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OT ABTOPA

PamromoOUTeIbCTBO B HALM JHU SRIISIETCS BeCbMa MAacCOBbIM
BUIOM TEXHUYECKOTO TBOpYecTBa. MWILIMOHBI paxudoooduTeneit mo-
CBAILIAIOT CBOM JOCYr KOHCTPYUPOBAHUK) PAa3IMYHON pamuO3JIEKTPOH-
HOIi armapatypbl. B cBOeil NpakTHuecKOoil JeSTebHOCTH Pamyomodu-
TeNAM TIPUXOAUTCH uacTo oOpawarecss K ClelMaNbHOU
PATUOIIOOUTEILCKOM JTUTEPATYpE, UX UHTEPECYIOT CXeMbl M OCHOBHDIE
napaMeTphbl KOHCTPYKUMIM, MyOMUKYIOlHecs B KHATAX U XypHalaxX.

KOHeYHO Xe, y KaxXJIOTO paguonio0uTeNsi ecTh Ta 3aBeTHas
Terpajka (mamnka, OJJIOKHOT), B KOTOPYIO OH 3apMCOBBLIBAET NOHpA-
BUBILMECS CXEMBI, 3aIIMCHIBAET UHTEPECHbIE UIEU, CKITAllBIBAET Pa3-
JAUYHBIE BBIPE3KM U3 KYPHAJIOB, CIPAaBOYHBIE JIMCTKU U JPYTYIO
HeoOXomuMy®w eMy WHdopmauuo. B Havane 80-x Obuta Hayata
Teppasi U3 MHOXECTBAa MOUX pa60qnx TeTpajei. '

[Tpenmaraemasi BallleMy BHUMAaHWIO KHUTA Kak pas U e€CTh TO-
IBITKA COOpaTh BOEIWHO HauboOJee MHTEpeCHBIE M OPUTMHANLHbIE
(Ha B3IVIAL aBTOpA) CXeMbl NPUEMHUKOB, KOTOPbie TONAMM KOIMU-
JUCh B pabOYUX TeTpamsax U IankKax, JaTh BO3MOXHOCTb KaXIOMY
PaIMOMIOONTENNIO BLIOPATh TO, YTO €My HEOOXOIUMO W3 BEJTUKOTO
MHOXECTBa CXeM Y KOHCTPYKIIMil, TIPOBEPEHHBIX U HWCIbITAHHLIX
Ha npakTuke. B KHUTe NpencrapieHbl CXeMHbIE pellieHUs, KOTOpbIe
N0 BO3MOXHOCTM HE TIOBTOPSIIOT JPYr ApYra, Tpuyem Kaxias w3
CXEM COJIEPXUT OMNpefeeHHble 3JeMeHThl OpUTHHAIBHOCTH. Cxe-
Mbl TIOCTPOEHbI Ha JTOCTYMHBIX U HETOPOTUX HETAIAX, KO MHOTUM
M3 HUX YKa3aHa 3aMeHa TpaH3UCTOpOB M AMOAOB. Bce cxewmbl,
OTIMCAHHBbIE B KHUIe, B pa3HOe BpeMsl ObUIU NPOBEPEHbI HA IpaK-
TUKe, DOJILIIMHCTBO cXeM ObLIO OMyOIMKOBAHO B PA3JIMYHBIX KHH-
rax U XypHajax Ui paJuonodurTenei, AEMOHCTPUPOBAIOCH Ha
BbICTABKaX, ObIJIO OTMEUYEHO HMPU3aMU U TUTUIOMAMHU.

[Tpempnaraemas KHUra paccudTaHa Ha paiadomodurtened cpemHen
KBaTU(UKAIUY, TPUBOIUMBIX B KpaTKOM OIMUCAHUY JAHHbBIX BIIOJHE
JOCTATOMHO I CAMOCTOSITENILHOTO M3rOTOBJIEHMST TTOHPaBUBLIENCS
KOHCTpyKUMU. KpoMe Toro, B KOHIIE KHUTM TIPUBOOMUTCS CIIHCOK
JIUTEPATypbl ‘U CCHUIKM Ha TIEPBOMCTOYHMKM, THE BCEe ITHU CXEMbI
onucaHbl bonee moxpodHo, [1o BOZMOXHOCTH NPUBOIATCS PUCYHKU
MOHTaXa M TeYyaTHBIX TUIaT AN OONMBUIMHCTBA OTMCHIBAEMbIX CXEM.

ABTOp MCKpeHHE HaleeTcs, YTO U 9Ta, U Apyrve KHUTH «500
CXeM...» cepud «PamnomoGurenbs OKaXyT NMPAaKTHYECKYIO TTOMOLIb
MHOTMM DaIMONIOOUTENIM B UX MHTEPECHOM TBOPYECTBE.



Fnal_aa 1

leTeKkTopHbie
NpUeMHUKU

Ecnu cnpocuts moboro pagHoioOUTENsT CO CTAXEM, € YEro
HaYUHAJICA €ro IMYTh B PaguONKOUTENLCTBO, TO, CKOpee BCEro, Bbi
YCABIUIUTE OTBET: € HETEKTOPHOTO MpueMHUKa. M3 HecKoIbKHUX
AeTajled Takod TIpUEMHUK MOXHO C€OOparh BCero 3a HeCKOJIbKO
MHHYT, TIpUYEM HauMHaeT padboTaTh OH Cpa3y, M He TpeOyeT HUKa-
KUX UCTOYHMKOB TuTaHUst. HaBcerma sanoMuHaercs pagocTh U
TBOPYECKOE YIOBIETBOPEHUE, KOTAA BAPYT B HAYIITHUKAX, TOAKIIIO-
YEHHBIX K HECKOJIbKUM JIETAISIM, BHE3aITHO BO3HUKAET My3biKa MU
TONIOC JUKTOPA.

ABTOp 3TOW KHUTH UCIBITAT 3TU YYBCTBA, elie Oyayyd yyeHU-
KOM TISITOTO KJlacca CpefHel IIKOJbI, U ¢ TeX Iop Hascerma 3ado-
NeN paxuoMOOUTETHLCTBOM, U BOT YXe Ha MPOTKEHUU MHOTUX JIET
OTHAeT 3TOMY 3aHATUK BCe CBOOOTHOE BpeMs.

1.1. NMpocTenumn pBEeTeKTOpPHLIN NPUEMHUK

[Tpocreittiuil AETEKTOPHLIA PUEMHUK MOXHO coOpath 1o cXe-
Me Ha puc. 1.1. JLnst 3moro noTpedyIOTCs CACAYIOIUE NETATY: KaTyﬁI-
Ka UHIykTuBHOCTU L1, KoHaeHcaTtop nepemenHoil eMkoctd (KIIE)
C2, xonpeHcaropbl C3 Ha 2200 n® u C1 Ha 47 nd, nonympoBogHU-
KoBplid auon VD1 u nayuiHuku BF1. JlomkeH cpasy npemynpenuth
HaYMHAIOL(MX paguoMOOUTENel, UYTO HAyIIHUKK OT TetehoHa-aBTO-
Mara 3a YTJIOM JJIsl 9TOTO NIPUEMHUKA HE TIOMOMAYT, KaK U OT JPYTUX
OBITOBBIX TeNe(OHHBIX aNmaparoB, Y HUX CIULIKOM MaJOe COTIpO-
TUBJIEHUEe KaTyueK. Haynnuk pomkeH ourrs Tma TOH-1, TOH-2 ¢
COTIPOTUBJIEHHEM KaTyIIKU He MeHee 1600 OM (BBLICOKOOMHDIIA).
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Karyuiky L1 HaMaThIBalOT Ha KycKe oboro ¢eppUTOBOTO CTEP-
XU puameTpoM 8 MM U utnHo# 25...30 mM. Ilonofinet ¥ TUIOCKUIA
CTepXeHb OT J000ro craporo npueMHUKa. Karylka comepXur
70...80 ButkoB nposoga I18JI-1 auamerpom 0,1...0,15 mm:

C TakoW KaTylIKO# NpHEMHUK

 wai OyneT NPUHWMATbL CTaHIIUM, pado-
A taonie 8 CB nuanasone. J1nd mpu-
T d] eMa CTaHlUii, paboTaloHiuX B I1a-

nazoHe B, yucio BUTKOB KaTyuiKu
Hago yBenuyuuth go 200...250. Eciu
y Bac HeT KOHAEeHCaTopa TepeMeH-
Puc. 1.1. Cxema 4eTeKTopHOro HOI €MKOCTH OT PaIMOTIPUEMHKKA,

NpHeMHIKE MOXHO TIPUMEHMUTL TIOACTPOEYHbIN
xonpeHcarop tuma KIIK-2. Em-

kocth KoHneHcatopa C1 Moxet ObITh B Tipeenax 33...100 n®, a C2
— B npenenax 1500...6800 nd. Juon MoxHO B3STh M000H, U3 cepuH
112 unu J19, xenatenbHO B CTEKISIHHOM Kopiryce. B kauecTse aHTEH-
HbI UCTIONb3YeTCs 000 MOHTAXHBI NPOBOA B U3ONALMHU JUTMHON
10...15 M, a 3azeMiieHUeM CJIYXXUT TpyOa BOHOIIPOBOHA WU LIEHT-
PAJILHOTO OTOIUIEHHS, KOTOPYIO HeOOXOAMMO XOPOILEHBLKO 3auuc-
TUTh OT KPacKu B MecTe TONCOENUHEHUSI CXEMBI.

L1 c3
C2 BF1
5...350 220;17

Ecnu BBl XMBeTE HEFANEKO OT MOII-
WA1 HOI pamMOCTaHIVU, JETEKTOPHBIN pU-
_IQ 1 q] eMHUK MOXHO coOparb U Mo Hauboiee
VD1 BF1

npocroii cxeme (puc. 1.2), HO paboTaTh
OH OyJeT yxXe He TaK XOpouwo, Kak
= | npeabiaylnii. Bee BbllleTpUBEAEHHbIE
Puc. 1.2. Cxema npoctoro gerex- PEKOMEHAQAIIMHU TIO nondoopy neranei
TOPHOO NPHEMHHKE CTIpaBeJIUBLI U IS 3TOM cxeMbl. bo-
nee moapoOHOe ONUCAHUE DTUX TIPUEM-

HUKOB BBl Haitnere B [1].

1.2. MpuemMHUK-paanoToHKa

YcrpoiictBo Tipejcrapnsier coboil NETEKTOPHBI NPUEMHUK
(puc. 1.3) ¢ TpexxacKagHbIM TPaH3UCTOpHLIM ycunuteneM 34 wu
NpeqHa3HauyeH ISl TpAeMa MeCTHOUM paavoBEILATebHON CTAHLWM.
[Ipu cOopke mpuHeMHMKA CieAyeT YyyecThb, YTO TPaH3UCTOPhI
VT1..VT3 nomxHs! UMeTb KO3POUIMEHT YCUIEHUS He MeHee
20...30. B kauectse Karymku L1 ucrnonb3oBaH pérynsTop pasmepa

7



CTpOK OT cTaporo Tenesusopa «Pexopm». IlpaBunpHOo coGpaHHbI
M3 VCTIPABHBIX AeTallei TPUEMHUK B HAJIAXKUBAHUU HE HYXIAETCS.
[TonpobHoe omucaHue MpUeMHMKA MPUBOAUTCS B [2].

. 10...30MA

SA1
GB1
4,58 | -

I

d; WA1 >

vD1 296
c1

c2
L1 510' s10]

1 BAT
C] R1 47k 1rA-18

VT3 213

Puc. 1.3. Cxema npuemHuka-pagmnoroqkm

1.3. [IpMeMHUK ¢ NUTaHMEeM OT 3IHepruun
SNEeKTPOMArHUTHOro nons

Hucno pamvocTaHiyii, TO3BONIOWMX B OTIpeieieHHON MeCTHOCTH
BECTU TIPHEM 32 CYET «CBOOOTHOM» 31EKTPOMArHUTHON 3Hepruy TOJI,
HEBEJTMKO. PacIiMpuTL BO3MOXHOCTH TaKOii armapaTypbl MOXHO, pa3-
AENUB PaIUoOTpPUEMHUK Ha JBa. OIMH TIpHeMHUK HAacTpOEeH Ha Haubo-
JI€€ MOILIHYIO MECTHYIO PAMOCTAHLMIO U 00eCTIeyrBaeT IIUTAHUE TPAH-
31CTOPOB JIPYTOTO, KOTOPBIM MMEET YCHIIUTEND, TUIABHYIO HACTPOIKY M
00ECTIEYMBAET TIPUEM MEHee MOLUHBIX WM YIATEHHBIX PaIUOCTAHLIMIA,

CxeMa TakKoro ycTpoiicTsa
npusBeneHa Ha puc. 1.4. Koneba-
. TedbHbIM KOonTyp L1, C3, C5 Ha-
CTPOE€H Ha 4acToTy Hauboiee
«TPOMKOM» PaluOCTAHIIUM Ballle-
ro pervoHa. CUTHAJI OT BHeEIUHEH
AHTEeHHbl K KOHTYpPY TMOHaeTcs
yepes koHneHcarop Cl. Boicoko-
YACTOTHOE HarTpsoKeHHeE BBIIIPSIM-
ngerca auomamu VD1 u VD2,
KOTOpble BKIIOYEHB! TI0 CXEMe
YIBOEHUS HaTIPSKEHU.
Puc. 1.4. Cxema nNpruemHuka ¢ nuTaHm- '

€M OT 3HEPruN 3MeKTPOMATrHUTHOIO ONS Konupencaropsl C7 u C9 ot-
- (PMNBTPOBBIBAIOT BLICOKOYACTOT-

HYIO U 3BYKOBYIO COCTaBJISIOILHUE,
a MOCTOSTHHAs! COCTABISIIOIAS CIYXKHUT JUIS UTaHUSA TPAaH3UCTOPOB

VTl u VT2 BTOpOro pagvonpueMHMKa, ero BXOIHOH KOHTYp L2,

a—s

y
[ VAL CIT00 60,01 Mk

e B

. R1
1L VT1,VT2 I
L2 a_m k131027 3%¢
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C4 yepe3 xoHueHcatop C2 cBs3aH ¢ BHelIHell aHTeHHOH. Yepes
KaTyliKy cBs3d L3 curHanm nocrymaeT Ha TpaHaucrop VT, nmepexon
0a3a-3MUTTEP KOTOPOTO BLITIOJHAET poiib AeTeKTOopa. CUTHAI 3BY-

' KOBOI1 4acTOThl BbifeyisieTcss Ha pe3uctope R1 B Lenu KojjekTopa

tpa"3uctopa VT1, a BbICOKOUACTOTHAs COCTaBsIONiast oTOUILTpO-
BbIBaeTcyg KoHaeHcatopoM C8.- Kackam Ha TpaH3uctope VI2 —
YCWINUTENL 3BYKOBOM 4acTOTHI.

DKCIepUMEHTHI TIOATBEPAUIA BO3MOXHOCTE TIpUEMa B AMamna-
30He CB HeCKOJIbLKMX pagUOCTAHLIUMI C JOCTATOYHON I'POMKOCTBIO.

B nipemaraeMoii KOHCTpYKUMU TIPUEMHOTO YCTPOHCTBa ObiTa TIpy-
MeHeHa MarHuTHasg aHTeHHA OT MPOMBIIIJIEHHOTO NMpUeMHUKa «Aba-
Ba». IIpu 3TOM ee JATMHHOBOJIHOBas KaTylllka padoTaja B KayecTse
L1, Ho Ha otmenbHOM cTepXHe U3 depputa 600HH (muua 60 mm,
avameTp 8§ MM), a Karyllka CpefHUX BOJH — Ha CBOEM CTEpXHE B
kayectse L2. Karyuika csa3u L3 camonensHasg, oHa umeer 20
BUTKOB Tiposoga I1DJIIIO auamerpom 0,25 MM, HamOTaHa Ha Oy-
MaXXHOM TIOIBMXXHOM Kapkace. B mpueMHUKe UCITOJIb30BaHbl TOCTO-
sauble KoHmeHcatopsl Turos KT, KJIC u K53-16. TloacrpoeuHsiii
KoHaeHcarop Kepamuyeckuii KITK-3, mepemenHbii 6noxk KHE ot
moboro ManoradapuTHOTO NpUeMHUKa (00e cexUuu OI0Ka BKITIOYE-
HbI TlapaienbHo). onosHol tenedon — TOH-2 unau Apyroii BbICO-
KOOMHDI. AHTEHHA U 3a3eMJjIeHUe MOTYT ObITh BBIMOJNHEHBI B COOT-
BETCTBUM C PEKOMEHJIAIMIMU BbILIETPUBEAEHHBIX TIPUEMHUKOB.

Hanaxupanue pagvolpUeMHUKA CIEAYET HAYaTb ¢ «3IHEpPreTH-
yeckoi» yactd. OTcoequHuB KoHaeHcatop C9 U BKIIOYUB BMECTO
Hero ToJoBHOM TenedoH, noxbopoM KoHaeHcatopa C3 U peryiu-
POBKOI1 MOACTpoeyHoro KoHgeHcaropa C5 mobOuparotcs Haubonee
TPOMKOTO NpUeMa OJHOI U3 padoTaroimuX MOLIHBIX pAqHOCTAHLUN.
BoccTaHOBUB «3HEPreTUYECKYIO» YACTh B COOTBETCTBHU C IEPBO-
HAyaJLHON CcXeMOi, Heobxomumo 3atem cOMM3UTL KaTtyiuku L2 u
L3 u npoBepuTh NipueM palMOCTaHLMIA B CPEIHEBOJIHOBOM JUaria-
30He TiepecTpoiikoii - kouneHcaropa C4. [lpu npueme omHOoW u3
CTAHLMIT (XeaTenbHO MeHee MOLHOH) mogbopoM pesucropa Rl
JNOOUBAIOTCS MAKCUMAJILHOM IPOMKOCTH NMPU MUHUMAILHBIX HCKa-
xeHusx. [Tonbupas nonoxeHue xatywku L2 Ha cTepXHe MarHur-
HOWM aHTEHHBLI ¥ U3MEHSI YHCIIO €€ BUTKOB, YCTAHABIUBAKOT Xefa-
eMbleé TPAHWLbI CpeHEBOIHOBOTO AUamia3oHa. M3meHsisi B3aUMHOE
pacrionoxenue karymek L2 u L3, ycTaHaBIMBAaIOT npUEMIEMYIO
I'POMKOCTbL pabOThl CTAHUMH NpU YAOBAETBOPUTENBLHON OTCTPOiKe
OT APYIHX pamvocTaHIMil, paboTalolIMX Ha OJIM3KUX YacToTax.
[TonHoe onucaHUe TIpUEMHWKA TIpUBeleHO B {3].



Fnal_?.a 2

TpaH3UCTOpPHbIE
NMPUeMHUKU

MPSIMOro ycuieHus

2.1. MuumnarTiopHsbii CB npuveMHuUK ¢
HU3KOBONbLTHbIM NMUTAHUEM

HecMOTpsl Ha KaXyuliylocsi CTOXHOCTh 3TOM cxeMbl (puc. 2.1),
Ha caMoM Jejle MPUEMHUK MMeEET HelToXHe TTapaMeTphl U UyBCTBU-
TeNbHOCTh. [TuTaeTcss NpUeMHUK OT OXHOIO raJlbBAHUYECKOTO 3JIe-
MeHTa HampspkeHdeM 1,5 B. B xauecTBe HaymiHuKa TIpUMEHEH
MajlorabapUTHEIA TesieOH OT cayxoBoro amrmapara tuma TM-2A.
MarnuTtHas aHTeHHa TIpUeMHWKa HaMoTaHa Ha (PeppUTOBOM CTEp-
XHe guameTpoM 8 MM M JutnHoi 60 MM mposomgoM I1DJ1 guamer-
poMm 0,1 MM u comepxut 240 ButkoB. Karymka cBsau L2 coctour
M3 5 BUTKOB 3TOTO Xe nposona. Hpoccenb L3 HaMaThiBaeTcad TeM
e MpoBoAOM Ha ¢deppuTOBOM KOblle Mapku 600HH u auamerpom
8 MM u couepxut 160 ButkoB. Tpansuctopsr VT1..VT2 MoxHO
3aMEHUTh JTIOOBLIMU BBICOKOYACTOTHBIMU U3 cepuu [1401...11416,
VT4..VT5 — nmwbuie u3 cepun MII39...MI142. Tpansuctop VT3
MOXHO mpumeHuTs Tuma MII35...MII38. TlogpobHoe ommcaHue
IIPUEMHUKA U MOHTAXHYIO CXEMY MOXHO Haiitu B [4].

