COCTAB KOHTYPOB MONOCO-
BBIX (PHITBTPOB M TETEPEIMHA, ¥ TIPOBOJA OT MEPEKITIOYATENS IUaTa30-
HOB TIPUMAHB! K 3allPeCCOBAHHBIM B LTACTMACCOBBIE OCHOBAHHS
KapKacos KOHTAKTaM, CTYXallMM BBIBOXGMM KaTyilek. Mexmy Ka-
TYIIKAMH FIOIOCOBBIX (DIIBTPOB M TETEPOIMHA, a TAKKE MEXIY HUMU
W OCTATBHBIMU AETAMIAMM TIPHEMHUKR, HA TUIATE YCTAHOBIIEHDB! ATYH-
Hble KpaHbl. BMecTO yKasaHHSIX Ha CXeMe B TIPMEMHMKE MOXHO
HCIIONB30BaTh OTEYECTBEHHBIE TpaH3ucTOpsl cepuit KT325, KT353,
KT368 (VT1, VT2) u KT373 (VT3..VTS), avomet KAS503A (VDI,
VD2), crabunurpon KC175A (VD3). TonosHbie TenedoHbl — eKT-
pOMarHuTHeie compotusiaeHuem 3.5 kOm. Apoccens L16 moxHo
HaMoTaTh Ha depputooM (3000HM) xonsiie Tvnopasmepa K20x12x6.
O6GMoTKa HomkHa comepxars 220..240 BuTkoB nposoza [DJILLHO
mametpoM 0,1 mM. [ledatHas mmara TpUeMHMKa TPUBOAMTCS Ha
puc. 4.11. [TogpoGHoe ofincare MPUEMHMKA TpUBeReHO B [53].
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Puc. 4.11. [leuarnas nnata

4.6. KoHBEpTEP KOPOTKOBONHOBMKA

Creants 3a paboToit MOBHTENBCKUX PATNOCTAHIMI MOXHO U Ha
PAIMOTIPHEMHUKE CO CPEJHEBOHOBLIM ANANA30HOM, eCIH JIOTION-
Huth ero KB xouseprepom. Ilpessiaraembiit konseprep (puc. 4.12)
BBITONTHEH Ha OAHOW MMKpocxeme cepuu K217, smiouaromeit B
CeOs HeThpe TPaH3WCTOPA CTPYKTYpHI N-p-n. OH DAaCCUUTAH Ha
TIDUEM B JIIOBUTENLCKUX AuanasoHax 10 M (28..29,7 MIu), 15 M
(21...21,45 MTu), 20 m (14...14,35 MTw), 40 m (7...7,1 MT), a Takoke
PAIMOBELLATENLHBIX CTAHUMI B fManasoHax 25 m (11,7...11,97 MIw)
1 31 M (9,5..9,7 MI'i). Mpuem semetcs Ha KOMHATHYIO MJIM HapyX-
HYIO aHTeHHY. HacTpauBaloTcst Ha PalMOCTAHIMY TIEDEMEHHBIM KOH-
JIEHCATOPOM PAIMOTIPUEMHHKA.

PacemMOTpuM paBoTy KoHBepTepa IO €ro APUHIMITHATILHOM cXe-
Me. B 1okasaHHOM DONOXEHMM KOHTAKTOB Tepekmouarens S| aw-
TerHa W1 noggmouena K riesay X1.2, CoeMMHEHHOMY C GHTEHHBIM
BXOJIOM paionipueMHnKa. ITutaHue Ha KOHBEpTEp He mojaercs.

YToBEl BKTIOUNTE KOHBEPTED, HAXUMAKOT KHOTIKY TIepeKIIoya-
tens S1. Ero rpynna xourakroe Si.1 monkmouaer aHTEHHY Yepe3
KOHAeHCaTOp Cl K KOHTAKTHBIM IPYIITIaM TiepeKIiodaTeneit §2..87,
KOMMYTHDYIOIIMM BXOJHBI® KOHTYPH KOHBEpTepa. ONHOBPEMEHHO
TPYNiMa KOHTakTos S1.2 molaeT Ha KoHBepTep TIMTaHKE, a Tpymma
S1.3 pToYaeT MHIMKaTOp — cBeTonmMon VO.

Ilpennonoxum, Beibpan AMamasoH 10 M M Haxara KHOMKa
nepekmodarens S2. Torma k aHTeHHe GymeT nomKIONEH KOHTYp
L1, CI5, curHan ¢ KoToporo nopaetcst yepes KouaeHcarop C4 Ha
Gasy TpauancTopa V4, paboTalomero cMecuTeNeM. OnHoBpeMeHHO
K TpaH3ucTOpam VS5, V6 reteponuua GyfeT momkioueH Yepes KOH-
nencarop C8 koutyp L8; C21. BbicOK0YacTOTHOE HallpsLKeHHe
TeTepoanHa Hepe3 Karywky css3u L7 n xoHzeHcarop C7 mocryna-
€T B SMUTTEPHYIO Lelb TPaH3UCTOpa cmecuTens. CHrHal mpome-
KYTOUHOH 4ACTOTH! (OHa BHIGPaHa B JaHHOM ciyyae okosio 1 MI'w)
HOCTYTIaET HA BXOL PagdOBEMATENBHOTO TIpUeMHUKA.

AH@JIOTHYHO paboTaeT KOHBEPTEpP M TPU HAKATUH KHOMOK
TepeKToNaTeneit ApYTMX AMAama3oHOB. YCTaHOBNEHHBIE Ha BXOMe
KoHBepTepa auombi VI, V2 saummanot ero u panmoseimatensHbrit
MPUEMHMK OT BbIXOIA U3 CTpOsA TIPU TIOTIAJaHKWU C aHTeHHBI CUTHA-
708 GONBLUON AMITUTYbI. .

KoHBepTep nuTaeTcs OT HCTOMHMKA TIOCTOSHHOTO TOKA Hanpsi-
xeHuem 9...12 B. [lonaBaeMoe Ha cMECUTENs ¥ YCUIIUTEND pome-
KYTOUHOH YaCTOTH HANPSIXEHUE CTAGMIMIMPYeTCA apaMeTpHyec-
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KUM CTabUIM3aTOPOM, BRITOMHEHHBIM Ha cTabuaurpone V8. Ha-
TpSDXeHME Ha TETEPOJIMH TojaeTesl ¢ Apyrore crabuausaropa, co-
OpaHHOTO Ha cTabumuTpoHe V7.

Karynkyi HaMoTaHB! Ha TOTOBbIC KapKacht HapyXHbIM AHaMeT-
poM 4 MM, BeicoToi 10 MM,.C NMOACTPOEYHUKOM M3 KapOOHUIBHOTO
kene3a OT 6poHeBbix MarHutonpesoaos CB-12a. lna xatyiuek BXOA-
HBIX KOHTYpOB HcHOnb3yior hposon [IOB-1 nuamerpom 0,2 mm.
Karywka L1 cogepxut |1 BUTKOB C OTBOXOM OT 3-FO BUTKA, CUMTAS
OT HIDKHETO 110 cxeMe BbiBoma, L2 — 12,5 BUTKa ¢ OTBOJIOM TOXeE OT
3-ro Butka; L3 — 14,5 BUTKA C OTBONOM OT 4-TO BUTKA: 14 — 17,5
BUTKA C OTBOIOM OT 4-10 BH1Ka; LS 1 L6 — no 21 BUTKY ¢ oTBOIOM
or 6-ro Burka. Karyllke rereponMpa naMarbiBaioT [POBOLOM
NSO puamerpom 0,15 MM, a karymuku casu — [19B-1 nuamer-
pom 0,2 mm. Karyiika L8 conepxur 10,5 Burka, L10 — 12 BuTKOB,
112 — 14 surkos, .14 — 17 Burkos, L16 u L18 — mo 19 Butkos.
Bee xaTyiIky cBfA3H HOJDKHBI CONEpKaTh 110 3 BUTKA.

MuKpocxeMy ROTYCTMMO 3aMEHUTb YEThiPbMSI BHICOKOYACTOT-
HbIMU Tpan3uctopamy KT312B Wiy aHanoruuHemMM.

HanaxyaHue KOHBEPTEpa HAUMHAIOT C TIPOBEPKU YKa3aHHBIX HA
cXeMe PeXuMOB paboThl TpaHaucTopoB. KHONKM Tepexmioyateneii
JIMATIA30HOB MOKA HE HRKMMAIOT. 3aTeM [IPOBEPSOT paboTy TeTepoin-
Ha, TIONKITIOYUB (uepe3 KOHIEHCATOp eMKOCThIO puMepHo 1000 nd)
K KOJUIGKTOpY TpaH3ucTopa V6 MoGoi BhICOKOUACTOTHBIN OCIMILIOT-
pad. Ha sxpane ocummrorpada JODKHLI HAGMIONATHECS TIPSMOYTONb-
Hble UMITYAsChL. [Ipu oTcyTeTBuM MX ciepyer mopobpath peslcTop
R8. Janee HAXMMAIOT KHOTIKY JIOGOTO MMEpeKTIONaTeNIs AHAa30HO0B
— Ha 9KpaHe NOJDKHbLI TIOSIBUTLCH BRICOKOMACTOTHEIE KOAeOaHUs CH-
HyconzambHol dopMel. Yacrota koneGanuii Gyger M3MEHATLCH NpU
BPALUECHHH COOTBETCTBYIOUIETO TIOACTPOSUHMKA KOHTYpPA TeTCPOIMHA.

Crieyroli 3TaNn — yCTAHOBKA YACTOTHI reTEPOIMHA U TIOACTPOl-
Ka BXOIHbIX KOHTYpOB. Teneph K KOHBEpTepY MOAKIOYAIOT BEILATEb-
HBIH paMOTIPHEMHUK, HAaCTPOCHHBIHA Ha yacTory | MIy (iMHa BOMHBL
300 M), a Ha BXoz koHBepTepa (THeane X1.1) MoAAIOT MOTYIMPOBAHHBIL
curHan or BY reHeparopa. Yactora curHana JO/DKHa COOTBETCTBOBATh
Cpe/Helt 4acToTe TIPOBEPAEMOTO TUATIA30HA (K TIPUMEpY, IS Mamaso-
na 10 M ycranammator yactoty 28,85 MI'u). Kpome Toro, K BbXoIy
TIPUEMHUKS TOTKITIOYAIOT BOMBTMETP NepeMeHHOTO ToKa. Bpalas mog-
CTPOSYHMK KATYIIKW eTepONUHA, FOOMBAIOTCS HAUGObLIEH TPOMKOC-
T 3ByKa B PATMONPUEMHMKE (BLIXOXHOM CHTHAT TEHEPATOpa TIO MEpe
YBEAMYEHUS TPOMKOCTH 3BYKa YMEHBUWAIOT), a NMONCTPOSYHUKOM Ka-
TYWKH BXOTHOTO KOHTYPR YCTAHABIMBAIOT HaUGONLUIME IMOKA3aHUS
BOJLTMETPA.
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Puc. 4.13. Meuatnan npara pTED e HOBMKA (Y

Tax nocTYNaoT Ha KaxaoM AUANa3oHe, TTOCHE Yero NONCTPOeY-
HUKH QHKCHPYIOT CTIEHMATBHON CMasKoll iy Kpackoit. Ileuatnas
TIaTa KOHBEpTepa IpuBeseHa Ha puc. 4.13. Nonuoe ommcanne
MOHTaXa M HaCTPOMKM KOHBEPTEpa NPUBOIMTCK B [54].

4.7. Jllo6utenbcknii NpuemMHnk
npamoro npeo6pasoBaHus

Tpuemunk (puc. 4.14) npeHastaven s TIPUEMA CUTHAJIOB JTIO-
GUTETHCKHX CTaHUMHA, PabOTAIOWMX B TIPERENIAX OHOTO 3 AHATAZ0-
HoB — 10, 20, 40, 80 wi 160 M. OH BbitonHen Ha TUOpUAHOI
MMKDPOCXEME M TIATH KPEMHHEBRIX TPAH3UCTOPAX, IPUYEM IBA U3 HUX
MCTIONB3YIOTCA B CMECHTEIIC KaK JMOASI, @ ONMH — B TETEPONUHE, B
KayeCTBe BAPUKAIIA. YKA3aHHEIE HA CXEME HOMMHATH KOHICHCATOPOB
Cl, C4..C7 u C9 coomsetcTByIOT avamasony 10 M. K ruesmy X1
TIONXIIOYAIOT AHTEHHY Yepe3 KOaKCHaNbHbiM Kabenb ¢ BONMHOBbIM
conporueneuneM 50...75 Om. B ananasonax 40, 80 u 160 m anteHHod
MOXET CITyXKMTh OTPE30K NMPoBOfa JUMHON 1o 1,5 M, mogxkmogaemulin
K rHeagy X2. ['eTeponvH TIPHEMHNKA BBLIMONHEH HA TpaHaucTope V3
TIO CXEME «eMKOCTHOH TPexTouKus. CBA3b KOJUICKTOPHOM LIETH TpaH-
3MCTOPA C KONEOATENLHEIM KOHTYPOM — MHAYKTHBHAS (Mepes KaTylll-
Ky L6). Tlepectpoiika yacToThl reTeponuHa OCYLIECTBISIETCH KOHJIEH-
catopoM C8, TouHass MONCTPONKA — H3MEHEHHEM EMKOCTH
KOJIIEKTOPHOTO TIEPEXONa TPaH3MCTOpa V4, WUCIIONB3YeMOro, KaK Ra-
puxan. Hanpsokenue, TIPHIOKEHHOE K TIEPEXOITY, PErYIMPYIOT Tepe-
MEHHBIM Pe3HCcTopoM R6. Yemnmurens ua muxpocxeme Al (K237YH]1
WM, 410 70 Xe camoe, K2VC371) uMeer Manblit ypopeHb Mrymos:
HANPSDKEHUE HIYMa, TIPUBEAEHHOE KO BXONY, COCTABISCT MEHEE
0,2 MKB. YacrotHas XapaKTepuCTHKa yCHIHTENS KONOKOMo00pa3tasd ¢
MaKCUMYMOM Ha uactotax 850..950 T'u. Koadduument ycumeHus
okomo 20000. K Bbixomy NpueMHHKa (pazbem X3) MOXHO MOAKITIO-
UATb TOJIOBHbIC TENC(OHEL C CONPOTMRNCHHMEM He MeHee 50 O,
Harpumep, TOH-2.

HcTousukom muTaHus npueMHMKa Moxer GLITh Garapes, co-
CTABJICHHAA, HATPUMEp, H3 BOCbMH 2lleMeHTOB 343 (R14, C), wm
BBITIPAMHTENb €O CTAOM/IN3MPOBAHHBIM BHIXOIHEIM HATIPSDKEHHEM.
OBt MPOBOX (MUHYC TTHTAHMS) CIELYET 3a3€MUTh. Kounenca-
TOp HACTPOJKM C8 — moGoM MONCTPOEUHBIN ¢ BO3AYUIHBIM Hi13-
JEKTPUKOM, ODECIICYHBAIONMHA yKA3AHHBI IMANA30H M3MEHEHUS
€MKOCTH, Harpumep, Tuna KI1B. B kpaitHeM ciyae, MOXHO Tpy-
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menuth xonnencarop KTIK. Pesucrop R8 cayxur s mopasie-
unst camoBo3Gyxaenns younurens 3. Ou moxer BooGLIe He
NOHAmOGUTHCs, TIO3TOMY TIPM MOHTaKE BMECTO HEro Ha Iuiare
cnenyer TMIEPBOHAYAIBHO YCTaHOBHUTh TIPOBOIOYHYIO HCpCM:N:]Z;
Tpausycropsl KT315 MoryT Gbith ¢ I0GBIM GyKBEHHBIM MAL ”
coMm. Tpanaucropst V1 u V2 LgnecoobpasHo 3aMEHHTh JTHONAM

KJI503A (ipu 3TOoM paGoTa TIPUEMHUKA HECKONBKO ynqun;czzg), a
TpansucTop V4 — BapukKaroM cepuu 1901 unu anogom [1223.

&1

VILVE  KI31SE

17 008w
echen.ene % 150

Puc. 4.14. Cxema ro nps NPAMOIC

B 1abm 4.3 yxasaHbl MHIYKTUBHOCTB KOHTypHOﬁ Karywky L7
VIS KEKIOTO JIMAMTA30HA H COOTBETCTBYIOLIEE i YHCIIO BUTKOB. Jis
nuanasodos 40, 80 u 160 M 3Ty KaTyuiKy BHITONMHAIOT Ha yHUPULH-
POBaHHbBIX YETHIPEXCEKUMOHHBIX KapKacax ﬂuamerpom S5 MM c tep-
PHTOBBIMY TOICTPOEYHUKAMH C HATIPECCOBAHHOM Pe3bOOBOA BTYI-
koM. it mvamazonos 10 u 20 M HCTGIB3YIOT HeCeKHMOHHpOBﬁ(Ig{_IiI‘;!
Kapkacel ¢ nozctpoedtykamu CLIP mim Kapkacel KaTylilek
TENEBA3HOHHBIX TIPMEMHUKOB. VIHAYKTHBHOCTL KaTyIku L7 usmepe-
Ha IIpu TIOJHOCTBIO BBEACHHOM TIOACTpOEYHNKe. KaTyUIKu BXOIHOTO
KOHTYPa HaMAThIBAIOT HA TAKUX e KapKacax, 4To L7.

Yucma suikos Karywek L1..13, L5 u L6, a Takke eMKOCTH
KOHIEHCATOPOB, 0GECTeUHBAIOINE PABOTy MpPUEMHMKA B 3alaH-
HOM AMalla3oHe, OMPERSISIOT Mo COOTHOEHUAM, HPHBCIIEHH'HM B
ta6n. 4.3 u crenyowmmi: ng = 0,8'n; ny = 0,450, n, = 2'n,.

Katymxu cBsisd L2 u L5 Z0mXHb! ObITh HaMOTaHbL nocf?nﬂu;
MW TIOBEPX COOTBETCTBYIOWIMX UM Karymiek Li, L3 u L6, L7, Ta
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KK YMCIO MX BUTKOB IIPHIETCS, BO3MOXKHO, IOROMPATh IpH Hana-
KUBAHMH.

Poxb 9KpaHOB KaTylIeK MOTYT BLHTONHSATL CTAKAHUMKH HETO[-
HeIX 2ieMeHTOB 322. Karymky L4 HaMaThiBaoT Ha Kofbue M3
beppura M2000HM1, tunopasMep K17,5x8x5; ona conepxut 280
BUTKOB. [l11 Hee MOXHO TAKXE HCIIONL30BATH KONbLA M3 (peppHTa
€ OTHOCHTENBHOM MArHUTHON HMPOHMIAEMOCTBIO Goftee 600 u jma-
merpom 16...23 MM, 60 GponeBble CepreyHuKu. Dra Karylika

Tabnmua 4.3
HaMOTOHLIE RAHHBIE KATYHIEK U EMKOCTEH KOHAGHCATOPOS
0 ApamMoro
Aua. | Yacrora .
L7, h | %[ c1, | e5 | ce | c7, | cs
Na3oH, | rave| MHa, n, —_ -
" m': | 7t e e e | ne no | ad
10 14,0..14.85 [32 [ 23 |56 {65 | 10 | 100 | 1.2 47 39
20 ‘99 [ 40 |62 [63 | 15 | 240 | 5,0 47 75
40 25 [ 45 |67 |97 | 20 | 680 | 82 82 150
80 60 [ 73 [72 |11 | 36 | 1800 | 22 | 330 | 100
160 | 0,82.0975 [130 [110 [76 | 12 | 68 | 5100 | 47 [ 10000 | 100

HOJKHA MMeThb MHAyKTHBHOCTb 90...100 MI'H. [Ing HaMOTKM Beex
Katyuiex ncnonbayor nposon [19B-1 guamerpom 0,15...0,3 mm.

Hanaxuparue younurens 34 Haumuaior ¢ YCTAHOBKH peXHMa
paGotnl Mukpocxembl Al. Hampsixedue ua BuBome 9, paBHOe +9 B,
YCTAaHARNMBAIOT TIOIGOpOM pesrctopa R14*, na BiBoge 7 (+5,2B) —
nionbopoM pesuctopa R10*. Ecnu yewnurens BO3OYXIAETCS, TO MOA-
Gupator pesucTop R8* Tak, yrobhi copBaTh BOBYKISHHUE. Conpotus-
JICHUE ITOTO PE3NCTOPA AOG/LKHO GbITh MMHHMATLHO HEOGXOMMMBIM
U1 YCTOWYMBOH paGOTHI yCHIUTENS.

UYYBCTBUTENBHOCTh [IPHEMHHKA 3AMETHO 3ABHCHT OT YMCHA BHT-
KoB Karywku L2. Ero cregyer mopobpats TakuM, utobbl oBeciie-
YUTh Hautyyllee (HAalpUMeEpP, HA CIyX) OTHOUIEHHE NONe3HOTO
CHTHaIa K HIyMy. VICTOYHHKOM IIONE3HOrO CHTHAaTa MOXET ClTy-
KUTH TETEPONMH KOHTPOJILHOTO TIPHEMHMKA. Kaxmulit pas mocie
M3MEHEHHS YHCNa BMTKOB KAaTyHMIKM L2 IOACTPAMBAIOT BXOZHYIO
LEb [IPUEMHMKA Ha pabouyio YacToTy.

IosiHoe onucaHne HACTPOIKH U MOHTAXa IPHEMHHKa, 2 TAKKE
(OPMyTBL pacieTa KATYUIEK H KOHTYDOB TIpUBOZATCA B {55].
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4.8. TipueMHUK npsimoro npeoGpa3oBaHus

CxeMa TpHEMHMKA TIPSMOro Tpeobpa3oBaHus, palpaboTaHHas
FO. Menunnom (UBSUQ), nokasana Ha puc. 4.15. TIpueMHUK nMeer
JOCTATOYHO BBICOKYI0 YYBCTBHTENBHOCTh, ONPENENAEMYI0 INMABHLIM
obpasoM yypcTuTeENbHOCTBIO Y3U. IlpUHHMMaeMble CUTHAIbI YCHIIA-
patorcst YPY (tpansucrop VTI ‘mo cxeme ¢ OB) u mopaiotcs Wa
KONBLEBOI AnogHpli cMecutens (VD1..VD4), kyna takxke nocryna-
10T KOMeGaHNA C reTepoavHa, BRITONHEHHOTO Ha TpaH3ucrope VT6.
Ha Bbixone cmecurens Biomoyed @HY, KOTOPbIit ¢ y4eTOM 9aCTOTHOM
xapaktepucTiky Y3 onpegenser M30upatelbHOCTb IPUEMHUKA.

T'eteponnH reHepupyeT KoNeGaHUS ¢ YacTOTO B 2 pasa HUXe
4acTOThl TIPHHUMAEMOrO CHTHaNa. DTO TOBbINAET CTaGHIBHOCTH
YacTOThl M YCTPAaHSET «NPOCAYHBAHUE» CHUTHANA TETEPOAMHA BO
BXOJIHOU KOHTYD M aHTeHHY. Juon VDS crabunvsupyer aMIuiMTyny
Konebaumii rereponuua go 0,5..0,6 B. TlpueMuuKk HacTpaumaior,
H3MeHss eMKOCTb auomoB VD6, VD7, HanpskeHue Ha KOTOPhIX
u3MeHsieTCs nmoTeHumomeTpoM R (22 xOm).

HanpsxeHue HU3KON 4acTOThl, MpeACTaRIsIOUIee coboit Gruenus
MEX/Iy BTOPOii TapMOHWKOI TETEpOJMHA W TIPUHMMACMBIM CHUTHA-
5ioM, mogaercs Ha Y3 (tpausucropsr VI2..VT5, VT7..VT9). Kax-
Opl U3 KackagoB Y34 ofecrieumpaer ycuneHne nopsaka 100. B
TPeTUit KACKAA JUIsl TOBBIIEHUS SKOHOMHUYHOCTY BBEZEHA DeTYIM-
PpoBKa paGoueit TOUKH 110 orubatoniei# curnana. Paboraer oHa cremy-
1ouyM o6pasoM. HavansHoe cmelleHne Ha Gase TpaH3ucropa VI7
BBIOPAHO TaKWM, YTO PEXUM TpaH3ucropa VI8 GNHM30K K HAchiLle-
HMIO, ¥ HAIPSDKEHHE Ha ero KomiekTope 6mm3ko K Hymo. [pu atoM
TpaHaycrop VT9 sanepr. [Ipu nosenennu curHana Kounercarop C
3apSXKACTCAd IO NMKOBOTO 3HaueHMs, Graromaps 4eMy TOK depes
Tpausucropsl VI7 u VT8 ymenbiuaerca, a yepes VI9 yBernunBaer-
ca. B pesynprare paGouas TouKa TpaHaucTopa VT9 «BLIXOAMT» HA
TMHEHHBIA YYacTOK XapakTepHCTHKU. B KauecTBe Harpysku mpume-
HEH CaMOJIENbHEII IPOMKOrOBOPUTEL Ha Gase kanciong ABMILI-1A
C COTIPOTUBACHHUEM ITOCTOSHHOMY TOKY OKoJo 50 Om.