N
C16...300

L2 VT1r404

Puc. 2.1. Cxema MuHmamiopHoro CB NpUeMHUKE C HU3KOBOALTHLIM TUTAHAEM
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2.2. TpexnporpaMmmMHbsliii NPUEeMHUK-NpUcTaBKa

Dra NprcTaBKa NpeqHa3HaueHa Uit TipMeMa TIporpaMM TIpOBOA-
HOT'O BELAHUS, a TAKKE B KAYeCTBe TIPOCTOI'C ADOHEHTCKOTO TPOMKO-
roBopuress. [Ipucraska (puc. 2.2) He CONEPXUT KaKUX-TIMOO yCHIIH-
TeJIbHBIX IEMEHTOB, MOSTOMY M He TpeOyer muraHud. B Kavecrse
YCWIHTENS MOXHO MCIONbL30BaTh oboii YM3Y co BXOTHBIM COTPO-
TuRjleHueM He MeHee 1 MOM, u uyBcTBUTENLHOCTHIO 40...60 MB.
JeMOIyNsSTOp TIPUCTaBKU CYLIIECTBEHHO OTIMYAETCS OT MpUMEHsE-
MBbIX B TIPOMBILIIEHHBIX TipeMHuKax. [IpuHiun ero meinctsusg oc-
HOBaH Ha (U3NYECKOM CBOICTBE NOCNEAOBATEILHOTO PE3OHAHCHOIO
KOHTYpa — YBEIUYMBATh aMITIUTYLy BXOTHOTO HANpPSKEHUS TIpO-
TIOPIIMOHAILHO HO6pOoTHOCTU. B NMaHHOM mpucTaBke i GOPMUpO-
BaHUs TIPAMOYIOJILHOM XapaKTepuCTUKM U30MpaTebHOCTU UCIONb-
30BaHa Tapa CBSI3aHHBIX uepes pesuctop R3 konTypos. PyHKuMH
netexTopa BoimoHsteT auon VD1, C nioMorbio nepexsitodarenis SAl
MOXHO BbIOpaTh HyXHYyI0 nporpammy. [Ipu mpueme nepBoi Tipo-
rpaMMBI CUTHaT cHUMaercst ¢ TpaHcdopmaropa T1 u ¢unbrpa Rl,
R2, C2, BbIpaBHUBAIOMIETO TPOMKOCTD, U TopaeTcst Ha YM3Y. [lpu
npyUeMe BTOpOM U TpeTheil NporpaMM -CUTHal COOTBETCTBYIONIEN
TIPOTpaMMBI TTOCTyaeT ¢ GUILTPOB JEMORYJISTOPA.

c

4
ci L1 L2 La | €3 510 0,22mK
750 750
XS1 T A
2T1 4 ] ]
6

I

SAT1 SA1.2 c6 |
V4 .
3 R3 R7 510
R1 75 : 220k I

52 4.3k

I 1 |

R2 [] c2 SA1.3

330403 0.1wmx XS3
! I R4 680« Boixon

7

Nvnne
1

Puc. 2.2. Cxema TpEXAPOrpaMMHOro NPUEMHNKaE -fIPHUCTaBKM

BxonHoit TpaHcgopMarop T1 U3rOTOBJIEH U3 TIOAXOMSIETO TPAHC-
dopmaTopa nammosoro npuemHuKa. Cepreynuk 119x12, mepeuyHas
obmotka conepxur 2000 purkos nposoaa I1DJ1 anamerpom 0,12 mm.
BropuuHyio 0OMOTKY Hano yJaauTh ¥ HaMOTaTh BMECTO Hee JpYrylo,
u3 260 ButkoB nposoma I19J1 pmamerpom 0,25 MM. BbicoxoyacToT-
Hble KaTYUIK HAMOTAHBl Ha MOJIMCTUPONBHBIX KapKacax ¢ QeppuTo-
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BbIMU TIOACTPOSYHUKAMU OT TPAH3UCTOPHBLIX NpueMHUKoB. L1 u L3
comepxar 1o 4x200, L2 u L4 — mo 4x140 ButkoB nposoma [1DJ1
mametpom 0,1 Mm. HactpouTh KOHTYpBI AeMORYATOpa MOXHO TIPO-
CTO Ha ciyX. s 3TOro HYKHO YCTAHOBUTL TlepeKiiodareb Ha BTO-
pPYIQ IpOrpaMMy U C TIOMOHIBIO TIOJACTPOEYHMKOB Kartyiek LI, L3
HACTPOUTE MO0 MAaKCUMYMy TPOMKOCTM COOTBETCTBYIOIME KOHTYpHI
JEMOIYASTOpa. 3aTeM TO Xe CaMO€ HYXHO CHeJath NpU TIpUEMe
CUTH&/I2 TPETHEI IMPOTrPaMMbl ¢ HOMOLIbIO NOACTPOEYHHKOB KaTyLIeK
L2, L4, Jiyqiuve pe3ymbTathl MOXHO TIONYYUTh, €CIIU PACCTPOUTE 3TU
KoHTYphl Ha *3 kl'11 oT Hecyuielr. [Insg atoro Ko BXOay NMpUeMHUKA
HYXXHO TIONKTIOUUTH 'eéHepaTop 3BYKOBOI YaCTOThI U, 3aMKHYB pe3u-
crop cBsi3d R3, HacTtpouth reHepatop Ha 3 k[ HMXe Hecyuuei
yactoTbl npoBoxHoi cetd (78 m 120 kI'y). ITocite 3Toro HeobxomUMO
HaCTPOUTh, COOTBETCTBEHHO, Katyliku L1 u L2 no MakcuMyMmy mo-
CTOSHHOW COCTaBNAKILENA HA BbIXOJE JIETEKTOpA, a 3areM, HACTPOUB
reHeparop Ha 3 k[ Bbillle Hecyleil YacToThl, HACTPOMTEL TI0 MAaKCH-
MyMy MOCTOSHHOHN coctanisitomiel katyuiku L3 u L4. [TogpoSHoctu
HaTaXXVBaHWA U WU3rOTOBJIEHUS NPUCTABKK OTMCAHBI B {S5].

2.3. CBEpX3KOHOMUNYHLIA NPUEMHUK NPSMOro
ycuneHns ¢ PKCUpPOBAHHON HACTPOWMKON

[IprieMHuK BbIMONHEH NO pedieKCHOI cxeMe (puc. 2.3), B HEM
MpUMeHeHbl NIBa pe3oHaHCHLIX ycututens PY Ha TpaH3ucropax
VTI, VI2 u pednexcHniii kackag Ha tpausuctope VT3. BxomHoi
KOHTYp MarHUTHOW aHTEHHBI HAcTpoeH Ha 4Yacrory 774 xl'u, Ho B
3aBUCUMOCTH OT MECTHOCTH, B KOTOPOIi Bl NPOXUBAETE, ETO HANO
OyseT HACTPOUTL Ha YacTOTy Onuxaiiilieil MOU(HON PaTMOCTAHIIUM
CB auanasona. C karymiku cBg3au L2 curHam PY nocrymaer Ha
TpaH3ucTop VT1, B KOJUIEKTOPHYIO 1ieNb KOTOPOI'0 BKJIIOYEH KOH-
Typ L4, C3, pesonancHasi 4aCcToTa KOTOPOI0 COOTBETCTBYET YACTOTE
npuHuMaemoro curiana. @unetpel L3, C4 u LS5, C7 cayxar mng
pasBsI3KU KAcKaloB yCWIUTENEN MO LieNu TIHTaHUS.

MarnutHag aHTeHHa NMpHEeMHUKA BLITIOJNIHeHa Ha (eppUTOBOM
crepxHe 400HH amamerpoM 10 MM u jmmnHoit 200 mMm. Karyka
L1 comepxur 115 ButkoB nposoga IIBJIIIO auametpom 0,12 mm,
HaMOTAHHBIX Ha OyMaXHOM KapKace, YTOObI MOXHO ObUIO Tepe-
ABUTaTh KaTyLIKY BAOJbL CTEPXHsI npu Hactpoiike. Karymka L2
TaKXKe HaMaTbiBaeTcs Ha Kapkac U cogepXuT 10 BUTKOB 3TOro xe
nposopa. Karymuku L4, L6 pe3oHaHCHBIX ycuUnuTeNleil HAMOTAHbI

12

Ha Komabiax turopasMepa K7x4x2 u3 ¢deppura 600HH u conepxar
mo 55 BuTkoB mposoma [1DJIIIO xuamerpom 0,12 MM ¢ OTBOIOM
or 17 BUTKA, cuuTtasi OT HUXHETO MO cXeMe BbIBoma. Ha Takux xe
KOJNbLAX HAMOTaHLI U BCE OCTAIbHbIE KaTYLIKU.

10 220MK 16 B XSt ,

7 '
Ve /7
680100K§ 180

Puc. 2.3. Cxema CBEDX3KOHOMUYHOIO MPUEMHMKa NPAMOro yCHASHAA C
PuKCHPOBAHHON HACTPOMKOH

Jlpoccen L3, L5 comepxar mo 260 sutkos 191 quamerpom
0,1 MM, tpancdopmarop comepxut 130 BUTKOB mpOBOAA [12J]1 gua-
verpom 0,12 mMm (L7), a obmorka L8 cocrout u3 170 BUTKOB
aporona [19J1 aguamerpom 0,1 M. [osoBHBIE TeneOHDI TUMA TOH-1
conpotusieneM 1600 OM. Kpome yKa3aHHBIX Ha CXeMe, MOXHO
IPMMEHWTb M ApyTve TpaHsuctophl cepuu [T308, TI'T31L [TonHoe
STIMCAHME HACTPOIKY U MOHTaXa IIpHeMHuUKA TIpuBomutcs B [6].

2.4. TIPUEMHMK NPSIMOro ycusenus 2-V-1
Ha TpPeX TPaH3MCcTopax

[puemuuk (puc. 2.4) BLINONHEH HA KPEMHUEBLIX TPaH3UCTOPAX
M TIpegHa3HayeH T TpUeMa CTaHIIMiA B IMAra3oHax IUTHHHBIX W
cperHUX BoMH. MCTOUHMKOM NUTaHUs CIyXaT Tpu 31eMEHTa THNA
AA, moTpeGnseMblii ToX He TipeBbiaeT 3 MA. KOHTYp MarHuTHOM
AHTEHHBI TIPUEMHMKA COCTOMT U3 karymek L, .2 1 KoHIeHcaTopa
Cl. Tpu mpueMe JUIMHHOBOJIHOBBIX CTAHUMH KaTyIIKU BKITIOYEHBI
NocCieNoBaTelbHO, Ha CPETHEBOTHOBOM IMAIAa30HE BBIKITIOUATENEM
SA1 karyiuky L1 sambikaior. C KaTyliku cBs3u L3 curnai nocryma-
er Ha ycunurens PY, BbINOJIHEHHBIH HA TPAH3UCTOPAX VTI1, VT2. C
peauctopa R4, ciyxailero Harpy3koil TpaH3ucTopa VT23 BbICOKOYA-
CTOTHBIIi CUTH&T TIOCTYNIaeT Ha JETeKTop, COOpaHHbI TO CXeMe
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yABOMUTeNST HanpsbkeHus:. KoneOaHUA HU3KOH YaCTOThI € JETEKTOpA
nioctynaroT Ha ycunutens 34 Ha 1pansuctope VI3.

Puc. 2.4. Cxema Apunemumka npsamoro ycunexus 2-V-1 Ha Tpex TpaH3uCTopax

TpaH3UCTOpHl B NPUEMHHUKE MOTYT OLITH TIPUMEHEHH JTI00ble U3
cepuit KT312...KT315, KT342, KT3102, BaxHo, 4Tobbl Ko3DdDULM-
€HT YCUTIEHUS O TOKY Y HUX Obin He MeHee 100. MarnutHas aHTeHHa
BbINOJTHEHA Ha oTpe3ke depputosBoro crepxus 600HH muamerpom
8 MM 1 wmHoi 85 MM, Katymky L1 HaMaTeIBalOT ceMblO CeKLUHSIMU
mmpuHoil 3 MM, o 30 BUTKOB BHaBal Kaxknasd. PaccrostHue Mexmy
cekuussMM 2 MM. Bcero xartyuika comepxut 210 BMTKOB IpoBOA2
[IBJI nuamerpom 0,2 MM. Karymika L2 conepxur 65 BUTKOB Takoro
X€ TIpOBOIA, HAMOTAHHOIO BUTOK K BUTKY. Karymika L3 coctour us
13 BUTKOB, IIPOBOJ TOT Xe€, TMpHYEM 6 BUTKOB PaBHOMEPHO pa3MeLla-
10T TIoBepX L2, a ocTajibHble BUTKH — IO BUTKY B Kaxaoi cexumu L.
IMonpobHoe omucaHre MOHTaXa TIpUeMHUKA onucaHo B {7].

2.5. ManorabapuTtHbiii npueMHUK «MuLuka»

BbICOKOYACTOTHAS YacTh TIpUEMHUKA (pUC. 2.5) COCTOUT K3 KOH-
typa L1, Cl1, MarnuTHOMi aHTEHHBI M ABYXKacKagHoro ycunurenst BY
Ha TpaH3ucTopax V1 u V2. IlepBblit kackajm ycunauTensi oxXBayeH
cucremoit APY n monoxurenbHoi oOpaTtHOH CBSI3BIO, peTYISITOpPOM
DIYOMHBI KOTOpOit (M ONHOBpPEMEHHO TPOMKOCTU) SABJISAETCS Pe3uc-
Top R1. HU3KOYACTOTHRIA CUTHAN ¢ JETEKTOpa TIOCTYIIaeT Ha YCHIIM-
Tenb 34, BBIMNOMHEHHbIH Ha TpaH3ucTopax VS u V6.

[Turaercd npueMHUK OT GaTapeu, COCTABIEHHON M3 YeThIpex
akkymynsitopos I-0,06, Tok motpebnenus okono 3 MA. [Insg mar-
HUTHOII aHTEHHBI HMCIIONL30BAaH (EPPUTOBLIM CTEPXKEHb MapKH
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600HH nuameTtpoM 8 MM u muHoit 55 mm. Karyuka L1 comepxur

900 BuTKORB TipoBona ITDB-1 guamerpom 0,07 MM ¢ otBomoM ot 300
BUTKA, CYMTAss OT MpPaBOTO TIO CXeMe BbIBOAA. BLICOKOYACTOTHBIN
rpaHcdopmarop L2 namoran Ha konblie K7x4x2 mapku 2000HH u
comepxut 150 + 75 sutkoB nposona I[1BJILIO nuamerpom 0,1 mm.

0,2...0.5mA 1,2..1,8 A

c5 V& 2..25mA X
o c3 L5200 ﬁ'f' KN1036
Cl *— - rT1096

A}
4..20 ' ' 0,015mK
Ay

A ca
\\0,047MK

LY
A}
1)
LY
\

c2
0,015mx T U

Puc. 2.5. Cxema manorabapuTHOro npuemnmka «Muiuxar

B xauecrse TenedoHa MCIONB30BAH KaICIONb OT CIYXOBOTO
anmiapara, Ho MoxHo nipuMenuts TK-67H, IOMUI-1A. [leuarHbie
TIaThl TIpUEMHMKA TipuBeneHbl Ha puc. 2.6. IToxpobHocTH Ha-
CTPOMKM TIpMEMHMKA NpuBeneHbl B [8].

Puc. 2.6. lleqatHble Nnatet NPHUEMHEMKE «Miluka»
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2.6. ManorabapuTtHbii NpPUEeMHUK

PanuonpueMHuK (puc. 2.7), coOpaHHBII MO CXeMe TIPSIMOIO yCH-
JieHWsl, 0DeCTIeUBAET TPOMKOTOBOPALLIMIA NpUeM JIBYX (PUKCUPOBAHHO
HAaCTPOEHHbIX CTAHIMI B AManas’oHe cpefHux BoiH (1,248 MI'n
u 350 k') ¥ ogHo#t B nuamazoHe AMMHHLIX BofH (235 xI'm).

TMutaetcs ycTpoicTBO OT ABYX akkymyssitopos 0,1 HanpsokeHu-
eM 2,5 B, nipuuem ero paboTocniocoOGHOCTL COXpaHSAETCs TIPU CHMXe-
HUU HantpskeHus no 1,8 B. BeixomHas momHocth okono 30 mBrT, a
MoTpebIsieMbIl TOK — He Oonee 8 MA.

OneMeHThl paIMOTIpUEMHUMKA, KpoMe aKKyMYJISTOPOB, BBLIKIIIO-
yaTesisi MIUTAHUS W Tepekioyarens TeMOpa, pa3sMen(eHbl Ha Iuiare
U3 QOALIMPOBAHHOTO CTEKJIOTEKCTONUTA TOMIIUHON 1 MM. Bricora
MOHTaXa BMeCTe ¢ IUMHaMuyecKod TonoBkoM cocraBiser 10 MM.
Macca KOHCTpYyKUMU — OKOJIo 35 T.

-

: VTS5 4

TGSOO 2400{) R5* FT109E N
/1 yoM G2
S 1,258

A2

Puc. 2.7. Cxema manorabapuTHOro paguonpuemMHiuka

[TpreM cUTHANOB pagWOCTAaHUMU CPEIHEBOJTHOBOIO AMATIa30Ha,
paboraomeil Ha yacrore 1,248 MI'u, ocyecrsinster Konebarennb-
Helii KoOHTYp L1, Cl, cocrogmuii u3 Karymku L1 u noacrpoeuHoro

KoHpeHcaTopa Cl. B atoM cnyyae niepeximouarenb SAl pasoOMKHYT
M HaXomUTCs B MONOXeHuu .

[TepeBomom mepeximrouarenss B rojoxeHue 2 K KoHueHcaropy Cl
ONKJIoYaeTes KoHaeHcarop C3 u BejeTcst IpUeM paTuoCTaHIMU Cpel-
HEBOJIHOBOTO JMaria3oHa, paboraroieii Ha yacrore 0,550 MTI'y. [Tocne-
IYIOLIMM TNIEpeBOAOM B TonoXeHue 3 K KoHaeHcaTopy C1 moncoeayHs-
ercst KoHpeHcarop C2, U KonebaTeNlbHbIt KOHTYP NepecTpauBaeTcsl Ha
TIPUEM CHUTHAIOB PAAYOCTAHLMM JJIMHHOBOJTHOBOTO IHala3oHa, pado-
taoueil Ha yactore 0,235 MIu. CurHan omgHoit U3 GUKCUPOBaHHBIX
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pamuMoCTaHUMM nocﬁr_r[aeT yepes KaTymiky cBsiau L2 u koHnercarop C4

Ha BXOJ TPEXKACKAIHOTO YCUIMTEN PaIuovacToThl.

MponerektupoBaHHbI Toche quoxa VD1 curHan moctynaer Ha
BXOJ YCUIMTENS 3BYKOBOH YacTOTHI, BLIMIOJHEHHOIO Ha ABYX TPaH-
suctopax VT4, VT5. B xonnekropuyio nenb VTS BKJIKOYEHA Ha-
Ipy3Ka — JMHaMuyeckad TojoBKa BAI, mpeacrasnsioiuast cobon
MUKpodoHHBIA Karicionb JOMIII-1A ¢ camonenbHbIM OYMaXHbIM
auddy3opoM. Bo3MOXHO TIpUMeEHeHne §1000T0 APYroro Masnorada-
PUTHOrO TPOMKOTOBOPHUTEJNS C COTIPOTUBICHUEM 10...16 Om.

B KOHCTPYKIIMM MCTONB30BAaHbl BBICOKOYACTOTHBIE KPEMHUE-
Bble TPAH3UCTOPHl CO CTAaTUYeCKUM KO3(hGUIMeHTOM TNepenadu
toka He MeHee 60. Tpausucrop I'T109E MoXHO 3aMeHWUTH Ha
KT361 ¢ xosbduumentom nepemasn Toka 60...100. Hduox H9b
MOXeT ObITh 3aMeHeH MoObIM u3 cepuu 9. Ilepexmoyarensb aua-
Na30HOB NoOnxoiixeT awboil MajiorabapuTHLIM, B JaHHOM cilyyae
ObLT IpUMeHEH TepeKIroyaresib OT CIAYXOBOTO amnmnapata bK-4.
MaruuTHasg aHTeHHa HaMoTaHa Ha TUIOCKOM (PeppUTOBOM CTEPXKHE
600HH, mwmHoi S0 MM, wupuHOi 12 MM U TomuMHOA 4 Mm. B
KAUeCTBE 3arOTOBKYM JJIS AHTEHHB! ObUT HCTONB30BaH IUIOCKUHA .
eppUTOBbI CTEPXeHb OT paauonpueMHuka «Cenra», 00TOYEH-
HBII Ha Haxmake g0 HYXHBIX pa3MepoB. Karymka L1 conepxur
125 Butkos mposoma I[I9B-1 puamerpom 0,08 MM, BbITIONHEHA
NSTHIO CeKLMAMU TI0 25 BUTKOB. HaMOTKa KaXxaol CEKUNU NMPOon3-
BOTUTCA BHABI HEMOCPENCTBEHHO Ha cTepXXeHb. Karyurka cBsi3u
L2 comepxuT 8 Butkos mpooma [19B-1 nuamerpom 0,08 MM,
HaMOTaHHBIX TIOBepX ceKIuii Katywku L1.

CobpaHHYI0 MarHMTHYIO aHTEHHY TIPUKITEMBAIOT Yepe3 PESNHOBbIC
NpoKJTanKy K Tuiate TpHeMHUKa Kieem «MomeHT». BblcOKOYACTOT-
HbIil gpoccens L3 HamarbiBaeTcs: Ha KOjblie U3 ¢epputa 600HH
K7x4x2 mipoBogom [IDB-1 muamerpom 0,08 MM U CONEPXHUT 180
BUTKOB, |

2.7. MMoxoAHbLIA NPUEeMHUK

~ DTOT TIpUMeMHHUK (pHc. 2.8) mpeaHa3HAuYEH LI IpUeMa mepead
MECTHBIX MOLUHBIX craHpuit mvanasoHa CB u [IB. IIpreMHuMK
umeeT mByxkackamubni ycwmurens PU (VTI, VT2), nerexrop 1o
CXeME VIBOGHMS HarpsOKeHUs] Y ABYXKACKAOHbIA yCHINTEND 34,
HarpyxeHHBIH yepe3 tpancdopmarop T1 nHa gunamuk 11, J1-18.
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MarduuTHasg aHTeHHa BBHITIOJTHEHA Ha (DEPPUTOBOM CTEPXKHE
400HH nuametpom 8 MM u mmHoi 160 Mm. Karymika L1 comep-
xur 240 Butkos, L2 — 10 BurkoB nposoga [BJIIIO puamerpom
0,1 MM. BrixomHoit TpaHchopmaTop — nwboit MamorabapUTHBIA,
OT TPAH3UCTOPHbLIX MPUEMHUKOB «ANBNUHUCT», «COKOM», U T.II
Onucanue 3T0TO MpUeMHMKa NpUBogUTCS B [9].
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‘Puc. 2.8. Cxema noxogHoro rnpueMHuxa

2.8. MUHMATIOPHBLIA pPaguUONPUEMHUK C
Nbe30KepaMU4eCKMM rpoMKoroBopuTenem

Cxema npueMHuKa u3obpaxeHa Ha puc. 2.9. OH BBIMTOTHEH TIO
CXeMe TIPIMOTO yCWJIEHUs] C ONHUM HAacTpaWBaeMbIM KOHTYPOM,
COCTOSIILIUM U3 KOHHeHcaTopa nepemeHHol eMkoctd Cl u xaryuu-
K1 MHayKTuBHOCTH L1, HaMoTaHHoil Ha deppuroBoM crepxue. C
TIOMOIIBIO KaTYLIKU CBA3YU L2 pamMoyacTOTHBII CUTHAN ¢ BXOJAHOTO
KOHTYpa TIOCTYHaeT Ha ABYXKAacKanHblil ycunutenb PY, BuiTonHeH-
HBIl IO CXeMe ¢ HETIOCPEACTBEHHOM CBA3bLIO MEXIY KacKagaMy Ha
Tpan3ucTopax VT1...VT3. IMocaenunii kackan Ha TpaHsuctope VT3
— AMIUVIUTYIHBIN JeTeKTOp, NMPUYEM eMKOCTh MThe30KepaMUUECKOTO
TPOMKOTOBOPHUTENST BXOIUT B GUNbTp netexkropa. HampsxeHue Ha
NIb€30KEPAMUECKON TIIACTUHE U3MEHSETCSI B COOTBETCTBUU C OTU-
daoutent PYU curnama w npeoOpasyercsi B 3BYKOBble KOJebaHUS.

Bce Tpu Kackama TipyeMHUKa OXBayeHbl OTpULIATeNbHOI 00par-
HOM CBSI3bIO TI0 MOCTOSIHHOMY HAalpsDKEHUIO yepe3 pe3uctop R4.
Bijaronaps atoii o6paTHOIi CBSI3M B PUEMHMKE He Haxo NOAOMpaTh
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PEXMMBI TPaH3UCTOpOB. KpoMe TOTo, OHa B HEOOMBLUMX Mpenetax
obecreyrBaeT M ABTOMATHYECKYIO PETYIMPOBKY YCHIIEHMA.

VT1,VT3 KT3156

WA Y

Puc. 2.9. Cxema MUHUETIOPHOIO PaanonpueMHika
C Mbe30KEPaAMMUYECKMM FDOMKOr0BOpHTENEM

Hetexrop Ha TpaH3ucrope VI3 paboraer B LIMPOKOM AUamaso-
He aMIUIUTYI BXOOHOTO HanpspkeHust. OgHaKo MpU CIMILKOM 00Jb-
HIOM BXOJXHOM cuTHayie orudatromas PY curHama Moxet orpaHu4u-
BaTbCsl U BO3HMKAIOT UCKAXEHUS 3BYKA. DTH HCKAXEHUS MOXHO
YCTPAaHUTE HeOOJNbUIOH pacCTPOKOM AHTEHHOIO KOHTYypa WU
YMEHBLIEHUEM YUCNTa BUTKOB KATYIIKM CBA3U L2, a Takxke yMeHb-
imeHueM KoapdULMEHTa YCUJEeHUs TIepBOI'O KacKaaa, Hanpumep,
BKJTIOUEHUEM B SMUTTEPHYIO 11eNb TpaH3ucTopa VT | nomonHuTe b-
HOTO pe3ucTopa (nogbupaercd NpH peryJTUpPOBKE).

OcoDeHHOCTBI0O MpUEMHMUKA SIBJIsSIETCS HEOOMbLUasi BpeMeEHHast
3allepKKa (HECKOJIHKO CEKYHJ) OT MOMEHTA BKIIIOYEHUS 10 TOSIRTIE-
HUS 3ByKa M3-3a 3apsaxky KoHmeHcaropa C2 B mpouecce yCTaHOB-
JEHUS PEeXUMOB paboTel TPAaH3UCTOPOB TIO TIOCTOSSHHOMY TOKY.
PexoMeHgauuu 1o 60opbsde ¢ BO3MOXHBIM CaMOBO3DYXXAeHUEM NIPH-
eMHUKa U noApobGHoe omucaHue tipuseneHsl B {10]. |

B xauecTBe.MCTOUYHUKA NMUTAHUSA B NIpUEMHHUKE MOXHO UCIONb-
30BaTh 2neMeHT A316 wiu ero 3apyOeXHBLId aHalor — JOOO0M
aneMeHT Tuma AA. Karymku MarHUTHON aHTeHHB WAL MOXHO
HaMOTaTh Ha KPYIJIOM WIHM TNpgMOYTOILHOM CTepXHe U3 depputa
mapkid 600HH mmHoii He MeHee 50 mm. [Inst mpuema ctaHuuiM
CPeqHEBOJHOBOTO JAMamnasoHa kKarymika L1 momxkHa umetb 55...70
BUTKOB, a Karyiuxa css3u L2 — 5...7 Burkos nposopa [19J1 nnamer-
poM 0,25 mM. Hamorka Bemercs B OguMH CIIOM B CcpemHEH 4acTu
(GEpPUTOBOTO CTEPXHS, PACcCTOSTHUE MEXIY KaTylKamu J..7 MM.
Jinsg paboThl B AJIMHHOBOJHOBOM AMANa30He KaTyHikKu, COOTBET-
CTBEHHO, JOJKHBI UMeTh 250 1 15 BUTKOB. B 9TOM cinyyae KaTyLiKy
L1 MOXHO BBLITIOTHUTH MHOTOCHOIHOIA.
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B xauyectBe TpaH3uctopoB VTI1..VI3 nomxonsT yka3aHHblE Ha
CXEM€ TUTIbl TPAH3UCTOPOB C TIOOLIMU OYKBEHHBIMU UHAEKCAMU. [ poM-
KOTOBOPUTE/Ib CAMONETBHBIN, OH BBITONHEH M3 aKyCTUYECKOTO Tpeod-
pasoBaresst (KOHCTPYKUMS TIbe303/IeMEHTa M300pakeHa Ha puc. 2.10).

[Ipy1 U3TOTOBIEHUM AKYCTHUYECKOTO IpeobpasoBaTesist CAeIyeT UC-
TOJIb30BATh TOTOBHIA TIbE30KEPAMWMECKUN 3JIEMEHT B (opMe JHCKa
(muametrp 41 MM, tomumna 0,33 MM) U3 kepamuxu tvma L[TC-19
(rmpousBoncTBa oobenuHeHns MOH, r. 3eneHorpan) ¢ HaHECEHHBIMU
Ha €ro MOBEPXHOCTH TOHKMMH SJICKTpOJaMHM. YIIpyras BBITYKJIas
MemOpaHa 1 mipMKieeHa CBOEl KPOMKOW 2 K TIbE30KEPAMHUUYECKOMY
971eMEHTY 3. B ameMeHTe 3 BBIMIOAHEHO ciyxoBoe otBepctue 4. Ilpo-
BOIHHUKHU 3 TIPUNAAHBI K 25exTponam 6 snemedTa 3. [lox meicTBreM
NIEPEMEHHOTO JIEKTPUUYECKOTO HATPSLKEHUST TIPOUCXOAUT IedopMa-
LIAS 3J7IEMEHTA 3, YTO BBI3LIBAET MEXaHWUECKUe KoJebaHus ymnpyrom
MeMOpaHbl U BO3HUKHOBEHHE 3BYKa B 001aCTH CIIYXOBOTO OTBEPCTHSI.

B nentpe snemenTa 3 cienpy-
€T BBITIOJIHUTh OTBEPCTHE AUAMET-
pom 1 mMm. CaepieHue MOXHO
TIPOU3BECTH MHUKPOIPENBIO C XO-
pPOIlO 3aTOYEHHBIM CBEPJIOM.
[Tb30KepaMuKa SIBISIETCS TOBOJIb-
'HO XPYIIKUM MaTePHANIOM, [IO3TO-
MY 3aKpeIIeHHe TUIACTUHBI B TUC-
Kax, Jaxe C MSATKMMU TyOKami,
HEJIOTTYCTUMO.

MeripaHa BBIITOTHCHA U3 Puc. 2.10. KoHCTpykUMST CAMOAENBHOIO
JAaTYHHOH (I)OJII)FI/I TOALIUHOH NbE30KEPAMUYECKOrO FDOMKOrOBODUTENA
0,1 mM. B ueHTpanbHOi 4YacTu
MeMOpaHe TipuAaHa cjerka BhInykiasg ¢opma. [1porné memGpaHbl
cocrapsieT okono 0,3 M. [locne u3rotoBaeHMs MeMOpaHBI M
NOpabOTKM IUIACTUHBI HX Kpasg Ha pacCTOSSHUU 1 MM Cllemyer
3aYUCTUTh HAXKIOAYHOU Oymaroit U o0e3XHUpHUTh, TTOCHE Yero CKie-
MTb JMOKCUAHOW cMojioit. Korma cMmona 3atsepreeT, MOIYYEHHYIO
KOHCTPYKUHUIO LIEHTPAIbHOM 4acThio 3 CAEMyeT TIPHUKJIEUTh Ha TIIa-
CTMAaCCOBBIM Aepxarenb OT TenedOHOB. -

BMecTo TpeuloXKeHHOTO TUTIA U3Jy4aTesIsS B IpHEMHHKE MOX-
HO WUCIIONb30BaTh TIbE30KEpaMUUeCKUe usaydarenu tuana 311-3,
311-5, HO B 3TOM Ciyyae IPOMKOCTb 3BYy4aHHSI OyleT HECKOJIbKO
Huxe. [lompobHoe omnmcaHue npHeMHHKA, €ro MOHTaXa M Ha-
CTpOMKM mipuBopuTcs B [10].
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2.9. PedpnexkcHbin NpUeMHUK
C ABYXTaKTHbim Y34

[IpueMHHK obecTieunBaeT NPUEM MECTHBLIX PalIUMOCTAHLMH, pa-
GoTatoux B auanazoHax [1B unmu CB. MakcumaibHasg BbIXOTHAA
morHocTsh Y34 okono 100 MBr. ITutaeTcst mpMeMHHK OT GaTapen
«Kpona» (6F22, 6LR61), B pexuMe MOMYaHUSA TOK TMOTpEOICHUS
He Gonee 5...6 MA, TIpU CpelHell TPOMKOCTH — Ha YpOBHE 25 MA.
[puemHux (puc. 2.11) cocTouT U3 ABYXKACKAXHOTO YCHIIMTENSA B4
(VT1, VT2), gerexropa VD1 u TpexxackagHoro Y34 Ha TpaH3uC-
topax VT1... VT4, cobpaHHoro no 6ectpanchopMaTOpHONH CXEME.
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Puc. 2.11. Cxema pepaeKCHOro NPUEMRHKa C ABYXTaKTHbLIM Y34

B riepBoM KacKane MOXHO TIPUMEHUTh TPAaH3UCTOPBI CEPUH

‘[1401...T1422, T'T309. Bmecro MII40 (VT3) — mobble U3 CepuH

MI139.. MI142, ¢ xo>dpduurentom ycuneHust He meHee 40. Bmecto
VT4 ripumeHum mo6oii u3 cepun MI135...MII38, ¢ koadduueHTOM
yeuerust He MeHee 50. MO MOXHO 3aMeHUTh Ha JI00Oi U3 Cepuid
2, 19. MarnutHas aHTeHHa TPUEMHHMKA HaMOTaHa IIPOBOXOM
[IDJII1IO nuamerpom 0,12 MM Ha THIOCKOM (EPPUTOBOM CTEPXHE
mapku 400HH u pasmepamu 3x20x80 mm. Karyika L1 114 nuana-
sona B comepxur Tpu cexuud 1o 110 sutkos, L2 — 15..20
BUTKOB, HAMOTAHHBIX MEXIY CeKUMsIMU KaTywku L1. st nuana-
sona CB kaTymka Ll HamartbiBaeTCsSi B ONUH CJIOK TIPOBOAOM
JIDIIIO 7x0,06 u umeet 100...130 BUTKOB, a KaTyluika L2 COOEpXHUT
12 BuTkOB [IDJIIIO nuamerpoM 0,12 MM Ha HEOONBILIOM TOABUX-
yoM kapkace. Karymka L3 Hamorana Ha ¢GeppuUTOBOM KOJBLC
mapku 600HH K10x6x5 u conepxur 300 BUTKOB C OTBOXOM OT
6 Butka, niposox I1DB-1 muamerpom 0,1 mMm [11].
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2.10. PednekcHslii npuemMHuK
NPSMOro yCuUJIeHus

BTOT NIPUEMHHUK COOpaH
BCEr0 Ha JIBYX TPaH3WUCTO-
pax (puc. 2.12), HO uMeeT
HETUIoXuMe rnapaMerpel. Kak
U B IpeabUIylUied KOHCTPYK-
UMM, TPaH3UCTOPBI 3/ieCh
UCTIONB3YIOTCS MO TaK Ha-
3bIBaEMOM  «peAECKCHOMN»
CXEeM€, OXHOBPEMEHHO s
YCUJIEHUS BBICOKOYACTOT-
HBbIX CUTH&IOB U I YCH-
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Puc. 2,12. Cxema pednekcHoro npueMamnka
pSAMoro ycunenus
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Puc. 2.13. MontaxHas nnata pe@reKCHOro npueMHUKa NnpsmMoro YCHUeHs
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nenus curHanoB 3Y. B KowIeKTOpHOI LIENH BTOPOTO TPAH3UCTOPA
CUTHANl PaJMoyacToThl BhimenseTca Ha TpaHcdopmarope L3, 14 u
noxaerca Ha gerexrop VD1, Harpyskoit Y34 ciyxuT manoradapur-
Hbiid tenedod BF1 tunma TM-2A.

[Mutaercst nipueMHUK OT ogHoro 3neMedTa 316 (1,5 B, mexmyna-
ponHoe obosHauenue R6, AA) u notpebnser Tok 1...2 MA. TpaH3u-
cTOpbl MOXHO TipuMeHuTh THma KT315 (c unaekcamu b, T, E),
KT3102 co craTnyeckuM Ko2dGULHMEHTOM Tiepelayd TOKa He MCHEe
100. MaruurHag aHTeHHA BBITIOJIHEHAa Ha (EPPUTOBOM CTEPXKHE
mapku 400HH muamerpom 8 MM W juMHoOit 55 Mm. Karymka L1
conepxut 220 BuTKoB ripoBozaa [19B-1 quamerpom 0,15 Mwm, Karyiu-
Ka 1.2 — 15 BUTKOB TOTO Xe IipoBoaa. TpaHchopMaTOp HaMOTaH Ha
depputoBoM xonbuie Mapku 400HH tumopasmepa K7x4x2, L3 co-
IepXUT 65 BUTKOB, a Karyiika 14 — 170 Burkos riposoga [19B-1
nuamerpoM 0,1 MM, PaBHOMEPHO pacrnipelejIeHHBIX T10 BCEMY KOJb-
my. Hactpoitka ¥ MOHTaX [IpMEMHHKA TTOXPOOHO onucaHsl B [12],
fieyaTHas IviaTa ripdBeneHa Ha puc. 2.13.

2.11. IpueMHUK NpaMoro ycuneHus ¢
nosneBbiMU TpaH3UCTOpamMm

[IppeMHUK paccyMTaH Ha paboTy B JMaria3soHe CPeIHUX BOJH,
BbIXOAHAA MouIHOCTE 80 MBT, ToK moTpebieHua B pexXUMe TOKOsS
4...5 MA, Tip¥ MakcUManbHOI TpoMkocTH 20...25 MA. TIpumeHeHue
[TOJIeBOTO TpaH3uWcTopa B ycuiaurene BY mpuemHuka (puc. 2.14)
3HAYMTENBHO YIYYUIAET €r0 YYBCTBUTELHOCTh U U3OUPATENbHOCTD.
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Puc. 2.14. Cxema npueMHUKA MPAMOro YCHUAeRUa C NONesbIMK TpaH3ncTopamMu

Bropoit xackan YBY BoiionHen Ha TpaHsuctope KT316A (V2).
JletexTop MpUeMHHKA COOpaH MO CXeME YABOMUTEIS HATIPSLKEHUS.
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65

KX2 A

Puc. 2.15. llevarnas nnara aneMHMKa npIMOro yCHNeRus ¢ nonesbiMui
TpaH3McTOpamMm

{1 Vvl Bt Ve

Ct
GB2
ci12
V5

V6 V7 VIO V11 Cl16 C17

Puc. 2.16. Bug Ha coBparHbiid NPHEMHIK

Hnst yayqiieHUst Harpy30o4yHoOil XapaKTEepPUCTUKM AETEKTOpa IEPBbIiA
_Kackafg Y34Y Tak >Xe BBINOAHEH Ha 10jIeBOM TpaH3ucrope (V95).
Kackanp! Ha Tpansucropax V6, V7 — yCUUTEIM HATIPSDKEHHMS, a Ha
tpaH3uctopax V10, V11 BBLITIOJHEH ABYXTAKTHBIA YCHIWUTEAb MOILLL{-
HocTH. Tpansuctop VI Moxer ObiTh mroboit w3 cepuu KII305.
Iomoimyt u TpaH3uctopel cepuid KIT303, KI1307, HO yyBCTBUTENb-
. HOCTb TIDMEMHHMKA B 3TOM Cjly4yae yMEHBIUMTCH. TpaH3ucTop V2 —
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moboi u3 cepun KT306, KT312, KT316. Tpansuctop V5 MOxHO
MCHOJIB30BaTh ¢ uHAEKcamMu K, JI, M. BmecTo tpansucropos KT315
niopoiinyt KT3102 ¢ koadpduumenramu riepenaun toka 6omee 100.
Tpansucrop KT203B moxHO 3aMeHUTh Ha 1mo60ii u3 cepuu KT203,
KT326, KT3107. B BbixomHOM Kackajie crejlyeT TIPUMEHSTh Iapsl
TpaH3UCTOpoB u3 cepuit KT315, KT361, KT502, KT503 ¢ Bo3aMoxHO
bonee OmMskumMu KoadduuueHtaMu nepegaur Toka. Juomsl V8, V9

‘TIPUMEHUMBI Jtobble U3 cepuii 104, 1219, [1220. MaruutHas aH-

TeHHA BBITIOTHEHA Ha deppuTOoBOM CTepxkHe Mapki 600HH muamer-
poM 8 MM U muHoi 90 MM. Karyuika L1 comepxur 60 BUTKOB
ripoBofa I19B-1 anamerpom 0,2 mm. TleyarHas mnara npuBeneHa Ha
puc. 2.15, BUg Ha CoOpaHHBIN NIPUEMHUK — Ha puc. 2.16. Tompo6-
HOCTH HACTPOWKHM TIPUEMHHUKA orucaHbl B [13].

2.12. OQHOKOHTYPHBIA NPUEMHUK
NPSMOro ycw/ieHus

OTOT TIPUEMHUK OTIMYAETCH OT GOJBIIMHCTBA cebe TOnOBHbIX
TEM, YTO B HEM IIPUMEHEHO HECKOJBKO HECTAHAAPTHLIX CXEMHBIX
peuteHuit (puc. 2.17), KOTOpbIE TO3BONMIN TIONYYUTh OYEHDb BBICO-
KO€ KayeCTBO pPabOThI M 3BYYaHMSL.
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Puc. 2.17. Cxema OfIHOKOHTYDHOIO NPUEMHMKE NPAMOFO YCUAEHUS

CHrHaz ¢ BXOMHOTO KOHTYPa NPUEMHHUKA TIOCTYIIAET Ha UCTOKOBBIIA
TIOBTOPUTENTb Ha TpaH3ucTOpe VT1, a ¢ Hero Ha ycwmrenb PY, Beimon-
HEHHbIA Ha TpaH3uctope VI2. binaromapst BRICOKOMY BXOIHOMY COIIPO-
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TURJIEHUIO HUCTOKOBOTO TIOBTOPUTES, TPAIMLIMOHHAA KaTyllKa CBA3U
He UCTIONB3yeTCs, a KO3 PMIMEHT Tiepenayn 3aMETHO YBEITMYUBAECTCS.
C Harpysku YCWIHMTENS CUIHall MOCTYIIAeT HAa JETEKTOp, C BhLIXOZa
KOTOPOro TIOJAETCS Ha 3aTBOP IMojieBoro TpaHsucropa VT1, 3akpbiBas
ero TeM CUIbHee, yeM Oosbliie BXOAHOM cUrHain. B merma APY crout
duwistp 13 uernoyek RS, C4 u R4, C3, xoropuiii OT(WILTPOBLIBAET
paIoYaCTOTHOE HANpSDKEHUE HECYLUEH U 3aJIep>XMBAET BBICOKUE 3BY-
KOBble yacToThl Bplie 6 x['u. Ycwmrems 34 cobpad 1o oObIYHOM
CXEMe C JIByXTaKTHbIM OecTpaHC(OPMATOpHbLIM BBIXOAOM. TOK TOKOS
' TIPUEMHHKa OKOJIo 3 MA, HalpsbkeHue tmraHus ot 1,5 mo S B.

B kauecTBe TPOMKOTOBOPHMTENS HE CTOUT UCIIOAL30BaThH Majio-
rabapuTHble TUHAMHMKH, T.K. OHM UMEIOT OYEHE HU3KOE KayeCTBO
3ByYaHHd U Cinabyio otpauy.

Tpansucrop VT1 MoxHo 3ameHurs Ha KI1303b unn KI1303H,
apyrue He momoimyt. TpaHsuctopVI2 3aMeHsieTcss Ha mobod U3
cepuit KT315, KT312 ¢ xoadpdpuurentom niepenayn He meHee [00.
B ycunurene 34 rippMeHHMbl AI00bIe MAIOMOLIHBIE T€PMaHUEBLIE
TPAH3UCTOPBLI COOTBETCTBYIOLIEH CTPYKTYPBI, XEJIATEAbHO C KO3(]-
dunmnedtamu nepegauu S50...100. MarHuTHasE aHTEHHA BBINOJTHEHA
Ha ¢eppuroBoM crepxxHe mapku 400HH nuamerpom 10 MM H
amanor 200 mm. Karymxka L1 comepXuTt 45 BHUTKOB IHPOBOAA
[MSJIIO puamerpom 0,25 MM. MeTomuka HaCTPOMKH TIPUBEECHA B
[14], a meyaTHaq IyIaTa TIpUEeMHUKA — Ha pucC. 2.18.