Karyiwky BbICOKOYACTOTHBIX KOHTYPOB HAMOTAHh! Ha KOIbLie-
BhIX cepaeuHukax u3 deppura 30BY2 tunopasmepa K7x4x2. Ko-
JIMYECTBO BUTKOB Karymrek L1, L2, L7 mpuBegeHo B Tabm. 4.4.
Karyuika L3 cogepxut 15 Butkos, L4 — 2x4 Butka, L5, L6 — mo
160 Butkos nposoma [1DB-2 muamerpom 0,2 M. Tlpn Hanaxusa-
HHM COOPaHHOrO NIpUEMHMKA TIPOBEPSIIOT PeXUMBI paGoThl TPAH3IN-

“ctopoB. HanpskeHue Ha Ko/UTeKTopax IepBbIX IBYX KacKagoB Y34
1..4 B, a Ha mociaenneM Kackane 0,3...1 B. [Ipu 3ambIKauuu Ha
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o6 TpoBox, 6a3kl TpaHzucTopa V7 KOMIEKTOPHOE HAMPIKS-
HMe JOKHO TIPUGIU3NTLCS K HAMPKEHHIO THTaHUS. Hamnpsixe-
Hue Ha amuTTepax Tpansucropo VI1 i VT6 D0AXHO COCTABIATH
[TONOBAHY KOJIIEKTOPHOTO M yMEHbIIATLCS 1O HYNA NIPH COCIUHE-
Huy Gashl TPAH3UCTOPA C OBLIAM TIPOBOIOM.

Tabmia 4.4
HamOTouHbIe aHHbie KaTylek o APaMoro npectp.
KonWHecTED BUTKOS KaTYUIKW AR AMaNa3oHa
Katymxa
160m | 80m 40 m 20 m 15 m 1om | 2m
[X] 180 90 48 24 20 12 3
L2 12 B 4 3 2 2 1
L7 180 90 a8 24 18 12 3

Bo Bpemsi HAMAXMBAHWS MPUEMHNKA CHIEIYeT OCTEPEraTbesi Ko-
POTKUX 3aMBIKAHKMH, [IpY KOTOPBIX 4epe3 KAKYIO-TTH00 KATYLIKY Tpo-
TexaeT BOIBILOHA TOK. TIpi 5TOM (heppUTOBBIH CEpASIHHUK HamarHu-
4ABaeTCA ¥ NOOPOTHOCTH KOHTYP2 PE3KO YMEHBLUACTCH. [MpexenbHast
UYBCTBUTENBHOCTh TIPHEMHMKA | MKB npH COOTHOWECHMM CHTHAN/
sty 3:1. Tloapo6HOe ONMCaHME PUEMHMKA NPUBOIUTCS B [56].

4.9. PereHepaTtuBHbiit KB npueMHUK

DTOT TIPMEMHUK MO3BONAET NPWHHMATH CHTHAIBI AM, SSB u
CW pagrocTaHiuii B IO0Ce 4acToT OT 3,5 g0 22 MIn Oma
pasjiefiena Ha IsITh MAMa3oHoB: 3,5...4,3; 59..7,4;9,5..12,13,2..16,4
u 17,5..22 MU Takoit BLIGOp paGoyMX YYACTKOB IO3BONMI OXBa-
TMTh GOMBUIVIO YaCTh PAIMOBELIATENBHBIX M MIOGHTENBLCKNX Iuara-
30HOB, HE yXyailias TJIaBHOCTh H&CTPOFIKM TIPHEMHMKA. OH BHITTON-
HEH Ha TPEX TIONIEBBIX TPAH3MCTOPAX C p-Nl IIEPEXOLOM M HA OnHOM
mukpocxeme. Ha puc. 4.16 npupencHa TPHHUMITMATLHAS cxemMa
YCUMTENS BHICOKOI UACTOTHL M PET¢HEPATUBHOTO ACTEKTOPA.

MUcronp30BaHyue MONEBBIX TPAaH3UCTOPOB, WMEIOUIMX BhICOKOE
BXOJIHOE COIIPOTMBIEHME, TIO3BOIWIO HAWTH BEChMA TPOCTOS VLA
MHOTOMUANA30HHO KOHCTPYKIUU CXeMOTEXHHHECKOE PEIeHUE 3THX
KacKaZoB. Kax W3BECTHO, MEPEKNIONATENb JMATIA30HOB II0pOXIALT
B MHOTOIMATIA30HHOM AINApaTe MAccy KOHCTPYKTUBHBIX npobiem,
TOBBILIAET OMACHOCTh BO3HWKHOBEHUS [TAPA3HTHBIX OOPATHBIX CBA-
3eil M, CACLOBATENLHO, CAMOBO30YXIeHus. B oTol cxeme JUid Bbl-
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Gopa pabouero auamasofia ynaioch 0GOMTHCH TIepEKTIoYaTenem
TONBKG HR OfHO HATIPABNEHHME, YTO MOJHOCTHIO CHANO BCE 3TH
NpoGeMbl, YCIIMTENh PaXMOMaCTOTHl BHITONHEH HA TPAH3UCTOPE
VT1 1o cxeMe ¢ 0BLIMM 3aTBOPOM.

. Mexu): AHTEHHON M HEMBIO MCTOKR TPAH3WCTOpAa BBEACH ITOI-
CTPOEYHHLH pesuctop R2, no3ponsmomimit monodpars orrrumanbHyio
CBA3b C aHTEHHOM. DTOT PE3UCTOP YCTRHOBNEH «MOI ILNHH» Ha
3a7HeN MaHeNM IPUEMHHUKA, TaK KaK MOTPeGHOCTh B €10 perymipoB-
K€ BO3HMKAET TONLKO NPH CMEHE aHTEHHBI. Bribop paGouero anana-
30HA OCYILECTBAALTCA MepeKimoyarenem SAl, KOTOPLI KOMMYTHpPY-
eT Katywiku LI...L5 B miemu croka tpansucropa VT1. KoneGaresHprit
KOHTYP, OGpasoBAHUBI FTHMM KaTyLIKAMHM M KOHIEHCATOPAMU
C2..C4, — onHoBpemeHHO BLIXOAHOM Juit YPYU M BXo#HON st
PETeHEPATUBHOTO NETEKTOpa Ha Tpausucropax VI2 u VT3,

clopHby> 98
‘gf C13 0,1 mk
VT3 R1TKY3
: it
1

3
W= ciz T
o [en 3300 Cia
3300
C8 j1ns
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R10Q
100K
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10k 01w

Puc. 4.16. Cxema pereqepatrenoro KB npuemnmnka

Karymxa L1, nMerow@st BBICOKYIO ZOBPOTHOCTD, I Crabumusa-
UMK paGoTel PaIMOYaCTOTHOTO TPAKTa 3ALIYHTUPOBAHA PE3NCTOPOM
RL Komﬁm:uamm KACKalloB ¢ OGLIMM CTOKOM (MMEHHO TaK BKNIOYEH
TI0 BBICOKOM uacrote TpaHsuctop VI3) u ¢ oBuinm 3arsopom (VI2)
00eCTIeYMBaeT HeoGXONUMble (JA30BLIE COOTHOLIEHHA B IETEKTOPE.
PereneparuBHbIA eTeKTOp MOXHO GbUIO, KOHEYHO, COBPaTh M Ha
OIHOM TPAH3UCTOPE, HO 3TO HEM3OEXHO NORNEKIO Gbl K HEOGXOMM-
MOCTH JIOIIONIHUTENBLHO KOMMYTMPOBATh (€I OBpaTHOl CBA3M CO
BCEMHU BHITEKAIOIIMMM M3 3TOTO NOCNCACTBUAMH. Mcmonnsoparne
HOTOIHUTENLHOTO TPAH3MCTOPA NTO3BOMMIC MONHOCTHID 0GOHTH 3TU
TpoGeMEl. OUTHMATBHBIN PexiM paboTE! (TOPOT peremepanu) yo-
TAHABRITMBAIOT MIEPEMEHHBIM pesucTopoM RE, a moncpoeuHsiM pesnc-
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Topom R10 BRIGHPAIOT HpH HANAXUBAHWM MPHEMHHKA PAGOUYIO 30HY
JEeTeKTOpa, 0BECMEUMBAIOLLYIO [UTABHBI [OAXOX K 3TOMY IOPOTY.
TIpogeTeKTHPOBAHHBIA CHTHAJT 3BYKOBOH YACTOTE! CHUMAIOT C HArpy-
304HOrO peauctopa R9 B LemM croka TpaHsuctopa VI3.

Yepes ¢umstp Huswnx dacror C12, R11, C14 on mopaercs Ha
yewuTeh 3BYKOROIL acToTsl. Tpanaucropht VT1...VT3 MoXHO 3aMe-
uurk #a KII303E. Karymxku HHAYKTMBHOCTH UMCIOT CICRYIOIIME
suagernst: L1 — 10 mxlH, L2 — 3,3 MxTH, L3 — | mx[H, 14 —
0,47 vxTH. MRIyKIuBHOCTb KATYWIKY LS B ONMCAHHMM TIPHEMHMKA HE
yKazana. Ona GecKapKacHas, UMeeT BOCEMb BUTKOB TPOBOJIa AMAMET-
pom 0,7 M. BryTpenunit anameTp Karyuiku — 12 mM. Tlepemennbii
KOHAEHCATOP CHaGXeH BEPHbEPOM ¢ 3amemicHuem 1:6. PexoMeHxo-
BamHas aHTeHHa — MpOBOA, UIMHOM §...10 M.

[onpoBHoe OMMcaHue NpUEMHUKA TIPUBONHTCS B [57].

4.10. OAHOAVANA30HHLIN
pereHepaTuBHbI NPUEeMHUK

OnHOWIAMA30HHbIM PHEMHHUK, CXEMA KOTOPOr0 NpHUBEieHa Ha
puc. 4.17, He comcem sABsieTcs peresepatubiv. CTporo rosops,
B 3TOM MPHEMHHKE AGTEKTOP-TO OGLIMHBIA (TIpH TpueMe AM CTaH-
nuif, a apu npueme CW 1 SSB oH cranoBurcs cmecmenww%,
PereHepaTuBHbiM SBIAETCH BXOMHOM KACKAT Ha TPAHIHCTOPE s

G
VD1
anTenne oy 0.0MK | [470¢

L 33mc
VD2..VD4 1N4148

Puc. 4.17. Cxema 0 P ore np
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TIPeACTABASIOLLUIA COBOM ITOMy/IAPHBIA B WIECTUIECAThIE TOfbL «yM-
HOXHUTENL F0GPOTHOCTHY.

Herextop BhmoMHeH Ha muone VD1, DTOT AHON IOMKEH GbiTh
TEPMAHNEBBIM — 3T0 TIPUHIMITMANLHOE OrPAHMIEHUE (HEOGXOTUMDY
MANICHBKAS «CTYTIEHBKA> B TIPAMOM HANPARICHMM M OTHOCHTENBHO
HeGoNLILOE 0B6PATHOE COMPOTUBNEHHE). Hanpsbxenue nuranus Bbico-
KOYACTOTHOTO KacKala CTaOWINSMPOBAHO TPEMSI KPEMHUEBLIMH JMO-
Jamu VD2..VD4, BKTIOYEHHBIMU B TPSIMOM HAMpABJICHHUH. YCud-
TeTb 3BYKOBOM YacTOTHL — Camblit OBbIMHBIA (TpanaucTopsl VI2 n
VT3). TonosHble TeMedOHbl JOKHLI GBITh BHICOKOOMHEIMU. 31¢Ch
MOXHO MPUMEHUTB JIOObIE BBICOKOYACTOTHBIE TPAH3UCTOPB (VI u
Hu3Kouactotusie (VI2 u VI3). lna paGouero nuarazona 5...15 Mg
Katylika L1 go/mkHa uMers 12 BUTKOB IPOBOIA nuamerpoM 0,8 mm Ha
KapKace anamerpoM 25 MM. OTBOZ Hallo CHENaTh OT HETBEPTOrO
BHTKA, CYWTAst OT HIDKHETO I10 Cxeme BbIBOXA KATYWKM. [ToppoBHoe
OIUCaHNe TIPHEMHMKA TIPUBOAUTCS B [57].

4.11. NpremHbif TpakT papmoctaHummn Ha 144 My

fpuemuuk moGHTETLCKON paTMoCTaHImK (pHC., 4.18) cobpan no
OBBIHOM cymepreTepomuHHOil cxeme, HectaaapTaoe suaueue npo-
MEXYTOUHO YacToThl (2,3 MI') BBIGPaHO U3 TAKOTO pacyera, YTobu!
33METHO OCMAGUTh 3EPKANTbHBIM KAHAT BXONHHIMY KOHTYPAMU H, B TO
K€ BPEMA, HE CAMINKOM DAaCUIMPUTDL TONOCY Tpommyckauust o [14
(KaK -M3BECTHO, TIPH TIOBLILEHMM 3HaueHus [1Y CeNeKTHBHOCTD 1O
3CPKAILHOMY KaHaTy TOBBILIAETCS, HO PACUIMPSETCS TIONOCA Hpomyc-
KaHMs! 13-32 OTPAHMYEHHOH KOHCTPYKTHBHOM JOBPOTHOCTH KOHTY-
poB). CHrHai ¢ aHTeHHBI TIOCTYIAET Ha BXOHOH xoHTYp L8, C32
YCWIMTENS PATHOYACTOTEI, COGPAHHOTO Ha ABYX3aTBOPHOM TOJEBOM
Tpansuctope VTS, 06ecTieYHBAIOImNM BBICOKOE BXOTHOE COTIPOTHRIIE-
HHE B CTa614J'll>H0€ YCUJIEHHE CHTHana. B CMECHTEIE HCITONB30BAH
TpatsucTop VT6 Toro e tima. Yewmenustt PY curuan ¢ KOHTYpa
L9, C36 nonaetca Ha mepBbit 3a1BOp, 4 HANMpPKeHMe TeTePOIMHA —
Ha BTOPOH. I'eTepOmMH MPUEMHIKA BLITIONHEH TMO CXEMe MHIYKTHEB-
HOM TPEXTOYKK HA [TONEBOM TpansucTope VI7.

Jlnst mepecTpoiiu N0 wacToTe K OTBOMY KaTYHIKM TeTepOmMHR
L10 nomcmouen guox VD6. Karyuku mpuemtnka L8 u L9 —
BeckapkacHbie, HAMOTAHE! Ha OIPABKe UAMETPOM 4 MM TIPOBOLOM
197 gnamerpom 0,7...0,8 mm. Karymka L8 CONEPKUT 5 BUTKOB
TIpU JIIHHE HAMOTKM 4 MM C OTBOIOM OT BPOPOTO BuTKa, L9 — 4
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BUTKA TIDH IMHE HaMOTKM 7 MM. Karymika retepomuda L10 namo-
TaHa Ha KePaMMYECKOM Kapkace (TpyOke) muamerpom 5 mm. Oua
umeeT 5 BUTKOB Tposoma IIDJ1 mmamerpom 0,5 MM nipu mmHe
HamoTkM 10 mm. OTBOX cuenaH OT Broporo BuTka. Kapkac nomxkeH
MMeTh OTBEpPCTUS WIS 3aKPETUIEHUS BBIBOLOB MM METAIIM3ALMIO
Uil ux mpunaiiky. TIpoBOX H4 HEro HAMaTHIBAIOT C OONBUIMM
HATSDKEHUEM, 00CeCIIeUMBAIOLIMM MEXAHMUECKYIO CTaBUNBHOCTD Ka-
Tymku. B xpalinem cilyyae, MOXHO 3aKpenuTh TIPOBOJ Ha Kapkace
KaKUM-TM00 KJIEEM, BBICHIXAIOUMM JIO TBEPIOTO COCTOAHMS.
Karyuky xoHTypoB T4 BbINONHEHBI VT MOBBILIEHHs UX 106-
potHOocTH B GpoHeBrix marsurtonposonax CB-12a nuruenaparom
JIBIIO 21x0,07. Criocof HAMOTKH 3HAYEHHUS HE MMEET, NUIllb OB
ymectunuch Bee Butky. Katymku L11 v 12 umeroT mo 44 Butka,
L14 — 26. Katywka cesasu LI3 uamoraHa mOBepX KOHTYPHO#
Karyiiki L12 (8 TOM Xe MarHMTONMPOBOZE) M COAEPXUT 5 BUTKOB

0,05mK

Aot C53L
100 0,033m

G

.14 4acTOTHOTO AETEKTOpa NOMEUIEHA B OTHENbHbIN 5KpaH. Yao6-
HO MCTIONBL30BATH TIPSIMOYTOJNIbHBIE IKPaHb! OT KOHTYpOB [14 Tene-
BU30pa (YKOPOTMB IO BbICOTE). [TOMOMmYT: M KpYMIble KpaHbl OT
nmamriosblx nmaueneit [IJIK-4. [MonHoe onucanue paguocTaHumy, ee
HacTPOMKU M MOHTaxa TipuBomurcs B [38].

= nposona I1DJIIIO auamerpom 0,15...0,25 mm. Karymku LIl u
H, u 23 L12, LI3 pacrionoxens ogHa Hax ApPyroit B obiueM 3KpaHe W
8z ;{@j‘l 3 Pa3NENcHBl M30MUPYIOLLEH TIPOXTAAKOHM TomuMHOR 4 MM. Karymka
=] S8
1

Puc. 4.18. Cxema NpUMEMHOrO TPaKTa PaguocTaHummn Ha 144 My

VTS KN3066

33,75

w1
L
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nasa 5

MpueMHUKu
auanasona 27...29 Mru

5.1. MpuemHuK pns paavoynpasnsieMoi
MoAenn pakeTbl

Korga MoZenb pakeThl JOCTUTaeT PeaenbHON IS Hee BbICOTHL,
pacKpbIBaeTCSI napawior U pakeTa HAYMHAET ITUIABHO CHUXATLCA.
YToGbl BETEp He CHEC €e NAJEKO B CTOPOHY OT IIOCAXOUHOM TNo-
IIANKHY, HYXHO BOBpeMsl 0CBOGOIMTL 1-2 CTPOTILH MapalloTa, 1ua-
ue romops, oGopath MX. [1s 3TOTG HA MOLETb YCTAHABAWBAIOT
MUMHUATIOPHBIH PAmMONPUEMHHUK, HA BBIXOAE KOTOPOTO BKITIOYEHO
sneKTpoMarHuTHOe pene. Tlpu Toxaye OnepaTopoM CUrHam C Tie-
penatuMKa pene cpabaTbiBacT M TIOZACT HANPMKEHWE Ha Harpesa-
Tenh, TMepeXMraowmit ctporsl. [Ipejraraemblil paTMONPUEMHHK
(puc. 5.1) cobpaH Ha ceMu TPaH3UCTOPaX M PAcCUMTan Ha pabory
B guamasoHe 28...28,2 MIu. Ou obnagaeT uYBCTBUTENbHOCTRIO HE
xyxe 10 mxB, paboTaer 0T UCTOMHMKA HAMPIKEHUEM 3,75 B (tpu
akkymymstopa J1-0,1, coelHEHHbBIE TIOCTENIOBATENBHO), Macca Mpu-
emHuKa 663 MCTOMHMKA TUTaHWs u perne coctapiser 13 r. Hus
YIPABJIEHHUs! TPUEMHUKOM MOXKHO MCITONH30BATH CAMONEITLHEIH T
TIPOMBILIUTEHHDIt NEPENATUNK MOIIHOCTBIO HE MeHee 200 wmBr,
paGoTatolMil B TOM X AMAMa3oHe ¥ WUMEIOUIMI YacToTy MOAy/s-
uuu xoneGanuit BU B mpegenax 2500...3500 Iu.

Ha tpansucrope V1 moironnen yeumarens BY. Ero kospdu-
LIMEHT yOWNeHUs cocTasnsiet Beero 1,5...2. OCHOBHOE €r0 HasHaue-
HMe — TPETATCTBOBATL U3NYUCHHIO B aHTEHHY KoneOauuil, Koto-
pble CO3IAeT CBEPXpETeHEpATHBHbIA IETeKTOp, COGPaHHEIH HA
tpansucTope V2. TIpuMeHeHne Takoro JETeKTopa II03BOIMI0 MOy~
4UTb CPABHMTENbHO BBICOKYIO UYBCTBUTENBHOCTh HPHEMHWKA P
HeBOMBLUIOM KOMMYECTBE TpaH3uCTOpoB. PaGoyas yactora TIpHEM-
HYUKA 3aBUCHT OT T1apamMeTpoB KonebatenbHoro kowrypa L1, C6.
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TpoxerexTupoBarHbit curuan npoxonut yepes LC (L2, CS)u
RC (R7, C9) dunbTpnl 1 mocTynaeT Ha yeunurens 34, cobpanHblii
Ha TpaHsucrope V3. Yewrewustit HY curnan mogaercs Ha anext-
POHHOE pene, BBIIONHEHHOE Ha TpaH3ucTopax VS, V7. Hononuu-
TebHO curHat HY ycunuBaetcst mepBbiM TPAH3MCTOPOM 27EKT-
POHHOTO pene M BbinenseTcq Ha koutype L3, CI5, pesonarcHas
YacTOTa KOTOPOro JA0ONKHA 6LITh PaBHA YACTOTE MONYNMPYIOLIErO
CHrHasa nepegaTynka. Uepes Kowpencarop C16 curuan noctymaer
Ha NETEKTOP, BMIONHEHHbIH MO CXeME YABOCHMA HAMPAKEHMUS.
Jna Buimpamnenus curHara HY Mcronb3yloTcs MUHMATIOpHEE
TPAH3UCTOPE V4, V6, KOTOPbIe BKIIOYSHDBI KaK mMOEbl. KoHeuHo
MOXHO GbIN0 Gbl IPUMEHUTL BMECTO HUX W OGBLIYHLIE THOHbI HO’
TOTIA BO3POCHHA OBl TABAPUTHL U Macca NPHEMHUKA. Bbll'lp)lMJ’!&H-
HBIM CUTHAT OTKPBIBAET Tpansucrop V5. IIpu 37oM yBemwumBaetcst
TTAICHUE HATIPKEHUA Ha pe3HCTOpe R14, uTO TIPUBOMUT K OTKPbI-
BaHMIO Tpansucropa V7. CpaGatbiacr pene K, 1 ero nopMaimxo
PA3OMKHYTEIC KOHTAXThl MONAIOT MMUTAHWE HA HATPEBATENb, nepe-
KHTalOUIMA CTPOITb! MApallioTa. '

Tpansucropsl V1...V3 pomxunr umets xosdduument nepenadn
Toka 50...100. ¥ tpansucropa V1 u V2 obparubiit Tox KojieKtopa
HE JIOMKeH MPeBbILIAThL 3 MKA, a y TpaHsucropa V3 — 1 MKA. [pu
110160pe TPaH3NCTOPOB V4, V6 HYKHO MIMEPHTh CONPOTUBIEHHE X
TIEPEXONOB KOMIEKTOP-0a3a: B NPAMOM HANPARICHNM OHO JNOJKHO
GbiTh He Gonee 10 Om, B oBpatHoM — ue menee 500 KOm. Tpan3u-
cTopsl V3 1 V7 Toa6upaiores ¢ x03dduuneHToM Tepenaun Toka

R0 '
56 510

R6
8 ce
0015ux

V1,V2 TT3108 Va4 TTI0OA VS KI3ST 6 FT109A

Puc. 5.1. Cxema Ans

Moaen pakers:
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80...100. Karywky Ll namatbBalor Ha Kapkace muamerpoM 4,2 1
vHoi 10,5 MM, BBITOueHHOM M3 ¢roporiacta. BHyTpH Kapkaca
Hape3aHa pes3nba, 10 KOTOPOH IepeMeluaeTcs IMONCTPOEUHHK U3
KapGOHMABHOTO Xene3za. KaTymika comepxXuT 15 BUTKOB NpOBONa
M3J1 nuamerpom.0,3 MM ¢ OTBOAOM OT IATOrO BHTKA, CUMTast OT
BEPXHETO [0 CXeMe BbiBoNa. MHAYKTUBHOCTD KaTyliKu TIPH CPEIHEM
MONOXEHUM TIONCTPOCYHMKA JOMKHA cocraButh 1,16 Mx[H. Jpoc-
cens L2 HamoraH Ha kossle Turopasmepa K3x2,2x1 u3 deppura
mapkit 1000HH u conepxur 45 ButkoB nposona [13J1 xuamerpom
0,1 mm. MaaykrusHocts apoccens 30...40 mxIH. Katyurka L3 Hamo-
TAHA HA YETHIPEX CITOXKEHHBIX BMECTe KOMbLAX THIopaimMepa K7x4x2
13 epputa Mapki 1000HH 1 conepxur 470 Butkos mpopoza 1971
nmamverpom 0,1 Mm. MHuyktusrocts Karywku 0,2 TH.