=
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o -

Puc. 2.18. [Nevyartnas nnara OQHOKOHTYPHOrO NPUEeMHNKa NPSIMOro YCHIIeHNs

26

2.13. PaanonpmneMHuK ¢ nNOBbILLEHHOM
BbIXOAHOWU MOLLHOCTLIO

Yeunurenb BBLICOKO# YacTOTHl 9TOTO NpueMHMKA (puc. 2.19)
BBITIOAHEH Ha TpaH3ucTopax VI1 u VT2. C Beixoma YBY curdan
IOCTyIaeT Ha getekrop (VDI1, VD2), 3areM ¢ perynsropa rpoMKo-
ctd R6 — Ha Bxox TpexxackamHoro Y3U. |

0,2...0,8mA

C4..C6 VvD1,vD2
5...3580 0,0tmk Jale)|

400MK]+
158

Puc. 2.19. CxeMa pafnonpueMHinka ¢ NOBLILIEHHOH BbIXGOHOH MOLHOCTbIO

. o4 b .
C8,C10 5mc10B  _|_ C7,C9,C11,C12 20Mk 108

B nepBom kackane Y34 paGotaer tpansuctop VT3, BKIIOUEH-
HBIN 110 CXeMe C OOIUM SMUTTEPOM. CMeLeHe Ha HEro romxaeTcs
Cc pesuctopa R7, a pesuctop R8 cnyxur Harpyskoit. Uepes KoHeH-
catop Cl0 curnan 34 mocrynaer Ha 6a3y tpaH3ucTopa VT4, a c
HArpy3Kd 3TOTO KacKaja — Ha ABYXTAKTHBIA YCHIMTENb MOIHOC-
TH, BBITIOJTHEHHBIM Ha TpaH3uctopax VT5...VTE, HarpyxXeHHbli1 Ha
nuHaMuk BAL. Diementnt R14, R15, C12 o6pasyior nens OOC 1o
TIOCTOSTHHOMY TOKY, CTaOMIM3UPYIOUIYIO pexXuUM paboThl YCUAUTEAS
MOWHOCTH. Tpansucropsl VI'1, VT2 MOXHO NpUMEHUTD AI00LIE U3
cepuu [1401...11403, 11416 ¢ MakcUMaNBHBIM KO3PPULUEHTOM YCH-
neHua. OCTalbHble TPAH3UCTOPhHI — TIPAaKTHUYECKHA AIO0BIE Mayo-
MOIIHbIE HM3KOYACTOTHBIE, MarHUTHYIO aHTEHHY MOXHO BBIITO-
HUTh Ha ¢eppuToBoM cTepxkHe mMapku 400HH nuametrpom 8 MM U
IWIMHOK 55 MM. Karymika L1 comepsxut 220...250 BUTKOB IpoBOAa
[19B-1 guamerpom 0,15 MM, Karymka L2 — 10...15 BUTKOB TOTO
xe nipoBoga. ConporusneHue roioBkd BA1 okono 8 Om. [Toxpo6-
HOCTY MOHTaXa U. HACTPOWMKM TpHUEMHMKA OnucaHul B [15].
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2.14. CBepX3KOHOMWYHbIA NMPUEMHUK

OrnMCaHHblE B TIOMYISPHON DafHOIIOONTENHCKON IUTEpaType
3KOHOMUUHBIE TIPUEMHUKH, paboTaroliue Ha TPOMKOTOBOPUTEIH,
MMEIOT MOILHOCTb, TIOTPEbNsAeMyio B pexuMe MOIYaHUs, OT HE-
CKOJIBKMX [0 NECSTKOB MWITMBATT. MakcuManbHas BbIXOAHAA MOLIL-
HOCTb SKOHOMHUHBIX TIDUEMHMKOB OOBLIYHO He HIKE 50 mBrT.
OfHAKO CYLIECTBYET BO3MOXHOCTb KOHCTPYWPOBAHUS TIDHUEMHU-
KOB, TOTPEOIISIIOLLMX MOII[HOCTD MOPSAAKA 100 mxBr. Takue nipuem-
HUKH MOTYT O3BYy4MBaTh HEOONbIIWEC KOMHATBI (Menee 20 M?) mipH
HeGOJBLIOM YpOBHE I1YMOB. HecMOTpSL Ha TO, YTO KOHCTPYUWpOBa-
HUe CBEPX>KOHOMHUYHBIX IIPMEMHHMKOB HE TIOIY4WIO IIIAPOKOTO
pa3BUTHSA, MOXHO HaliTH IPUMEPBI TAKUX NIPUEMHUKOB. D10, MPEX-
e BCEero, TPOMKOTOBOPSIILME TIPUEMHHUKH, TIMTAIONHECT OT SHEP-
MU TIONS BIM3KOPACIIONIOKEHHON paguoCTaHUUH.

Kakas >x¢ MOILHOCTh HEOOXOMUMa Ui TPOCTYIIHBaHUA paauo-
riepenad B HEGONBILION KOMHATE? DKCTIEPUMEHTAIBHO ObUIO YCTa-
HOBJIEHO, YTO B 3aBUCHMOCTH OT YC/IOBHi TIPOCIyLIMBaHKS, B KOM-
HaTe TUIOIAIbIO oKoMo 16 M?, pamyoniepeadd MOXHO CIyliaTh TP
MUHUMATIBHON MOILHOCTH, TTOABOXMMON K TPOMKOrOBOPHUTEIIO, TIO-
psinka 10...1000 MxBt. B rpoMkoroBopurese OLIIM YCTAHOBIIEHDI JIBE

ronosky Tana 1TJ1-40. VpoBeHb CUTHAA OLCHHUBAICA BU3YyaJbHO C

[TOMOLIBIO ocLuyuiorpada, MOMKIIOUEHHOTO MapaJUIEIEHO TPOMKOTO-
BOpUTENMO. MOIIHOCTh, HEOBXOTUMAd TS MPOCTYIIMBAHAA, 3aBHCHUT
B OCHOBHOM OT HAaMYdsl LIYMOB M ITOTOKOB BO3NyXa, a TaKXe OT
PACCTOSTHUA MeXy CyliareaeM U FPOMKOrOBOPUTEIEM.. EcrecTBEH-
HO, 9TH OLEHKM CYOBEKTUBHbI, HO JAIOT TIPEICTABICHUE O TOM, C
KaKUMH MOLIHOCTAMU MBI UMEEM JIEJIO TPH HETPOMKOM TIPOCTYLIU-
BaHWM TiepeJad B HeOOJbILIONH KOMHATE.

[Ipu paspaGoTKe ONMUCHIBAEMOTO TIPMEMHHKA OblyIa TIOCTaBAEHA
Uedb — CoenaTh TIPUEMHHK TIPAMOTO YCHJICHHUA C MUHHUMATLHOU
IOTpe6ASEMOM MOIHOCTBIO. bbist paspaboTaHn npuemMHUK 6e3 YBY,
HO C PaMOYHOI aHTEHHOW IUIOLIAbIO OKOJIO 1 M2 KauecTtBO TIpU-
emMa B 5TOM Ciyyae yaydiuwioch. Cxema 9TOro NMpUeMHUKA TIPEN-
crapieHa Ha puc. 2.20. Tok [okost TpHEMHUKA — 20 MKA, Tipu
CpeaHEe TPOMKOCTHU noTpeGaseMblit TOK HAXOOUTCA B IIpeAciIax
35...60 MKA. TIpu cpemsem norpebasemom Toke 30 MKA TIMKOBas
MOILIHOCTh Ha TPOMKOTOBOpUTENE AOCTUIACT 100...120 mxBt. Ha-
Nps>KEHUEe TUTaHUA — 2,5...3 B. Ilpx ucrpiTaHUAX TPUEMHHUK
oBecrieuMBa TipUeM Tpex cTaHuuit 1 B-nuamna3oHa, omukaidias u3
KOTOPBIX HAXOQWIACh HA PacCTOSTHUU 120 xM.

[p]e]

[onocosoit ¢punsTp, obpasoBaHHbiil smemenTamu WAL, C1, C2
L1, C3, obecrieynBaeT rpueMHUKY XOPOLUYIO HU3OUPATEILHOCTD 1/;
JHOCTATOYHYIO TIONOCY TIPOITyCKaHus. Ha BXome TpaH3UCTOPHOrO ne-
TeKTOpa ypoBeHb BY curxHana mocturaer 10...15 MB. AM nmetexTop
Ha TpaH3uctope VT1 1o cxeme, mipemnoxeHHoit B. [TonsikoBbIM
AOCTATOYHO XOPOILUO padOTAET IPU TOKAX B HECKOMLKO MI/IKpoaMHepT

-~
. . sa1 Lt g,
1 c5 +i_cs T 38
1
R1 T o.mc _]_ 500mk VT8 =
220k KT361I’T1
Wa1 BMKA H A
390 B BA1 l‘
R2 VD1..vO3 KA503
A
c1 220« )
ce {8a2 ]
24..990) *0.728 VT2
. KT361F +
c2
R3 c Tess
vD1 30k co 1']13 100MK
C8 0,01mk 1000 C10 +
| ¥ - vT9
4 14 vT1 ono VT3 KT215F
i MK
0,033MK "T"‘Oﬂ:é:fo R4 KT3 157
1™

Puc. 2.20. CxemMa CBEPXIKOHOMUYHOIC NPUeMHUKa

[1pensapurtenbHOe ycHIeHHe cUrHana 3Y rpoucxoaur B Kackamie
Ha TPaH3UCTOPAX VT2, VT3, VT4, VT5. UcronbdyeMas cxema co
BCTPEYHON JUHAMHUUYECKONW HArpy3KOi TIO3BONSIET PETYIMPOBAThL TiO-
TpeOsieMBblit TOK BCcero omHuM pesucropoM R7. Koupencaropnr C9
u Cll MPETHASHAYEHDI JUTS NOXbeMA BEPXHHUX yactor 34 curHana.
BexomHoi#t Kackax Ha TpaHsucropax VT6..VT9 paGoraeT B pexume
xiacca AB. Ilpd ripaBWIbHOI YCTAHOBKE TOKA IOKOSI TPAH3HCTOPOB
VT8, VI9 Takoii KacKa 0becrieunBacT OCTATOYHO XOpolllee Kaye-
CTBO 3By4YaHusA. Ko>hPHUuUeHT ycuneHrst KacKana 1o HarnpsoKeHHIO
— 4...6. Tpancdopmarop Tl Heo6XOnUM WIS COTIACOBAHUS BBIXOA-
Horo kackama Y34 u romook rpoMmkorosopureneii BAl, BA2. Co-
NMPOTUBJICHHE HArPy3KH Y34 CcBepX3KOHOMHUYHOTO TIPUEMHHUKA MO-
XET ObITh B TIpEHEiax OT. COTEH OM [0 HECATKOB KWIOOM.
MakcumanbHag BeixomHast MoutHocTe Y34 — oxkono 120 mkBr.

Tpausucropsl VI2...VT5, VT8, VI9 noxgobpaHs! ¢ Kosd)dmuneﬂ';
TOM niepenaud o Toky 120...200. PamouHast aHTeHHa umeeTt 15 BUT-
KoB mwiomansio okono 1 M2 [Iposomr — [19B muamerpom 0,35 mm.
Karymka L1 HamoTaHa Ha CTaHZApTHOM (EPPUTOBOM CTEPXKHE
mHon 160 MM, comepxut 200 BUTKOB ¢ oTBOmoM oT 60-ro BUTKA.
B kayectBe TtpaHcdopmaropa T1 ucCronb3oBaH TepeMOTaHHBIN
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tpaHchopmaTop TB3-1-9 (BeixomHoit TpaHchopMmaTop 3ByKa OT
JIAMITOBBIX TeeBU30poB). B nepBuyHoii obmoTke 2200 + 600 BUT-
KOB, BO BropuyHoit 130 BuTKOB npoBoxa [19B nuamerpom 0,4 MMm.
[onosky rpomkoroBoputens 1TA-40P ycraHoBieHB B HEOOIBLUIOH
Ak 6e3 3agHeit creHKA. Auddy30pbl OTKPBITHI.

Hananky nmpuemMHuKa 1eaecoodpa3HO HayaTh C HACTPOHKHA KOH-
typoB WAL, Cl1 u L1, C3 Ha yacTOTy pamvMOCTaHUMHU. DTO MOXHO
CIeNaTh C NOMOLIBIO ocuorpada Wi MWIIMBOJIbTMETpA. Hanps-
XeHUe CUrHajza Ha orBome kKaryuwikd L1 momkHo OwiTh 35...20 MB.
[Ipy OGonpuIMX 3HAYEHUAX BO3MOXHBI MCKAXEHUA B JACTEKTOPE.
[TomncrpoeunpiMu pesucropamu R1, R7 ycraHaBAMBaroT ONTUMaib-
HblE TOKH TIOTpeOACHUST METeKTOpa M TIPEABAPUTEABHOTO KacKana
V34, [1ocie HACTPONUKHA MX MOXHO 3aMEHUTh IMOCTOSHHBIMU PE3U-
ctopamd. Hanamka BBIXOJHOTO Kackaga CBOAMTCA K YCTaHOBKE
TOKa 1oKosA TpaH3ucropoB VTE, VI9 noacTpoeyHbIM pPE3UCTOPOM
R10. Ans ROCTMXKEHUA HAMMEHDBIUIMX 3HAYEHHH [10TpeOAsIeMOTO
TOKA TOK TIOKOSI YCTAHABIMBAIOT paBHLIM 5...10 MKA. Tlpu usmene-
HUHU HATIPSDKEHUS TIUTAHUSA TOK TMOKOS TIPUACTCS MOACTPaUuBaTh, HO
OYEHb PENKO, BO3MOXHO pa3 B HECKOJNbKO MecsiueB. Eciu xe
TIOZICTPOHKA HeXXeNaTelbHa, MOXKHO PEKOMEHIOBATE YCTAaHOBKY TOKa
nokos B nipexenax 100...150 MKA.

DKCIIEPUMEHTHI C OITUCHIBAEMBIM (TPUEMHHUKOM [I0KA3&Th, YTO B
KauecTBe MCTOYHMKA TIMTAHUS MOXHO WCIIONb30BaTh Oarapero u3 Cra-
PhIX, OTPabOTAHHBIX TATbBAHMYECKMX IEMEHTOB. bhbila cocrapieHa
Gatapest U3 YeThIpeX crapbix ameMeHToB THMa 316 (R6, AA) ¢ obrmm
HanpsokeHreM 3 B. OT Takoro MCTOYHUKA NPUEMHUK paboTai OKOJIO
JABYX MeCSUEB 0e3 BBLIKIIOUEHUS TMUTAHUSA: MPUMEPHO 110 § YacoB B
HeHb NPU CpelHEH TI'POMKOCTH, a OCTAIBHOE BpeMSI — B DPEXNME
mormyanust. Ot 3apspkeHHoro 1o 3 B nonucropa emxocteio 1 @ npuem-
HHUK paboTan bosee 6 yacoB. [To pacueraM, OT JIBYX CBEXUX IEMEHTOB
tuna 316 nmpueMHUK poymkeH paborarh okosno 10000 yacos, T.e. sie-
MEHTBI IIUTAHUA MOXHO MEHSATb pa3 B HECKOJBbKO JeT. [lomHoe omuca-
HHE TpueMHHKa Bbl MOXeTe HailTd B [16].

2.15. CpeAHEBOJIHOBLIA NMPUEMHUK

BemxonmHag MowHocTh TippeMHuMka 200 MBT, 4yBCTBUTENTLHOCTB
10 MB/M. Yeunmurens PY (puc. 2.21) mpueMHHMKa COOpaH Ha TpaH3HUC-
topax V11, VT2. JleTexTop BBIIOJIHEH 1O CXeME YHBOSHUSA HaIIpsKe-
HUA Ha KPEMHMEBBIX IMOJAX, MO3TOMY HA HHX TIOJACTCS HAIIPSKEHUE
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- CMELICHHUS C Pe3ncTopa R5. Yewmrens 34 maByxxackamHbiii, TIEPBBII

KaCKaj BBITMONHEH Ha TpaH3uctope VT3, Bropoii — Ha TpaH3ucTopax
VT5, VT6. Tpanaucrop VT4 u pesuctopsl RS, R9 B nanHoil cxeme —
9TO MEMEHTBI CTAOWIU3ATOPA TOKA ITOKOS BBIXOAHOrO Kackama. Ilpu
YKa3aHHBIX HOMUHaNaX pe3ucTopoB R8 u R9 oH pasen 2...4 MA.

HE-e .
[of:) VD1, VD2 KO503A BA1
30Mmk C5,C60,047mMx  R10
V15 -3
T
1.6k KT815A SA1
_Ixs1
= Ci
[ 43

c2
5...180

1%
Al - -

Puc. 2.21. CxeMma cpeaHesonHoBoro NpUeMHUKa

MarHutHas aHTeHHa BbINIONTHEHa Ha (HepPPUTOBOM CTEPXHE
400HH, nmuamerp crepxus 8 MM, mmuHa 70 mwM, Katymka L1
Hamotana nposonoM JIDINO 8x0,07 u comepxut 75 BUTKOB, Ka-
Tymika L2 umeer 4 Butka niposona [1DB auamerpom 0,12 mm. I1pu
HaJIRXWBAaHUH TIPUEMHHUKA TIOROOpPOM pesucTopa R2* ycraHasmupa-
IOT Ha pesucrope R5 nanpsxkenue 1...1,3 B, nmonbopom pesucropa
R7* — nonosuHy HanpsiKeHUs MUTaHUSA HA IMUTTEPAX BHIXOTHBIX
TPaH3UCTOPOB, a MOAOOPOM pe3ucTropa R9* — TOK MOKOS BBIXOI-
HBIX TPaH3UCTOPOB. OnHcaHKe TIPUEMHHKA npuBogurcsa B [17].

2.16. MpocTon npuemuuk 2-V-2
Ha NATU TpaH3ucTopax

OTOT TPaH3UCTOPHLIA TIPUEMHHK (puc. 2.22) paccyuTaH Ha
MHIMBUAYAIBHOE TPOCITYIUMBAHUE YEPE3 TONOBHON TenedoH Ipo-
TPAMM MECTHBIX IJIMHHOBOJNIHOBBIX PaguoCTaHUMi. YyBCTBUTEIb-

HOCTb mipueMHuka 10 MB/M, BmixomHag Mommocts 5 MBT, TOK
TOTPEOIEHUS OKOJIO 5 MA.
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Ha tpansucropax VT1, VI2 cobpan arieppoauyecKuid yCum-
TeJIb BBICOKOM 4aCTOThbI, ¢ Harpy3ku YBY curHas rnocrymaer Ha
TpaH3ucTop VI3 (CTPYKTYpH N-p-n), KOTOPHINA OTHOBPEMEHHO SIB-
JASeTCH IETEKTOPOM H TipeaBapuTeiabHbiM Y3UY. JanpHeiiuuee yCH-
JIEHWE CUTHaNa MPOHU3BOIAT TpaH3ucTopbl VT4, VT5. BeixomHoii
KacKaJl HarpyXeH Ha ToloBHOW tenedon tTuna TM-2A. B npuem-
HUKE WMCHONAb30BaHbl TpaHsucTopel: [1401...11416 (VT1, VT2);
MII37.. MII38 (VT3); MI139...MI142 (VT4, VT9).

Karymiku L1 1 L2 HamMoTaHBl Ha OyMaXHBIX KapKacax M HANEThb
Ha depputoBblit crepxeHs 600HH mmamerpom 8 u ol 60 MM.

0.25..0.5mA 2.4 MA
...0,6 MA 22...0,0 M
05.00u o 025.05wh (005
X
BF1
Rt~
A
[’jean
VT G1
c2 A=
WA1 il
1,3§‘+
VT2 s
I L2 6800
C16..300
VT1, VT2 N416 P |2
VI3 Mns7 2%
VT4,VT5 MN39 A s e
-l

60

" Puc. 2.28. leyaTHsie nnartel NpOCTOro npueMHuka 2-V-2 Ha namm TpaH3ncTopax
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Katymika L1 comepxur 240...250 ButkoB npoBoma [1DB AMAMETPOM
0,1...0,12 MM, Karymka L2 — 5...20 ButkoB nipoBoza [1DB IHAMETPOM
0,18 mm. Ipoccens 1.3 HamarbiaeTcst HA HEPPUTOBOM KOJbLIE UAMeET-
poM 7 MM U comepxut 160 BUTKOB ripoBona [19B nyamerpom 0,12 M.
IleyaTHbie rU1aThl IPUEMHMKA TIPUBOIATCS Ha puc. 2.23, pPEKOMeH 1a-
LMK TIO MOHTAaXY M HACTpOWKE IIPUEMHUKA TipuBOIATCA B [18].

2.17. CpeAHEeBONHOBLIA NPUEMHUK NPSMOro
yCuneHus Ha natv TpaH3mcTopax

llpuemunk pabortaer B nuanasone CB, vMeeT uyBCTBUTENb-

HOCTb 5 MB/M. BrixomHast MoutHocts 95 MBT, TOK ToTpeGneHuns B
pexrdme MomyaHust 15 MA. -

- Beuenennstit xonurypom L1, Cl (puc. 2.24) curHanm TIOCTYyTIaeT
yepe3 KaTyIUKy CBS3M Ha yCHauTeN b PU, BLIMOMHEHHbI Ha TpaH3U-
cropax VT1, VI2 no cxeme ¢ AMHAMHYECKOi HArpys3Koii. HeTexTtop
IIPUEMHUMKA BBIMOJIHEH Ha muomaXx VDI, VD2 mo cxeme ynBoeHUst
HanpspkeHus. C pe3ncTopa Harpysku JETEKTOpa, CIYXKALIEro TAKKE
PETYIATOPOM TPOMKOCTH, CMTHAI TIOCTYITAET Ha MepBblil Kackan Y34
(VT3). BeixonHoii xacKaj BBIIOIHEH Ha TpaH3ucTtopax VT4 u VTS.
baarogaps opurMHaIBHOMY CXEMHOMY PEIIEHUIO BHIXOZHOTO KACKa-
fld YRANOCh WCIIONb30BATh TPAH3UCTOPHI OMMHAKOBOM CTPYKTYDHI,
UCKITIOYUTh Uend OOC U COKpaTUTh YUCTO PamrosNeMeHTOB.

MarHuTHas aHTEHHa BBITIONIHEHA HA TUIOCKOM (DeppUTOBOM CTEPXKHE
400HH rtomuuoit 4 MM, mdprHa cTepxHs 12 Mu, wmna 80...90 M.
Karymky HamoTaHbl Ha Kapkacax M3 IUIOTHOH OyMaru TIPOBOIOM
JISIHO 8x0,07. Karymka L1 comepxur 75 ButkoB, L2 — 2 surka.

VT2 KT315A

CB 6800

Puc. 2.24. Cxema cpenHeBonHoBsoro npuemMHnKa npsmoro YCUNEHUS Ha NATU TPAH3UCTOpaX
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[leyaTHad TUIaTa TIPUEMHUKA TIPUBOIMTCA Ha puc. 2.25 u 2.26.

Meronrka HamaxXuBaHus npusoguTcs B [19].

!
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Puc. 2.25. MNevatHas nnata CPEAHEBONHOBOIO NMPUEMHUKE NPSIMOro YCUneHus
' Ha NATH TPaH3UCTOPax :
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Puc. 2.26. [evatHas nnarta cpeaxeBo/IHOBOMO pueMHuKa NpaMore yeuneHus
Ha naTH TPaH3UCTOPax CO CTOPOHbLI YCTaHOBIEHHbLIX 3/IeMEHTOB
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2.18. PapvonpuemMuuk «lOHOCTh-105»

HyBCTBUTENILHOCTL IPUEMHMKA C BXOZA TIEPBOTO KacKaja yCHU-~
matens PY (puc. 2.27) cocraBnsier 10 MxB, T.e. BionHe cpaBHMa
C YYBCTBUTEJIBHOCTBIO CYIIEPreTepOAMHA. [1pU yBEeIUYEHUH YPOBHS
BXOIHOIO PaaMOyYyacTOTHOTO CHrHada o 2 MB (8 200 pa3) rpoM-
KOCTb 3ByKa M3MEHSETCH HE3HAUMUTEIbHO — TAaKOBO NEMCTBUE UC-

TIONB30BAHHOTO B TIPMEMHMKE YCTPOMCTBA CXATUH TMHAMUYECKOTO

AWArasoHa cUrHaia. PaGoTociioco6HOCTh pHeMHUKA COXpaHseTcd
TP CHUXKCHWM HanpsDKeHust nuraHud o 1,5 B. Tlpu orcyrersumn
CHTHaJIa TIOTPEOIAEMBI TOK HE TIPEBBILIAET § MA.