Tono6paTh rOTOBOE pene ¢ HU3KMM HaINpsKeHHeM cpabarniBa-
Hus TpyaHo. [lostomy HyxHo B3sarThb pene POCIS (macnopr
PC4.591.002) 1 HemHOTO 10paboTaTh €ro: OCTOPOXHO CPE3aTh CKallb-
neneM 4acTh 3ANMBKM HA OCHOBRHHMH, CHSTh SALUMTHBIA 9KpaH U B
HECKONBKO TIPUEMOB OCTAGUThL MPYXUHY SKOPS HACTONbKO, UTOOLI
pene HagexHo cpabaThiBaio NpM HampskeHun He Gomee 3 B.
[leyaTHbIe TIaTht NPUEMHUKA TIPUBOATCA HA PHC. 5.2, a monpo6-
HOE OTMCAHME TEXHOMOTMH M3TOTOBJNEHHMST W HACTPOUKH B [59].

+3758 KKI  -3.75B

Puc. 5.2, evatHbie niiatst np: 0if MOJeM PaKeTsl

ans
(Macurab M2:1)
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8...30

5.2. PagMonprMemMHUK Ans CUCTEeMbl
pagvoynpaeneqns ¢ GUKCMPOBAHHON HACTPOIKON

OnuchBaeMblil TIpUEMHHK (PUC. 5.3) MMeeT NpOCTOE CXeMHOE
petiierye, paGoraet B nuanasone 27 MI'l ¢ aMIDIUTYIHOR MOLYNS-
umeid, Dra cxeMa pa3pabaThiBUIACh B COCTABE ANNIAPATYPbI PATUOYIT-
PaBIeHUS, ¥ UMEET (UKCHPOBAHHYIO HACTPOWKY, HO MOXET ObiTh
MCIIO/IB30BaHA U JUIA APYTUX nenei. Yactota HACTPONKY npueMHHMKa
OTIpENIENsCTCS] IPUMEHEHHBIM KBAPLIEBBIM Pe30HATOPOM (26,675 M)
1py ITOM YacTOTa TEPeNaTyyka, COOTBETCTBEHHO, JOMKHA ObiTh
paBHa 27,14 MI'u. YyBCTBHTEIbHOCTb NPHEMIUKa OKOTO 4 MKB/M.
CeNeKTHBHOCTb TIO COCEeiHEMY KaHany — 26 ab.

I cs
cat
Imrw o
VT1..VTA KTB15

Puc. 5.3. Cxema ANs CHCTEMb! c
DUKCUPOBAHHOR HACTPOVKOA

puusaThlit curan Bhigensetcs koutypom LI, C2 u yeunusa-
ercs YBY na Tpansucrope VT1. Ha tpansucrtope VT2 BhinonHen
TIpe0bpasoBaTeNh YACTOTH € COBMELICHHBIM TETEPOIMHOM ¥ KBap-
UeBOj cTAGMTM3ALMEi 4acTOThl reTeponuHa KBapueM ZQ1. You-
JIEHHBIH CUTHa ¢ Konmnekropa VT CMEIIMBAETCS € CHIHAIOM
reteponanHa. B pesynbrate Ha xonmekrope Tpausuctopa VT2 dop-
Mupyercs curan [T4, xoropwiit, npoiigs uepes dunbrp ZQ2,
ycunuBaercs aByxkackaaueiM YIIY Ha tpaHsuctopax VT3, VT4.

C perektopa Ha mmomax VDI, VD2 cursan mocTymaer Ha
cucremy APY, coctosmuyio u3 snementos R8, C8, R0, u na
perynarop rpoMkoctH R13, ¢ koToporo satem mopmaercst Ha Y34,

137



Huoner VDI, VD2 tuna TA507, O18. Tlsesodunstp ZQ2 —
moGoit, ¢ yactotoit 465 kl'u. Hpoccenn L2 u L3 conepxar o 100
BUTKOB TIpoBona IIDB nuamerpom 0,1 MM, HAMOTAHHOIO Ha Pe3u~-
cropax MJIT-0,25 conporusnennem He menee 100 kOm. Karymka
L1 umeer 13 BurkoB nposona [19B guamerpom 0,23 MM ¢ 0TBOZOM
or 3 BUTKa, BBITIOTHEHA HaA HOJXK(?TMPO!ILHOM KapkKace C IoacTpo-
eunbM cepaeuyHukoM 100HH mmuoi 14 MM u nuamerpom 2,8 Mm.
Hacrpoiika 3aKmiouaercst B yCTAHOBKE TOKOB KOJLIEKTOPA TPaH3NC-
TopoB VT1..VT4, pasusimu 0,6; 1; 0,5 u 0,05 MA, coorBeTcTBEHHO.
Onucanue NpUemMHHKa rpuBeseHo B [60].

5.3. BbICOKOYYBCTBUTENbLHbBIA NPUEMHUK
Anga aumanasoHa 27...29 My

JlaHHOE panuorpieMHoe (pyc. 5.4) YCTPOICTBO MO3BONISIET TIPHHU-
MaTh AaMIUIMTYIHO-MONYJIMPOBAaHHBIE CUTHANL B JHala3oHe
27...29 MTu. Ono obnamaer BBICOKOIA UYBCTBUTENBHOCTBIO — HE XyXe
0,5 MxB/M 1ipn cooTHowenun curnan/inym 10 nBb. WsbupareasHocTs
MO COCEMHEMY KaHamy npH pacctpoiike Ha 9 x['u — He xyxe 30 ab.
Tox morpebnenns npu cpegHeil TPOMKOCTH — oKono 30 MA.

8
,VT7, VIS VT1a KT315,XT3102
VT4, VTG, VI8, VT14  KT361

vD1. V03 KAs22A

Puc. 8.4, Cxema 0 ans 27..29 My
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C aHTeHHDBl CHIHAT NOCTYNAaeT Ha BXOOHOM Koutyp L1, C2,
BBUISHRIOWMI TI0JI0CY YACTOT NPUHUMAEMOTO CUrHAnA. BhineneH-
HbIA BbICOKOYACTOTHBIA CUTHan ¢ OTBOXa Katyurki LI moctymaer
Ha Gasy Tpansucropa VT2, BXONAILETO B COCTAB KACKONHOrO CMe-
curens. Ha amutrep sToro xe Tpansucropa ¢ oTona Karymki L3
TIOCTYnaeT CHrHail TeTEpPOAMHA, KOTOPbi cOGpaH Wa TpaHsucTope
VT4. Yacrora curHana reTeponuHa 3anaetcs TIApamMeTPaMH YacTo-
To3ajatolliero KoHTypa L3, C9. Tlepectpoiika rereponnna ocyie-
CTBISETCH KOHAEHCATOpOM nepemeHHol emkocty C9. Yacrora re-
TEPOAMHA HONKHA OTIIMHATBCS OT YACTOTHI TIPHHHMAEMOTO CUTHAIA
Ha BETMYMHY TNPOMEXYTOUHOH 4YacTOTHI, B NAHHOM CTyyae Ha
465 xT'u. Cmecurens, coGpaHHBIN Ha TpaH3ucropax VI1 u VT2,
BBITIONIHEH 10 KackonHo# cxeme 0D-OB. Brarogaps atomy cumecH-
TeNb MMEET GONBLLIOE BRIXOZHOE CONPOTWBICHME, YTO MO3BOJISIET
BKJIOYUTH KOHTYP L2, C6, HacTpoeHHbIt Ha TIPOMEXYTOYHYIO Yac-
TOTY, B KOJUIEKTOPHYIO LEIb Tpausucropa VTI.

PexuMbl paGoTh TPAH3UCTOPOB CMECHTENsS MO IOCTOSHHOMY
TOKY ONpENensloTes COMpOoTHBAeHHeM pesuctopoB Rl u R2. C
BbIXOJIA CMECUTENIST CUTHAN IPOMEXYTOUHOM YACTOTH OCTYHAET HA
BXOJl SMUTTEPHOTO MIOBTOPUTENS, COGPAHHOTO Ha Tpausuctope VT3,
On COTNIACYET BRICOKOE BBIXOTHOC CONMPOTUBIIEHHE CMECHUTENST C
HHU3KUM BXOOHBIM COIIPOTUBACHUEM NBE30KEPAMUYECKOrO d)vmpra
ZQ1. ®unstp ZQ1 onpenensier ceneKTMBHOCTL NO COCEIHEMY Ka-
Hary. OH HArpyXeH Ha COTACOBAHHYIO HAIPy3Ky, DYHKLMIO KOTO-
poii BuImonHsteT pesucrop R7. C aroit HArpy3Ku HaINpsKeHue
TIPOMEXYTOUHOI yacToThl (1) mocrymaer Ha Bxom nepBoro ycu-
JATENBHOTO Kackajza Ha NByX TpaHaucropax VTS, VT6, BuoucH-
HEIX 110 cxeme OK-OB, a 3atem Broporo Takoro xe yeumurens T4,
BBIMOJIHEHHOTO Ha Tpansuctopax VI7, VTS.

PeXuM paGoThl TPAH3UCTOPOB ONPENEITSETCS COMPOTHBIEHUEM
pesucropoB RS, R9 u R11, R12 Oerextop npuemHMKa BHMONHEH
Ha auose VDI, KOTOpbIi HArpyXeH Ha BHICOKOE BXOLHOE conpo-
THBJIEHUE SMUTTEPHOTO TIOBTOPUTENH Ha TpaHsuctope VT1]. [To-
CTOSTHHas COCTABAIOWAS GKBOBOI‘O HATIPSXEHUS 3TOro TPaH3nUCTO-
pa cmeniaeT paGouyio Touky auona VDI B paMoM HATIpaBIeHMU W
TIONAEPXKUBACT €8 B HAale KPUBOMMHEHHOIO yuacTKa BOJBLT-dM-
TIEPHOIi XapaKTePHCTUKY, YTO OGECTIeYHBAET NydlIee HeTeKTUPOBA-
HHe CrabblX CUTHANOB, a CAENOBATENLHO, U GONee BLICOKYIO “yB-
cTBu'reni,Hoc-rh, ueM O6bIHBI neTexTop. C Harpysku 3MUTTEPHOTO
moroputens VT11 npogereKTUpOBaHHbI HU3KOUACTOTHBIA CHUT-
HaI TIOCTYTIaeT HA PETYIATOP POMKOCTH, BHINOMHEHHBI HA pesu-
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cTope R19, M manee Ha yCuwsiMTelb 3BYKOBOH 4acToThl. [TpueMHUK
nmeeT 3PGHEKTHBHYIO CUCTEMY aBTOMATHUYECKOH PETYTUPOBKH YCU-
nenust (APY). s paGothl cucteMbl APY ucrons3yercs nampsoke-
nue T4, cHuMaeMoe ¢ KOJUTexTopa TpaHsucropa VI7. Ilonoxu-
TeJibHbIE BOJIHBI 3ITOTO HANPSDKEHWUS TNOCTYNAT B UMb 6a3bl
Tpansuctopa V110, KOTOPBIA TIpY TOBBILICHUN YPOBHA BXOAHOTO
CUTHATA, @ CReIoBaTeNpHO, W curHasa I1Y, oTkpbiBaetca. D10
TIPUBOIUT K 3aKPbITUIO TpaH3ucropa VT, B pesyybrate Yero yMeHb-
pfaeTcA HANPSKEHHE HA 3MUTTepe 3TOrO TPaH3HCTOpa, ORHOBpPE-
MEHHO CHMXAETCH W HANPIKEHUE TIUTAHUA CMECUTENST U TIepBOTC
gackaga YITU, uto NPUBOAMT K YMEHBIICHUIO YCHUNIEHHR ISTHX
kackanop. Llens, coctosias uz R17 u VD3, ciyxut s co3naHust
Ha auoge VD2 NOTOXUTENbHOTO HAMPSDKEHUs, CMelnaromero pato-
uyio TOuKy Tpawsuctopa VT10 B cTOpOHY HauGonblueil YyBCTBU-
TEALHOCTH, TEM CaMbIM KOMIIEHCHUPYS 3aTyXaHWe, BHOCHMOE De3u-
cropoM RI5. .

Veunureb 3ByKOBOH YacToTh! IPHEMHUKA BBITIOJIHEH 110 THIO-
BOit cxeme Ha TpaHsuctopax VT12..VT14 u ocolennocreit He
nuMeeT. Harpy3koil yCuanTeasd CIyXUT MartorabapuTHEIH TPOMKOTO-
BopuTenb Bl € cOMpOTHBIEHMEM KatymiKu He MeHee 8§ Om win
rOJIOBHblE TeeOHBL.

KouneHcarop C9 clelyeT MCNOib30BaTh € BO3AYLIHAIM IH3-

nexTpukoM, nbesodubtp ZQ1 npumenen tuma OII1M1-061-08

win OI11I1-026 ¢ uvactoroit nactpoitku 465 «I'u. Tpax3ucTopsl
VTL..VT3 ruma KT368, VTS5, VI7, VI9..VTI3 — 7uma KT315,
KT3102, VT4, VT6, VT8, VT14 — tnna KT361. Juomst VD1...VD3
tuma KIS522A. Jlng HaMOTKM KatylleK MCTIONb30BaHbl MOJMCTU-
POJibHBlE KAPKACHI C MOACTPOeYHBIMH cepredrnkamu 100HH mnn-
noit 14 Mm u anamerpom 2,8 mm. Karywky L1 u L3 umeror mo 20
BuTKOB npoBoaa I1DB muamerpom 0,18 mM. OTBOA y KaTywiku
chemaH OF 7 BUTKA, CYMTAs OT 3a3eMJICHHOTO BBIBOAA. Y KaTyLUKU
L3 otson chenan oT 1 Butka. KaTyuika kontypa IT4 L2 namatbiBa-
€TCH Ha CTAHAAPTHOM YETbhIPeXCEKUMOHHOM KapkKace Y TioMellaeT-
ca B TpybuaTbil (eppuTOBLI MATHUTONIPOBOL M3 depputa MapKu
400HH, cepaeyHMK — W3 TOTO Xe MaTepHana.

Karymka L2 comepxur 120 utkos nposoaa I19B auamerpom

0,12 mm. Hactpoiixy nipueMHuka creayer naduHarh ¢ Y34, ycra-

' HOBWB B TOUKe CORAMHEHMS IMUTTEPOR TpaHsucTopos VTI3, VT14
HanpsokeHue, paBHoe TOOBHHE HATIPSOKEHWS TTHTAHUS TI0G0pOM
pesucropa R21, HampskeHHS Ha 97€KTPOAaxX TPAH3UCTOPOB KacKa-
nos Y n APY ycraHaBinBalor 1moabopoM Pe3uctopoB B LEMH
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6a3bl TIPM OTCYTCTBMM BXOQHOTO CUTHAIA M OTKITIOYEHHOM TeTepo-
nuHe (1abm. 5.1).

L Ha ™ Tel TaGnuua 5.1
Vit | viz | via [ vis [ vie | vz | vis [ vie [ vrio | v
U, | 35 15 — 3.5 —~ 3,5 — — 55 —
u, | — — 2.5 - 1.0 — 1,0 | 55 - 23

Kourtyp L2, C6 nacrpausaercst Ha vactory HY — 465 xTu,
BXOIHOW KOHTYP HAcTpaWBaeTCAd Ha CPEeaHIONI0 YaCTOTy AManasoHa.
IMonuoe omucanye TOTO PUEMHUKA TIPUBOAUTCA B [61].

5.4. flpueMHNK AecATUKOMaHOHOK
annapaTtypsl paguoynpaeneHus Ha base
Habopa-KoHcTpykTOpa «CurHan-1»

Mpennaraemast BallleMy BHUMAHMIO CWCTEMa PaguOYIIpaBieHns
WCTIONBb3YET, B OCHOBHOM, FOTOBBIE TIpMEMHBIE M MNeperaloluue 6J10-
KH OT MOMYJIIPHOTO PATHOKOHCTPYKTOpa «CurHan-1». [punumnnum-
anbHas CXeMa MONCPHH3MPOBAHHOTO NPUEMHUKA MOKA3aHA HA
puc. 5.5. Curtan ¢ autenHsl WAL peofpa3syetcs u ycunuBaercs
CBEPXPETeHEPATUBHBIM JNETEKTOPOM, COOPAHHBIM Ha TpaH3UCTOpe
VT1. Janee npuuATHIA curHan yepe3 uastp R6, C12 mocTynaer na
BXOJl YCWJTUTENS 3BYKOBO#H 4acTOTHI, COOPAHHOTO Ha TpaH3MCTOpax
VT2, VI3, u ycunupaercs xo Hanpsikerus 0,7..1,5 B.

ITocne neTeKTUPOBAHMSL KACKaAOM Ha TpaHsucrope VT4 u ycune-
RUS TpaH3uCTOpoM VTS (Yewmmreb HOCTOSHHOIO TOKA) CUTHAT B BHiie
CepHM OTPULATEITBHEIX MMITY/ILCOB TTOCTYNAeT Ha BXoA Tpurrepa Himurra
(Ha puc. 5.5 oH He ToKa3aH), COGPAHHOTO HA AOTMYECKUX NEMEHTAX U
06ecTeyBAOIET0 YeTKoe GPUKCUPOBAHHE (PPOHTA W Cpe3a MMITYJILCOB,
TeM cambIM B BLIXOZHOM CHTHAIE YCTPAHSAeTCs «apebesr», Habmonao-
WMics BO BpeMs cpaGatbiBaHyst TpanaucTopa VTS, Tak Kak pamdoua-
CTOTHbI MMITyAibC COCTOMT U3 Hecylieit (27,12 MI'n), momynuposan-
HoO# KoneSarusimu dactoTel 1000 [, o Ha Gasy Tpansuctopa VT4 non
ueﬁcmm:,m 3TOT0 CHTHaka OyayT MOCTYHAaTh YCWIEHHbE WMITYIbCH
3BYKOBOW YacTOThI, BPEMs! BO3NEACTBUA KOTOPLIX PABHO JUTUTENLHOCTH
PATHOYACTOTHOTO WMITY/Ibca. Tpansuctop VT4 merekrupyer cHrHat
3BYKOBOH YacTOTBl M YCWIMBACT BBIXOLHbBIE MMITYIILChL [Tpu 9rom
xoHzetcarop C16 HaunHaeT 3apskaTbest, Ero eMkocTs mogofpana tax,
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yToGhl K MOMEL 1TY OKOHYaHWSA ﬂeﬁCTB]/Iﬂ PamMOMMITYIIbCa OH 3apARAIICST
[0 HanpsKeHust OTKPBIBAHUSL TpaHauctopa VI3 U Ha ero KOMIEKTOpe
TIOSIBIIOCH OTPHLIATENBHOE Hampsikerne. TTocie OKOHJaHNS AeACTBUR
PATHOYACTOTHONO UMITY/TbCA MMITYJILCH! 3BYKOBOH 4acToThl Ha Gasy
TpansucTopa VT4 He TIONAIOTCS, HaNPOXEHHME Ha KOHAEHCarope Cl6
YMEHBIIAETCS, 3AKphBAETCS TpaHaugrop VIS.

c2
0,047mK!

Al
a7

Puc. 5.5. Cxema anfiapatyps! pas

Ecait Ha BXOZ MPUEMHUKA MOCTYIIMT CHTHAT OT KOPOTKOH BHICO-
KOYACTOTHOU TIoMeXH, TO KoraeHcarop C16 He yCrieeT 3apAmuThCs 10
HampspKeHNs OTKphIBaNys Tpansucropa VTS, YMeublieHHeM eMKoc-
T 3TOTO KOHZEHCATOPa MOXHO YBENWYUTH CKOPOCTb IMPOXOXKHEHHS
PAIMOKOMAHIBI (TIOBLICUTh YAaCTOTY PATMOYACTOTHHIX MMITY/IBCOB Tie-
pelarvyika), HO TOTAA YBETUYMBAETCH BEPOSTHOCTH JIOKHOTO cpaba-
THIBAHMS OT PARMOTIOMEX, TaK Kak KoHumeHcatop C16 Gyner yeresats
3aPAKATHCA 0 HATIPSDKEHMA cpaGarbiBanusi Tpamauctopa VIS He
TOMHKO OT BO3HEHCTBUS Ha MPUEMHUK PaIMOYACTOTHOIO HMIUIYTbca
KOMAHEHOTO CUrHANA, & TAKXe U OT CHTHATa MOMeXH.

[Ip¥ WCTONBE3OBAHMM TOTOBHIX IUIaT KOMIUIEKCa «Curnan-1» u
Ge3omnOoYHOM MOHTAXE ONMCAHHBIA BapHaHT annaparypsl pa-
JUOylIpaBieHUsA MOJEAAMY B Haorpoiilxe HE HYXIaeTcs.

Ha nnare mnpuemHuKa Komruiekca «CurHai-1» HeobxoanMo
c/enarth Ciieaymouee: 3aMEHUTDL ABa Pe3UCTOpa B LU KoJUieKTopa
vpanauicTopa VIS onHuM pesuctopom comporienendeM 10 xOwm;
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SNMEKTPONUTHYECKU KouagHcatop, C16 3ameHnTs KOHeHCcaTopoM
eMKOCTRIO 5 MX®D Ha HOMUHAIBHOE HampsXeHue 15 B; Knouesoi
TPaH3MCTOp VT6 (Ha MPUBeaeHHOM CXeMe ET0 HeT) YARNHTS, TOUKY
5 v 6 TNaThl COBRMHUTb HPOBOJIOYHON TEPEMBIUKO; KOJUIEKTOP~
Hylo uefle Tpansuctopa VTS5 samyHtupoBath Ha o6luwmil mpoBox
koHaencaropom Cl17 emxocrsto 0,25 Mx® (MBM). IMonHoe onn-
CaHWe CHCTeMbl PalMOYTIPABIEHUS TIpUBEACHO B [62).

5.5. CynepreTepoAnHHbBIA NPUEeMHNK A
YeTbIpEXKOMaHAHOW CUCTEMbI
pagvioynpaeneHvs

TNpuemuuk (puc. 5.6) npeactasnser coboii cynepreTeponuH,
HaCTpOeHHbIH Ha (PUKCUpOBaHHYIO yacToTy. [ obecrieveHus Gec-
TIOACTPOLHHON CBA3W TETEPOAUH TIpMEMHMUKA COGMPAIOT MO CXeMe
TeHepaTopa ¢ KBapleBol crabummsaumeii yactorel. Ha Bxoge npu-
€MHHMKa TiPUMeHeH I0JI0COBOH QUIILTP, OTASTSIONIMIT aHTeHHy OT
BXOZHOTO Tpausucropa VI1. DTo yBennuvBaeT U3GMpaTeibHOCT U
YMeHbInaeT 06paTHOE M3TTydeHHue TeTepOArHa B aHTeHHyY, TIO3BOIS-
et 63 TIepecTpoiiKi BXOZHbBIX KOHTYPOB MPUMEHUTE JI0G0# BHICO-
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Puc. 5.6. Cxema cynepretepofutHOro NPUEeMHNKE ANS YeTbl
i OMbI




KOYACTOTHBIA KaHAl B YaCTOTHBIX TpedeliaX, BBIAENEHHBIX s
PAIVIOYTIPABIEHHS MOEITSIMM, TTyTeM MIPOCTOii 3aMeHbl KBAPLEBOTO
pesonaropa. [Ipn 3TOM pasHHUA 1O 4ACTOTE MeXIy COCeTHUMMU
KaHanamMu MoxeT ObiTe pasHa 0,01 MT'n.

TetepoauH pabotaeT Ha YacToTe, KOTOpas HWUXE YacTOThl TIPU-
HUMaeMOTO curHaia Ha 465 x[u. Juox VD3 ciyxur gerekropoM
curnana, a VD2 — gevextopoM curHama APY. Hanpaxenue cur-
nana wiss APY cHuMaeTcs ¢ nepBHYHON 06MOTKHM TpancdopMaTopa
TIPOMEKYTOYHOM YaCTOTBl W BHIMPAMIAETCS KPEMHBHUEBBIM AMOKOM,
KOTOpbI#l ONHOBPEMEHHO OMPeng/seT pabouylo TOUKY CMECHTeNs U
TPAH3MUCTOPOB YCUITUTENS TIPOMEXYTOYHON YacToThl. YeTkas pabo-
Ta cucreMbl APY BaxHa, MMaBHHIM 00pasoM, TpU HeGONbIIMX
PAcCTOAHMAX TIPMEMHMKa OT Mepeaarynka.

[pUeMHHMK pacCyUTaH Ha TIpMMEHeHWe TOTOBBIX HeTane#, B
TOM YHCTE M TpaHCHOPMATOPOB TTPOMEXYTOYHOM yactoThl. [Tpome-
XKYTOuHas 4acTota MOXeT ObTh B Tipeaenax oT 455 mo 468 xl'u.
Mokaszatenem KadyecTBa TPaHC(OPMATOPA BBICOKOH YAaCTOTHI SBJIs-
ercq gobpotHocts. OHa nomkHa Obith paBHa 120...140. MlupuHa
TIofI0Ch! IPUHMMaeMoro curHana §...10 kI'u. MoHTupoBaTh nipueM-
HMK CJEemyeT Ha ONHOM Tiare. MOHTaX MOXKET OhiTh MOOBIM.
Kapkacst katymek L1 u L2 uMetor auametp § mm. Ilonctpaysaior
KaTYUIKK QeppUTOBLIMU CepAeYHUKAMH, PACCTOSHIE MEXIY OCAMU
Karyulex paBHo 9 MM (HeODXOXMMO CTPOTO BBHIIEPKUBATE 3TO
paccTosiHHe).

Karyuikn Hamotaxs: nposonom J19B-2 gnamerpom 0,3 mu; LI
conepxur 10 ButkoB, a L2 — I3 BMTKOB C OTBOLOM OT TPETHETO
BMTKa, CYMTas OT 3a3eMJIeHHOro 4Yepes xoHAeHcatop C3 KoHna.
BsicokouactotHblit apocceib L3 HamareiBaetcs Ha U3ONSLUMOHHOM
Kapkace nuMaMeTpoM 3 MM W muHod 10 MM mposogom J19B-2
mametpom 0,06 MM BMTOK K BUTKY 0O 3anosiHeHus. Jlpoccenb
MOXHO HamoTath W Ha pesucrope MJT-0,5 comporuenenueM He
MeHee 100 xOM. Hanaxwpanue mpueMHMKa 3AK1I04aeTCAd B Ha-
CTPOIKE BXONHOTO TIONOCOBOTO PHIBTPa U TpaHCHOPMATOPOB NPO-
MEXYTOUHOW 4acToThl. ABTOP PeKOMEHAYeT HACTPauBaTh NpUEM-
HUK TIO CUTHAJAaM TepefaTyika C yKOPOUYeHHOW aHTeHHOW. Eciu
HACTpauWBaTh MPUEMHMK OT TeHepaTopa CTAHZAPTHBIX CHUTHATOB,
HeoOXOOMMO O4Yedb TOYHO 3HATh YacTOTY MepefaTylka M HacTpo-
uTh Ha Hee TeHepatop. Ilepen HacTPOiKON K MPHEMHUKY TIORKIIO-
YaKOT aHTEHHY, TMHOH 1 M, a K BBIXOLY — BBICOKOOMHBIE TeNiedo-
Hel. TlonHoe onucaHwe CXeMbl TIPUEMHUKA W €r0 MOHTaXa
npuBonuTes B [63].
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5.6. MpeMHNK NOMEXOYCTORYMEBOI CUCTEMBI
paavoynpaeneHusa

BxonHoit xackaa npuemHuKa (puc. 5.7) cobpan Tio cXeMe CBepX-
PETEHEPATUBHOTO AeTexTopa Ha TpaHsuctope VT1. Ceepxperenepa-
TOp obianaeT 3ameuaTeNibHLIMU CBOHCTBAMH — BBICOKOMH UyBCTBH-
TeABHOCTbIO, MO 3aBUCHMOCTBIO YPOBHSI BBIXOJXHOIO CHTHAKA OT
YPOBHsI BXORHOTO, CXeMHOI1 NPOCTOTOM, ONHAKO €My CBOMCTBEHHMBI W
HEJOCTaTKY — Malast W3GHpateNbHOCTh, H3TyYeHWe CUTHANA, B pe-
3yJIbTaTe KOTOPOro OH pabotaetT KaK MAaJOMOLWHBIA MeperaTyuk u
MOXeT MeLIaTh ApYruM TipueMHUKaM. PaGoTa cBepxpereHepaTUBHO-
TO JIETeKTOpa OMKCaHA BO MHOMMX KHUIAX W CTAThAX M0 KOHCTPYM-
POBAHUIO CHCTEM PANMOYTIPABIEHMS M 3HECh HE PACCMATPUBAETCH.

Puc. 5.7. Cxema 1 7 cHoTems! p

Ha Harpy3o4HOM pe3ucTOpe BXORHOTO Kackaga R3 BeIEefAorT-
Cs1, KPOME TIO/IE3HOTO CUTHANA, TTMT006pasHbie UMITYAbCH TatlieHIs
¢ dactotoil 40...60 kI, win nx GuUALTPAUMM UCTIONB3YETCS UEMb
R4, C9, wis Toit ke uean cnyxut Kouzemcatop CI10. Dt xe
3JIEMEHTHlI TORABISIOT KpaTKOBpPEMEHHbBIE HMMITYJAbCHbBIE TIOMEXU
{HATIDUMED, OT MEKTPORBMIATENEH YIIPABITEMON MOIENM) U yac-
TAYHO WIYMBI CBepXpereHepaTuBHOrO fgerextopa. [lomesHnlit cur-
HAl Ha KOMIeKTOpe TpaHsuctopa VT2, paGoTtaiomero B peXnMe
JIMHEMHOTO YCHJICHUs, elye JaieK OT Tayexk MPAMOYTONbHEBIX UM-
MYJIBCOB, HEOOXORMMBIX JUIs PaGoThl HelungpaTopa.

Jisi ToslyyeHust XOpolled PSIMOYTOJIbHOM opMbt UMITYJTLCOB
CIYXUT YCHITHTenb-GopMupoBatens Ha TpaHsucrope VT3, [lpu
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OTCYTCTBUM OJIE3HOTO CHIHANA, KOTAA Ha KOJUIEKTOpe TPaH3MCTO-
pa VT2 cymiecTByer LIyMOBO# CHTHAN CBEpXpeTeHeparopa Hebolb-
WO AMIUTATYARI, TPAH3NCTOP VT3 HAXOMUTCS B COCTOAHUM HETIy-
GOKOro HACHILEHUS, HANPSKEHHE MeXIy €ro KOJUIEKTOpOM M
amurTepom coctasnset 250...300 MB, u oH HE yCHTMBACT BXOAHOU
curnan, Takas pafodas TOUKa TPaH3UCTOpA VT3 ycTaHaBIMBAETCS

NONCTPOEYHEIM Pe3NCTOpoM R6.
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Puc. 5.8. flevarvas nnata
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A CucTeMsi pasy

Tlpu mogBNeHY Mauex PATMOUACTOTHBIX MMIIYThCOB CBEPXPE-
TeHEePaTHBHLIN AeTEKTOp TofaeT Ha Gasy TpaHaucropa VT2 mayku
UMIYBCOB TONIOKHMTENbHOIM TONIIPHOCTH, OTPULATENLHAS MOy
BOJIHA CMTHAJIOB 3aKphIBaeT TPaH3ncTop VT3, U Ha ero KoeKTope
$OPMUDPYIOTCA MMIYNLCH TOTOXUTENBHON TIONAPHOCTH, OTKPbiBa-
loltue KIIOUeBOM Kackai Ha Tpansuctope VT4, Ha ero xomnexrope
GOpPMUPYIOTC MAYKH UMITYJIbCOB OTPHUATESBHOM MOMSPHOCTH C
AMIUTUTYI0/, PaBHOM HATIPSDKEHMIO HCTOYHMKA TIMTaHUA. OHU To-
JA10TC Ha BXOX Aettudparopa komann. [leyarnas Imiara npusene-
Ha Ha puc. 5.8. Cxema melndyparopa KOMaHi He TPUBORMTCH, T.K.
B JaHHOH KHWIE PacCMATpUBAIOTCA NUIUL TIPHEMHAs Arnmaparypa.
[onHoe OMMCAaHHe CHCTEMBI MIPUBORMTCS B [64].

5.7. NMpueMHUK gunanasoHa 27...29 Mly Ha
Mukpocxemax cepun K174

YyBCTBUTENBHOCTD ITOTO NIPHEMHYIKA TIPU OTHOUEHUM CHrHan/
wymM 12 1B — okono | mxB/M. CelleKTUBHOCTh HO cocefHEMY
XaHany — 32 aB, no sepkanibiomy kasany — 26 gB. MomwHocTh
Y34 — 100 mBr. Hanpsaxeune nuranus or 4 zo 9 B. Curnan ¢
aHTeHHb! (puc. 5.9) moctymaer Ha Gasy Tpansuctopa VT, KOTOpHIK
BBINOHAST GYHKLMIO PE30HAHCHOTO YCHITUTENS BLICOKOH YACTOTHI.
Kouryp L1, C3 onpefenser CeneKTUBHOCTb NPHEMHHMKA 1O 3€p-
KaNbHOMY KaHally. YCWIIEHHBIH CUTHAN NOCTYIIAET HA BXOM Tpeo6-
Pa3oBareNs YacTOTHI, BBIIONIHEHHOTO Ha TpaH3uctope VT2 mo cxe-
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Puc. 5.9. Cxema npuemmixa ananasona 27...29 MU Ha Mukpocxemax cepu K174
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Mé C COBMEIIEHHEIM TeTEDOTMHOM, 4aCTOTa KOTOPOIO CTabHiu3u-
posaHa xsapuem ZQl. C Bbixona npeoGpasosarens curHal n4
noctymaeT Ha ¢uaerp ZQ2, a 3arem Ha BXOI VITU MHKpPOCXeMbI
DAL, Boixonsoi kackan YITU BbIONHEH N0 HECTAHAAPTHOM Cxe-
M€, DONb HATPY3KU BHIONHAET Pe3ncTop R8. D10 HEMHOTO YXYA-
LI3eT KavecTBO AETEKTHPOBAHHMSA, HO 3HAUMTEIBHO YHPOINAET CXe-
My. C BBIXOIA JIETEKTOPA HATIPSUKEHHE 3BYKOBOI YaCTOTHI [I0CTYTIACT
Ha PETYNATOP IPOMKOCTH M C Hero Ha BXOX VY34 MUKpOCXeMBI.
Karyuika L1 Hamortana Ha GeppUTOBOM CTEPKHE HOR 14 MM U
nMameTpoM 2,8 MM M CONEPXHT 16 BUTKOB TpoBONa I13B auamer-
pom 0,23 MM ¢ otBogom OT 11 BUTKA, CUMTad CHHU3Y IO CXEMC.
Jipoccens L2 HaMOTaH Ha TAKOM Xe CTEPKHE M COASPXUT 150
surkoB mpososa [19B auamerpom 0,1 MM.

Hacrpoiixy HAUMHAIOT C YCTAHOBKH KOJUIEKTOPHBIX TOKOB TpaH-
sucropos VT1 u VT2, paBHEIMHA, COOTBETCTBENHO, 0,7 MA U 2 MA,
noabupas conpoTMBNEHNs pesucropos R1 u R3. Pesucrop R8
MORGMPAIOT MO MUHYMYMY WCKAXEHHIA TIPY MMHUMAIILHOM YPOBHE
wymoB Ha seixone Y34U. Kontyp L1, C3 nactpausaercsl Ha cepe-
TMHY TIDUHMMAEMOTO QuanasoHa. Jist yAydIeHHs BXOQHBIX Tapa-
METPOB CXeMY NpPHEMHHKA MOXHO MOXEPHH3MPOBATh, TIDHMEHMB
elle OOHY CTeNMaNU3UPOBAaHHYIO MUKPOCXEMY — K174TIC1. Ona
BLITONHAET (YHKUMA CMECHTENd W reTepomMHa. B srom ciydae
BRICOKOYACTOTHAS YACTh CXEMBI 3aMEHAETCH Ha CXeMy, TIPUBEACH-
Hyio Ha puc. 5.10. Kavymka L1 B sToM Cliyyae BBITIONHACTCSH 6e3
0TBOAA, @ TpaH3ucTOp VT3 BbIMONHAET (YHKUMIO COLIACYIOUIETO
snemeHTa, [10THOE OMVcaHye TIpUEMHUMKA TpuBeneHo B [65].
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Puc. 5.10. Cxema sXOAHOrO KaCKana ApMEMHIKE Ha MHKDOCXeMaxX cepiit K174
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5.8. BbICOKOYYBCTBUTENLHDI
4M npuemHuk Ha 27...29 My

PamionpreMHoOe YCTPOVCTBO TIpeRHAsHAYEHO Ui TIpHeMa CUHa-
nia B AManasoHe 27..29 MI'Lt ¢ UCToNb30BAHMEM YIKOTIONOCHOI Yac-
TOTHOW MONYAAUMHM C feBuaudeii dactotsl 2,5 k[u. UymcTeuTenn-
HOCTh TaKOTO TMpHeMHuKa okolo 1 MkB. Hanpmxeune nuranns
4....9 B. U36upatensHOCTL TI0 COCETHEMY 1 3ePKANbHOMY KaHalam He
xyxe 40 uBﬁ 23 gB. IpuemManK (puc. 5.11) BomIONHEH 1O Cyrlepre-
TEPONMHHON CXeMe Ha WHTerpanpHOit Mukpocxeme K174XA26, koTo-
past nipefiHa3HadeHa s pabotsl B Tpakte M4 npueMHUKOB c IBO~
HBIM Mpeobpa3oBaHueM 4acTOThl. isl YTIPOINEHUS CXeMb! B HallleM
Clyyae VCNONb3YeTCs TONLKO ONHO NPeobpasoBaHye YacTOTHI.

VD1 VD2
Kas22 kAsz ! -

€15 1000
C16,C17 0,1 mc
DAT €174XA26
DA2 K174XAt0

Puc. 5.11. Cxema soicokouyscTsuTensHoro YM npuemiuka va 27...29 MI Y

CHrHai oT aHTeHHB! TIOCTYIIAeT Ha BXOMHOU xoHTYp L1, C3
HACTPOEHHBIA Ha YacToTy BXoauore curuana. Juomsl VDI ,VD2!
CIIYXaT Ul OTPAHUYEHNS BXOAHOrO CUTHafa GONbLIOi aMIUH;lTy[[bl
HanpuMep, WMMYRbCHBIX TioMex. Koutyp L1, C3 nonrocteio rlou—Y
KITIOMEH K 3aTBOpy Tpatsucropa VI tuna KIT350A. Dror tpansuc-
TOpP BBITIONHAET PYHKIUMIO PE3OHAHCHOTO YCHAMTENS BBICOKOH 4ac-
TOTB. B €ro cTOKOByIO Lenbs BKIQUeR KoHTYp L2, C4, Takxe
HACTPOSHHBIH Ha YaCTOTY MPUHMMAEMOTO curHama, C K’aTyUI‘KM cBSI-
31 L3 yCUMeHHBI/i CUTHAN TIOCTYTIAET Ha BXOA CMeCUTENs — MHKpo-
cxemy DAL Ha sropoit 3atsop tpansuctopa VT nocTynaer HAarps-
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XeHue, CHUIMAeMOe C JBUXKA TOACTPOeyHoro pesuncropa R1. Hame-
HeHWeM HATPSKEHUs Ha BTOPOM 3aTBOPE TPAH3MCTOPA USMEHSIOT
K03BPULMEHT YCHITEHHST PE3OHAHCHOTO YCWIMTEI HA TPaH3UCTOPe
VTI u, Kax cjiefcTBUe, PETYIUPYIOT YYBCTBUTENBLHOCTL BCETG IIPH-
eMH}Ka B LeMOM. [eTepoayH NPHEMHMKA BLITIONHEH Ha YleMeHTaX,
BXONAILUMX B COCTaB MUKpOCXeMbl DAI, ero uactota onpepenseTcst
MOQKMIOYEHHBIM K BblBogy | KBapueBbIM pesoHatopoM. YacTora
KBaplieBOro PE30HATOPA AOJDKHA OTIMYATBCA OT YacTOThl BXOAHOTO
curHama Ha 465 klu (B MeHbIy0 WK OOMBLIYIO CTOPOHY).

C suixona cmecurests cyrnan 14 gepes GygepHblit Xackan no-
CTYTaeT Ha nibe3okepaMudeckuit Gpusbtp ZQ2, KoTopblit onpenenser
CCAEKTHBHOCTb N0 CcocefHeMy Kanany. C seixoma ¢wistpa ZQ2
CUTHAJ TIOCTYTIAET Ha ycuiwTenb-orpaHuumtens [1Y u wactoTHBIL
NETEKTOp, BXOIsiuIMe B coctaB MUKpocxeMsl DAY, Jlerexrop BhITION-
HeH TI0 cXxeMe ABOHOro GanaHCHOTO MepeMHOXUTENnd. g Hop-
MaiTbHOH PaGoTHl peTeKTOpa HeoOXoauM (a3OCHBUTAIONIMI KOHTYP
14, C21. Pesuctop R14 UIyHTUpYeT KOHTYP, PACLIMPSS TeM CaMbIM
ero TIOIOCY TIPONYCKAHYWS M YIydlllas IMHEHHOCTh, OT Hero 3aBUCUT
YYBCTRUTEALHOCTh M YPOBEHE LIYMOB Ha BbIXONE ycTpoitcTsa. Pesu-
crop R14 nog6upaercs Mo onTuMalbHOMY 3HAYEHUIO TIPUBENEHHBIX
nokasarenedl. [IponeTeKTUPOBAHHBIA CUTHAN YCWIMBAEFCAd TpeBa-
purenbHbM Y34, KoTophiit Tacke Haxomures B Muxpocxeme DAL n
TIOCTYTAET Ha PEry/sITOp TPOMKOCTH, BBIMONHEHHBIH HA pesncTope
RI2, a ¢ gBMXKA 3TOTO TEPeMeHHOrO pesucTopa — Ha Bxox Y34,
BLIMONHeHHOTO Ha Mukpocxeme DA2 tuma K174XA10.

ITpueMHUK UMeet cHcTeMy OecluyMHOM HAacTpOMKM, Kotopas
paboraet crexyolmM obpazom. [py OTCYTCTBHM BXOAHOTO CHTHA-
7la WM 3HAYMTENLHOM CHIKEHUU ero yposHs Ha BeiBoge 10 Mux-
pocxembl DA pe3ko ypeinuuBaeTcsi YPOBEHb LIYMOB, KOTOpbIE
HWMEIOT MaKCHMMaJIbHYIO CIIeKTPaNbHYIO [UIOTHOCTE B AUANa3oHe
7..10 k[, Dror viyM nocTymaer Ha AKTUBHBIH (UiIbTpP, cobpaH-
HbI{ Ha ONEepaLMOHHOM YCWIMTENe, BXOAAIUEM B COCTAB MMKPO-
cxeMBbl DAL, YcujieHHBIN CUTHAT LIYMOB MOCTYNaeT Ha AeTeKTOp,
cobpauublil Ha avoge VD3, rie u nipeoSpasyetcs B YpoBeHb T0O-
CTOAHHONO HANpPSUKEHUA. DTO HampsKeHMe MOCTYNaeT Ha BXON
TpUITEPa, BXOAAINET0 B coctaB MuKpocxemu DAL, Ha Bhixone
KOTOPOTO (BBIBOA 16), ipM OTCYTCTBMU TOjIE3HOrO CUTHAJNA, yCTa-
HABIUBAETCA HY/EBOH YPOBEHB. DTOT ypOBEHb WIYHTHPYET PeTyNs-
Top rpomMkocti R13 u Grokupyer Bxon Y34. Mopor cpabareiaHus
CUCTEMbI BECIIYMRON RACTPOMKM YCTAHABIMBAETCA pe3ucTopoM R4,
OnyicaHue TPUEMHMKa NpUBefeHo B [66].
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nasa 6

PapuoBewatensHble
npuemHukn YKB amanasona

6.1. YKB UM npuemuuk (65...73 Mrru)
c ¢asoson ANY

Cxema YKB UM npuemunka ¢ DATIY, obecreunsalowero
FPOMKOTOROPALMI [IpUeM, NMoKasaHa Ha puc. 6.1.

TlpHeM BemeTcs Ha paMOYHYIO aHTeHHY WA2, HacTpoeHHy0
KoHpgeHcaropoM C2 Ha cepenyHy paavoBewaresisoro YKB mara-
30Ha. Katymika L1 eayxuT mis cBasu aHTeHHH TIPUEMHBIM YCT-~
POHCTBOM, KOTOpOe COOpPaHO HAa OXHOM U3 TPAH3HCTOPOR MMKPO-
cGopku DAI ¥ mepecTpauBaercs ro NMANA30Hy KoHAeHcatopoM C8.
IlpenpapurensHeiit yeunutens 34 BhimonueH Ha APYTOM TPAH3UCTO-
Pe MUKPOCGOPKH, OKOHEUHbIH — Ha Tpausuctopax VT1..VT3. Bhi-
XOIHAs MOIIHOCTE YCHIUTENA HA HArpy3Ke COMPOTHBIEHHEM § OM
[pY TIHTAHUN OT ABYX nemeHToB A332 (3 B) — 50 mBr. Ilpu

Puc. 6.1. Cxema YKB YM npueminka ¢ GAMNY



TipueMe CabbiX CUTHAIIOB PEKOMEHIYETCs MCIIONL30BaTh BHELIHION
anrerny WAI, nogxmodaemyio depe3 passeM X1. Pamounyio aHTeH-
Hy (ODMH BHTOK M30NMPOBAHHOTO OBMOTOMHOTO WiIH MOHTAXHOIO
npoBona auamerpoM 0,3...0,5 MM) YKIIaIbIBAIOT TIO TIEPUMETPY KOD-
ITyca TIpYeMHMKA W 3aKpeIisior Kieem. OpuEHTHPOBOUHBIE pasMe-
pul pamkut — 100x65 mm.

Karymxa cBasu L1 — GeckapkacHast (BHYTPeHHUH IMameTp —
5 MM, LT HAMOTKM —— | MM) M COlepXHT 2...4 BUTKa. Karymky L2
Bo M3bBexanve MUKPOQOHHOTO 3¢deKTa, KOTOPBIH MOXET BOZHMK-
HYTb M3-33 AKYCTUYECKOH CBSA3W MEXIY Hell W AMHAMAMECKO TO0B-
kol BAL, myylle HAMOTATH BMTOK K BMTKY H2 YHM(ULHPOBAHHOM
KapKace OT KOPOTKOBOJHOBOM KATYIUKH TIEPEHOCHOTO PaIHOTIpHeM-
HYKa ¢ GEPPUTOBBIM TOACTPOCUHMKOM. B 3ToM Clyyae OHA JOIDKHA
CoNepXKaTh HeBATh BUTKOB Ipososa [1DB-2 nuamerpoM 0,27 mm.
KOHAEHCATOPOM HACTPOIMKY MOXET CIYXHTb MOICTPOSUHbIA KOHAEH-
carop € BOIAYLUHBIM AM3NEKTPUKOM. [lofHoe OmiicaHue NpHeMHUKa,
IO MOHTAXA ¥ MEeTOMMKA HaCTPOWKM puBomyTest B [67].