C4 50mx 68  BI0O ‘ C11 200 mk 6,38
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Puc. 2.27. Cxema pagvonpuemnmka «fOHoCTb- 105»

Yeunurens PY npuemHUKa TpexKacKamHbl, C HEnocpenCcTBEH-
HOM CBA3BIO MEXIY KacKajlaMH M TIYOOKUMU OTPHULIATENbHBLIMU
obparubiMu CBs3siMH. [lonGopom pesuctopa R3 MOXHO B mHpoKuxX
TIpefie/IaX U3MEHSTD TIYOMHY 0BpaTHOM CBA3M, CIEI0BATENLHO, BXOA-
HOE COMNpOTUBIEHUE YCHJIMTENA U KOXPDUUHMEHT YCWIECHUS O Ha-
npsokeHuio. K ripumepy, ecnu B3ATh pesuctop R3 cornporupieHuem
30...50 OM, TO BXOZHOE CONPOTUBJIEHHE YCHUIMTENS BO3PACTET O
COTCH KMJIOOM, a KOO(DPUUMEHT YCUNEHUS 3aMETHO YMEHLIIUTCS.
[loTepro ycueHHUss MOXHO CKOMITEHCUPOBaTh, TIONKITIOUMB Koe6a-
TEJIbHBIM KOHTYP K BXOAY YCWIIMTENSI Yepe3 PE3UCTOpP COMpPOTHBIE-
Huem 1.2 kOM, T.e. u36aBUTBCA OT Karyurky cBs3u. [Ipaenma, B
STOM ClIy4yae TIDU MCITONb30BaHUM TpaH3MCTOpoB cepun KT315 ycu-
JIATENTb MOXKET CaMOBO30YIUTHCS Ha YactoTax okoino | MTi, Ho ripu
3aMeHe UX TpaH3uctopamu cepuit KT316, KT306, KT325 camMmoBo3-
OyXneHue OObIYHO IIPOTIAHAET.
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[nybokaa orpulaTenbHas obpaTHasi CBS3b CTAOMJIM3UPYET I1a-
paMeTphl YCHIIUTENA TPU UCIIOAb30BAHUM TPAH3UCTOPOB C 3HAYHU-
TEJILHBIM Pa30pocoM KO3(P@PHULUEHTOB Teperauyu ToKa.

K Bbixomy ycunurens PY mnopknoueH METEKTOPHBIA KacKal.
Ero ortnuuutenbHas OCOOEHHOCTh — TIPUMEHEHHE JOMOJIHUTEINb-
Horo puona VDI1. B urore monyyaetcsi yCTpOUCTBO CXaTHA THAHA-
MHYECKOTO QUaria3oHa CHUTHala Tepel ero AETeKTUPOBAHUEM, KO-
TOpPOE B HAHHOM IIPUEMHUKE 3aMEHSET CHUCTEMY aBTOMATUYECKOM
peryaupoBku ycireHust (APY). 31ech MOXHO UCTIONB30BaTh TOJb-
KO TeépMaHHUEBLIE TUOMLI. )

Yewnurenb 3BYKOBOI YaCTOThI, TIONKIIOYEHHBIH K JETEKTOPY,
TakXe MMeeT paj ocobenHocTeir. [Ipexme Bcero, 3T0 rabBaHUYEC-
Kag CBfA3L MEXAY KackKajaMmH, TIO3BOJISIolasgs COKPaTUTb YHUCHO
IIEPEXOAHBIX OKCUIHBIX KOHEHCATOPOB. biiarogapst B3aMMHOI1 KOM-
TIEHCALIMU TEMIIEPATYPHOI 3aBUCHMMOCTH HANPSXKEHUA CMEIEHUSA
p-n nepexofoB TpaHaucropoB VT4 u VT6, nosbiuaercs obuias
TeMIlepaTypHasi CTaOMJIBHOCTh ycuaureas 34.

[my0okue oTpulaTeNsHbIE OOpaTHBIE CBA3U, KOTOPBLIMH OXBa-
YeHBI TepBbIe JIBa KACKaJa MPeABAPUTENbHOTO YCUIUTENS U TIOCTIE-
IOYIOLME KACKAIbl YCWINTENSI MOIITHOCTH, CTAOWIM3UPYIOT XapaKTe-
pUCTUKY ycunautenass 3Y Ipd MUCMOAB30BAHUM TPaH3UCTOPOB CO
3HAYUTENbHBIM pa3dpoCcoM IMapaMeTpoB.

C Lenpi0 YMeHbIIEHUA MCKAXKEHHUI TUIA <«CTyNEHbKa» KO3(-
GULMEHT YCWIEHUS 110 HANpPSTKEHUIO YCHIIUTEAS! MOIIHOCTHU (BBI-
oopoMm cootBeTcTBYIOUIE] TiyOUMHBI OOC) yCTaHOB/IEH HEOOMBIIUM
(okono 5). Tok mokos (mpuMepHO 1 MA) 3aiaH TIPAMBIM HarlpsKe-
HMEM TIOCAEHOBATEIbHO BKIIOYEHHBIX nuoxoB VD4 u VDS, Onun
U3 IMONOB NOMXeH ObITh KPEMHUEBBIH, APYroi repMaHUeBbid. Tor-
Ja HarmpsSKeHUe CMenieHUs He mpeBbicdT 1 B, a TeMmrrepaTypHbIii
K03bDUILHUEHT HANpPsSKEHUS OyIeT NMPUMEPHO paBeH CYMMapHOMY
TEMMEPATYPHOMY KO3 ULMEHTY HATIPSDKEHUST SMUTTEPHEIX Tiepe-
XOIOB KpeMHHEBBIX TpaH3ucTopoB VI8 u VT9. laa yayuineHus
AKYCTUYECKUX CBOWCTB NPUEMHHUKA HUCTIONB3YETCH HUHaAMMYeCcKas
ronoska 0,25T'[1-19, B pesynbTare 4€ro BO3pocCia TPOMKOCTb 3BYKA
TIIPY TOM Xe€ ITOABOXMMOM K 3BYKOBOH KaTyuliKe curHane. bnaropa-
PA BEICOKOI YYBCTBUTEILHOCTH TPMEMHHMKA YIAIOCh OOOUTUCH 6e3
BHeEIlIHE AaHTEHHBI U YIIPOCTUTh KOHCTPYKLMIO TIPUEMHUKA.

[IpaBuIbHO COOpPAHHBIN NPUEMHUK B HATAXXUBAHMH HE HYXIa-
eTcsl. OHAKO B HEKOTOPBIX CAyYasx HabaogaeTcsl BIUSAHUE BBIXOL-
HOTO Kackama ycumiureass PY Ha BXomHylio uernb — BeAb IipU
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;@HDGHCHGHHOM BKJIIOUEHUH KATYIHIKU CBSI3H MArHATHOW AHTEHHBI
BO3HUKACT MONOXUTEAbHASA 06[)&"1‘1-1&51 CBA3b, ITOABIAIOTCA CBUCTS-

e 3BYKM. M36aBUTLCA OT HUX MOXHO W3MEHEHUEM IIOPAIKA
TIONKJIIOUEHHUST BHIBOJIOB KATYLIKW CBSA3U, YMEHBLUEHUEM YHCIIa ee

BUTKOB JO JIBYX, TIPMKPBITHEM YYacTKa MOHTAXHOH IUIATBI CO
CTOPOHBI TIeYaTHBIX TIPOBOXHMKOB (Hax BBIXOJHBIM KacCKaioM YCHU-
nurens PY u perekTopoM) MIacTHHON GOABIHPOBAHHOTO CTCKIIO-
TEKCTONUTA, (ONBIY KOTOPOrO COCOUHSIOT C OOIMM TIPOBOAOM
MpUeMHUKA. MarHuTHast aHTEHHA BBITIOJIHEHA Ha THIOCKOM Qeppu-
ToBOoM cTepxHe 400HH TommuHoi 4 MM, luMpUHA CTepXHS 12 MM,
mmHa 70 mMm. Karyluku HamMoTaHbl Ha KapkKacax M3 IIJIOTHOIA
oymaru mposogoMm JIDIHO 8x0,07. Karyiuka L1 comepxur 75
BUTKOB, L2 — 4 Butka. IleyatHas ruiata TIppeMHUKA TIPUBOIHUTCH
Ha puc. 2.28. ['abapuTHbIe pasMepsl TUIATHI TipueMHUKa 90x115 MM
(6e3 yuyeTa BhIpE30B), TIOJIHOE OmMCaHWe TIpuBencHO B [20]. '

Puc. 2.28. lewarnas nnara pagnonpueMmamka «fOHocTs-105»
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2.19. PaauonpmnemMHuvk w3 nneunepa

JIro00i1 rnepeHOCHOW MArHUTOGOH WIM TUIEHEP MOXHO IIpEBpa-
TUTb B PaIMOINPUEMHOE YCTPOMCTBO. [IJI1 3TOTO JIOCTATOYHO BMECTO
OOBIYHOM KOMITAKT-KACCETH BCTaBUTh B MAarHUTO(OH NpeaaracMyro
pamMokaccety. Paguokaccera, a TouHee NPUEMHUK, COOpaHa B KOPIHY-
Ce OT ODBIYHOI KOMTIAKT-KacceThl. ISt 3TOro ComepXKumoe KOMITAKT-
KacceThbl YOMpaeTCsl U B HEe BCTABIAETCS YCTPOMCTBO, COOpPAHHOE IO
MIPUHLMITHATBHON CXeMe, TIPUBEEHHOM Ha puC. 2.29. Pamuonpuem-
HOE YCTPOICTBO COCTOMT M3 BXOJHOIO KOHTYpPA, TPEX KAaCKaloB yCHU-
neHns Beicokoi yactoThl (YBY) Ha tpansuctopax VT1...VT3, nerek-
Topa Ha TpaH3ucrope VT4, ycunurensa 3ByKoBoi 4acTothl (Y3Y) Ha
tpaH3ucropax VT5...VI7 u uHaykropa-usaydarens L3. |

KT3156 c7

KT3156

Puc. 2.29. Cxema npreMHuKa B KOMNaKT-kaccere

BxomHO! KOHTYp YCTPOMCTBA COCTOMT M3 KOHJIEHCATOpA Clu
KaTyimikd L1, pacrnionoxeHHoi Ha (eppUTOBOM CTEpXKHE MaTHUT-
Hoit aHTeHHB! (WAL). Ilogbopom emkocth Cl BXOOHOU KOHTYpP
HACTPaMBAIOT HAa 4YaCTOTY BBLIOPAHHONI PajUOCTAHLMHU B INHMHHO-
BOJIHOBOM AuarnazoHe. I1puHATBINA CUrHaAnm yepe3 KaTyuiky cBi3u L2
rmocrynaer Ha Bxon YBY M ycuauBaeTcs TpeMsl €ro KackagaMy Ha
tpaHsucropax VT1...VT3. C Harpy3ku nocjiegHero Kackaga {(pe3u-
cropa R7) cUrHai riogaeTcsi Ha  IETEKTOp, COOpaHHbLIA Ha TPaH3H-
crope VT4. Harpyskoii getekropa siBasercst peaucrop R8, 3ainyH-
TUPOBAHHBIA IO BHICOKON 4YacroTe KouaeHcatopom C6.
JIOCTOMHCTBOM NMPUMEHEHHOTO aMIUTMTYIHOTO JETEKTOpa ABIAETCH
BbICOKAs YyBCTBUTEJIBHOCTE U IMHEHHOCTD 3a CYeT OOMbIIOH BeH-
yuHb! corpotHBieHUss R8. Tpausucrop VI4 paboraer mipu Majiom
KOJJIEKTOPHOM TOKE, M JNETCKTHPOBAHUE ITPOUCXOAUT HA HUXHEM
crube ero xapaxkTepucTUKU. IlodyyeHHBIA Ha BBIXOJAE HETEKTOpa
HU3KOYACTOTHBII CUTHAI YCWIMBAETCS TPEXKACKATHBIM YCUIUTE-
jeM Ha Tpansucropax VT5...VT7. CB43b B yCUUTe e Ta/IbBAHUYEC-
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¥ad, MOSTOMY TIPU HAaNaXUBAHUU HEOOXOAUMO TIONOOPATh TOMBLKO
pesucrop RY, no0uBasgch MakCUManbHON TPOMKOCTHU IPU MHUHHU-
MaJIBHBIX MCKAXECHHMAX M OTCYTCTBUHM CaMOBO30yxmeHust. Harpys-
Koii BLIXOHOTO Kackafa Y3Y dpinseTca MHIYKTOp-H3my4yaTens L3,
¢ TIOMOLIBIO KOTOPOTO OCYIECTBAsIETCS repenada curHana 34 na
YHUBEPCAIbHYIO TOJIOBKY MarHUTOgOHA.

. JL1s IMTaHUS PajiuOTIPUEMHOTO YCTPOUCTBA UCTIONB3YETCS OXUH
MajtorabaputHelii akkymynarop G1 HanpsokenueM 1,5 B, Kotopblit
aBTOMATHYECKH BKJIIOYAETCH yepe3 BbIKmouareab SB1 rmipu ycra-
HOBKE PafMOKACCEeThl B MAarHUTO(OH.

UunykTop-usnydarens L3 nipencrasnsgeT coboil OOBIYHYIO Ka-
TYIIKY UHAYKTUBHOCTH, HAMOTAHHYIO HA TIOJMCTUPOJBHOM KapKace
AMaMeTpoOM 2,5 MM, BBICOTA KATYIIKU — 8§ MM. MIHIyKTOp comepXuT
600 ButkoB npoBopa [1DB guamerpom 0,06 MMm. T'OTOBBIN UHAYKTOp
PACIIOJIaraloT TOPU30HTANbHO (OCh MHAYKTOpA PacCriojaraioT riapai-
JeNbHO JTMHHOM CTOPOHE KACCETHI) B KOPIIYCE KACCEThI U TPHKIIE-
UBAIOT K OCHOBAHMIO KACCEThl -TaK, YTOOBI OH COHpMKacancsi C
3a30pOM YHHMBEPCAIBHOM rojioBKM MarHurodoHa. B Mecre coripu-

'KOCHOBEHHMS TONMOBKHM MAarHUTOdOHA C HHAYKTOPOM BO3MOXHO 3a-

MbIKaHHE BUTKOB TIpoBoaa. YToGhI 5TOro He IpOM30LIIO, HA MHAYK-
TOp NMPHUKJIEUBAIOT KYCOK H30JIEHTBI WM TOAHCTHUPOIBHOM .IIEHKHU.

®epputoBblit cTepXkeHb (400HH) MaruuTHON aHTeHHBI UMeeT

.pa3mepnl 3x12x80 mM. KaTtymika L1 HamoTtaHa nipoBogoM [1DJI1IIO

mramerpoM 0,1 MM IATbIO CEKUMSMU TI0 35 BUTKOB B KaXIOW.
Karymka cBa3u L2 conepxur 15...20 BUTKOB TaKoro xe IpoBod.

B ripyeMHOM YCTPOMCTBE C LIEJBIO YMEHBIICHUS TEMITepaTypPHOM
HECTAaOMABHOCTH pPaboOThl TPMEMHHMKA HCMONB30BAHBI KpPEMHHEBBIE
TpaH3ucTOpbl. He M3MeHssT HOMMHANB PE3UCTOPOB, YKa3aHHBLIX Ha
CXeM€e, MX MOXHO 3aMeHUTh TpaH3ucropaM THila KT301, KT312.

JUtst BRIIOYEHMST paliiOKACCETh €€ BCTABJIIIOT B KAacCEeTONEpXareib
M HaXUMaIOT KHOMKY «BocnpousseneHue». HemoctarkoM OMUCAHHOTO
BapHaHTa ARISAETCA TO, YTO IIpH TOM OymeT paboTah JIEHTOIPOTHK-
HBIA MEXaHHU3M, JJIS1 €T0 OTKITIOUEHUS HEODXOIUMO YCTAHOBUTD JIOTION-
HUTENELHBI BBIKIIOYATETs ABUTATENS MArHUTOGOHA.

Hcrions3ys TIpMHUMIT TIEpeNayd CUTHAJIOB HU3KOW 4YacTOThI €
TIOMOILLBIO UHAYKTOPAa-U3Ny4aTeast Ha YHUBEPCAILHYIO TOJIOBKY Mar-
HUTOGOHA, MOXHO TIOCTPOUTh 00JIee¢ COBEPIUEHHBI PaAMOTIPUEMHUK
Ha Ipyrue auvanasoHsl. KpoMme Toro, eciv B pamvoKacceTe BBIBECTH
TOTIOTHUTENbHBIE KOHTAKTBI JUIA TIOAKIIOUEHUSI K IITATHOMY IIMTa-
HHUIO MarHUTOgOHA, MOXHO C3KOHOMHUTE Ha akkymynarope Gl. Ilox-
pobHee 06 3TOM NMpUEMHHUKE Bbl MOXeTe TIpouyuTarh B [21].
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2.20. NMpUeMHuK NpaAMoOro yCusieHus Ha wectum
TPaH3NCTOPaxX C HU3KOBOMbTHbIM NMUTAHMEM

XOTs1 HalpsEKeHHe MUTaHus 3TOro TipueMHuKa (puc. 2.30) Bcero
1,5 B, oH nmo3BosnseT ¢ JOCTATOUHOI IPOMKOCTbIO MPUHNMATh pPaanoBe-
HIATEIbHBIC CTAHLAM B JUATIa30HE CPEIHUX M JUIMHHBIX BOJH. IIpuem
BEIETCS HA MArHUTHYIO aHTEHHY, COCTOSIIIYIO M3 KOHTYPHOM KaTylIKH
L1 u xarymuky cpssu L2, pasMelleHHbIX Ha CTEpPXKHE U3 ¢epputa.
deppurossiii crepxens mapku 600HH umeer muaMeTp 8 MM U IUTMHY
100 MM, karywika LI cogepxur 150 ButkoB mposona [19B-2 nua-
metpom 0,12 MM, HAMOTaHHBIX BUTOK K BUTKY, a KaTymika L2
HaMoTaHa Ha OyMaxXHOM Kapkace Tiopepx KaTymku L1 U coaepxuTt
3 Burtka nposoaa [19B-2 auamerpom 0,21 MMm.

Puc. 2.30. Cxema npuemMHiKka Npamoro yCuneHust Ha 6- TpaHsncTopax
‘ C HU3KOBONLTHLIM MUTAHNEM

C ‘xarywikn L2 BoimenenHnle Koutypom L1, Cl Konebanust
MOJAIOTCA Ha IEepPeEMEHHBIA PEe3UCTOp, SBISIOIUMMICS PETYIITOPOM
TpoMKOCTH. TaKkoe pacTiooXeHue perynsTopa Mo3BONAET PEAOTB-
paTUTh TIEPETPY3KY KACKamoB TIpU OONBLUMX BXOXHBLIX CUTHATAX.

C perynaropa rpoMkoctyd BY curHan mocTymaeT ganee Ha Tpex-
KAacKaIHbI YCWIMTENb BBICOKOI 4acTOThl, COOpaHHBIH Ha TpaH3uUC-
topax V1..V3. B KaxmoM Kackage BBeleHa oOpaTHast CBSI3b IO
[TOCTOSIHHOMY TOKY TIOAKJTIOYEHUEM IIETIOYKM 0a30BbIX Pe3uCTOPOB
(R2, R3 s nepBoro Kackama) X KOMEKTOPY TpaH3UCTopa. B To Xke
BpeMsI, TMONKIIOYEHHUE K LIEMOYKaM KOHAEHCATopa CpaBHUTENBHO
HeOonbiIoit eMkocTd (C2 B mepBOM KacKaie) [M03BOMWIO 3HAYM-
TEJIbHO YMEHBIIUTh OTPULIATENLHYIO OOpaTHYIO CBSI3b TIO MEPEMEH-
HOMY TOKY BBICOKO# 4acTOTBL. B uTOre B KaXIOM Kackane NelCTBYeT
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YaCTOTHO3aBUCHMas oOpaTHasi CBsI3b, KOTOPas COBMECTHO C Tepe-
XOIHBIMU KOHIeHCaTopaMu HebosbLioit emxoct (C3, C5, C7) no-
3BOMUNA HOOUTHC HauMOONbIUEH YYBCTBUTENBHOCTM HAa YacTOTax
1,0...1,2 MI' cpeqHeBOTHOBOTO qUanasoHa U oCaableHMs: YYBCTBY -
TEABHOCTH HA yactotax Hxe 180 k11 B AManazoHe MIMHHBIX BOJH.

C Harpysku nocneaHero Kackaga ycunurtens BU (pesucrop
R10) curHan nocrymaer Ha AETEKTOD, BHITOTHEHHBI 110 HECKOIh-
KO HeoObIYHOW cXeMe Ha TpaH3ucropax V4, V5. [Ipu monoxuress-
HBIX TIOMyTIepHOaax CUrHaja paboraeTr TpaH3ucrop V4, mpu ortpu-
LaTeNbHbIX — TpaH3UCTOp V5. Harpyskoii merexropa sBnsercs
pesuctop R11, konaeHcatop C9 GunbTpyeT BLICOKOYACTOTHYIO CO-
CTaBJIIOLLYIO CUTHafa. brarodapsi MCHONL3OBAHMIO TAKOTO JETEK-
TOpa YAAJIOCh HUCKIIOYUTH IMEPEXOAHBIA IJEKTPOIUTHYECKHiIl KOH-
ACHCATOP M TOAKIIOYUTL TpaH3ucTop V6 ycunurtens 34
HETIOCPENCTBEHHO K HAarpysKe AeTekTopa. B 1iens KoseKropa TpaH-
3uctopa V6 BKiioyeHa auHamuyeckas ronoska Bl. [TonHoe omuca-
HHME TIpUEMHUKA TIpMBeIeHO B [22].