6.2. Crepeogonnyeckuii YKB YM npuemHunk
(65...73 Mlu)

Ha puc. 6.2 npuBeneHa TNPHMHUMIHATBHAS CXeMa TIPOCTOrO
crepeodormyeckoro YKB UM npuemuuxa. Ui MoxydeHuss Max-
CHMANBHOH YYBCTBHTENBHOCTH B UMb TIONOXUTETEHOH 00paTHOM
cBSI3N KacKama Ha tpaHsucrope DAL pionouyeH MocneqoBaTe/s-
Hblil KoneGarenptbiit KoHTyp L3, C7, HAaCTpOEHHbIA Ha cepelHy
VKB puanasoHa. [1o guanasoHy NpYeMHMK NepecTpanBaloT Bapu-
omerpom L2. TocTosHHas Bpemenn uenu R2, C3 nossosiser mnpo-
AYCTUTH TIOJIOCY YACTOT, 3AHMMAeMyl0 KOMIUISKCHBIM CTepeoCHrHa-
oM, co crianoM Ha uactore 46,25 xI'u He Gomee 3 ab. Ha
tpansucrope DAL.2 cobpan ycunuTenb-BOCCTAHOBUTENb MOQHECY-
weit gacrotel 31,25 xlu. OH Harpyxen HacTPOSHHBIM Ha STy
yactoTy KontypoM L4, C8, BKIOMEHHBIM TIOCTE0BATENBHO C pe-
suctopoM RS. Pe3scHaHCHOE CONPOTUBJIEHME 3TOTO KOMTYpa BbIO-
paHO TaKMM, UTO TIDH Er0 MOJNHOM BKITIOYEHHMH 00ecTIeYHBAETCS
yPOBEHb BOCCTAHOBNEHHS MOJHECYIUEH YACTOTHI 14...17 nb. Ho6-
POTHOCTL KOHTYpa BOCCTAHOBMTENS MOJHECYIIEH YACTOTHI MOXET
OTIMYATHCS OT CTAHAAPTHOM, HO ITO HE TIPHBOMUT K HETMHENHBIM
ACKAXEHWSIM TIPY NETEKTUPOBAHWN, YMEHBIIEHHUE XKe MePeXOAHOTO
saTykaHus Ha yactotax Huxe 300 I'ii wa crepeoddiexT npakTuyec-
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Ky He winset. Bydepuplit kackax Ha tpansuctope VT1 ceasan ¢
TIpEABITYINMM HEMOCPeACTBEHHO. OH UMeeT Mallblit Ko3pbuuueHt
TIEPEiayk IO HANPIKEHUIO (OKOMO ABYX), BBICOKOE BXOEKHOE CO-
TIPOTHBIICHME U He LIYHTUPYET Liellb BOCCTAHOBNICHMS NOAHECYIei
dacrotel. C KomTexTopa Tpansuctopa VT1 TIONAPHO-MOIYNHPOBAH -
Hble KOI[EZGaHHSI uepe3 perynarop rpoMkoctd R8 mocrymaior na
TIONAIPHBIA OETEKTOP, BBINIONHEHHBId Ha muomax VDI, VD2. C
LETbIO YNPOLUEHYS KOHCTPYKUMM PEryasTop rpowcocwf BKITIONEH
nepen feTekropoM. DreMeHTsl LS u C17 obecreunsaior ToHKOM-
TIEHCAUNIO, COOTBETCTBEHHO, Ha HU3UIMX W BBICWIMX 3BYKOBBIX
Hacrorax. [Monspuerit AeTekTop Harpyxken uensmu R9, CI1 1 R10

C12, KOMIEHCHPYIOUIMMH MPERbICKAKEHUS UCKOXHBIX crepeocur:
Ha1oB. [Ipu npreme MOHOGOHHUECKHX Mepefay MOMPHLL AeTek-
TOP 3aMBIKAIOT HAKOPOTKO MepekniovateneM SA]. Crepeodonnyec-
Kuit yeunmutens 34 cobpan na Tpansucropax VT2...VTS. BeixomHoi
Kackal ycuintenst paboTaer B pexume A. BBHIXOXHAS MOIHOCTH
YCWIHTETIS Ha HArpyske colipoTuBleHMeM 8 OM — 1..2 mBr

notpebngembiit ToK — 7..8 MA. Ycunutens MOXeT paBoTaTh Ha
cTepeoTenedoHbl CONPOTHBIeHNEM 8...100 Om.

Puc. 6.2. Cxema crepeogoHuseckoro YKB 4M npuemmika

Karymika sapiomerpa L2 conepxur. 16 surkos niposoga [19B-2
AMAMETPOM 0,56 mm, xarymku L1 u L3 (GeckapxacHble, BHYTpeH-
HWA IMaMeTp 5, War HaMOTKH | MM) — cOOTBeTCTBeHHO, 6 (c
OTBOJOM OT CepelMHH) H 10 BHTKOB TOTO Xe TPOBCIA. Ka;'yun(a
L4 xoHTypa BoccTaHOBIeHUS cHrHaa TofHecyuied qactotsl (155
BHTKOB) -HaMOTana niposogoM F1DB-2 nuamerpom 0,2 MM na mog-
BIDKHOM KapKace, pasMellteHHOM Ha oTpesKe geppurosoro (400HH)
CTepXHS AMaMeTpoM 8 MM M THHOI 20 MM. OBMoTKa apoccenst LS
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conepxkur 500 suTkos nposoga [TOB-2 AnaMeTpoM 0,1 MM, MarHu-
TOIpPOBOL — TIEPMALIOEBLI M3 ILTACTHH 1113x6. Kongencarop C8
. KM-5 ¢ HomuHalbhbiM Hampskenuem 50 B. [pu BeiGope
xonmeHcatopa C3 cneayet y4ecTb, UTO OH JOIDKEH obnanats Manoi
VHOYKTMBHOCTBIO ¥ MAThiMH TIOTEDSIMM B AMAIasoHe MpUHMMac-
MBIX 4acToT, BrIkiouarelb MUTAHUA COBMeENieH C pazbeMOM X2
(posetka OHL-BT-4-5/16-p, BWIKa OHI11-BI'-4-5/16-B), ero
(YHKLUY BLITONHAET MEPEMBIKa, COSMMHSIOIAA KOHTAKTEI 1u4d
Jnst yerpaneHus BIMSHMSA PYK CIyLiaTesia Ha 9acToTy TeTeponHHa
kackags! Ha MukpocGopke DAl moMelleHsl B 9KpaH. B kauecrse
AHTEHHbl MOXHO TIPHUMEHUTb OTPE3OK CTaNbHOM MPOBOJOKH,
mmwoit 20...30 oM u auametpom 1..1,5 Mm. CoGonHbIlt KOHEL
[POBOJIOKM CJIEAyeT COTHYTh, TPUIAB €My BUA KOABLA.

B NpveMHUK MOXHO BBECTH MEKTPOHHYIO HacTpoliky (puc. 6.3).
B 370M crydae ero HACTPAaUBalOT MepeMeHHBIM PE3HCTOPOM R18, ¢
ABHXKKA KOTOPOTO HanpsXXeHUe CMeUlIeHHs [MOCTYTIaeT Ha BapuKarl
VD3. Pesncrop NOAKMOYAIOT HETIOCPENCTBEHHO K UCTOUHMKY TiH-
Tanus mpveMHyka. [Ipu HampspkeHUW 1,5 B ymaeTca mepeKphITh
MpUMEPHO NMOJICBUHY AMaNasoHa. Bropyio MOOBHHY MOXHO Tepe-
KpPBITh, TIONAB Ha Bapukar TIpgMoe CMeILLEeHHE (B JIEBOM IO CXEME
HoNoXeHN: Tepekimodarests SA2).

Puc. 6.3. Cxema SNeKTDOHHONA HaCTpOHKN
0 YKB YM

HanaxusaHue [IpYEMHUKA HAUMHAKOT C YCTAHOBKH pexnMa pa-
6OThl BHIXOMHBIX Kackagos roabopom pesuctopos Rl1, Ri4 (mo
[ONydeHUs KO/UIEKTOPHOIO TOKa TOKOsA TPaH3UCTOPOB VTS, VTé B
npenenax 5.8 mA). [lanee posepaioT AYUX crepeonexonepa. st
3TOFO, 3AMKHYB HAaKOPOTKO KaTyllky L2, mogalor Ha SMUTTEp TpaH-
sucropa DAL L curnan 34 HanpsHkeHHeM B HECKONILKO MUTUTABONILT.
BRIXOMHOM CUTHAI CHUMAIOT C pesnctopa R8, Mpeisapuresibio ye-
TAHOBMB ero ABMKOK B KpailHee jieBoe (M0 CXeme) MONOXEHHE, A
BRIKTIOYATERL SAl — B TONOXeHHE, TOKA3aHHOE HAa CXEME. Cnan
AUX Ha yactore 46,25 I He HZODKeH NpPeBLILATH 3 ab (mpu
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HeOOXOAMMOCTH 3TOT0 A0BMBAIOTCA TIORGOPOM KoHueHcaropa C3), a
?8 monbeM Ha wactote 31,25 k' (HMpu HACTPOBHHOM KOHTYpE Ii4
,
nogu)}r‘;z:(eﬂ 6uite 14 +2 1B (5 pas). Tpebyemoro moxbeMa MOXHO
NyTeM M3MEHEHWA B HeGoMbIKMX TIpe; eax
corry -
Hus pesuctopa RS. Pt potiue

MO)KHO HacTPOUTh CTEPEOneKOAEp U Mo NPURUMAEMOMY CTEPEO-
curtany. Jing 3Toro napaieNbHO KOHTAKTAM BBIKTIOUATETsn SAI
TIOACOENHHAIOT BLICOKOOMHBIH MWTUBONILTMETD W NEPEMEIHEHUEM
Karywxu [4 1o $eppHTOBOMY CTEPKHIO HACTPAMBAIOT KOHTYpP BOC-
CTAHOBJICHUST l’IO}lHCCyLL[Ef;! HacTOThl MO MaKCHUMyMy NOCTOSHHOMU
COCTaBAOILEA HA BhIXOAE MONAPHOro netektopa. [Ipu HacTpoeH-
HOM KOHTYpe OHa [omKHa coctamiste 0,25...0,3 B, a npu pacctpo-
€HHOM WM 3aMKHYTOM Hakopotko — 0,05 B. Fcau meobxommmo
noaGuparoT pesuctop R7, 106uBasCck MAKCUMATBHOTO JIVIHHMI/I‘IEC-,
KOT0 AWalia3oHa KACKAIa Ha TPaH3UCTOpe VT1. Iontoe onucaune
HACTPOMKM W MOHTAXKA TIPMEMHMKA TIPVBOAUTCH B [68).

6.3. MpocToii YKB npnemHuk ¢ SANY

Tpremuux ¢ PATY paccuutan Ha MpUeM TPOrpaMm paguose-
LWaTelbHbIX CTaHUMi B puamaszone YKB (65,8..73 MTIu). Fro
OTINYAIOT HU3Koe HANPOKEHUE TMUTAHUS U TIOBBIUICHHAsS TépMD-
ctabunbHocTe. [IpHHUMTIMANBHAA CXeMa pafMOuacTOTHON 4acTy
TIPUEMHUKA TIpUBEeHa Ha puc. 6.4,
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Curnan, TpuHATHI aHteHHOR WAL, moctynaet Ha BXOTHON
kouryp L1, Cl1, C2, HacTpOeHHBI Ha CPENHION HACTOTY YKB
AMArasoHa, a C Hero — Ha CMecUTesb, BHITIOIHEHHbIA Ha BCTpeu-
HO-TIAPATITE/bHO BKIIONEHHBIX Auonax. [ereponnH coGpaH Mo cxe-
Me MyTETUBMGpaTOpa co cTabunusanvell HampsKeHHA TeHepalnu
KONMIEKTOPHBIMM Mepexonamu TRaHsuctopos VTL, VT2. Yacrorta
HacTpOlKY TETEPOAMHHOTO KOHTYpa B JBa Dajia HIDKE HaCTOTHL
npuaMMaemoro curxana. I1o nuanasoHy TeTepOIMH NEepecTpausa-
eTcst KOHASHCATOPOM TIepeMeHHOil EMKOCTH. ABTONOACTPOITKY 0bec-
NeuMBaeT BKITIOYEHHAd MapalUleibHO KOHTYPY TeTeponuHa Bapy-
xanuas matpuna VD4, Ha cmecurens HanpskeHHe TeTepOANHA
noctynaet 4epes uenb RS, C6. Pesucrop R5 yMeHbLUAeT BO3MOX-
HOCTh TIpeo6Gpa3oBaHnst Ha TapMOHMKAX TeTepOAMHa, UTO Cyme-
CTBERHO TOBBILIAET CTABUILHOCTE CUCTEMBI CMECHUTE/Tb-TeTePONUH
MIpH TIEPECTPONKE ITOCNERHETO TI0 YaCTOoTe,

CHrHaI ¢ BBIXOLA CMeCHTENd 4epe3 peaucTop R6 nocrymaer #a
BXOA YCUJIMTEIIs] TIOCTOAHHOTO TOKA (YIIT). HayanpHoe Hampsxe-
HUe CMeleHUs Ha JMOLAxX CMeCUTENsl COOTBETCTBYST HAYATBHOMY
HanpskeHHIo cMmeweHus Ha Bxome YIIT u obecrieuupaerca amo-
oM VD! u pesucropamu R2, R4. Tlemns QDALMY obpasosana
peauctopoM R12, uyepes KOTOPBIH HaNpsKeHWe C BbIXORA yarT
nofiaeTcs Ha BapHKATIMYIO Mavpuiy rerepoanHa. HymeBoit roteH-
LMan Ha 0GOMX aHOKAX MaTpHIE obecrieduBaetcs pesucropom R8.

YCTOHUMBOCTE paGOTBl CUCTEMbI CIIEXEHMsS 32 YacTOTOH NpH
U3MEHEHMM YPOBHS NPHHNMAEMOIO CHTHANA 0BeCIIeYMBaETCS JIeCT=
HWYHBIM (QUJITPOM, 0OPA3OBAHHBIM JIEMEHTAMM R7, C7, Ri1, Cl1
N eMKoCTHIO Komjiekrop-Gasa Tpamsucropa VT4, [lomumo rnetmu
DAITY, curHan cleXeHus 3a YaCTOTOM (2 OH W SBSETCA MORYNHPY-
joumM curHatoM UM pagMocTaHUMK) Yepes Lelb TpebICKaKeH it
RI3, C13 nocrymaeT Ha BXon ycunurens 34.

HOCKOIU)KY TEPMOCTaﬁPleHOCTb HanpsXKeHWs! B TOUKE coenu-

HeHus peauctopoB R2 u R4 onpeneisercss NepexonoM KpeMHUEBO-
ro guoma VD1, cucrtembl CMECHTeNb-TETEPOAUH — TIEPEXONAMHM
auonos VD2, VD3 u tpausucropos VT1, VT2, a BxoIHOrO Harps-
wennsg YT — oMUTTepHbIM MepeXonoM TpaHsucropa VT3, 1o see
HATIPSIKeHMs, ompenensiowne Gamancuposky YIIT, npu usmene-
HUN TeMIIEPATYPBI M3MEHAIOTCS TPOMOPUHOHATPHO B ONHY €TOPO-
1y, He BHOCS B Hee CYNIeCTBeHHOV pasbamancupobku. JloTONHHU-
TeNbHad YCTOMIMBOCTL ObecTieynBaeTcs, pesucropom R5 n uembio
00C (R14) B YIIT.
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YCTpoHCTBO CMOHTMPOBAHO Ha TUTAHKE AMANA30HA JUTHHHDBIX
BOMH MipueManka BO®-201. [Ipu MoHTaXe UCTIONL3OBAHB! peauc-
Topbl MIIT u kounencaropsr KT (C1, C2, C8) u KM (ocTasIbHbIE)
C9 — cexumus umeowerocs B npueMHuKe BOP-201 6noka Kl'lE’
Karyuika L1 HamoraHa Ha xopriyce pesucropa MJIT-1 conpomn-‘
nenvieM Gombie 100 KOM 1 conepxur 8 BUTKOB niposoaa IMBTIIO
auametpom 0,5 MM, xatyuika L2 HamatbiBaercs Ha Kapkace Tete-

PORMHHOrO KoHtypa [IB nuamasoHa u mMeer 9
BUTKOB TIPOBO
TIDAII0 nnamerpom 0,3 Mm. ponona

Tpu upeamepHo cunbHOM curHame 3ddEKT «POCKAKHBAHMUS>
PATMOCTAHIMH, HAOMORAIOIWMUIACA U3-3a CIMIIKOM GONLUIOH TIONOCH
yaepxarug DAY, Beersa yrasanoch yCTpaHHTh YMEHBIEHUEM IIU-
HEl IITBIPEBOA TENECKOMAYeCKOl anTeHHbL. IloTpeGngemsrii TIpBeM-
HMKOM TOK He MpeBbllaeT 4,5 MA, paGoToCHOCOBHOCTE B [UATIA30HE
YKB COXPAHSIETCS TIPY CHIDKEHHU HATIPSDKEHMA TIHTAHHS 10 4 B.

Ha{raxusauue fIPUEMHUKE HecNoXHO. CHAYana MpH OTKIIo-
HeHHO/ aHTeHHe noabupator pesyicrop R1 no nonydeHus Ha Boixo-
xe YIIT NOCTOSHHOTO HanpsikeHns 2,5...3 B. 3atem, moaxmouns
AHTEHHY W W3MEHs PACCTOSHME MeXJIy BUTKAMH 1’<a1~y1m<u L2
YCTZHAB/IMBAIOT HEOGXOMMMELIl AMANA30H TIEPECTPOHKHY. MotTax-
Hasi CXeMa TIpUEMHHKA TIPUBOAMTCA Ha puc. 6.5, nmoapobHoe onu-
CaHMe HACTPOMKU TIpUBOAMTCA B [69].

Puc. 6.5. A cxema pag) i vacry YKB c @AY

6.4. HecnoxHbiii YKB 4M npuemuuk ¢ DANY

UVKB UM npueMuux BhInonHed Ha Gase PAAVOTIPHEMHOTO YCT-
poiicTsa nipsivoro 1ipecGpasosanug ¢ GAIMY. PaanoyacroTHblil Kac-
Kall IPUeMHHKa (puc. 6.6) cobpa Ha Tpausucrope VT1 1 TIpencTan-
nseT cooit MpeofPasOBATEND YACTOTH ¢ COBMEIEHHLIM TETEPOSAUHOM,
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BBITTONHSIONIMH OTHOBPEMEHHO (PYHKIWMU CHHXPOHHOrO AETEKTOpA.
AHTEHHO# TIPUEMHHKA CITY>KUT TIPOBON TosioBHOrO Teneona. Ipn-
HATHII €10 CUTHAI PATYOBEILATEBHON CTAHLIMM TIOCTYNAET HA BXOA-
Hoit xoatyp L1, C2, HacTpOeHHEIH Ha CPeHIOK YACTOTY MpHHUMA-
emoro YKB mmamasona (70 MT'u) v mamee na 6asy TpaHswcropa
VTI1. Kax reTeponus, 30T Tpau3ueTop BKIMOUYeH Mo cxeme ¢ OB, a
Kak TIpeoBpazoBatenb YacToTsl — 1o cxeme ¢ OD. [eveponuH nepe-
CTpavBaeTcsa B AManasoHe yacror 32,9..36,5 MTn, tak 4re yacTota
€ro BTOPOM TApMOHHMKY JEXMT B TPaHULAX PATHOBEIHATEILHOTO
YKB nuanmasona (65,8..73 MI'u). Kontyp L2, C5 macTpoeH Ha
YacToTy BIBOS MEHBILYIO, ueM BXoAHO#M KoHTyp L1, C2, a mockonb-
Ky TpeoGpa3oBatye MPOHCXOHT Ha BTOPOM rapMOHMKe TeTepOntHa,
PA3HOCTHAs YACTOTA OKA3LIBACTCS JEXALueH B 3BYKOBOM AMaMasoHe
yacTor. YcuieHHe CUTHaId PasHOCTHOM ‘lacromvoﬁecnequaaer TOT
xe TpaHsuctop VT1, KOTOPBIif, KAK CHHXDOHHEIH NETEKTOp, BKIIO-
yen no cxeme ¢ OB. Yeunrenn 3Y nipueMHMKa IBYXKACKARHBIR.
Kackan TipefBapuTesbHOIO YCWIEHMs! BRITIONIHEH Ha TPAH3HCTOPE
VT2, a KacKajl yCHJIGHUA MOIMHOCTH — Ha TPaH3HCTOpe VT3. HpMo-
CTyHIMBAIOT IPHHSITHIE HEPERAYM Ha TonoBHOM Tenedon BF1 (TM-
4). BplxogHas MOLMHOCTb yeuiurens 34 Ha Harpysxe conpomngxeé
HueM 8 OM TIpy MIUTaHMKM OT OJHOTO TeMeHTa HarlpsDkeHueM 1, B
oKoio 3 MBT, uTO BrionHe focvaTtoyHo Ans paboTel HA TONOBHON
Te:ieq;ou. Tox, TOTpebNseMblii TIPUEMHHUKOM OT MCTOYHMKA MMUTa-
Hus, He mpesbimaer 10 MA.

[c1o

ANY. 3
F G
o BF1  |5ay
KT3155 ™4 .

Puc. 6.6. CxeMa HecnoxHoro YKB UM npuemumia ¢ QAT

[MpyeMHUK MOXHO co0path B JTOOOM MAnorabapuTHOM KOpITyce.
MomuTtax Hasectol. Pesucropni — MJIT-0,125, oxcuaHble koHaeHCa-
Topbl — K50-6, nmoncTpoedHsie ~— J06ble ¢ BOAYLIHBIM THINEKTPH-
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KoM, ocrambhele KM, KJIC, Katymxu L1 (2 GeckapkacHsle. Buyt-
PEHHUI TUAMeTp HAMOTKM — 5 MM, IIaT HaMOTKH — 2 MM, Karyuika
LI conepxur 6 (¢ otBOiOM OF CcepeauHbl), a L2 — 20 sutkos npoBosa
TI9B-2 muamerpom 0,56 mm. Karymku L3, L4 comepkar no 200
BHTKOB TIpoBofa T13]1 nuamerpom 0,06 mM. Mx Hamathmaor B B2
nposofa Ha deppurosom (400HH) crepkde muaMerpom 2,8 MM n
ol 10 Mm. Tpausucrop VT MOXHO 3aMeHHTD Ha KT3102B, npu
ITOM YYBCTBUTENLHOCTh NIPHEMHHMKA TIOBBICHTCH,

Hanaxusanve npremuuka daunuaot ¢ yeummrens 39, Pexim
PpaboTHl Tpausuctopos VT2, VI3 ycraHapmupaor nonbopoM pesu-
cropa RS 0 moNydeHHs KOTIEKTOPHOTO ToKA NOKOS TPaH3ucTOpa
VT3, pasHoro 4...8 MA.

Ilpumenanue pedaxmopa. ViMeHHO Taxas MeToxuKa HACTPORKU Tpu-
sezeHa B [70]. Cxema (puc. 6.6) Taioke MOMHOCTHIO COOTBETCTRYET
MCXofHOI. OmHaKo, pexuM paBoTh! Cpasy nByX Kackamon VT2,
VT3 MoXer 3aBHCETh OT BEAHUHHE! ONHOTO pesncropa RS TonbKo
TIH HETIOCPEACTREHHON TalbBAHNYECKON CB3M MEXITY KaCKazamu.
Jist 3T0TO HEOGXOAMMO 3AKOPOTUTH Kongercarop C9 nepemply-
KOit. B npotusHoM cniyyae kackan Ha TpaHaucrope VI2 macrpau-
Ba10T noaGopom pe3uctopa R4, a kackan Ha VI3 — pesucropa Ré.

Pexum rereponuia PETYINPYIOT TIOAGOPOM pe3ncTopa R1, ypo-

BEHb BTOPOJ TADMOHMKM TeTepOAMHA — KoHpencatopom C6. D-

EKTUBHOCTD paboTsl MPHEMHNMKA 3ABUCUT OT YPOBHS BTOPOM rap-

MOHMKH KoNeGaHui TeTepoaAvHa B KONIEKTOPHOM TOKe TPaH3WCTOpa

VTL. C uensio moBsiteHns AMIUTHTYABI STOH COCTABITAIOENR eM-

KOCTh KOHJEHCATOPA TIONOXKHUTENBHOH o6paTHOi cBsisn C6 BLGpana

B 2...3 pasa 6onbuleit, ueM 3To TpebyeTcst AT reHepaUMn Ha OCHOB-

HOM yacTote. IPaHVLB! IPUHUMAEMOFD AMANA30HA YACTOT yCTaHaB-

TUBAIOT U3IMEREHUEM MHAYKTUBHOCTH Karyiiku L2. Bxomwoit KoH-

TYyP HacTpamsalor KoHZeHcatopom C2, OpueHTHpysch Ha

MaKCUMAbHYIO TIONIOCY yAepKaHUs CUTHAIOB NPUHMMAEMBIX Da-

IvocTaHuumit. Tlo IuanasoHy NpUeMHHK TiepecTpauBaOT KOHASHCA-

TopoM C7. TlonHoe omucanme cxeMBt MpMeMHUKA TPUBEIEHO B [70].

6.5. YKB UM ctepeonpuemumnk
Ha ceMu TpaH3aucTopax

YUyBCTBATENIBHOCTL TpUeMHIKa — 100 MKB, motpe6nsemptit Tox
HE NpeBLIaeT § MA. B KauecTBe UCTOYHUKA TIHTAHUS MCTIONB3YIOT-
¢ 1A ementa A316 (R6, AA). AHTeHHOH CIyXUT OTpe3ok TIpoBO-
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fa, amuuoit 20...30 cm. TIpn HeONaTOTIPUATHBIX YCNOBUAX TIPUEMa
UIMHA aHTeHHs! MOXET 6LITh YBenMuera fo 1.2 M. Qna npocnynn-
BaHMS FIEPEAY MOXHO WCIIONB30BATh CTEPEOTENe(OHDE € COTIPOTUB-
JieHvieM 3BYKOBOJ KATYIIKM TIOCTOSHHOMY ToKy 40...100 Om.

Bxomwoit cursan (puc. 6.7), BelleneHHsii Kowtypom LI, CI,
HACTPOEHHBIM Ha cpegniolo dactoTy YKB anamasona (69,5 Ml"‘u),
YCUJIMBAGTCS aNEPUOIMYCCKUM YCUUTENIEM Ha TPaH3NCTOpe VTl u
yepes koHxeHcarop C5 nofaercst Ha BXOJ ACTEKTOPA Ha TPAH3INCTO-
pax VT2, VT3. Bblenernstii SeTEKTOPOM KOMIITEKCHBIH cTepeocg]r(;
wan (KCC) ¢ peryasaropa TpoMKoCTH R6 yepes Kom]eﬂcampws
nocrymaer Ha Bxox yewinrens KCC Ha TpaHauctopax VT4, l.
IMoxuecymas wacrora KCC BOCCTaHABIMBACTCA KOHTYPOM L6, 'Cl s
HacTpoeHHsIM Ha uactoty 31,25 xfu. Yeunurens KCC oxa%eu
ry6oxoit OOC TIo TIOCTOAHHOMY TOKY Yepes peavctopsl R9, R10 n
xonaercarop C12. Braromapsa 310t cBA3M peXuM paboTsl N0 HOCTO-
suHOMy Toky yewnurena KCC M nocneaylommx Kackagos, CBA3aH-
HbIX ¢ HAM TAIbBAHUYECKH, yCTaHaET[MBa'eTCSI ABTOMATHYECKHU.

C meixoga yewyureass KCC moctynaer Ha BXOA MONAPHOTO Je-
TexTopa, COBPAHHOrO Ha repMaHnessix anonax YD1 u VvD2. Ho}g}éec-
cywas 4acToTa TIPOL{CKTMDOBEHHOI‘D TIONAPHBIM JETEKTOPOM
otdunsTposbiBaeTca Koupencatopamu CL3 m Cl4. DMuTTEpHbIC
NOBTOPUTENY HA Tpausucropax VT6 u VI7 COIIACYIOT BRICOKOS
BGIXOJHOE COTIPOTURIEHME TONSAPHOIO HETEKTOpa ¢ HM3KOOMHEIM
CONpOTHBNIeHHEM cTepeoTeedoroB. basoBble TOKH TPAH3IUCTOPOB
VT6 u VI7 nporekaooT 4eped AMOAH TOJNAPHONO JAETEKTOPA, B
Pe3ynbTaTe Ha HMX BOSHWKAeT HeOOMBIIOE HATIPAKCHHE CMEIEHNSA.
Takoit pexuM paboTEl NONIPHOTO ACTEKTOPa NO3BOJIACT YMEHBIINTE

Puc. 6.7. Cxema YKB UM pe0np! Ha CeMi TP
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HETMHEHHbBIE HCKDKEHUS TIPY ACTEKTUPOBAHUH, & TAaKXE MCKITIOUHTh
M3 CXeMH TIONAPHOTO AETEKTOpa TepeKimiodarens «Mono — Crepeo»
npu TpHeme MOHODOHHYECKUX TIEPERay.

Pynxuun Tpansucropa VT1 MOXeT BHIIOAHATS M0B0it TPaH3Uu-
crop cepun I'T311. Tpassucropsl KT3F5A MOXHO 3aMeHUTD JTI0-
ObIMu MaJIOMOL{HBIMY BEICOKOYACTOTHBIMUK KPEeMHHUEBLIMH TPaH3IN-
CTOPaMM C TPAHWYHOM YAaCTOTOM TEHEPALIMU NPU BKITIOYEHUM 110
cxeme ¢ OB ne mnxe 200 M. TIpu Taxoil 3ameHe BOIMOXHO
niotpeByetcss mogobpars pesucrop R3. [ing sroro Ha ero mecto
BMaMBAIOT IIEPEMEHHBIR pesucTop conporusneHueM 4,7 xOM n
TIONCTPOCYHNK KaTyIlku LS ycTaHaBIHBaoT B TONOXeHHe, Tpu
KOTOPOM OH BBefeH Ha 1/3 wmuHbl Kapkaca. Meusia compoTuse-
HHE TICPEMEHHOTO PE3UCTOPA, YCTAHABIMBAIOT PEXMM paboThl re-
Heparopa Omuskuii K CPeIBY TeHepaumn. B crepeotenedionax nph
3TOM OYAeT IPOCHYUIMBATECA CHTbHBLR mym.

Mocne 31070 Ha MECTO TlepeMeHHOTO PE3HCTOPA YCTAHABITUBAOT
TIOCTOSAHHBII ¢ Gnu3kiM HoMuHaioM. Tpananctopsl VI4....VT7 moryt
OBITh 3aMeHeHB! JIOBLIMM MATOMOMUIHBIMU KPEMHUEBHIMU TpaH3uc-
TOPaMK COOTBETCTRYIOWEH CTPYKTYPHI, UMEIOILUMHU CTATUYECKHIt KO-
sduumenT nepexaun Toka He wuxe 60. PasGpoc sroro TiapaMerpa
I Tpan3ucTopos VI6 u VT7 He gomkeH NpeBwimars 30%.

Karymku L1, L3 1 L5 comepXar, COOTBETCTBCHHO, 7 BUTKOB, 5
BUTKOB U 7 BUTKOB mpopoxa I1DB-2 muametpom 0,62 MM, Hamo-
TaHHBIX Ha CTEPXHSAX U3 deppura 600HH mnumoit 12 u auamerpom
2,8 mm. [lar amorku Katywex L1 u L5 cocrasager 1,5 MM, L3 —
2 mM. Karyurka L2 comepxut 15 sutkoB mposoga IO nia-
MeTpoM 0,1 MM, HAMOTaHHBIX Ha Kopniyce pesucTopa R2. Karymka
L4 comepxur 8 BUTKOB TipoBoga [19B-2 auamerpom 0,62 Mm,
HAMOTAHHBIX HA NATYHHBIH (WM ATIOMMHHEBHIH) CTEpXCHb Aua-
MeTpoM 4 MM W mHOH 10 MMm. IMepex HaMOTKOM cTep)eHb
HEOGXOMMMO OBEPHYTH IBYMS CTIOAMM THCueH Gymard. Illar ma-
MOTKM — 1 MM.

Karyuixy L6 HaMaThIBAIOT Ha IOABXHOM KAPTOHHOM Kapkace,
HaleTOM HA OTPE30K KPYIJIOTO (IMaMeTpoM 8 MM) WM TpAMOy-
romeHoro (20x3 mm) crepkHa u3 deppura 400HH wm 600HH
anvnoi 60..120 MM. Ee ofmorka momxda comepxars 130...150
BUTKOB mipoBosa [TDB-2 muamerpom 0,18 MM, pasHoMepHo pac-
TIpeacneHHoro No xapkacy mmHoit 25 mM. [TonHoe omucanue
TPUEMHMKA M UEPTEX eT0 NeYaTHOM TUIaTH MpuBomsTea B [717.
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6.6. YKB UM npueMHuK Ha OQHOM
TpaH3ucTope

[Tpocroit YKB UM npHeMHUK Ha OMHOM TPaH3MCTOPE MOXHO
cobpars O cxeme, TipupeacHHo# Ha puc. 6.8. TpaHauctop VTl
paGoTaeT B PEXHUME CBEPXPETEHEPATHBHOTO TpHUEMa, YPOBEHb BO3-
GYKISHUA KOTOPOTO PErylupyeTcsl M3MEHEHUEM EMKOCTH KOHIEH-
catopa C2. B kauectBe 3TOTO KOHIEHCATOpA BIONHE MOXHO HC-
MOML30BaTh CKPYYEHHBIE Mexy COBOH OTBOBI NMPOBOXHUKOB OT
KONIEKTOPHOU M 0a30BOM eNH WM TIPUMEHHTE TIOACTPOCYHBIN
konaencatop Tvna KITIK-1 (4...15 n®). ITepeMeHHBIM pe3ncTOpoM
R! ycraHaBiMBaercs TaKoi pexum paboTel Kackajia, KOTOpBI#
obecrieduBacT Haubonbiee ycwierue. Ilepecrpoitka BXOAHOTO KOH-
Typa M0 YaCTOTE OCYHIECTBASETCH KOHACHCATOPOM Cl.

Karymka L1 umeeT 8,5 BUTKa, HAMOTAHHBIX Ha Kapkace Iua-
MeTpoM 6 mMm, Karyiika L2 — 2,5 BMTKA Ha TOM Xe Kapkace U Ha
paccroaHuu 3.4 MM ot L1. B1o paccTosHue U3MEHAETCH B TIpo-
Lecee MEPBUYHOM HACTPOMKH TIPUEMHMKA HA HYXKHBIA  yYaCTOK
JuanasoHa, mnocie OKOHYATEJILHOTO 1'10[[60])3 3TH KATyWKHA pPEKO-
MEHIyeTca 3a(UKCUPOBATh KIEEM.

O6e KaTyliku BhIoNHe bl TpoBoxom [13J1 xramerpon 0,8 MM.
Tpoccenn 1.3, L4, L5 umeior mo 7..9 BUTKOB, HAMOTAHHBIX Ha
Kapkace nuameTpoM 8 MM. B KauecTBe aHTCHHBI MOXHO TIpume-
WUTh UITEIPL JIAHOM 45 CM M3 TOJCTOTO MEAHOTO Tposoxa. B
xavectse BF! mpuMeHens ronosHule Tenedounl Tuna TOH-2.
Omucadne NpueMBuKa TipuBeneHo B [72].
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Puc. 6.8. Cxema YKB 4YM npi Ha OOHOM TP Te
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6.7. YKB npuemHuk Ha aHanorosoit UMC

[Tpuemumxk BbmIONHEH Ha MukpocxeMe KS48YH1 (puc. 6.9), n
ofecreunBaeT rPOMKOTOBOPSILMIA TIPUEM MECTHOIM (WM MECTHBIX)
YKB UM panvoctaHumit. XapakTepHoil 0CoGEHHOCTBIO TIPUEMHH-
Ka SIBIAETCA MCIONBIORAHME ONHOTO KaHATA YCWINTENS JIA YCUie-

Hus curHaios PY 1 geTexTpoBaHus, a ApYroro — utst YeuneHus
chrHanos 3Y.

IMpuem Bemetcst Ha WITBIPEBYIO auTedny WAL amummoit okono
METpa, BTIOYEHHYIO B rHe30 X1, CBA3L aHTEHHBI ¢ KONEGATENBHEIM
Korrypom L1, C2 asrorpacopmatopHas. Hacrpansaior KoHTyp Ha
HYXHYIO PaTMOCTAHUMIO KOHIEHCATOpOM TIePeMEHHON eMkoctu C2.
BoizenenHslit KoHTypoM curHal PY roctyraer wepes KOHOEHCcaTop
C1 Ha ReunBepTUPYiOILIMI BXOX yewmtens DAL L. Mexxy ero Bbiso-
AaMu 5, 6 BKITIOYEH KOPPEKTUPYIOHMHA KoHaeHeaTop C3, TO3BONSIO-
WM B LMPOKMX TIPERENAX PEIYIMPOBATL TYOUHY OTPMIATENLHOM
oBparTHoii cesisn — ee uenb R1... R3, C4 BKMoveHa MeXy BHBOIAMIA
7 u 3. [TepemensibiM pesucTopoM R3 ycTanarmMBaroT pexum paboTbi,
Gnu3Kuit K TTOpOTY caMOBO3GYXreHus. TIpu 3TOM TPOMCXOIMT yac-
THYHAs KOMTIeHcalms notepb B Koutype L1, C2, 6naronaps yemy
BOSPACTAIOT YYBCTBUTEMLHOCTE 1 H3BMPATE/IBHOCTS IPUeMHUKA. Benen-
CTBHE OOJILIIOTO YCWICHMS CUTHANA BLIXOJHON KACKAL YCWTHTENs
DAL.1 paGoTaeT B HeMMHERHOM PeXHMe, YTO NPUBOIUT K ACTEKTHPO-
BAHUIO MOMYIUPOBAHHBIX Konebaruit PY.
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Putc. 6.9. Cxema YKB npremuvka Ha aHanorosoii MMC

[poneTeKTMPOBAHHBIA CUTHAT TTORaeTCA Yepes uenb C6, R4 Ha

MHBEpTUPYIOWMi Bxozt yewnurens DAL.2 (Bsisox 13). Ha Hero xe
TIOCTYTaeT Yepes pe3ucTop RS HanpspkeHue oTpuliaTensHoi obpar-
HOM CBA3M C BLIXOAA YewnTens (BbiBox 8). BIXOHOE HanpsiKeHue
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34 moctynaer uepes xoHaeHcarop C7 Ha TIEPBUYHYIO OGMOTKY
TpaHcdopmMaTopa, BTOpHUYHAsE OGMOTKAa KOTOPOIO HarpykeHa Ha
JIMHAMUYECKYIO TosioBKy BAL ¢ perynstopom rpomkoctd R6.

Karymka LI comepsxur 9 Butkos nposoma IIDB-1 anametpom
0,51 MM, HAMOTaHHBIX C LaroM | MM Ha KapKace AMaMeTpoM 9 MM ¢
JATYHHBIM TIOACTPOEYHNKOM. OT TPOTHETO BUTKA, CYUTAs OT HIKHETO
TO CXeMe BbIBOJA, AENAIOT OTBOJ, KOTOPBIM B JanbHElIeM HOAKTIO-
yaor k ruesny X1. Kowgencarop nepemeHHoit emkoctn C2 Hma
KIIB, HO 1OOMALET W APYTO#, ¢ BOSTYUIHBIM AUSNEKTPUKOM. BhIXoa-
HOW TpaHcHOPMATOP MCTIOAB30BAH OT PATHONPUEMHUKOB «BOMD-12»,
«BOD-202»,. auHammuyeckas ronoeka — 1[[-30. Bxmouus mpuem-
HUK, [POBEPSIOT PEXHMBI, ykazaHHbie Ha cxeme. KoupeHcarop C3
TOAGMPAIOT TAKOH eMKOCTH, YTOGB MaKCUMAITBHOE YCWIEHME TIPHEM-
HUKa (BOIU3M TTOPOTA CaMOBO3BYXIECHHAS) NONYYaNoch PUMEPHO TIPH
CpeaHeM MOJOKEHNUH IBIXKa nepeMeHHoro pesncropa R3. Ipanuis!
NPUHUMAEMOTO TMATIA30HA HACTOT (MX KENATeNLHO OTPENENUThL C
TIOMOLLBIO COOTBETCTBYIOLLETO TEHEPATOPA) MOXHO HECKOJIBKO M3Me-
HUTH TIepeMelLieHeM nozicTpoeuHnKa Katyiiky L1. [TeyatHas nnara
NpUEMHUKa TIpeacTalieBa Ha phc. 6.10, moapoGHoe ONMcaHue M
METOIMKa HAaCTpOWKM mpuBeneHsl B [73].
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Puc. 6.10. Nevamiar nnara YKB npuemyuka Ha ananorosoi VIMC (Macwtab M2:1)
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6.8. YKB YM npuemuHuk
Ha mukpocxeme K174XA34

[IpyeMiuk paGotaer B auamasoHe 64...108 ML u umeer uys-
CTBUTENIBHOCTb HE Xyxe 5 MkB/M. HoMunansHoe HampsikeHue
nuranHna — 3 B. Bech BICOKOYACTOTHBIN TpakT (puc. 6.11), Brimio-
yasg UM nerextop, YBY u retepoiiut, cobpan Ha OZHOMN crieima-
JU3MPOBaHHOIE Mukpocxeme DAL tuna K174XA34. Bra muxpocxe-
Ma mpeacrasiier coboit YBY, cmecurens, rerépoamn, YITY,
YCHIKTENb-OTpaHn4uTelb, YM IeTeKTOp, CHCTEMBI HIYMOTTOHMXE-
HUSL U CKATHS ACBUALIMK YACTOTHI, KOTOPAA MO3BONAET UCTIONB3O-
BaTh HU3KYIO MPOMEXYTOYHYIO yacToTy — 60,..80 kI
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Puc. 6.11. Cxema YKB YM nipuemsnka Ha Muxpocxeme K174XA34

CHTHAM ¢ anTeHHbI IocTynaer Ha YBY uepes xouaencarop Cl.
YacToTy HAcTPOMKM TeTEPONMHA OTPEACANIOT SMEMEHTD L1, C4,
C5, VDI. Hactpoiika Ha CTaHLMM OCYHIECTBIAETCH DPE3HCTOPOM
RI, usmenstiowum Hanpsixesue Ha Bapykane VD1 tuna KB109. B
Kavectse OITY MCMONBIYIOTCA BCTPOSHHBIE B MUKPOCXEMY AKTHB-
Hble RC-QUTBLTPEL HA ONEPAMONHEIX YCUIMTENSIX, BHEIHUMU 3le-
MEHTaMU KOTOpBIX ABNsIOTCS KonaeHcatopet C6, C8, C9, C11, C12
1 C13. Curuan aByKoBoit 4acToT Yepes Kouuencatop C16 TIOCTY-
TAeT Ha PEryiIsTop TpoMKocTH — peauctop R3. Y34 npuemuuka
MOXeT GbITh JTIOGBIM, B TOM umMcie M Ha Muxpocxeme K174XAl0.
Karywka L1 — GeckapkacHast ¢ BHYTPEHHMM IHAMETPOM 3 MM.
Oua umeer 7 BuTKOB nposoga J1DB avamerpom 0,31 mm. Ha-
CTPOIiKa 3aKITIOYAeTCA B YIOIAKE AMATIA30HA TIPUEMHHKA TIONCTPO#~
Ko# KoHmeHcaropa C4. OnucaHue NPUEMHUKa TIPHBEREHO B [74].
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6.9. YKB 4YM npuemHux amanasona 63...108 My

[TpueMHNK TpeHasHadeH TS TIPUeMa CTaHLMit, paBOTAIOLINX
B auanasoHe 63..108 MI ¢ 4acToTHOM MOmyNALMei. Yyscrhu-
TELHOCTh TIPUEMHUKA TIPW COOTHOWIEHHU curHan/wym 30 b —
He xyxe 70 mkB/M. M3GupaTensHOCTs 1O coceHeMy KaHamy —
18 nB. IMuraeTcsa MpueMHUK OT UCTOUHMKA TUTAHHUSA HATIPAKEHUEM
9 B. Curnan ¢ anrensst (puc. 6.12), yepes KoumeHcarop C2
WOCTYITaeT Ha BXOAHOIt KoHTyp L1, Cl, HacTpoeRwBIi Ha cepeauny
IManasoHa. Belnienennas 5TMM KOHTYPOM I0JI0CA YACTOT TIOCTYNIA-
eT Ha mpeobpa3oBateshb YaCTOT, BHINOMHEHHBI HAa MHKpoOCXeme
DAL tama K174ITC1. Ha sToit Xe MMKpOCXeMe BBINOAHEH M
TETEPONUH TIPHEMHUKA.

YacToTa reTepoANHa OTpENeNsieTcs NapaMeTpaMu KOoHTypa L2,
C6...C10, VDI, [py HacTpoWiKe Ha CTAHUMIO TTOCTOAHHOE HanpA-
XKEHME, CHIMAEMOe C ABUXKA TIOACTPOEYHOTO pesuctopa RS, Bos-
AeACTBYET Ha KaTox Bapukama VD1 M U3MEHSET ero eMKocTh U,
CNIEI0BaTeNbHO, YacTory retepoauna. Hanpsoxenue AINYUT nmocry-
TaeT ¢ MUKpocxeMbr DA2 Ha aHon sToro Bapykama. Hampaxenue
14 wacroroit 6,5 Ml EbienseTcs Ha Harpyske TipecGpasoBarens
yacrorel — pesucrope RI 1 4epes mbesoKepamuueckuii GuUanTp
ZQ1 nocTyrmaet Ha Bxof MuKpocxemsl DA2 tuna K174YP3. Moc-
nepusa cogepxur YU, ycunurens-orpannuurens, $hasoppalla-
TeJlb U YACTOTHEIW NETEKTOp, TIpEABApPUTENLHLIN ¥Y3Y ¢ aneKTpoH-
HOW PeryInpoBKoi TIpoMKocTi. B dasoBpamatene perexrtopa
paboTaeT KomeGarenpHblit koHTyp L3, C21. Ha pesucrope R7 BbI-
nensierca Hanpsxenue AITYE, xortopoe moctynaer nHa Bapuxan
VD1 vepes uens R16, C16, R6, Cl1. C nerekropa curuan nocry-
TaeT Ha BXOA mpeapaputenbHoro Y3Y. Peryamposka rpoMKocTi
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Puc. 6.12. Cxema YKB YM npuemnika guanasona 63...108 MIy
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OCYIIECTBAAETCA W3MCHEHMEM COTIpOTHBIeHMsi pesucropa R10. C
BBIXOAA TIPEIBAPUTENLHOrO yeunutens curdan 34 nocTynaer Ha
ycunureb MOUIHOCTH, BLITONHEHHBIA Ha onepanuoOHHOM YCUIN-
Tene — Mukpocxeme DA3 tuna KP1407Y2 1 ABYX TpaH3ucTOpax
VT1, VT2, BIIIOYEHHBIX TIO CXEME 3MUTTEPHBIX [TOBTOPUTENEH.

Karymwky npremunka L1 u L2 GeckapkacHble, HaMaThIBAIOTCH
Ha orpaBke AuamerpoM 3 Mm. Karymka Ll conepxut 7 BuTKOB ¢
OTBOJAOM OT HEePBOTO BMTKa, KaTywika L2 — 7 BUTKOB IipoBoaa
[12B nuamerpom 0,4 Mm. Karywxa L3 HaMaTeiBaeTcs Ha pepputo-
BoMm cepneynuke mapku 400HH muamerpom 2,8 MM U ANUHOM
14 mM. Karywka L3 comepxur 16 sutkos [19B nuamerpom
0,3 MM, OHa JOJXHA C HEDONBLIMUM TPEHMEM TIEPEMEINATBCA TO
crepxnio. [Tocne HACTPOMKM BCE KaTylWKd (UKCUPYIOTCA 3MOK-
CHUIHOM CMOJNIOH WIN TEPMETHKOM.

Muxpocxemy DA3 moxuo samennts Ha KP140Y[1208. Omu-
caHMe TIpueMHMKa TIpHBOAUTCA B {75].

Ipumenanue pedaxmopa. CxeMa YM3Y B [75] umeeT HemepHO
MOKa3aHHYI0 LeNb obparHo#t cssan. Ha puc. 6.12 ata uens
NOKa3aHa B MCTIPABJICHHOM BHJE.

6.10. YKB npueMHMK Ha MUKpocxeme
K174XA34

Mpuemuuk (puc. 6.13) BBIMONHEH Ha ABYX MUKPOCXEMAX U ABYX
TpaH3ucTOpax. JJMamas’oH TPUBHMAaeMbiX 4acToT 65...74 MTIu, Bbl-
XOIHas MOILHOCTh NpueMHNKa 15 MBT, aMana3oH 3BYKOBBIX 4acTOT
3aBMCUT OT MCTIONB3yeMBiX TeNnedoHoB. [Ipyn MaKCHMANbHOM BHIXOA-
HOI MOLIHOCTH TIOTPeGNAEMBI# TOK He Gonee 20 MA. Hacrpoitka Ha
NPUHIMaEMBble CTAHLMM OCYLUECTBIISETCS CAMOAENLHBIM KOHACHCa-
TOPOM TIEPEMEHHON eMKOCTH. BHICOKOYACTOTHAS YACTh NPUEMHUKA
MMeeT YIPOILEHHYIO BXOAHYIO LETb M pasMelieHa Ha OTAENbHOIM
MOHTaXHO# IUIaTe, Ha KOTOPOH BBINONHEH e€llle U KOHIEHCATop
nepeMentioi emxocti Cl. Yeunureab 3ByKOBO#A Y4CTOTHI BBIIONHEH
Ha omepauonHoM ycwmmrene KP1407YHA2. Ona ysenuuenus ero
MOIHOCTH TIPUMEHEH NBYXTAKTHBIA SMMTTEPHEIR TIOBTOPUTENL HA
repMaHueBbIX Tpanauctopax VT, VT2, Yeunurens oxpayeH oOpat-
HOIA CBA3BIO 1O TIOCTOSHHOMY M MepeMerHoMy TOKy. PaGouasi Touxa
ycunmATens 3ajaeTcs menuTeneM Ha pesuctopax R1, R2, a pexum
PaGoThl OTEPaLIMOHHONO yeusuTens pesuctopoM R3. Kouaencaropsl
Cl4, CI5 COBRAIOT CPEAHIO TOYKY HO MEPEMEHHOMY TOKY A
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TIOAKJTEOYE A HATPY3KH, & TIO TIOCTOSHHOMY TOKY CHYXKAT (ribTpa-
MM B LeT uTaHus. Katymku waayktussoct L2, 13 copmectiio ¢
koHaedcaropoM C13 cnyxar I pasBg3Ky NPHEMHO aHTECHHBI, B
KayecTse KOTOPOH MCTIONB3YETCS TPOBOM TOIOBHBIX TENC(OHOB.
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Puc. 6.13, Cxema YKB nipnemunka Ha muxpocxeme K174XA34

B xauectse VT1, VI2 mogoitnyt moOble HU3KOYACTOTHEIE rep-
MaHHeBbIe TPAH3UCTOPB! ¢ BO3MOXHO Gosiee BRICOKHM KOs(duLm-
eHTOM nepeaaun toka. Karywka L1 GeckapkacHasi, HamoTaHa Ipo-
BomoM ITDB-2 auamerpom 0,31 MM Ha OTpaBKe TMaMeTPOM 3,5 MM
u umeer 15 Burkos. Karywxu L2, L3 HaMOTaHEl OAHOBPEMEHHO B
1BA [POBOAA Ha OXHOM (PEPPUTOBOM CTEPXHE AMameTpoM 2,8 MM
OT NMOACTPOSYHHKA KATYLIKH PaIMOBELIATENLHBIX PUEMHUKOB TIPO-
CTHIM OBMOTOUHBIM TIpoBoZOM axameTpoM 0,19 MM u umeer ro 30
BUTKOB Kaxias. Onucakne TIpUeMHHMKa TIpUBOIUTCA B {76].