2.21. WWlecTuTpaH3uUCTOPHLIA NpUEeMHMK
npaMoro ycuneHus auanasoHa CB

Oco6eHHOCTAMY 3TOTO TIPUEMHMKA ABISIETCS pedIeKCHBII Kac-
Kan B ycumurene PY (puc. 2.31) i HEOOBIYHOE MTOCTPOEHUE BBLIXOM-
Horo Kackana Y3Y. PaxuouactoTHblit curHan ¢ karywku L2 mocty-
naer Ha TpaHsucrop VI1. C ero Harpysku (pesucrop R2) curnan
nojgaeTcs Ha TpaHsucTop VT2, 3arem uepe3 KoHaeHcatop C7 — Ha
metextop Ha avomax VDI, VD2. TponerexTupoBaHHbiii curnan 34
YCWIMBAETCS TPAH3UCTOPOM VT2 (B pednekcHOM pexume), U TIoCTy-
NAaCT Ha PErylasiTop IPOMKOCTH, a C HEro, 4epes (UILTPYIOLLYIO

. . . - -
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Puc. 2.31. Cxema WeCTUTPaH3NCTOPHOIO MPUEMHHKE NPSMOro younenust avanasorHa CB
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nerrouxy R7, C9, C10, Ha 6a3y Tpan3uctopa VT3. BoixogHoit kackan
Y3Y cobpan Ha TpaH3uctopax VT4...VT6, oH pa3BMBaeT BLIXOAHYIO
MOIIHOCTL 180 MBT mipM conpoTuBiIeHUMM Harpy3ku 8 OM u Hampsi-
JKeHUM nutaHusa 6 B.

MarHyTHag aHT€HHAa MPUEMHMKA BBLITIOIHEHA HA MIIOCKOM (¢ep-
putoBoM ctepxkHe 400HH, TormuHON 4 MM, UWIMpUHA CTEPXKHS

12 MM, mvHa 70 M. Karynikd HaMOTaHBI Ha Kapkacax U3 IUIoT-

Hoit 6ymaru npoBogoM JIDIIO 8x0,07. Karymika L1 comepxur 75
BuTKOB, .2 — 4 BuTKA. |

ITosHOe onucaHyue MpuHIMNA paboThl BRIXOOJHOIO KacKaga TpU-
eMHUKAa W METOMMKa HaCTPOIKU omicaHul B [23].

2.22. CeMuTpaH3UCTOpPHbIN nNpuemMHuk [B-CB
C 3NEKTPOHHON HACTPOUKON

IIpueMHUK € 3NEKTPOHHOM HAcTpoKoif (puc. 2.32) paccYuTaH
Ha TIpMeM IporpaMMm paguocTaHuuii B guamnasodHax JAB u CB
(mopgmviantazoHs! 170...375, 550...860 u 860...1250 xI'u). YyBcTBU-
TeNbHOCTL npuemHuka (1,5...2,5 mB/M) mocrarouyna mas mpuema
OTHANEHHBbIX CcTaHuMil. [IuTaeTcd npueMHUK OT Oarapeu, coCTaB-
neHHOU u3 8 akkymynsaTopoB J1-0,1. OCO6EHHOCTRIO TPUEMHHKA
SIBJISICTCSI TIPUMEHECHUE B HEM PE30HAHCHOIO KaCKOIHOTO yCUJIUTE-

C1,C6 0,047 Mk RS A R7* R13*
M 1,5k 30
C2, €3, €5, C7, C8, (215 MA
C10,C12 0,01 Mk (|35 5B ! x- " 810 MA
0,6...0,8 MA IH 06..0,8 MA R8 - R10* -
> + . ~—g—2{"4 10x 47x BA1
0,1rA-8
R A2 A3’ R4 rps* 1 T
[/ ™ 750« [7 750K 7i1M 510x co
ci c6 |‘:" gosm
+—{H H ILS : ~ ciz| e13
VD1 c8
¥ 5a1 ] VIS HEHR
—+ vb3 100MK
A Tos | 15B
VT3
YWM VT4 SA2\
> ' o GB1
L1 |‘-2 ' Rit OB} Ve 108
+
AN
* TT T ™47 | b

T VT1..VT3 401 )
Puc. 2.32. CxemMa CeMuTPaH3INCTOPHOIO nipimemMuinka [B-CB ¢ SneKTpoHHOR HaCTPOAKOMA
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VT4..v16 MN41 1

nst BY U 9neKTPOHHOM HACTPONKN KOHTYPOB C TIOMOILBIO BAaPUKa-
IIOB, B Ka4eCTBE KOTOPbIX YCMONLE30BaHbl CTaOMMUTpOHBI JI811-
[IpeMHUK comepXUT MarHUTHYIO aHTeHHY WAL, JTBYXKACKa@HbH
yewmrens BY (VT1..VT3), merektop (VD3) ¥ TpexkacKamHbii
ycuwnurenb 34, HarpyXeHHBII Ha JMHaMUYecKyIo TonoBKy 0,1/1-8.
IIpeMHUK mepecTpauBalOT ¢ OZHOrO IMONIMANa3oHa Ha OpYTOi
nepexmo4yeHreM oTBoaoB karywex L1 u L3, a BHyrpu moxauana-
30HOB — M3MEHEHMEM HamnpspkeHUs Ha crabumutponax VDI u
VD2 ¢ moMopio nepeMeHHOro pesvictopa RS.

Karymkm L1 v L2 nHamotaHst Ha ¢eppuroBom (600HH) crepxte
avaMeTpoM 8 u mnuHoi 95 MM. IlepBast U3 HuMX comepxuT (cuuTas
OT BbIBOAA, COCIMHEHHOTO cO crabumutpoHoM VDI1) 55 + 50 + 140
BUTKOB (TiepBasi CEKIMsI HAMOTaHa B OAUH cJoii poBomoM [1DB-1
JaMeTpoM 0,2 MM, OCTaJIbHble — CeKLMAMU 110 30 BUTKOB MpPOBO-
gom [19B-1 muamerpom 0,15 mm), BTopas — 12 BUTKOB TIpoBOZA
[19B-1 auamerpom 0,15 mm. Karywxu L3 u L4 Hamorausl Ha
CTaHAPTHBIX TPEXCEKUMOHHBIX KapKacax C IMOACTPOCYHBIMU eppH-
ToBeIMH (600HH) cepneunukamu CC 2,8x12. Katymka L3 nmeer
(cuuTas OT BLIBOJA, COENMHEHHOTO cO crabuimurporom VD2) 120 +
150 + 390 ButkoB npoBoma I19B-1 muamerpom 0,1 mm (Kaxas
CEKLMA Ha OTAENIbHOM Kapkace), L4 — 12 BurkoB rposopa [1DB-1
Auamerpom 0,15 MM, HAMOTaHHBIX TIOBEPX CEKIIMM KATYLUKH, COCTO-
awen u3 120 purkos. Jpoccemy L5 u L6 BoIMONHEHB! Ha deppuTo-
BbIX Kombuax (600HH) tuma K3x4x2,5 1 ¥MeOT, COOTBETCTBEHHO,
300 1 400 ButkoB npoBona [19B-1 guamerpom 0,1 MM. Tpancdop-
Marop T1 — BbIxomHOH, OT mOGOrO TPaH3UCTOPHOTO MPHUEMHMKA
(CpenHuUii BBIBON MEPBUYHON OOGMOTKU HE KMCIIONb3YETCSs).

[lomHoe omucaHue MOHTaXa U HACTPONKHM TIPUEMHHKA TIpUBeE-
IeHO B [24].

2.23. CeMUTpaH3nCTOPHbIA NMPUEMHUK
NPSMOro ycuneHus
B npuemnuke (puc. 2.33) aBa kackana ycwieHuss PU c APY,
meTexTop U Tpu Kackaga ycwieHust 3Y. [pueMHUK paccuyuraH Ha

paboTy B ABYX nuamasoHax (CB u [B), HOMUHATbHAs BBIXOZHAS
MOIIHOCTL ero cocrapnsier 100 mMBr.

[lepBbiit Kackan ycunurens PY coGpaH Ha mByx TPaH3UCTOPAX
IO CXeM€ ¢ MMHAMUYECKOI Harpy3kou. Tpausuctop VT1 BriioueH
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mo cxeme ¢ OB, a VI2 — ¢ OK. B urore kackam obnamaer
CPaBHUTENBHO BBICOKUM KO3(POULMEHTOM YCUNCHUSA TIPA HUIKUX
BXOIHOM W BBIXOTHOM CONpOTUBIEHUX. Biaarogaps HU3KOMY (OKOJIO
10 OM) BXOOHOMY COMPOTUBIEHUIO YAANOCh O0OMTUCH O3 Tpamu-
HUOHHOI KaTYLUIKH CBA3M U MPUMEHUTH MOCIENOBATEIbHbIN PE30-
HAHCHBII KOHTYP, cocTaBjleHHRI U3 Karyurek L1, L2 u KoHaeHca-
Topa epeMeHHoi1 eMKoctd C2. BorotrouatesneM SAl ycraHaBnuBaioT
HYXHBII pabouMil AUanasoH MPUEMHUKA, B THE3A0 XS1 BKIIOYAIOT
HapYXXHYIO aHTEHHY NpH TIpUEME YIATEHHBIX PagvioCTaHIMMI,

Majioe BBIXOAHOE COIPOTUBIEHME TIEPBOTO Kackana CIoco6-
CTBYET JIyYlLIEMY COITACOBAHUIO C TIOCAENYIOIUM KacKaloM ycue-
Hus PU, coOpanHbeIM Ha TpaH3uctope V13,

C Harpy3ku Broporo kackanga (pesvicrop R6) curnan PY mona-
eTcsl Ha IeTeKTOp, COOpaHHbI Ha KpeMHUeBbIx muomax VDI, VD2
no cxeme yaBoeHust HanpspkeHus. KonpeHcarop C9 puibTpyer
paIMOyacTOTHYIO COCTAaBISIIONLYIO, a pesucTtop R7 apngercst Harpys-
KOI1 IeTeKTopa ¥ PeTyIaTOPOM TPOMKOCTU. Yepes aToT pe3ucTop U
pesucTop R4 npoTekaeT MOCTOSHHBIA TOK, CO3AAIOIM#I Ha TUOAAX
IETEKTOpa HaualbHOe HampspKeHue cMeleHus. Yepes nepemeH-
HBI pe3ucTOp MPOTEKAaeT MOCTOSTHHAS COCTaBIISHOIAs IPOACTEKTH -
POBAHHOTO CHTHAJA, YIIpaBJIsfiollas YCUIIEHUEM TIepBOro Kackana, a
3HayuT, U Bcero ycunurensa PY.

C mBUXKA TIEpEMEHHOrO peaucropa curHai 34 mopaercs yepes
koHgeHcatop C8 nHa ycunutens 34, xoTopblil coOpaH IO TpaaulM-
OHHOIf cXeMe U He HyxXmaeTcd B OMWCaHWM. MarHuTHas aHTeHHa
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Puc. 2.33. CxemMa ceMuTpaH3ncTOPHOro NpneMHnKa npaMoro yennedns
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BBIMTOJTHEHa Ha QepputoBoM crepxkHe 400HH, karyka L1 conmep-
xuT 180 BuTKOB TIpoBOna [I1VB-1 muamerpom 0,15 MM, a Karyuka
L2 — 75 utkoB nposoga [19B-1 guamerpom 0,2 mMm. O6e KaTy1i-
KM HaMOTaHbI BUTOK K BHTKY. JluHamuueckas ronoska — 0,11J1-6.
[TeyatHass mmara TpueMHUKA IpUBelleHa Ha puc. 2.34, MoiHoe
OMUCaHUE MpUEMHUKA MMPUBOIUTCS B [26].
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2.24. Cemmpansucmpﬁbm .D,B -CB npmeMHuk
NPAMOro ycuieHus

Ycwmrtens PY storo nmpuemHuka (puc. 2.35) cobpaH Ha TpaH-
sucropax VI1 u VT2, B SMUTTEpHYIO LEIb ‘BTOPOTO TpaH3UCTOpa
BKJIIOYEH CBETOIHOA HLI — OH #BJIAIETCS WHIMKATOPOM HACTPOii-
ku. C Harpy3ku BToporo Kackana (pesuctop R2) curnan PU nocry-
maeT yepe3 KougeHcarop C7 Ha ACTEKTOP, BLIMOJHEHHBIA Ha TpaH-
suctope VT3. Harpyskoit gerexropa sBaseTcss pe3uctop RS,
paloOYacTOTHAS COCTaBJIsAIONIast [POJACTEKTUPOBAHHOTO CUTrHana
dunbrpyeTcs uénouxkoi C9, R9, CI10.

Kackan Ha TpaH3ucTtope VT3 BBIMOMHSET TaKXKe QPYyHKIUU yCU-
matesrs curHata APY u crabwimsaropa pexuma ycunutens PY.
HarpsikeHue cCMeuIeHMs, a TAKXKE HaIpsKEHUE YCUIIEHHOTO CUT-
nana APY nocrynaer Ha ycunurens PY yepes pesucrop R4. Korna
Bo3pacraeT BxoaHONH curHaa PY, yBenuuuBaercs TOCTOSIHHas CO-
CTABIISIOHIAA TIPONETEKTUPOBAHHOTO CUTHANA, a 3HAYUT, YMEHbLUA-
eTcsl 3MUTTEpHBIN TOK TpaHaucropa VT2, fpkocts csetonuona
T1alaeT, YTo CBUACTENICTBYET O TOYHOM HACTPOMKE Ha paguoOCTaH-
1. HavaapHbId pexuM paboTh! yCUITUTENRS P‘{ YCTaHaBIHUBAIOT
TIOICTPOCYHBIM pe3ucTopoM RS,

Bxomnas uenn rMpuUeMHUKa paccuyuTaHa Ha paboTy B Iuanaso-
Hax CB u JIB. Korga nepexirouarens SAl Haxogutcs B MOTOXe-
Hun CB (oHO TIoKazaHO Ha cxeme), Katyuiku L1 u L2 okasbiBatot-
csl BKJIIOYCHHBIMK TlapasienbHo. lpu ycTanoBke nepexioyarens B
nosioxeHue B kaTywku BKJIOYaiOTCs TociaedoBarenbHo. B oboux
ciydasix coOmopaeTes: HyxHas (asMpoBKa BKJIOYEHMS KaTyLUEK.
YacTb BBIAENEHHOIO KOje0aTeNbHbIM KOHTYPOM CUTHAa MojaeTcs
yepes Karyuky cpsasu L3 na ycunurens PY.
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Yro xacaercst ycunurtensa 34, To HETPYIHO 3aMETWUTb, YTO OH
coOpaH MpaKTUYECKU TI0 TAKOM XKe CXeMe, YTO U MHOTUE TIPEIbIAY-
e npueMHUKM. HesHauuTenbHBIE CXEMHBIE OTIHYUSA OOBSICHSI-
JOTCA TIpUMeHeHueM TpaH3ucTopoB VI4 u VIS5 obGparHoil, Mo
CPaBHEHHUIO C BBILICYITOMSHYTBIMU CXEMaMH, CTPYKTYPBI, 1a HE0O0-
XOJAVUMOCTBLIO CHU3UThL TOK TIOKOS MOILIHBIX BBIXOJHBIX TPAH3UCTO-
poOB (M3-3a 3TOro mapamenbHo avoaam VDI, VD2 BKnoueH pesu-
crop R18). Jns passsisku kackanoB PY or kackanoB 34 no uemnu
rmutanus BeeacH ¢uneTp R15, C5, C3. [IyHTHpOBaHUE OKCUIHOIO
koHgeHcaropa C3 koHpeHcatopoM C5 crnocoOCTBYET CHUXECHUIO
BO3MOXHOCTH CaMoOBO30yXIeHUS IIPUEMHHUKA Ha paguo4acroTrax.
TakoBo Xe HasHayeHue KoHupeHcaTopa C16, HIYHTUpYIOLIEro CO-
BMECTHO ¢ OKCUIHBIM KoHuencaTopoM C17 KMCTOYHUK MUTaAHUSA
GB1. MaruuTHas aHT€HHAa BBHITIONHEHA Ha (PEPPUTOBOM CTEpPXKHE
ot npuemHuka «HOHocTh-105» (cm. m. 2.18). Karymku L1 n 1.2
pacIioNoXeHbl Ha paccTogHuu 10 MM oT KpaeB cTepxHs, L3 — B
ueHTpe crepxHsd. Kartyumika [.1 HamoTaHa BUTOK K BUTKY B He-
CKOJIBKO CJIO€B Ha anuHe 15 MM U copepxut 70 BUTKOB IPOBOIA
JIBMIO 8x0,07. Ha takoil Xe nmuHe U TaK¥uM Xe CITocoOoM HaMo-
Tada Karyiuka L2, copepxawas 220 sutko mposopa I[IDJTILIO
anamerpoM 0,1 mm. Karymka L3 copepxut 6 BUTKOB IIpOBOJA
[MOJIIO amamerpom 0,15 MM, HAMOTAHHBIX BUTOK K BUTKY.

YepTex TEYaTHOM IJAThI MpUBENEH Ha puc. 2.36, omvcaHue
HaCTPOMKH ¥ MOHTAaXa TIPUEMHHUKA MPUBEAECHO B [27].

2.25. MpueMHUK Ha NoneBbiX TPaH3UCTOpaxX

IIpueMHuK Ha noneBeIX TpaH3ucTopax (puc. 2.37) NpeaHa3Ha-
yeH A1 NpueMa 1iepenay paavocraHuyvil B auamnasoxax /AB u CB.
YyscTBuTeabHOCThL TipueMuuka ot 1...3 MB/m (CB) no 2...5 mB/M
(IB). MakcuMaibHast BbixogHast MOmHOCTE — 250 MBT1, MuHU-
MaJIbHBIH moTpednseMblit Tok — 10 MA, MakcuManbHBI — 65 MA.
PaboTocriocodHOCTL TIpUEMHUKA COXpaHHeTCSI MpY CHUXECHUU Ha-
TIpSAKEeHUs 1UTaHus 1o 4 B.

[MpueMHUK comepXUT TpexKacKamHbiil yewmrens BY (VT1..VT3),
AeTeKTOp TI0 cxeme yasoeHus HanpsikeHust (VD1, VD2) u 1pex-
KackaaHbiid yeunurens 34 (VT4...V17), HarpyXeHHbIA Ha IUHaAMU-
yeckyio ronoBky 0,5171-21. TloBbluieHUE YYBCTBUTEABHOCTH U Bbi-
XOIHOM MOIIHOCTY TTPUEMHUKA JOCTUTHYTO IIPUMEHEHUEM B MEPBBIX
Kackamax ycunureneir BY u 34 UCTOKOBBIX TOBTOpUTENEA HA
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TIOJIEBLIX TpaH3ucropax. [leperpyska npueMHUKa BO BpeMd NpyUema
MECTHbBIX PaTMOCTAHLIMH YyCTpaHseTcs neilctBueM APY, Hampsixe-
HMe KOTOpoli Momaercst Ha 3aTBop TpaH3ucTopa VI1. MarHutHas
aHTeHHa BHINOJHEeHa Ha depputoBoM crepxue (400HH) muamer-
poM 8 u mmHoi 140 mm. Karymwiku L1 u L2 HamotaHb! Ha
MOABIKHBIX KapKacax U UMeEIoT, COoTBEeTCTBeHHO, 50 u 180 BUTKOB
nposoaa [IBJILIO muameTrpom 0,1...0,14 Mm. TpaHcgpopmartopsr T1
n T2 — cornacymommit ¥ BBIXOTHON TpaHC(OpPMATOpPhI OT IIpUEM-
HUKa «Cnipgona» («AJBIIMHUCT», «Fuana» U T.11.). IlogpobHO TnpuU-
eMHUK omucaH B [28].
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Puc. 2.37. CxeMa npueMHuka Ha ronessix TpaH3ncTopax

2.26. BOCbMUTPAH3NCTOPHbLIK NPUEMHMK
NMPAMOro yCuneHuvsa

[TpueMHUK paboTaeT B quanasoHax [IB u CB, yyBCTBUTENHLHOCT
ero Ha IepBoM auvanaszoHe cocrasiasieT 10 mMB/M, Ha BTOpOoM —
7 mB/M, MakcuManbHasl BbIxomHasl MOIMHOCTL gocturaer 100 MBr.

CxeMa nmpueMHuxa (puc. 2.38) comepXUT nBa Kackaia yCUICHUS
PY, merektop M ueThlpe Kackama ycuiaeHust 3U. Ycunurens PY
BBLIMTOJIHEH 114 TpaH3ucTopax VI1 u V12, mpyuuyem Kackaja Ha TpaH3u-
ctope VIl — sMuUTTepHBII TIOBTOPUTENL, OONAHAIOIIMI BBICOKUM
BXOAHBIM M HHM3KWM BbIXOAHBIM CONPOTUBICHUAMU. CUTHaa Ha
YCHJIMTENb [IOCTYIAeT ¢ Karyluxu L2, KoTopass BKIOYEHa IOCIeHo-
BaTeJIbHO ¢ KaTYILKaMU Pe30HAaHCHOIo KOHTypa. B Toka3aHHOM Ha
CXeME TIONIOXEHUH TIEpEKITIoUaTeNs MpUEeMHUK paboraer B auarnaso-

49

4. 5mA *9 WA

5A3



He B u ucnonb3yiorcs Bce Karylwiku. IIpu mpyroM monoXeHuu
nepexsnoyarens Karywka 1.3 3ambIKaeTcst, 1 IpMEMHUK paboTaeT B
auarnaszoHe CB. [lns BeipaBHMBaHUSA YPOBHS CHTrHAja, CHUMAEMOTO C
' KarylieK MHIYKTMBHOCTU Ha TOM WIIM APYTOM JYara3oHe, YCTaHOB-
neH KoHaeHcarop C3, «pabortarolnuii» Ha avanasoHe JB.

K Beixony ycunurtenss PU pomkmiodyeH TpaH3UCTOPHBIA AETEK-
TOP C SMUTTEpHOI Harpy3koit (pe3ucrop R6). IIponerekTpoBaHHBIE
Konebanus punsrpyiorcsa uemnoukoit C5, RS, C6. Burmensromasics
Ha HAarpyske TIOCTOSHHAS COCTAaBJAIONIAS MPOICTCKTUPOBAHHOTO
curHaja ucnonn3yercd musd APY — oHa ocymecTBisgercs, biaroaa-
ps BKJIIOYEHMIO pe3ucTopa R4 mexay meTteKTopoM U 6a3oBoi 1ie-
b0 MMEPBOro Kackanua ycunmeHust PY.