6.11. Mpocreiwnii YKB YM npuemHuk Ha
MukpocOopke KXA058

[MpueMHUK BeimosHeH Ha Mykpocbopke KXAOS8 u tpaHaucro-
pe KT315 (puc. 6.14). [Iutaetca or Tpex snemeHToB 316 (R6, AA).

Karywka L1 — 6eckapkacHas ¢ BHYTPEHHUM TUAMETPOM 4 MM,
conepxut 10 Butkos nposopa I1DB auamerpom 0,5 mm. B Kaye-
CTBE HArPy3KK TIPHEMHMK2 MCTIONB30BaHBE MUHHATIOPHBIE Teedo-
HbI KUTA/iCKOTO TIPOM3BOACTBA, C CONPOTHBIICHUEM 3BYKOBBIX KATY-
niek 16 Om. [Mogpo6HocTn HacTpoiiku omucaHbl B [77].
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Puc. 6.14. Cxema YKB 9M npuemnuxa Ha mukpocGopke KXAD58

6.12. HecnoxHbiA NPUEMHUK HA MUKPOCXEMax
KXA058, K561J1A7 u K174YH7

IMpuemuuk paccyurad Ha npueM YKB panmocranumit auaria-
30Ha 65...74 1 88...108 MTI'L, yyscTBHTENBHOCTD 10 MXB, nMamasoH
BOCTIPOM3BOAMMBIX 3BYKOBHIX yactot 63...10000 T, MakcuMansHas
MOIHOCTL 2 Br, MoTpednsAeMblfi TOK B pexuMe MOJYAHMA He
6onee 50 MA. Curnan, IpUHATHIN aHTeHHOMN (puc. 6.15), mocTyna-
€T Ha yeunurenb PY, BbimonHeHHBIA Ha TpaH3ucrope VT1 n panee
4epes pasmenMTeIbHbIN KonmeHcaTop C2 Ha BXOH MHKPOCXEMBbI
KXA058. Uens L1, L2, C4, VDI, R9, C6, RI3 npencrasisier
COBOM KIIACCHYECKWt BapUaHT SNEKTPOHHOIO Y3A HACTPOMKH.
Iuanason npuema BeiGUpaeTcs mepexioyatenieM SAl. Bee Heof-
XOIWMBIE TIPeOOPa3oBaHMA CUTHATA TPOUCXOIAT BHYTPH MHUKPO-
cxeMel DAL, TTposeTeKTUPOBaHHBEN HU3KOYACTOTHBIA CUTHAL €
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Puc. 6.15. Cxema npuemninka Ha Muxpocxemax KXAQSS, KS61JIA7 v K174YH7
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BbIBOIA 15 MMKpPOCXEMBI TIOCTYNIAET HA SMHUTTEPHBI MOBTOPHUTEND
Ha TpaHsucTope VI2, a ¢ ero Harpy3o4yHoro pesuctopa R14 Ha
BXOA MUKpocxeMbl DA2, BHIMOMHSMIONIEH QYHKLIUIO YCWIUTENS 3BY-
KoBoit uactorsl. ['poMkocts peryiupyercs pesuctopom R15. Dne-
ments R7, R8, R10..R12, DDI, R16, VT3, HLI o6pasyior ysen
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Puc. 6.16. Mevatvan nnara NPHEMHUKE HE MUKDOCXEMaX
KXAQS8, K561N1A7 u K174YHT

170

MHAMKALUA TOYHOH HACTPOHKM Ha pamoctanmmio. [Tpu oTCyT-
CTBUM HECYINEH YACTOTHI MHAMKATOP MOXET XaOTHYHO MHIATD, pu
HATUYUK HECYLIEH YACTOTHI MHANUKATOP CBETHTCH.

Bapuxanbl npueMBHKa MOTYT 6BITh 3aMEHEHB! Ha KB109B,
KB109I. B 6eckapkacubix Karyuikax L1, L2 CONEPXKUTCAH, COOTBET-
CTBEHHO, 3 ¥ 7 BHTKOB nposoga ITOJT amamerpom 0,8 mm. Kok-
nexcaropst Cl4, C15 mpumasssl ceepxy Mukpocxembl DA2. Uep-
TEX MCYATHOM TUMaTHl TIPUeMHMKa TPEACTaBieH Ha puc. 6.16,
TOAPOBHOE OTMCAHNME NPUEMHUKA TPHBOAUTCS B [78).

Ipumenanue pedaxmopa. CornacHo cxeMe W PUCYHKY MeyaTHOIt
nnatel B (78] Mukpocxema DD1 He mopkimioveHa K MUCTOYHUKY
KaKOro-IuGO TINTAHUSA, YTO HE YBETMYMBAET HATEXHOCTh Pabo-
Thl Y32 MHAMKAUKMM TOYHOH Hactpoviku. Ha puc. 6.15 u 6.16
3Ta OlIMOKa MCIIpaBaeHa.

6.13. YKB npuemHuk Ha KXA058

Ha 6ase muxpocGopxu KXA058 6sut caenan YKB pamorpuem-
HUK, CXeMa KOTOPOTO MPEACTaBlIeHa BALIEMY BHUMAHMIO Ha puc. 6.17.
IMpreMunK Gbin 3aayMad T paboTHl HA HAYUIHNKY OT mneitepa. On
MHHMMAITBHEIX Pa3MEPOB M YHOOeH ATA TIEPEHOCKW B HAIPYAHOM
KapMaHe KyPTKu, pybaurku. Tak Kak MUKpoCxema TIoTpeBseT cpas-
HUTENEHO GOMBLIOI TOK (8....14 MA), B KaYeCTBE WCTOMHMKA ITMTa-
HUS TIPUMEHEHB TPH UHIMHAPHYecKue Garapeitku R6 (AA, pasme-
pom 14x50 Mm). OcrambHast uacTb cxeMbl GbDTa BHIGpaHa C YUETOM
TIOHWDKCHHOTO HAMNpPAKCHUST TATAHUA U MalloTo HOTT)CGHCHMR TOKaA.

- B kadectBe Y3Y ucnonbsosanach Mukpocxema K538VH3A. Oua

obecrnieunBaer AOCTATOYHYIO MOUIHOCTb Ha Harpyske.

JiNs COTMACOBAHMA MMKPOCXEMEl € HU3KOOMHOM HATpy3KOit
HEOOXOMMO BKITIOYUTH TOCIENOBATENLHO ¢ Heli pesuctop RIl
conporusrietnem 100 Om. ins paGoTbl Ha FPPOMKOrOBOPHTENTE MOX-
HO TIpuMeHnTs MuKpocxemy KIS7YIL. O6e MukpocxeMsi coxpa-
HAIOT paﬁDTOCHOCO6HDCTB TIPA CHUXCHWU HANMPAKECHUA TTUTAHUS
10 3 B. st IepeCcTPOiiKU NPHEMHYKA TIO AUATIA30HY HCTIONb3YeTCst
sapukan KBI34AT (moxHo wucmonssoBats KB132AT), koTopsiit
BKJIIOYAETCS B KOHTYP TETEPONMHA YEPE3 PAINENHTENbHbE KOHIEH-
catop. B kauecTBe Takoro KomjeHcaropa UCTIONB3YeTCs: CBOGOMH It
KOH/IEHCATOP MUKPOCXEMBI MEXIY €€ TPeTheil U YeTREPTOl HOXKa-
MI. JUIA CTabUIU3AUMM OTIOPHOIO HATIPSXEHMUs! BAPUKANA CIYXUT
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cxeMa MIKPOMOLIHOTO CTaGHIN3aTOpa Ha TpeX TpaH3nucTopax. Tpan-
suctop VT3 fonxes GuiTh repMaHueBsiM. Bee 3T0 HEMHOTO YCIOX-
HACT CXEMY, HO JIETaeT ee SHAYUTENBHO SKOHOMUUHEEe M CTabunb-
nee. KoshdUMUMEHT crabuiusaunu coctarnser npumepro 10.
HampsoxeHne cTadMIM3alaM MOXHO MIMEHSATH OT 1,5 10 2 B 6Ge3
3AMETHOIO yXyAlleHMs Koa(duuuenta crabumusaumu, noxrbupas
peauctop R7*. Tlpu HOMMHANAX, YKa3aHHBIX Ha CXEME, OTIOpHOE
Hanpsxenne cocrasnser 2 B.

WAT_ D1 KXAOSS
15

02 KS38YH3A

<1
Gim | gy

6.14. YKB npueMHMK B nauke curapert

OIHO U3 HECOMHEHHbIX AOCTOUHCTB ITOTO NMPUEMHKKA — BO3-
MOXHOCTD TIPMEMA OKOJNO AECHTKA MOTYAAPHBIX PAfUOCTAHLMA B
avanasoHax FM wm YKB. Kpome Toro, mpuemunx obnagaer
HEMIOXMMM TIapaMETpaMMi: ero YyYBCTBUTENBHOCTL — HE XyxXe
7. MKB, BbIXOgHAfA MOIHHOCT:> — Gonee 40 MBT, OTHOLUEHME CHT-
Han/wiym — He Meree 40 A6, TOK MOTPe6NEHUA B pexuMe MOmya-
HUA (IPU OTCYTCTBUM NPUHMMAEMOTO CHUTHANA) — MAKCHMYM
10 MA, a MaKcMMaNBHBIM ITOTPeGNsieMbI TOK — He Gonee 35 MA.
Hcroynuk nuraHusa — Garapes HanpskenueM 3 B, paboTocnioco6-
HOCTb TIPUEMHHKA COXPAHAETCH TIPU CHUXEHUH HaNPSXEHUs 10 2
B. Ecniu B KauecTBE MCTOYRMKA TIMTAHUA MCTIONB30BATL ABA TIOCHE-
JIOBATEILHO COEIMHEHHBIX aneMeHTa A316 (R6, AA), onn mpopa-
6otaloT Henpepwisuo 40...50 .
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Puc. 6.17. Cxema YKB npuemmnka Ha KXA0S8

Karylika HHIYKTUBHOCTH B KOHTYPE TeTepoaMHa CONEPKHUT 14
BUTKOB mposoxa [1DB juamerpom 0,4 MM, HaMOTAHHBIX BATOK K
BMTKY Ha TIOTHCTUPONBHOM KapkKace AHaMeTpoM 6 MM ¢ geppuro-
BBIM TOACTpOEYHUKOM Mapku 600HH amamerpom 2,8 mm. Ome-
MEeHTOM HAacCTpoitku smmserca pesucrop R6 ruma CII3-36 u 1.m.
Taxoil peaucrop yaobes Tem, 4TO OH MMHUATIOPHBIA, MHOro060-
POTHBEL 1 UMEET MON3YHOK ¢ METKOH, KOTOPYIO MOXHO HCTIONIB3O0-
BarTh B KAuecTBe INKAIH Hacrpoiiku. Onucanne npnemnu?(a u
MeTOIMKa HACTpoikK npusoaurea B [79].

IHpumenanue pedaxmopa. EAMHCTBEHHEIH HEJOCTATOK TAKOTO PE3N-
cTOopa — 3TO TO, YTO OH HE TpeaHasHayeH YIS UCTIONB3OBAHHUA
B KAYECTBE DPETYIMPOBOYHOTO, 3TO TOACTPOSYHEINH PE3UCTOp C
orpaHnieHHOH USHOCOCTOMKOCThIO: Beero 1000 umknos (B OTN-
e OT pPEeryAMPOBOYHBIX DPE3UCTOPOB € TapaHTMPOBAHHBIMU
10000...25000 unxnamu).
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OcHoBy npneMuuka (puc. 6.18.4) cocrapisier MHOTOQYHKINO-
HanbHast Mukpocxema K174XA34 (DALl), xoropas mnpegcrapnser
cof0it TOTOBEIA cymepretepoaunublii YKB nmpueMHuk, mockonsky
COJEPKMT U TETEPOIMH, U CMECUTeNb, U Yeuauteds ITU, 1 gacror-
HBIt AETEKTOpP, M TPeABAPUTEAbHBIK ycuwtnrens 349. Kpome Toro,
UMEIOTCA aMIUTMTYAHLIA OTpPaHMYMTENL M CUCTEMA ABTOMOACTPON-
KM vactoThl (AIT9). OcraeTcs MUIb TTOMKIHOYMTL HABECHEIS MTe-
MEHTBI, I3 «packayarb», TIPH HEOOGXOZMMOCTH, BLIXOAHON CHIHan
N0 HYXHOW MOIIHOCTM — 3TO W OBUTO OCYHIECTBIEHO B HaHHOH
KOHCTPYKLMH, TIDMYEM ¢ MAKCHMATLHBIM KCIIONB30BAHMEM THIIO-
BOI'O BKJIIOYEHMSA MUKPOCXEMBI.

C antennsl WAL (€10 CIyXWT TINETEHasi pyvyka IIPUEMHUKA U3
MHOTOXWIBHOTO MOHT&XXHOTO IIPOBOA B H3OMSAUMH) MPUHUMAEMbIH
CHTHAT TOCTYTIaeT Ha LUMPOKOMOMOCHBIA BXORHOM KoJeGaTesbHBIHA
koutyp L2, C11, C13, paccunTtatiHblil Ha BHIOPaRHBIA IUATIA30H, a C
KOHTYpa —~ Ha BXOJ MMKPOCXeMBI, Ha BeBoxsl 12, 13.

K npyroMy Bxogy MHUKpPOCXeMbI {BBIBOLBI 4, 5) MOAKITIOUEH KOH-
Typ rerepoauHa L1, C2, VDI. M3MeHeHreM pe3OHAHCHON YacTOTHI
5TOT0 KOHTYPZ HACTPAaUBAIOT MPUEMHUMK Ha HYXHYIO PafHOCTAHIIHIO.
OpraHoM HacTpOiKK B TaHHOM ciyyae sBnsieTcA Bapukan VDI1. Ero
€MKOCTb M3MEHSTIOT DNIEKTPOHHBIM CrIOCOGOM, NONABas Ha BapuKall
TO WJIM MHOE TTOCTORHHOE HANPSDKEHHE, CHUMAeMOe ¢ ABIDKKa Tepe-
MEHHOIO pesucTopa R2, npu 310M yacTOTa HACTPOWKM TeTepolMHa
TIPEBLIILACT YACTOTY CHTHANA MPUHUMAEMO pagHOCTaHUMM Ha 75
[y — 3HaYeHHe NPOMEXYTOWHON YACTOTHL.

Bea ocranbHas o0paGoTKa CUrHamoB — CMENISHHE, yCwieHHe
curnana 14, perexruporariue, NpeaBapuTeIbHOE YCHIiEHUE CUTHAIA
34 — ocymecTanseTcs MUKPOCXEMOIA, B UTOTE Ha BEIBOAE 14 MOABIA-
ercs curHa1 34U ammuryAoit He Menee 100 MB, KoTophrit, B mprHUM-
e, MOXHO TIONaBaTh HA TOJOBHOM TenedoH COTIPOTURNCHUEM Ha
meree 100 OM. Ing nonyyeHud HauGONBIIEro BBHIXOAHOIO CUTHAA
3Y BHIBOX 16 MHKDOCXEMBI COEMHEH C OBLIMM TIPOBONOM Yepe3
kongencarop C9, a i KOppeKIdK NpeAbickakeHit curHata HM u
obecrieverys Oomnblieit yeToiyuBOCTH PabOTE! YCWINTES MEXIY Bbi-
BojaMu 15 u 14 BxmioueH korzexcarop C10, obpasyiolnuif oTpUIa-
TeABHYIO 00paTHYIO ¢BA3b. Ha BbIBOnE 9 MHUKpOCXeMbl GOPMHUPYETC
TIOCTOSIHHOE HATIPAKEHME, OOPATHO TIPOMOPIIMOHATBEHOE YPOBHIO He-
cyuieit yacToThl. Ero MOXHO UCTIONB30BaTH, HANPUMED, T UHOKKA-
UMM HAacTPOWKM TIpMEMHUKA Ha PamHoCTaHiMIO — ceeTomuon HL2,
ABNAIOLIMICS OTHOBPEMEHHO MHAMKATOPOM BKJTIOYEHUST TIPUEMHMKA,
TIpY TOYHOM HACTPOHKE HAa PamMOCTAHIUIO OYNET TACHYTD.

174

BeixogHoit curnan 34 nocrynaer ¢ MUKPOCXEMBI Ha TIePeMeH-
HEIA PE3NCTOP PETYIMPOBKM TPOMKOCTH, 4 € €r0 ABWKKA — Ha
yemiTestb 34, BBITIONHEHHEIH 110 ABYXTaKTHOM CXEME Ha TPAH3M-
cropax VT1.. VTS MOXHO IPHMEHUTL YCHIUTENb M HA CTIELUATH-
3MPOBaHHOM MHKpocxeme K174VH4A (puc. 6.18.6), necmotps 1a
TO, 4TO B CMIPABOYHMKAX HA HETO TIPUBEACHA HUKHAS TPaHUua
TIHTAROLETO Hanpsokennst 5,4 B. Tem He MeHee, 5KCHEpUMEHTR!
TIOKA3aJI1, YTO cOBPaHHBI 10 NPUBEJSHHOM CXEME YCUITUTEND TIpH
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Puc. 6.19. flevatnan nnata YKB npremunka 8 nasxe curaper
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HAlPSOKeHWHM TMTaHus 3 B pasBuBaeT Ha Harpyske BbIXOAHYIO
MotHocte 50...60 MBT M coxpaHseT paboTocnocobGHOCTS NIPH CHU-
KEHMM HAnpsokeHUs 10 2 B, lOCTOMHCTBO yCUITMTENS TaKXKE U B
ManoM TOKe TIOTpeGneHus: B pexuMe Mojndanus — 3 MA, npu
MakcuMalbHoM TpoMkoctH — 40...50 MA. Hepocrarkom ycuaurens
CIIeAYeT TIPU3HATD UCKAXKEHNST TUTA «CTYMeHbKA», KOTOPEIE CTaHO-
BATCA 3AMETHHE TIPY YMEHBIUEHUU TTUTAIOLIEr0 HATIPSKEHUS U aM-
TUIMTYABl BXOAHOTO CHIrHaMa.

Letaqy NpUeMHHKA CMOHTMUPOBAHBI Ha TEYATHOW TaTe
(puc. 6.19) U3 OAHOCTOPOHHETO (HONBIUPOBAHHOTO CTEKIOTEKCTO-
nuta. Buemuye raGaputhl Kopryca nipueMHuKa 86x56x34 Mm.

JIunamudeckan romoska BAl — 0,5STALI-4 (momoitmer
0,25FAUI-3 mamerpom 50 MM M BHICOTOH 18 MM) TpuKIeeHa K
TIepesiHe cTeHKe Kopryca KiteeM «Momen. [levarnast mnata sakpen-
JIeHa Ha CTOMKaX W TIPHXara TIPAMOYTOMbHBIMM BBICTYIaMM 3aiHel
KPBILIKK KOPITyCa.

Ha Mecte VT! MOXHO YCTAHOBUTH NIO00H TPaH3HCTOP cepuit
KT315, KT342, KT3102 ¢ xooddunuendtoM mepesayy Toka He
meree 50. C takuM Xe MM OONBINM KO3DOULUMEHTOM AOTKHEL
GbITH TPAHIMCTOPL! BRIXOAHOTO Kackaga: Ha Mecte VI2, VTS xena-
TeNsHO Mcmonb3oBath MII335, MII38, a nwa Mecre VI3, VT4 —
MI41, MI142A, MI426. Ouoast VD2..VD4 — repmaHuessie
cepuit J12, 9, J118 ¢ nwobuiM GykBewHBIM HHIAeKCOM. Bapukan
KB109B (VD1) moxuo sameHurs Ha KB109I'. Yurnre, yro BBIBOL
aHoa y BapHKana Mapkupyercs Oenoil TOYKOH WM TIONOCKOM.
Cgerogmonast HLI, HL2 moxHo B3gTh, Hanpumep, AJI307B,
AJI307BM wn moboit Apyroii, BaxHo, YTOGEL OH MOTPEGAAN BO3-
MOXHO MEHBLIMI TOK MPH HauGONBIUE)l APKOCTH CBEYCHHUS.

TerepoaunHan katylika L1 u Bxonnas L2 — GeckapkacHsle, X
HaMaThIBAIOT BHTOK K BUTKY Ha LWIHHAPMYECKOH OTPaBKE €
BHEUIHUM uameTpoM 5 MM, nposogoM [19B-1 auamerpom 0,9 M.
Karymka L1 conepxur 12 Butkos, a L2 — 7. MoxHo HCNOAb30-
BaTb W GoJjee TOHKUM TIPOBOH, HO MpPU ITOM CHM3HTCA HOGpOT-
HOCTE Katyluek. [Tocie HaMOTKH BUTKH KATYLUEK HYXHO PacTAHYTh
TaK, 4robn LI crana mmuoit 12...16 mm, a L2 — 7..10 mm. B
JATBHEHLIEM TMHY KaXIOH KaTYLIKW NMPUAETCHS CKOPPEKTUPOBATh
B 3aBUCUMOCTH OT TOTO, HA KaKO# Juana3’oH HYXHO HAaCTPOMUTDH
nipueMHHK. C yBETU4eHMEM THHB! KATYIIKA (PAaCTSKEHUH €€ BUT-
KOB) €€ WHAYKTUBHOCTH YMEHsLUaercsi, U Haobopor. Omnmucanue
NpUeMHHKA M METOAMKa HACTPOIKM TipuBoautcs B [80].
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6.15. YKB npuemHuk Ha K174XA42

Npunimnuanphas cxeMa YKB npuemnnka mnpusesena Ha
puc. 6.20. On paccuutan Ha pa6oty B Amamasoue 65.8..74 MTm u
MMEET S/ICKTPOHHYIO HACTPOUKY Ha papuocTanumu. Hacrpoiika ocy-
uecTBRseTC Bapukanom VDI, ynpasnsiolee HanpakeHe Ha Ko-
TOPBIIf FIOCTYIIAeT ¢ mepemeHHoro pesucropa R10. Mpu nepeMerie-
HUMM JBIDKKA 3TOIO PE3UCTOPA H3MEHACTCH NIOCTYNAIOLEe HA BAPUKATT
YUPARIAIOWIEE HAMPSIKEHUE, BCHEACTBUE YEr0 MEHSCTCH €0 eM-
KOCTb, CNENIOBATENBHO, YACTOTA IETEPOAMHA U YACTOTA HACTPOMKH
npuemuika. K Bbixony jgerektopa Mukpocxemst DAl (swion 2)
TOAKIMIOYEH TIPEABAPUTENbHBIN yenturenb 34 Ha Tpausuctope VTI.
fluraercss MpUEMHMK OT MCTO®HMKA MEPEMEHHOTO HATIPAKEHHS
11...15 B, xoropoe BBmpaAMIETCA TUORHBIM Moctom VD2, K ero
BBIXOAY TIOAKIMIOHEH CTaBMAKM3ATOP Ha MUKpocxeme DA2.

17
7 Elvooe G.15mx DAl K17aXAd2A DAZ KP142EHEA

ICKE

Punc. 6.20. Cxema YKB npuemmuka na K174XA42

TMpueMHNK CMOHTMPOBaH Ha MeUATHON IUTATE -U3 donerypo-
BaHHOTO CTeKJOTeKCTONMTa Tomtknoi 1,2 MM (puc. 6.21). Mpu
MOHTaXe UCTIO/Ib3OBAHEl TIOCTOSHHEBIE pe3ucTopsl MJIT-0,125, re-
pemennnie CI13-30a (R9) u CI13-36 (R10), okcuaHle KoHmeHca-
Topsl K50-35, ocraneubie — KT-2 (C8, Cll) u KM-5, KM-6,
Karywku L1 u L2 — 6eckapkactble. O6MOTKa TIEPBOM COAEPXMT
12, a Bropoit — 6 ButkoB mposoga IMDB-1 auamerpom 0,5 MM,
aunamerp 06MoTok 4 M. [llar HamoTku — | mM. Jns yMeHsitierus
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Mapa3sUTHBIX CBA3eil KaTywki L1 u L2 crienyer pacmionoxyTh nep-
MeHINKYNSIPHO ApYT ApYry. UTOOEI WHAYKTHRHOCTE BEIBOAOB KOH-
nexcaropos C6, C8, C11 u C13 Buina MeHbIIE, MX JTUHA ZOKHA
6BITH BO3MOXHO Kopoue. [Tpu oTCyTCTBUM BapHKaria BMEcTO HEro
MOXHO BKTIOYHTE KOHACHCATOP MTEPEMEHHOI EMKOCTH, @ PE3NCTOD
HacTpofiku R10 u pesucropsl RY, R4 MCKTIOUUTE.
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Puc. 6.21. Mevarnas nnata YKB npuemHuka Ha K174XA42

TpH TIPaBUITEHOM MOHTAXE M MCHOIB30BAHNM WCTIDABHEIX I~
Tanei TpHEMHUK HAYMHAET PaboTaTh Cpasy Nnocie Mofayn IHTaHns
1 TIOMTIOMEHUA aHTeHHBl. TpeGyoTes NG IPoBepKa ANanasoHa
TIePECTPOHKY YaCTOTH TeTEPONHA U HACTPOIIKa BXOAHOIO KOHTYPA
Ha CepeaMHy JMaNasoHa npHHuMaeMbix vacTor. [Toanoe omacanne
npuemMumnKa npusogurca B (811
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6.16. MopTtatuBHbii YKB npueMHUK

OcHoBa TipyeMHHKa (puC. 6.22) — MHOTODYHKIMOHATBHAS MHK-
pocxema K174XA34 (DAL), npeacrannsmolas co6oit cyriepreTepoimH-
Helit YKB npuemunk. Ha oiBojie 14 MUKPOCXEMBI BBLAEASETCS CHTHAT
IBYKOBOM 44acTOThl aMIDIMTYAOH He MeHee 100 MB, xoropsiii MoxHO
TIOA4Th Ha TONOBHO! TeNed)oH COMPOTURIeHYEM He Medee 100 Om.

B MoHoDOHHYECKOM BaphatTe IPUEMHIKA HCToNMbayerest YM3Y
Ha muxpocxeme TDA7050 (puc. 6.23), BKIIOYEHHON TIO MOCTOBOMH
cxeme. BrixoHas MomHocts Y34 Tipn atom 100 MBt 1 Gonee (nipu
HanpspKeHMU Tutadua 6 B — 150 mBr). Kosddunuent rapmonnk
He npesiwaer 0,2%, monoca yacror 20...20000 Tu, morpe6asiemblit
TOK B PEXUME MOTIAHUS 6 MA,- COTIPOTURIIEHUE HATPY3KH 8...16 Om.

B cTepeotoHNYECKOM BapHAHTE TIPUEMHUKA MCIIONL3YETCH MIK-
pocxema TDAT040T (puc. 6.24) — HU3KOBOJIETHBIN CTEPEOXEKOAED.

Bmecro UMC TDA7050 mMoxXHO MCrnonszopath moboil Y34 ¢
YYBCTBUTENBHOCTLIO He xyxke 100 MB. Ha BriBozme 9 MHKpocXeMbr
K174XA34 dopMApyeTcss NOCTOSHHOE HATIpKeHMe oBpaTHO TIpo-
TTOPLIMOHAITBHOE YPOBHIO HecywleH 4acToThl. Ero MoxHo #cnonbso-
BaTh, HANIPUMED, VT MHAUKAUKM HACTPOUKHM MPHEMHUMKA Ha paamo-
cranumo. Ceeromuon, HL2 npu TouHOM HacTpoiike He CBeTUTCA.

Terepouuaag Katyiuka LI u Bxopnas 1.2 — GeckapkacHbie, UX
HAMATBIBAIOT BUTOK K BUTKY Ha LMNMHIPHYECKOH ONpaBkKe BHe-
IHAM AMaMeTpoM 5 MM mposogom [1D9B-1 xnamerpom 0,9 mm; Li
copepxur 12 ButkoB, L2 — 7 Burtkos. [Tocie HAMOTKM KaTyluku
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HYXKHO PAacTSHYTh Tak, 4robbt L1 crama mwmHoO# 12...16 MM, a L2 —
7..10 Mm. JTMHY KaxIoil KaTylky KOPPEKTMPYIOT B 3aBUCHMOCTH
OT TOTO, Ha KAKO#l JMATIa30H HYKHO HACTPOMTH TpueMHuK. Eciu
W3MEHeHMEM JUTHHDBI TI0106PaTh HYXKHYIO MHAYKTHBHOCTB HE YaeT-
I, Hajlo OTMOTATh OIVH-IBA BUTKA WM CTOMBKO Xe 1OOABUTE.

. Hacrpoiika cBOIATCA K TIOA-
60py WHIYKTHBHOCTEH KaTyruex
BXOTHOTO 1 TETEPOAMHHOTO KOH-
TypoB. CHayana TIOIKTIOUaIoT aH-
TeHHy 4epe3 KOHJIEHCATop eMKO-
croio 20...60 m® x Bemomy 12
MHKDOCXeMBI ¥ U3MEHEHUEM MH-
nyktusocTd L1, a Takxke mepe-
Mel JBIDKKA TIep HO-
ro pesucropa R2 u3 opuoro
KpaHHETo TIONOXEHWS B JIpYyToe
HacTPauRaloT MPUEMHUK Ha BEIO-
panHbiii manasoH (65,8...74 MTn wm 88...108 MTI'u), KoHTponupys
ero paboTy MO TIPHHMMAEMBIM DPAIMOCTAHLMSM WAM ITOfaBad Ha
AHTEHHBIA BXOJ, CUTHAT COOTBETCTBYIOILEH 4YacTOTBI OT TeHEPaTOpa.
Tlocie 3TOTO BOCCTAHABIMBAOT TIOMKIOYEHYE AHTEHHE! ¥ HACTPauBa-
JOT BXOZHOM KOHTYp N0 HauGOnbLIeH TPOMKOCTH 3BY4aHUS TEpe/iatn.

Bxon

Puc. 6.23. Cxema
MoHOBOHIYECKOrO YMBY

Pesuctop RS* (puc. 6.22) orpasHuUTENbHbIIA, €ro COMPOTHBIIE-
HUE BIHAET, ¢ OJHON CTOPOHBI, HA TPOMKOCTB 3BYKa, 4 C JpYyTOoi —
Ha TIOSBIEHME WIM VMCHeSHOBEHUME HCKAKEHMi, OCOGEHHO TIpH
IpYeMe CHTHAZIOB GI3KOPACITONOXKEHHBIX ¥ MOIUHBIX PagMOCTaH-
uwuit. T1o3TOMy peINaTh BOTIPOC O NMOAGOPE 3TOTO PE3UCTOPA HYXHO
JUTT KOHKDETHOTO MECTa 3KCIUTYATALIAM TIDUEMHMKA W YCTORMH
mipuema. TNoapoGHoe OMUcaHHe TIPUEMHMKA JIPUBEASHO B [82].
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Puc. 6.24. Cxema
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6.17. YBY ana npuemuukos
Ha MukpocGopke KXAQ58

YKB YM npuemuuku Ha mukpocxemMe KXA058 ripexpacHo
TIOBTOPSIIOTCS ¥ TIPAKTMYECKHM HE TPEGYIOT 3acTpoiiki. OTHaKo TIpU
PACTIONIOKEHNN BElIATENLHBIX CTAHLMIT HA 3HAYMTENLHOM ydare-
HUY OT TIPUEMHHUKE, CTaOMNBHBI KAYECTREHHBIA TIPUEM BO3MOXEH
TONBKO Ha HAPYXHYIO aHTEHHY. [ yBEMMUEHUs yyBCTBUTENEHOC-
TH TIpHeMHuKa O paspaboran mpoctediwmit VBY (puc. 6.25),
COMEPXKAIUA MUHUMYM 3NEMEHTOB.

|8
1)
0,01 Mk

c2*
ol T cr
S NE]

Puc. 6.25. Cxema noaxnio+eHss RononnnTensoro YBY

Karymkn L1 u L2 — BeckapkacHnie, TpoBon JNAMETPOM
0,7 MM. OHH CONepXaT 5..6 BUTKOB C BHYTDEHHMM IAAMETPOM
4..4,5 MM, ¢ OTBOZOM OT BTOpOTO BuTKA, [IpH MOHTaXe KaTyiKu
CIeayeT PacTioNoXnTh B3AMMHO TTEPIIEHANKYASPHO, TIONANbILE IPYT
ot npyra. XenarensHo L2, C3, C4 nomecTuts B 3kpan, HoMuHans
netareil HekpuTuHbl TIpu 3aMeHe pesnctopa Mexay BbhiBogamu 7
1 9 UMC Ha xontyp L3, C7, kax rokasaHo Ha puc. 6.25, yyrersu-
TeNBHOCTh TPHEMHUKA 3aMETHO TOBBIIaeTes. EMkocts C7 Heo6-
xommmMo Togobpath 1o nyuiiemy TpueMy (B nipeaenax 10...30 m).
Karyuika L3 umeer 4..5 BUTKOB TOTo Xe TPOBOAA.

BeceMa rmonesuo mpumenerue AITY, pekoMeHnoBaHHOe 3apo-

JOM-W3TOTOBUTENEM MquOCBOpOK. l'lonpoGHee £XeMa TIpUeMHUKa
onuckBaercs B [83).
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6.18. YKB ctepeoTioHep

Crepeorionep (puc. 6.26) BemonHeH Ha MMC KXA058, u ue
nMeeT KakUx nubo ocobenHocTeidl, paboTaeT B NWATA30HE
67...108 MIu, Tok moTpeGneHns He Gonee 25 MA.

Tionep cobpaH Ha TilaTe pasMepoM 7,5x5 cM. Bee mocTosHHbIE
pesncTopn — MowHocTbIo 0,125 BT, nonctpoeunsit peanctop RS
— tumna CI15-2BA, mepemenunii pesucrop R4 — CII-1 ¢ muHei-
Hoilt xapakTepuctukolt A. Konnencatopst — tuna KT-2. Bapukan
VD1 moxHo 3amennTs Ha KB901B. Bmecto Tpansucropa K13102b
MOXHO MCTIONB30BATH JING0N KPEMHUEBHA, HO ¢ GOMBIIAM KO-
¢unmentoM meperaud. Karywka L] HamoTaHa Ha onpaBke ana-
MeTpoM 6 MM U colepXuT 6 BUTKOB rpoBona [19B-2 mnametpom
0,15 MM. KaTymika .2 HaMOT4HA Ha YETbIPEXCEKLMOHHOM Kapkace
IMamMeTpoM 6 MM ¢ ToRCTpoeuHuxoM Mapku 600HH M comepxur
360 BuTKOB MpoBoga 119B-2 muametpom 0,12 MM. Hanaxusanue
TIOHEPA 3aKJTIoYAeTCAd B HACTPOiiKe KATylky L] Ha BEpXHIOW Tpa-
Hnny auamasoda (108 MITu).
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Puc. 6.26. Cxema YK8 crepeotionepa

PeauctopoM R1 perynupyior HeoGXomuMylo HyBCTBUTENBHOCTD
mpueMHuka. Pesuctopom R3 poGusarorcs Toro, yTobhl He GbUIO
Teperpy3ku crepeomexogepa. PesuctopoM RS perynupyior mepe-
XOHOE 3aTyXaHWe MEXOy Kaualamu. 33 OCHOBY CTEpECHEKofiepa
B3ATa cxeMa A. 3ancaposa («Paguo», Ne 10, 1987 r.) TloapoGuoe
OTMCAHME KOHCTPYKLMY TpuBOIMTCS B [84].
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naea 7

YKB 4YM koHBepTepbi
ANs NPUEeMHUKOB

Kax mpaBuno, y GONBIUMHCTBA DaIMOCHyLIATENEH YKE MMeEeTC
TIPUCMHUK HA palvOBCIUATCILHBIE JWATIA30HBI, M €My HeT Heoﬁxozm-
MOCTH coGHMpaTh M HACTPauBaTh HOBOE TIPMEMHOE YCTPOHCTBO MAS
NpreMa PaIMOCTAHIMH JPYTUX JMAIa30HOB. JLOCTATOYHO WUMETEH IpU-
CTABKY-KOHBEpTEp, paGoTalolyio ¢ oGHYHBIM TIpyeMHMKOM. Koupep-
TEPBI HECKOJIBKO CHIDKAIOT YYBCTBUTENIBHOCTD MPUEMHMKA, HO B paae
CITY4aeB 3TO He MeLUAeT TIOMyYaTh KAYECTBEHHLI TIPUEM: HeOOXOmMMO-
To curHanza. Hipke TIPUBORSTCS CXeMb! ¥ OITMCAHMS KOHBEPTEPOB HA
TPAH3UCTOPaX 11 MAKPOCXEMAX. YCTPOHCTBA pacCyMTaHBl IS paboTsl B
ONpefieieHHBIX HaTIa3oHaX 4actoT. OMHAKO BCe OMMCAHHBIE YCTPOit-
CTBa MOXHO WCITONIb30BATh M Ha JPYTHX 4acTOTax. Z[J'lﬂ 3TOTO, Kak
TIPABWIO, HYXHO TOJIBKO M3MEHMTEL YaCTOTY TeTepoMHa KOHBEpTepa.
KOHCTPYKTHBHO OHM MOTYT GbiTh BHIIOMHEHBI B OTAENBHOM KOPITyce #
C ABTOHOMHBIM MCTOYHUKOM NHTaHWA. Ho MoxHo u BCTPAUBATL MX
HETTOCPEACTBEHHO B KOPITYC UCTIONB3YEMOrO MPUEMHMKA.

7.1. YKB xOHBepTep Ha TpaH3aucTopax

Konpeprep (puc. 7.1) nosBonser MpMHAMAT: CUTHATH C YaCTOT-
HO# Momynsinmedl auartasoHa 65..73 MIu npu momout YKB UM
TIpUeMHUKA auamasoHa 88...106 MI'u (FM). Bxomuodi curHas ¢ yac-
TOTOH 65...73 M BeimensieTcs BXomHbiM KoHTypom L1, C1, HacTpo-
€HHBIM Ha CEPEIUHY ITOTO IMATIA30HA, U TIOCTYIIAET Janee Ha 3aTBop
mioneBoro Tpansucropa VT1 tuma KIT303T. Ha atoM Ttpansuctope
BBITIONHEH TipeoGpaszoratens dactotsl. Ha uctox Tpamsuctopa VTI
yepe3 xoHaeHcatop C4 TI0faeTcst CUTHAM TeTEepOAMHA, BHITIONIHEHHOTO
Ha monesoM Tpansucrope VT2 mima K303l KoHtyp reteponuna
L2, C6 HacTpoeH Ha yactory 30 M. B pesynbTate BXomHO# cHrHan
npeoBpasyercs B curHan vacroroit 88...108 MI'n. Dror curnan cHu-
MAETCST €O CToKa TpaH3ucropa VI u yepes konmencarop C3 mocty-
TI46T Ha HTEHHBIY BXOX NPOMBILUTEHHOTO MPUEMHUKA.
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TpaH3ucTopht MOTYT GBITh C APYTMMH OYKBEHHBIMH HHIACKCAMM.
Karymxu L1, L2 HamoTaHbl Ha KapkacaX IMAMeTpoM 4 MM U
WHOH 10 MM C© NATYHHBIMY TTOACTPOCYHBIMY CEPIEYHUKAMY [UTH-
Hoit 5 mM. Karymika L1 comepXuT 5 BUTKOB € OTBOIOM OT 1 BUTKa,
katymka L2 — 10 BMTKOB ¢ OTBONOM 2 BUTKA. Obe KaTyLKu
HaMoTaHbt posogoM T19B-2 nuametpom 0,4 mm. HacTpoiika KoH-
BEPTEPA 3AKITIONAETCH B HACTPOKE KOHTYPA TETEPONMHA Hi 4acTOTY
29...31 MI. BxonHoil KOHTYp HAaCTPaMBagTCd HA CEpEIMHY TIPUHY-
MaeMoro JuarnasoHa. Kou-
BEPTEP MOXHO HUCIIONB30-
Bath ¥ HaoBOPOT, JUTA TIPH-
eMa CUTHIOB B THaNa30He
88...108 MTI'u va YKB UM
panvoBeLIATENBHBIA TIpU-
eMHMK OMamazoHa 65..73
MTu. Jnsi 3T0TO HYXHO
2, YMEHBIUUTE EMKOCTb KOH-
nencatopa C1 po 15 n®.
Puc. 7.1. Cxema YKB KoHseprepa Ha Monpo6Ho cxXema KOHBEP-

TPAH3UGTOPax Tepa omucbiBaeics B {85).

+3..128

K nipnemuxy

VTt, VT2 KN30sr

7.2. YKB KoHBEpTEep Ha OAHOM MOAEBOM
TpaH3ucrtope

KougepTep (puc. 7.2) npeacrabusier coboit MOmepHU3UPOBAH-
Hbill BADUAHT TIPEIbLAYLEH cXeMBl. B naHHOM cxeme npeobpasosa-
TeJIb YACTOTHI HA TIOJIEBOM TPAH3UCTOpE 3aMEHEH JUOAHBIM CMECH-
TeneM. ITo CIENAHO ¢ HEeNbIO COTMACOBAHMA HM3KOIo BXOTHOI'O
COTNIPOTUBIEHNS TIPUEMHUKA C BBIXOJAHBIM COTIPOTUBNEHUEM Npe-
obpasoBatens ua TpaHsucTope. JMopHbIk CMECHTENL B 3TOM CIly-
yae uMeet Gonee BhicOkMit Ko3{duumeHT NMepedadu W, CrlegoBa-
TENLHO, YREINUMBAECTCA YYBCTBUTENIBHOCTL KOHBepTEpa B UENOM.
TeTepomuH KOHBEPTEPa BHINONHEH Ha TpaH3uctope VT1, ero wac-
Tota 3ajaercs TapameTpamu Katyuiku L1 i xoupencaropa Cl.

CurHai reTepomMHa 4actotoit oxomo 30 ML nocrymaer Ha
aHoJ repMaHuenoTo auoma VD1, Ha katon 3Toro aMopa moctTynaet
TIPUHATBIA BHTEHHOW CUTHAT. OnHOBPEMEHHO HA KaTofe AUoja
TIPUCYTCTBYIOT ¥ CUTHATH TIPOIAYKTOB TIpeobpa3oBaHMs YacTOT, KO-
TOpbIE BBUAENSIOTCS BXONHBIMY LIEMSAMY MCTIONb3YEMOTO TIPUEMHY-
ka. Kouneprep MoxeT paboTath Ge3 JOTIONHUTENbHOM HaCcTPOMKH €
npueMHuKoM jmanasona YKBL mwm VKB2. B xadectse auona
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VD1 MOXHO UCNONB3OBATE NPAKTUHECKM oGO MATOMOIIHBIL
TepMaHNEBBEIH m1xon, Hampumep, O18, TH507, u T.a.

B xauectBe karymku L2
WCTIONBb30BaH apoccess JM-0,1
¢ WHAYKTUBHOCTBIO 10 MKTH.'
Karywrka L1 HamotaHa Ha Kap-
Kace JANAMETPOM 5 MM U JUTH-
no#t 10 MM, u comepxur 10
BUTKOB TIporona [19B-2 nmua-
MmeTpoM 0,4 MM ¢ oTBOOM OT 2
e o "7 2, o e e

paH3ucTope
aHol 5 Mm. Hactpotika npo-
U3BOAMTCS AHANOTUYHO PACCMOTPEHHOR Bile cxeMe. OriucaHue
TpuBORUTCH B [85].

+3.9B

3

* Kaureuwe
npweMHiKE

00 ™

L2
10mern

7.3. VKB 4YM kouseptep
Ha mMukpocxeme K174MC1

OTCYTCTBUE BNEMEHTOB HACTPOMKM CYIIECTBEHHO YIIPOULAET
KOHCTPYKLMIO TIpeobpa3oBaTeNs, Tak KaK HACTPOHKA JIPOU3BOMAT-
€A CaMuM IIPUEMHUKOM. B nipepnaraeMoM koHBeprepe (puc. 7.3)
ucnione3yeTcst Mukpocxema K174I1CI, xoropas uMeeT Xopoulyio
PasBA3KY MEXIY CUTrHalIoM TETCPOAMHA U BXOAHBIM CUTHANOM.
CnenonaTeano, JaXe MOUIHBIC BXOAHBIE CUTHANB! HE3HAYUTEIIBHO
PacCTPanBalOT TeTePOTUH, MHKPOCXEM& HEKPUTUYHA K TTUTAIOMHIE-
MY HANPSKEHHIO, TAK Kak COMCPKMT BCTpOCHHLIﬁ CT&6]/UIVI3EITOP
HarIpsixeHns. HacToTy reTepoiMHa ONPeeNsioT MAPAMETPEE KOHTY-
pa L1, C4. Bxomnoit curHan nocTynaet yepes koHaencatop Cl Ha
BXOJl TIpeobpasoBatens 4actoTs. Ha Harpyske mpeoBpasopatens —
peanctope R3 — BBIEENAIOTCH CyMMapHas W Pa3HOCTHAA COCTABJIsi-
jomue curdana. YacroTa retepomuHa 3apaercss paBHon 40 MIw.
Tipy HCHONE3OBAHHE TIPMEMHUKA ¢ AMaTasoHoM 88..108 MIy
UCTIONB3YETCH PASHOCTHAA 4ACTOTa, @ CYMMapHast — oTQUIBTPOBb-
B3CTCH BXOMHLIMU UETIAMU TpUeMHHKaE. B JaHHOM ClyJyae ¢ TIOMO-
b)Y KOHBEPTEDA MEPEKPLIBACTCH NHAMA30H BXOAHBIX CUTHAIOB OT
128 mo 148 MTu. Tlpu HeoGXODMMOCTH MOXHO MepeKphIBaTh 1
APYyre IUANa3oHBl, MYTeM U3MEHEHUS YaCTOThbi TeTePOAUHA. Muk-
pocxema DA1 BriosHe paGorocrioco6Ha o 4acrotst 200 MIw.
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Karymka L1 namoraHa
Ha NOACTPOEYHOM CEPICHHN-
Ke OoT MarHUTOTpOBOAA
CB-12a u cogepXut 5 BuT-
KoB mpooaa I[19B nuamet-
poM 0,3 MM, HaMOTaHHBIX
BUTOK K BMTKY.. MHKpOCXe-
My DAl MoXHO 3aMEHUTH
na K174I1C4 vy ee aHanor
S042P. Hactpoiixa KOHBEpP-
Puc., 7.3. Cxema YKB YM rxonseprepa Tepa CBOOUTCA K YCTRHOBKE
+a mukpocxeme K174M1C1 YACTOTH TETEPOAWHA M3Me-
HeHueM MHIYKTUBHOCTH KaTywky L1, [lonuoe onmcaHne KOHBEp-
Tepa TIpUBOIMTCH B [86].

7.4. Konpeptep Ha K174NC1
Ha Bce gmana3oHsl YKB

DroT KOHBEPTEP (pUC. 7.4) MOXET GbITh ucnlczg:;ggaﬁl g,émM 1¥m)-

2 i)
2 ¥, KK B BEPXHEM JMarasoHe Y. s
EM3 PAIHOCTAIN, P TaK ¥ B HHXKHEM €ro Yy4acTkKe

(65...73 MI'w). B crobxax npuse-
HeHa HyMepanns BBIBOIOB JIpU UC-

% |» swox TONBIOBANMN  MUKPOCXEME

ik - Qp— K®L74TIC]. Karymxa L1 conep-
[ 750 xut 8 BuTKOB TIpoBoxa M3J1 aua-
e merpom 0,35 MM, HAMOTAHHBIX Ha
Ter kapKace aMaMeTpoM 8 mm ¢ dep-

200 PUTOBBIM TIOACTPOCYHBIM Cepaed-
uukom Mapku 400HH u nuamer-
: e pom 2,8 mm, bnaromaps mpocTore
& KOHCTPYKLMM ¥ MalbiM pasmepam
W DA !, KOHBEpTep JIETKO BCTPAanBAeTCH
BHYTph MOOOr0 MpHEMHUKA M TIH-

Puc. 7.4. Cxema xongepiepa Ha  paereg oT Hero Xe. [TomHoe onuca-
KI74(IC1 #a 8Ce Auanasons YKB Hite KOHBEPTEpa HPHEOIATCS B [8 6].

a1
C4,C5
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