[loxasaHHoe BKIIIOYEHME TPaH3UCTOPOB, TATbBAHWYECKAS CBSI3b
MEXIy KacKagamy U TnyOoKasi oTpuiiateabHast oOpaTHasi CBS3b I10
MOCTOSHHOMY TOKY TO3BOJIUTU AOOUTHCH BBICOKOU CTaOMWILHOCTH
pexXuMa paboTbl TPAH3UCTOPOB IMPU U3MEHEHUU OKPYXKAIOLeH TeM-
nepaTypsl U HampsKEHUS UCTOYHUKA ITUTaHUS! B JOBOMBLHO LIUPO-
Kux npeaenax. Ycwiurenb 34 — OecrpaHcdopMaTOpHbBIH, ¢ Tajib-
BaHUYECKOM CBA3BIO MEXIY KacKagaMmu, 4TO TIO3BOJIANO BBECTU
IOBYXTIETNICBYI0 OTPHIATENbHYIO OOpaTHYIO CBA3b 110 MOCTOSHHOMY
TOKY M cTabunusupoBath paborty ycunurenst. Ilepsag netna oxsa-
TBIBa€T KackKaawl Ha TpaH3uctopax VT4, VTS, Bropas — KacKambl
Ha TpaH3ucTtopax VT3..VT8. BoIxomHOW KacKal Ha TpaH3UCTOpax
VT7, VI8 pabGoraer B pexuMe Kiacca AB.

JAst IpeayrnpexnaeHuss BO3IMOXHOTO CaMOBO30OYXIEHUS! NTPUEM-
HMKAa B HErO BBEOCHBHI OBa (WIbTpa [0 LIETUM IIMTAHUA: YEpes
dbunsTp R7, C7 HanpspkeHMe nocTyrnaeT Ha yewiutenb PY u nerek-
TOp, a yepe3 punstp R12, C8 — Ha mepBulil Kackan ycwmurenst 3Y.

Punc. 2.38. CxemMa BOCBMHTDAH3UCTOPHOIO NMPUEMHIKE MPIMOro YCUIeHNs
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MCTOYHUK MUTaHUs 3alUyHTUpOBaH KoHacHcatopom Cl4. Caero-
nvoax HL1 B naHHOM MpHEMHMKE WCITONb3yercs ISl MHIMKALMU
BKJTIOYEHUSI TIUTAHUS.

MaraurHas aHTeHHa BBITTOJIHEHA Ha TUTOCKOM (heppUTOBOM CTEp-
xHe Mapku 400HH, xarymika L1 comepxut 70 BUTKOB NpoBoja
JIDIIO 8x0,07, L2 — 25 ButkoB, a L3 — 210 BUTKOB MpoBoja
[IDJIIIO muamerpom 0,1 mMm. Karyinky L1 HaMmaTbIBaloT BUTOK K
BHUTKY Ha pacctossHuM 7...10 MM OT onHoro kpast crepxHsa. OTcTy-
MUB OT KOHUA KaTyluky¥ 10 MM, HaMaTbIBalOT BHaBal Katyiuky 1.2,
a OTCTYIIUB OT €¢ KOHua 3 MM, — Karymiky L3, KoTopasg momxHa
ObITh pacronioXeHa Ha OCTaBILUEHCH YacTH CTEpPXKHSI, HO He noxo-
IUTH OO0 KOHua ero Ha 7...10 mm.

Ilepexioyatens nuamnasoHos — ManoradaputHsiit I12K. Iloxn-
cTpoeyHbil pesuctop — CII13-16 wiu apyroit MamorabapUTHBIIA.

YepreX meyaTHO# IJIaThl IIpMEMHUKA MTpMBENEH Ha puc. 2.39,
METOIYKA HajdaxXWBaHUM IPUEMHUKA IIpUBOAUTCS B [29].

2.27. KOpOTKOBONMHOBbLIN NMPUEMHUK
NnpsSMoOro ycmneHus

JUts mipyema nepemay pagvoBeIare/IbHbIX CTAaHLUMA B KOPOTKO-
BOMTHOBOM JUaria3oHe B HAliM JHU MCIIONL3YIOT, KaK TIpaBUIIO,
CYTIEpTETePOAUHHbBIC TIpMEMHUKU. He yMmangs JOCTOMHCTB TaKMX
TIPUEMHUKOB, CIEIyeT BCE XK€ MPU3HATh, YTO HAYMHAIOIMM PagUoO-
MoOUTEIIM OHU YAcTO OKA3bIBAIOTCA «HE 1o 3ydaM». [lo cpaBHEHMIO
C MpUEMHHUKaMH TIPSIMOTO YCUJICHUS CylepTeTepOIUHBI COmepxar
OompuIee 4MCIO AeTajied, a MaBHOE, OHM 3HAYMUTENBHO CIIOXKHEE B
HataxuBaHUU. [To3TOMy B Tex ciyyasix, KOTIa He BaXHBbI ITOBBILIEH-
Hasg CENEKTUBHOCTL U YCTOMYUBOCTD I1pyieMa, paguoIIoOUTEeNIN OTaa-
I0T [IPEATIOYTEHUE TIPUEMHUKaM IpsiMoro ycuneHusi. IIpueMHUK
(puc. 2.40) BbITOMHEH BCETO Ha TpeX TPAH3UCTOpax U MpeaHasHayeH
1A TIpYemMa paguoCTaHUUMA B AUarasoHe KOPOTKMX BOJH 25...75 M.
YBenuyYeHWe YyBCTBUTENIBHOCTU U CENEKTUBHOCTU AOCTUTHYTO ped-
NEKCHBIM UCTIONB30BAHUEM ABYX U3 €r0 TPAaH3UCTOPOB M BBEIEHHEM
perylnupyeMoil TIONOXUTENbHON OOpaTHON CBA3M. HOTpeﬁJIHeMBIPI
MPUEMHHMKOM TOK He MNpeBnitnaet 12 MA.

ITpuHsTHIe aHTEHHOI (MEIHBIM TTPOBOM, UTMHOM HECKOILKO MET-
POB) BBICOKOYACTOTHBIE KonebaHus yepes KoHpeHcatop Cl Tocty-
[aloT B LENb IMUTTEpa TpaH3ucropa V1. IS CUTHAJIOB BBLICOKOM
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YaCTOTBI 3TOT TPAH3UCTOP BKIIIOYEH 10 cxeme ¢ Ob (6a3a coenquHeHa

TIO BBICOKOI 4acToTe ¢ OOIMUM ITPOBOAOM uepe3 KoHmeHcaTophl C3

U C6). YcuneHHoe mepBbIM KackalgoM HamipskeHue BY uepes xa-
TYIWIKY cBsi3M L1 mocrtymaer Ha xonebarenbHblii KoHTyp L2, C2,
KOTOPBIM MPUEMHUK HAcTpPauBaliOT Ha BAIOPAHHYIO PaXHMOCTAHLIUIO.

Jlanee, BoiaeneHHoe KOoHTypoMm L2, C2 Hanpsxkenue BY mocrymaer

Ha 0a3y TpaH3ucTopa V2, KOTOpbIA B JAHHOM CIIyyae BbLIITONMHSET
GyHKIIUY SMUTTEpHOrO TOBTOpUTENA. JUon V4 neTeKTUpyeT NpUHS-
THI CUTHAJ, [T0STOMY B LIETIM 3MUTTEpPa TPaH3ucTopa V2 Bblaenser-
ca HampsokeHue 3Y, mns kotoporo oH BKMoyeH 1o cxeMe ¢ Ob
(baza coenMHEHA HA 3BYKOBBIX 4acTOTaX TIO TIEPEMEHHOMY TOKY C
o61MM HPOBOIOM Yepe3 KaTyIlKy L2, cCOTpoTMBIeHHEM KOTOPOii Ha
3THUX 4acTOTaX MOXHO IpeHeOpeub, U KoHaeHcaTtop C4). Harpyskoi
KacKalla Ha HM3KMX 4acTOoTax SBASETCH Apoccenb L3. YcuneHHoe
TpaH3ucTopoM V2 HamnpsxeHue HY uyepes koHpeHcarop C3 nopaer-
cs1 Ha Gasy TpaH3uctopa V1, KOTOpbIii Tenephb BBITOIHAECT QYHKUUU
SMUTTEpPHOro mnoproputens. C ero Harpy3k — pesucropa R3 —
HM3KOYAaCTOTHBIMA CUTHAN MOCTyMNaeT Ha 6a3y TpaH3ucTopa V3, pabo-
TajolIero B BRIXOOMHOM Kackane nmpueMHuka. Harpyskoii sroro xac-
Kafa CIIY>KMT AMHaMuuyeckas ronoska Bl, BkiroueHHast B KONIEKTOP-
HYI0 UEMb TpaH3ucTopa yepe3 TpaHcgopmarop T1.
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[TonoxurensHass obpaTHast CBsI3b, TIOBBILAIOAS YYBCTBUTEIIb-
HOCTbH MpPUEMHUKA HO TPUEMIIEMOTO YPOBHS, OXBAaThIBAET KackKad Ha
TpaH3ucrope V2. HanpskeHue s1oifi oOpaTHOl CBSI3M CHUMAaeTcs ¢
aMUTTEPA TPaH3UCTOpa U Yeped uenouky C5, R6, L1, L2, C2 nonmaer-
cq Ha ero Oasy. I'ryOuHY CBA3M pETyMMpYIOT MepeMEHHBIM pe3UCTO-
pom R6. Ilpu nepemeleHuu erp aBMXKa BHU3 (IO CXeMeE) 4YBCTBU-
TCIILHOCTh U CENEKTUBHOCTb MPUEMHUKA BO3pPACTAIOT, BBEPX —
YMEHbIIIAIOTCSI.

Karymiku L1 u L2 HaMoTaHhl BUTOK K BHMTKY Ha KapKace
avameTpoM 20 MM ¥ ITUHON 25 MM, U3TOTOBICHHOM U3 M30JSLU-
OHHOTO Marepuaia (TOHKUN 3MEKTPOKAPTOH, MOTUCTHPOII, OpPraHK-
Yyeckoe CTekno, u T.1.). TlepBas U3 HMX comepXWUT 5 BUTKOB
nposona [I9J1 auamerpom 0,3 MM, BTOpas — 12 BUTKOB mpoBoIa
H3J1 muamerpom 0,51 mm. O6e KaTylWIKU HaMOTaHbl B OOHOM
HanpaBIeHWH, TIpuyeM Kartyuika L1 pasMeinieHa MoBepX KaTyIUKU
L2 co cTOpOHBI BhIBOZA, OTMEYEHHOIO Ha CXeMe TOYKOil. B Kaue-
CTBe Apoccenst L3 MOXHO UCTIONb30BaTh TIEPBUYHYIO OOMOTKY BbI-
XOIHOTO TpaHChopMaTOopa OT MajorabapuTHOrO TPaH3UCTOPHOFO
npuemMHuKa. TpaHsucropsl V1 U V2 g0/mXHBL OBITH BLICOKOYACTOT-
HBIMY, C IpaHUYHO} 4acToTOM Ko3apduilMeHTa Nepelayd TokKa B
cxeme ¢ OD He menee 450 MI'u. KpoMe toro, TpaHsuctop V2
JOJDKEH UMETh Maible BXOAHYIO Y MPOXOIHYIO €MKOCTH, TakK Kak
OHY YMEHBUIAIOT TiepekphIThEe KoHTypa L2, C2 no yacrore u ero
06pOTHOCTL. B mpueMHUKE MOXHO HCIOIL30BATh TPAH3UCTOPHI
KT372, KT325, KT368B, (V1,V2), KT315 (V3). duox — moboit U3
cepud 9. [lpuemHuk nogpobuo omuceisaerca B [30].
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MpreMHNKN

| Tnasa 3
; 1

Ha MMKpOCXemax,

cynepreTepoanHHbIe MPUEeMHUKM

3.1. MUHMATIOPHbLIA NPUEMHUK
Ha mukpocxeme 198HT1B

~ CpaBHUTENBHO TIPOCTOI, JOCTATOYHO YYBCTBHTENBHbINA U MaJo-
rabapuTHbBII NpPUEMHUK MPIMOTO YCWIEHUS MOXHO coOpaTh BCEro
Ha omgHo#i Mukpocxeme KI98HTIB (puc. 3.1), npeacraBasiomieil
co00it cOOpKy M3 NSTM TPaH3UCTOPOB CTPYKTYphl n-p-n. Takoi

TIpUeMHUK ynoOHO Oparh, HarpuMep, Ha phIOaiKy WIKM IOIb30BaTh-

Cd UM B TYPUCTCKHMX TTOXOIax. PaboraeT oH B IMama3zoHe CpeoHUX "

‘4acTUYHO MIMHHBIX BONH (1605...330 k['u), motpebnsieMslit OT Mc-

TOYHUKA TIMTaHHUsI HarnpsokeHueM 4..9 B Tok He mpeBblaeT 7 MA.

BoigeneHHbI konebaTembHbIM KoHTypoM L1, Cl MarHUTHOM aH-
TeHHBI W1 CUTHan pamyoCTaHLMM TOCTYNAET 4epe3 KarylKy CBS3y
L2 Ha ycumurens BY, cobpanHbiii Ha TpaHsuctopax VI u V2 no
middepeHuanbHON cxeMme. Buibop Takoro Kackaia oOyCIOBIIEH TeM,
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Puc. 3.1. CxeMa MuHWATIODHOIO npuemHuka Ha mukpocxeme 198HT16
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YTO OTH TPaH3UCTOPHI MMKPOCXEMBbI COIVIACOBAHBI [0 I[apaMeTpaM
(pasbpoc ux Koa¢durMenTa nepefayd Toka He TpeBbnuaeT 15%) u
paccyMTaHbl Ha paboTy B muddepeHuranisHOM yeunurene. K Boxony
yewrvrens BY MomK/mo4eH TPUOAHBIA ACTEKTOP, BLITIOJHEHHBIA Ha
tpan3ucrope V3. Harpyskoii agerekropa ssisiercss pesucrop RS, a
(WILTPYET MPOJETEKTUPOBAaHHBIJ curHan KoHneHcatop C3. CHumae-
MBI - C PE3UCTOpa HArpy3kKd CUTHAJI 3BYKOBOW 4YacTOTHI ITOAAETCH
yepe3 KoHzmeHcarop C4 Ha ogHoOKackamHbIM ycumurens 34, coOpaH-
HbIH Ha TpaH3ucTope V4. B 11enu ero KojuieKropa CTOMT Harpyska —
ronoBHoM TenedoH Bl. KonpeHcaropom C5 3amaeTcs Hy>XHBIA TeMOp
3ByyaHus. Pexum paboTel TpaH3ucTopoB V1 U V2 onpenesnser pesu-
crop Rl, TpaH3ucropa V3 pesucrop R3, Tpansucropa V4 —
pesuctop R7. Ilurtaior 6a3oBbie wenu TpaH3ucTOpoB (Kpome V3) ot
crabwmsatopa HanpsikeHust (pesucrop R8 u muomer V5, V6).

JIig M3TOTOBNECHUS MArHUTHOM aHTEHHBI MOHATOOMTCH cTep-
XeHb auamerpoM 8 u juHoi 40...70 MM u3 ¢epputa 400HH unu
600HH. Ero BcraBnsizoT B OyMaXHBIM KapKac TakoOW Xe UIMHBLI 1
HaMaTbIBAIOT Ha KapkKac cHadana kKatymky L1 — 120 BUTKOB TIpo-
soza JIDIIO 10x0,05 unu IM3J1 muamerpom 0,2...0,3 mM. Hamotka
BUTOK K BUTKY. [loBepx Hee HaMmaTwIBaiOT (TAKXKE€ BUTOK K BUTKY)
Katymky 12 — 20 BUTKOB IIpOBO,[[a 1571 nuametpom 0,2 MM ¢
OTBOJOM OT CEPEIMHBL.

KoHpaeHcarop nepeMeHHONH EMKOCTH — OT pagvorpueMHuKa «Cen-
ra-404», Wi gpyroit MasorabapUTHbIA KOHACHCATOP C YKa3aHHBIMU Ha
CXeMe WIM HECKOJbKO OONbIHMMU TIpEIcAaMM H3MEHEHUS E€MKOCTH.
HcroyHuk ruranus — OGarapest «Kpona» (6F22, 61.R61), nocnexosa-
TEJIbHO COeaUHEHHbIe aKKyMynsTopsl J1-0,06 v apyro UCTOYHUK C
YKa3aHHBIM Ha cXeMe HarpspkeHueM. PaboTocriocoOHOCTL TIpMEMHUKA
coXpaHsieTcsl TIpY TIaleHMH HarpsokeHus TuraHus o 2,5 B. Makcu-
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MaJTbHbIMM YYBCTBHTEILHOCTh U TPOMKOCTD TIPUEMHMKA OYIYT, KOHEY-
HO, TIPY HanpSKCHWM UCTOYHUKA TiMTaHust 9 B. TomoBHOM TenedoH —

TM-2M vimu TM-4. BmecTto ykasaHHOIM MUKPOCXEMBI MOXHO TIPUME-

Huts K198HTI1A, KI198HTSE (B 9TOM Cciyyae HYXHO U3MEHMTL Ha
00paTHYIO ONSIPHOCTD BKITIOYEHUS UCTOYHYKA ITUTAHUS, JMOIOB, JMEK-

- TPOJTUTUYECKMX KOH,I[GHC&TO[)OB) WITH MUTOMOILHBIE BBICOKOYAaCTOTHLIE

KPEMHUEBBIE TPAH3UCTOPL! CTPYKTYPBI N-p-n ¢ KOI(PHUIIMEHTOM TIepe-
ma4u Toka 60...100 (mopoiinyt, Harpumep, TpaH3ucTOphI cepuu KT315).
IonHoe omucaHue ipueMHUKa MpuBoauTcs B [31]. Ha puc. 3.2 anBe—

JICHAa I1eYyarHas IvTara TIpUEeMHUKa.

3.2. NpuemMHuk-pagunoTouka
Ha Mukpocxeme K237XA2

ITpyieMHuk (puc. 3.3) paccuuTaH Ha TIpUEM PAaZUOCTAHLIUI B.
AVala3’oHax JUIMHHbIX WIM CpeIHUX BOJH. B KauecTBe MCTOYHMKA

MMATaHUS UCTIONL30BaHL! IBa akkymyiasTopa J1-0,06, coeavHEHHBIC
MOCTIeA0OBATENILHO.
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Puc. 3.3. Cxema npueMHuKa-paanoTouky Ha Mukpocxeme K237XA2

MaruurtHas aHTeHHa BBIITOJTHEHA Ha OTpe3Ke (peppHUTOBOTO CTEP-
XHs tunia 400HH, nuametpom 8 u mnunoit 60 MM. Jng quanasoHa
IB xarymika L1 comepxwut 200 BuTKOB TipoBoaa [1DB nuameTtpom
0,1 MM, HamoTaHHBIX Ha miuHe 15 MM, karymka L2 comepxut 10
BUTKOB TOI'O XK€ TIpOBOAA, HAMOTAaHHBIX Ha paccrosHud 8...10 MM
ot L1. JIns nuamasoHa CB karyika [.1 umeer 90 Butkos, L2 — 8

BUTKOB. Mukpocxema K237XA2 paHee BbIlycKanach o Ha3BaHU-

eM K2XKA372. IlogpoGHoe omucaHue KOHCTPYKLUMH NpUEMHUKA
npuBoautcs B [32].
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- 3.3. MuHmaTIOpHbIA NPUEMHUK
Ha onepauuoHHOM ycunurtene

KonebatenpHblii KOHTYp TIpMeMHMKa (puc. 3.4.a) obpasoBaH
KaTyINKOi MHEYKTUBHOCTH L1, MarHutHo#t aHTeHHH W1 U KOH-
geHcaropoM Cl. TTpu yka3zaHHOiIt Ha CXeM€ €MKOCTH KOHJEHCATOPA
KOHTYP 6yleT HACTPOEH Ha BOJHY pamuocTaHuuu «Masdk» (550 M).
BuimeneHHbIe KOHTYpoM Konebanusi BY nmocTynaroT yepe3 KaTyLiKy
cBsau L2 Ha BXombl omepalMoHHOTro ycwnutens. Pesuctopom Ri
YCTAHABIVBAIOT PEXUM PabOTBl YCHJIUTENS MO MOCTOSSHHOMY TOKY.
C BbIXOma omnepauMOHHoro ycwnurens curdHan 34 momaercst yepes
koHneHcarop C3 Ha pasbeM X1, K KOTOpOMY TIOAKIIIOUYAIOT Harpys-
Ky — MUHUATIOpHBIHA ronoBHOH TenedoH TM-2M. KonpeHcarop
C2 HYXeH Ui TOro, YTOOBl OJUH U3 KacKajgoB OlE€pauyOHHOIO
YCUIIUTENS TIEPEBECTU B PEXHUM JETEKTUpOBaHUA. KoHaeHcaTop C4
emkocTbio 6800...10000 n® noaxioyaT K yCWIUTENIO MpU CaMo-
'BO30YXIeHUM TIpUeMHUKA. B ToM cnydae, ecnmu He yoaeTcst yCrpa-
HUTb CAMOBO30OYXIEHNE MUKPOCXEMBI, ClIeayeT MPUMEHUTL APYTYIO
cxeMy BKJTIOYEHMA KaTyliku L2, moxasaHHyio Ha puc. 3.4.6.
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Puc. 3.4. Cxema MUHWATIOPHOTO NPUEMHMKA HA ONepaLiMoHHOM ycunntene (a)
¥ BaPUAHT noakmodenns katywkn L2 (6)

JIsisi U3rOTOBJIEHUS MAarHUTHOM aHTEHHBI NOHamobuTcs crep-
XeHb AuaMeTpoM 8 MM ¥ jmHoi 40 MM 3 Qepputa Mapku
400HH wm 600HH. Ha crepxXeHb HaleBaioT LWIMHAPUYECKUN
KapKac, CKJIeeHHBI U3 MIoTHON OyMaru. Ha kapkac HamarbIBaloT
BUTOK K BUTKY KaTymiky L1 — 70 ButkoB nposoaa JISIIIO 10x0,05.
B kpaiiHeM ciydae, MOXHO NPUMEHWUTH [poBoa Mapku [19B nua-
metpom 0,2...0,3 mM. Karymky cBs3u L2 HaMaThlBajoT I1OBEpX
karymku L1 — oua gomxkua comepxarb 10...20 BuTKOB mpoBoxa
[19J1 nuamerpom 0,1 MM. Ha BoiGpaHHYIO pafUOCTAHLMIO TTPUEM-
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HUK HacTpauBaioT rnoabopoM xkoHmeHcatopa Cl wiM U3MEHEHUEM
YHca BUTKOB KaTywku L1. Muxpocxema K140Y/11 panee Boimyc-
kanach nox HaspaHueM K1YT401. MctoyHuk muraHuss — Gartapest
«Kpona» (6F22, 6LR61), ee momkmiouaoT K NIPUEMHUKY 4epes
passeM X2, PaspeM X1 — craHmaprHoe THe3mo moj TenePoH
TM-2M. TlogpofHo mpuemHUK omuchiBaercs B [33].

3.4. Yny4lleHHbIA BapuaHT npueMHMKA
Ha onepauMoHHOM ycunutene

_ MHHH&”{:IOpHBIﬁ NMPUEMHMK Ha OINEPALMOHHOM YCWIMTENE, pac-
CMOTPEHHBIM Bbillle, OyneT paboTaTh Jiyylile M MOXET TIUTATBCH OT
MCTOYHMKA HamipsDkeHueM 4,5...9 B, He TpeGyst JononHUTeNLHbIX pery-
JIMPOBOK, €CITM €ro coOparh M0 CXeMe, TIOKAa3aHHOW Ha puc. 3.5.a.
COHPOTHBJICHI/IC pesucropa Rl MoxeTt ObiTh B ipegenax 1,0...1,8 MOm.
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Puc. 3.5. Cxema yny4quieHHOro npueMH1Ka Ha onepaLmoHHOM ycunurene (a)
M KOHCTPYKuMst pasvema X1 (6)

Pazpem X1 mnst BKmoyeHUs MUKpoTenedoHa U TIMTaHUS Jydiiie
M3TOTOBUTb U3 NBYX OOBIYHBIX THE3J MyTeM NOOABNEHUS BTOPOTO

YIUTMHEHHOTO KOHTAaKTa U U3BATHS U3 HETO KOPOTKUX HEMCTONb3Y-
€MBIX KOHTaKTOB (CM. pucC. 3.5.6). |

Bmecro mukportenedona TM-2M MOXHO MCIIONBL30OBATH KArl-
CIONTb {j[BMLH-lA. Katymky L1 uenecoobpasHo caenarb u3 ABYX
CeKLUH: Hgnozmuxmoﬁ, comepxailei 2/3 obuiero umMciaa BUTKOB, U
IIOABVDKHOW, copepxalleid ocranbHbele 1/3 BUTKOB. MeHbluas cex-
M TIO3BOJISIET TIocne mnoxbopa KouaeHcatopa C) Oonee TOYHO
HacTPOUTb BXOXHOW KOHTYD Ha BONHY BBHIOPAaHHOW CTAHIIMM TTYTEM
COMMXEHUS MNM yIafeHUs €€ OT HEMOXBUXHOI YacTH.
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3.5. MUHMaTIOPHbIA NPUEeMHUK
Ha NIOrM4ecKon MMuKpocxeme

[IpyMEHHB B KauyecTBE YCUIMTEIbHBIX KaCKajoB JIOTMYECKHE
aneMeHTH MUKpocxeMbl KMOII-cepun, MOXHO coOpaTh TIpUEM-
HUK HeOOJbIINX TabapuToB, MPUYEM OH He TpebyeT Kakoro-auodo
HajaXVWBaHuUs JaXe TPH YCTAaHOBKE JAeTaliedl ¢ HOMMHAIAMM, OTIM-
YAIOIAMMCS OT VKa3aHHBIX Ha cxeme B 2...3 pasa. Kpowme Toro,
IIPUEMHUK COXPaHSIET pabOTOCIIOCOOHOCTh NIPH CHUXEHWM HArpsi-
WeHus nuTaHus 10 3 B. OObsicHsieTcsl 3TO BBEIEHMEM INyOOKHX
OTpUlATeNbHBIX OOpaTHBIX CBA3EH B KacKalax YCUIIEHMS.

[IpuHATBIA MarHUTHOM aHTEHHOW (puC. 3.6) U BBIIEICHHBIN
koHTypoM L1, Cl curHan pagvoCTaHUUM TIOHAETCS Ha YCHIUTENb
BY, cobpanubiii Ha snemeHTe DI.1. Mexny BBIXO/OM U BXOLOM
9JeMEHTa BXJIIoyeH pe3ucrop Rl, ocylmiecTBISIIOUMA OTPULIATE]Ib-
Hy10 OOpaTHYIO CBA3b ITO TIOCTOSHHOMY HampsikeHuio. KonaeHca-
top C2 yCTpaHsieT TaKylO Xe CBfA3b, HO IT0 TIEpeMEHHOMY HalIpsike-
Huto. HacTpauBaor npueMHMK Ha TY WIM HHYIO PagdOCTaHLMIO
MOACTPOEYHBIM KoHaeHcaTopoMm Cl.
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Puc. 3.6. CxeMa (a, 6) n nevarHas nnara (B) MUHNATIOPHOIO NPUEMHVKE
Ha IOrN4YecKoy MUKpoCxemMe
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C Bbixoma snementa D1.1 curnan moctymaer Ha IETEKTOP,
BRITIOJIHEHHBIA Ha guopax V1, V2 mo cxeme ymBOeHUs! Hampske-
HUA. CuTrHaj 3BYKOBOI YacCTOTBI C Harpy3kKu JAETeKTOpa ITOHaeTcCs
Ha YyCWJIUTENb, B KoTopom paboraior ameMentsl D1.2..D1.4. B
Kackane, coOpaHHOM Ha aneMeHTe D1.2, BBeleHa oTpulaTeabHAas
©00paTHasl CBA3b MO MOCTOSHHOMY HAIpPSDKEHUIO Yepes PE3UCTOPHI
'R3, R4. Braromaps 3TOMy Ha BBIXOE 37€MEHTA YCTAHABIMBAETCS
-HamnpsiKeHWe, paBHOE TIOJNOBUHE HATIPSDKEHUS MCTOUYHMKA ITUTaHUSL.
‘Hanpsxenue 310 cTabunpHo, 1103TOMy MOKO6HbBIE LIETIOYKU 0Gpar-
HOM CBSI3W MOXHO HE BBOOWTb B TOCHEAYIOLIMX Kackamax. llo
NEPEMEHHOMY HATIPSDKEHMIO 3BYKOBOM YacTOThl OOpaTHasi CBSI3b
YCTpaHsETCS NMOAKINOYeHHeM KoHaeHcaTopa C6. Harpyska, B Kaue-
CTBE KOTOPOH MCHOJNBL3YeTCd MUHMATIOPHBIA TONOBHOM TenedoH
TM-4, nogxmoyaetcs K yCHIUTEMO yepe3 pasbeM X1. Bo3aMOXHO
'M3TOTOBJIEHHWE TPOMKOIOBODSIIIETO BapHaHTA IIPUEMHMKA, B ITOM

'CIIyyae BBIXOOHOM Kackal coOupaeTcst Mo Apyroll cxeme, TpuBe-
IeHHOH Ha puc. 3.6.6.

Katyiiky L1 MarHMTHOH aHTEHHBl HAMaTBHIBAIOT Ha CTepXHe
AuameTpoM 8 MM u3 ¢epputa 400HH. Hdamuy crepxus OepyT
MaKCHMaJIbHO BO3MOXHOM TIpY BBIOPaHHOM KOpITyce IPHEMHMKA.
Anst nuanasona B, B KOTOpoM TNpueMHMK paGoraet y aBTOpa,
KaTylllKa cofiepXuT okono 900 ButkoB mposoma NIDAIIO mamer-
pom 0,07 MM, paBHOMEPHO HAMOTAHHBIX B CEKLIMSIX TI0 BCEHl JUTHHE

- crepxHs (50...100 ButkoB B cekumu). Jist nuamazona CB uucio

BUTKOB KaTylIKH HYXHO, COOTBETCTBEHHO, YMEHBLIUTh. [Ipn aTOM
CHenyeT MOMHHUTh, YTO YYBCTBMTENBHOCTh TIPUEMHMKA HA YacTOTe
bonee 1 MI'n (wimHa BonmHBI menee 300 M) YMEHBIIMTCH WH3-3a
MajcHUsA yCUIEHUST Kackama Ha 3neMeHte D1.1. '

Onucanue HaCTPONHKHM MPUEMHHMKA TIPUBOAMTCS B [34].

3.6. [pueMHUK npamMoro ycuneHus
Ha K157yad1

B npuemuuke (puc. 3.7), IpuMeHsIOTCS OIHA MUKpPOCXeMa U 1Ba
TpaHsucropa. Ha TpaH3ucropax cobpan ycunurens PY. Bxomnoid
Kackal, BBINOJHEHHBIA Ha TOneBOM TpaH3ucrope VT, obmamaer
OYEHBb BBICOKWM BBIXOOHBIM COINPOTHUBIEHUEM, TMO3BOJUBUIMM TTOJ-
KIMOYMTh K KacKagy KoJeGaTelbHBIii KOHTYD HEMOCPEHACTBEHHO M
ODOWTUCH, TakKuM 00pa3oM, 6e3 KaTylIKM CBSI3U M HEKOTOpBbIX pa-
adoneTaneil. [ToAKIIOYEeHHBIT K BeIXOMY ycwimtens PY perekrop
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cobpan Ha muomax VDI, VD2 no oObl4HOM cxeme C 'YABOCHHUEM
vanpskeHus. C Harpysky [eTextopa (TepeMeHHBI pe3uctop R4
VIS PETYAUPOBKY IPOMKOCTH) curHasi 3Y mocTymaeT Ha HeMHBEPTH-
PYIOLUMI BXOZ MOLHOTO ONEPALMOHHOTO YCWJIMTENS. BTO OAUH U3
HEMHOTHX OIIEPAUMOHHBIX YCUIMTENEH, CIIOCOOHBIX pa3BUBATh Ha
BBIXOLE CpaBHUTENbHO GombuIQi Tok — 10 1 A. o cpaBHeHUIO €
mukpocxemoit yeuyurens 34 tuna K174YH4B naHHBIA ycunuTenb
objiagaer OoJblieit IKOHOMUYHOCTBIO U MEHee KPUTHYEH K TIOHHU-
XEHHOMY HAIPSKEHWIO TIMTaHUs. XOTsI, MO CIPaBOYHBIM JAaHHBIM,
yCUIUTEb PACCYMTAH Ha HaTIpsDKeHME TUTaHuA 15 B, oH coxpaHser
paboTOCIIGCOOHOCTD TIPH CHIDKEHMM HarmpspkeHust 1o 3 B.

Puc. 3.7. Cxema FIOMEMHYKE [IPFMOTO Yonnenms va K157Y41
JuHaMuyecKasl TONOBKA TIOAKITIOUAETCS K YCWIMTENIO 4Yepes
pasmesntensHbli KonaeHncatop C10. [Tpu Hanpspkenny 6 B ycuiu-
Telb pa3BMBaeT Ha Harpyske comnpoTuBieHueM 6 Om (romoBKa
0,2I'1-1) momHocts 150 MBT. TIpu 3TOM moTpebnsteMbId yCUITUTE-
neM ToK paseH 35...40 MA (Tok mokost coctaBimsieT 4,5 MA). Mar-

HUTHas -aHTeHHa 6e3 KaTyLIKK CB3M, BBITIONHEHA HA TIIOCKOM
deppuroBoM crepxue 400HH. Karyuika HaMoTaHa Ha Kapkace U3

myroTHON GyMaru mposogoM JIDIIO 8x0,07, comepXut 75 BUTKOB.
[TonHoe omucaHue MpueMHKMKa TIpUBOAMTCA B [35].

3.7. MUHnaTIOpHbIA NPpUEeMHUK
Ha UMC K157XA2 |
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. IpueMHMK paccuutaH Ha pabory B quana3sone CB (puc. 3.8), HO
TP XEJTAaHWU MOXHO HMPUHUMATh U OIHY (PHKCHUPOBAHHYIO paauo-
CTAHLMIO UTMHHOBOIHOBOTO [Quara3oHa 6e3 ocoboro YCIOXHEHHS
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KOHCTPYKIIMH. [Ipuem Bemetcs Ha MarHWTHyio aHTeHHY WAL, Ee
KoJIeOaTeIbHbI KOHTYP COCTABISIIOT KaTYHIKAa MHAYKTUBHOCTH L1 U
KOHIeHCAaTop mepeMeHHOH  emkoct Cl. Tlpu moBopote potopa
KOHJECHCATOpa U3 OHOTO TMOJIOXKEHUS B IPYroe TNepeKphIBaeTCsl IpaK-
THYECKN BeCh AnMamasoH vacror CB. B ciywae xe mpuema pamuo-
CTaHUMU auania3oHa [IB napannensHo Konaencatopy Cl noakmoya-
ercst BeIKIIoYateneM SA2 koHaeHcatop C15 cpaBHUTENBHO GOMBINOI
eMKOCTH M KouIeHcatopoM Cl ymaercsi M3MEHATh PE3OHAHCHYIO
YacTOTy KOHTYpa B O4YeHb Y3KOM HHAIla3OHE. T
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Puc. 3.8. Cxema MMHUaTIODHOIO npvemHuka Ha MMC K157XA2

BrbIneneHH bl KOHTYPOM CHUTHAJI TIOCTYTIAET Yepe3 KaTyLIKY CBS3HU

L2 na Bxon (BeBom 1) Mukpocxemb! DAL. OH cBI3aH CO BXOHZOM -
- ABYXKACKagHOTo yCHiuTenst PY, pacrnoioxeHHOro B KOpIlyce MHK-

pocxeMel. ajiee YyCWICHHBIH CHTHAT TIOHAETCH 4epe3 KOHASHCATOP
C3 Ha nocnenyonine Kackans! ycuiaenns PU, nocie 4ero meTeKTH-

pyetcsi. Bbimenennwi#t nerektopom curHan 34 mpenBapuTenbHO
"YCUIMBAETCS, a 3aTeM C BbIBOJAa 9 MUKpOCXeMbl IMOJAeTcst 4yepes

¢unsTp R3, C10 Ha perynsitop TpPOMKOCTH — IIepEMEHHBII pe3nc-
Top R4, a ¢ ero mBuxKa — Ha ycwiutenb mouHocTH. [Ipensapu-

'TEJIbBHBIN KacKal YCWIIATEIS! MOUIHOCTHU BBIITOJTHEH HA TPAH3UCTOpeE

VT1, a OBYXTaKkTHBI# OKOHeYHBII — Ha TpaH3ucTopax VT2, VT3.
Mexny Kackagamu BBelieHa obpaTHasi CBfI3b uepe3 pe3uctop R7,
KOTOpast IOANEPXUBAET, BO-IIEPBBIX, HYXXHOE paboyee HaTIpspKeHHe
(TIONIOBMHA HAIIPSDKEHUSI MCTOYHMKA TIMTAHMS) Ha BBIXOLE YCHIIU-
TENA, a BO-BTOPHIX, CHMUXXAET HENUHEeWHbIe ncKaxeHust. Konpenca-
Top C13 mpenoTBpalaeT camMoBO3OYXIEHME KACKANa Ha TPaH3uC-
Tope VT1, Tepmopesucrop R8 crabunusupyer pexum paboTsl

63



BBLIXOIHOTO KackKaia TpY M3MEHEHUH TeMIIepaTyphl OKpYXalolleH
cpenpl. Harpyskoit ycunutens ABaseTcs XMHaMU4eckas TojIoBKa.
[MutaeTcsl pueMHMK oT Oarapen akkymynaropos GBI, koTopywo
MOXHO TIEpMOIUYECKH TIOA3APSTKATh Yepes3 pasbeM XS1 oT 3apsn-
HOTO YCTPOICTBA WM TIOAXOHSIUETo O7oKa mutaHus. MarHuTHas
AHTEHHa BBIIOJIHEHA HA CepreyHMKe AMaMeTpoM 8§ MM W UTMHOU
70 MM u3 ¢epputa 400HH. Karymika L1 copepxur 90 BHTKOB
nposoga JIBIIO 7x0,07 (Tak Ha3bIBaEMBblii INTLICHIPAT), KAaTylIKa Lg
— 5 surkos T18B-1 mnamerpom 0,12 MM. KoHaeHcatop nepeMEHHON
emrocT C1 MOXeT OBITh JIEOO0Oro TUITA, OIHOCEKIIMOHHBINA Maorada-
PUTHBIi, OCTalbHbIE KOHIEHCATOPBI — TAKXe JIOObIE MayiorabapuT-
Hole. vHamuueckas rongoska — 0,25TAII-20-50 (0,1T1-17) wnu
apyrasi ManorabaputHasi (ee OMaMeTp He JIOJDKEH TIPEBBIIATH
60 MM) C BO3MOXHO OOJBUIMM COTIPOTHBJIEHMEM 3BYKOBOHM KaTyll-
Ky nocTosiHHOMy Toky. Barapes GBI mMoxer ObITh cocTaBlieHa U3

yeThIpeX MOCIEIOBATENLHO COeNUHEHHBIX akKymyasTopos [-0,06.

[TomgpoGHOE omKcaHMe NPUEMHUKA MpUBEAEHO B [36].

3.8. PapuonpueMHUK NpsSMoOro ycuneHmsa
Ha K174XA10 |

Haubosee MpocTyio MO KOMMYECTBY pagudoleTajied KOHCTPYK-
LIMI0 MOXHO coOpath ¢ mpumeHeHueM Mukpocxembl K174XAl10.
Drta MUKpPOCXeMa TIpefiHazHaueHa IJIs1 CyNepreTepOaUHHBIX pagno-
IIPUEMHUKOB U colepXuT Kackaael YBY, Y3, pemonynsaropa (ne-
TEKTOpA), CMECHTENS, TeTEpPOAMHA, YCUIMTENS TPOMEXYTOYHOH
yacTOTH ¥ cTabuiM3aTopa — M BCe 3TO B OMHOH MukpocxeMe. [1pu
UCTIONB30BAHMUM TOJBKO YacTU 3TOM MHUKPOCXEMBI MOXHO H3TOTO-
BUTH HETUIOXOH pagvolpMeMHMK TIpSIMOro ycuneHus. CxeMa Tako-
To paguoTpMEMHMKA M300paxeHa Ha puc. 3.9.

CurHaji, IPUHATHIA MaTHUTHOM aHTEHHOMN, Yyepe3 KaTylKy CBA-
3u L2 moctymnaet Ha Bxog ¥YBY, B kayecTBe KOTOPOTrO UCIOJIB30BaH
yCUMUTENDb TIPOMEXYTOYHOMN YaCTOTHI MUKPOCXEM. YCUIIEHHBIH CUT-
" HaJi TIO BHYTPEHHMM LIETISIM TIOCTYNAaeT Ha AEMOIYJISITOP, a € Helo
HPONETEKTHPOBAHHBIN CUTHAJ 3BYKOBBIX YacCTOT (BBHIBOA 8 MUKpO-
CXeMbI) TIOCTYIIAaeT vepe3 PerynsTop rpoMKocTh R4 Ha BXOX Y34
(BBIBOX 9 MMKpOCXEMBI). YCWJIEHHBIH CUTHal 3BYKOBBIX 4acCTOT C
BBIBOAA 12 MMKpOCXEMBbI NOCTYIIAeT Ha TpOMKoroBoputeiib BAL.

- HampstxeHue TuTaHusl NpUeMHMKAa — 9 B. bnaromapst Hanu-
YUI0 B MHUKpPOCXeEMEe cTabuiamu3aTtopa paJUONPUEMHHUK COXPaHAET
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- pabOTOCIOCOOHOCTL TIPY M3MEHEHWM HAIPSDKEHUS! MTUTAHUA OT 6
ao 12 B. Tok notpedneHus B peXuMe MaKCUMaJIbHOM TPOMKOCTH
— npumMepHo 20 MA.. HomrHanbHast BbIXOgHAs MOILHOCTh — OKOJIO
0,5 Br. Pesucrop R4 — mnoreHuuomerp tuma CII3-36M wimn
anajiornyHeiid. KonpeHncarop Cl — tuna KITK-M unu nmoacrpoey-
HbI# KOHIeHcaTop mwoboro Tuna. Eciu BMecro C2 yCTaHOBUTH
KOHAEHCATOp NepeMeHHON eMKoctu Ha 20...520 n®, MoxHo OymeT
MPOU3BOIUTL IUIABHYIO HACTPOHMKY Ha HECKOJbKO PaguOCTaHIIWIA.
Konaencaropet C3, C4, C7, C8, C12 — KM, KI10-7; KoHaeHcaTo-
pur C5, C6, C9, C10, ClI1 — K50-16 Ha HanpsokeHue He HHUXe
10 B. JInHaMuuyeckast ronoBka — moboro tuma MouHocteio 0,5 Bt
C COTIPOTHMBJIEHUEM KaTyWIKH ITOCTOSTHHOMY TOKY 6...10 Om.
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Puc. 3.9. Cxema pagvionpueMHuka npaMoro yeunenma Ha K174XA10

MarHuTHas aHTeHHa BHITIONIHEHA Ha (PeppUTOBOM CTEpPXKHE Map-

- ku 400HH (600HH) muamerpom 8 MM u mauHoit 70 mm. st

JUIMHHOBOJIHOBOIO Juarna3zoHa Karylmika L1 comepxwut 180 BHTKOB
npoBopa [19B-2 muamerpom 0,1 mM. HaMoTka mpousBogutcsi B 6
cekumsix 1o 30 BUTKOB B KaxaoH. JInsi CpeAHEeBOTHOBOIO AMana3oHa
katyiuka L1 comepxur 80 sutkoB mpoBoga [19B-2 auametrpom
0,2 MM, HaMOTaHHBIX TIO BCeit JUIMHe (heppUTOBOTO CTEPXHS Ha
KapKac, CKJIeeHHbI# M3 Oymard. Karyuika cBsisu L2 comepxur 10
BUTKOB npoBozna [I19B-2 guamerpom 0,2 mm. Hacrpoiika paguonpu-
eMHUKa 3aKmodaeTcs B rondope KoHpeHcaropa C2 Ha NpuHHMae-
MYIO PAIMOCTAHIMIO 1O HauOosblied rpoMKocTH. [1py riepBoM BKITIO-
YeHUM He MCKITIOYEHO BO3HMKHOBEHME .CaMoBO30yxIeHus. B stoMm
cayyae HeoOXOomuMO BBIBOIBI KaTYLIKW CBSI3W L2 MOMEHSTh MecTa-
MU. Pesncrop R2 nopbupaercsi mo MUHUMYMY MCKaXEHHI 3BYyKa.

[ToapobHoe omucaHue nMpueMHMKa NpuBoguTcs B [37].
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3.9. PapuonpueMHuk
Ha Mmukpocxeme K174XA10

Ha 6a3e 3TOif yHHUBepCaJIbHOM MMKPOCXEMbI MOXHO coOparTh
KOMITAKTHBI U CPAaBHUTENIBHO YYBCTBMTENBHBIM pagUOTIPDUEMHMK
MIPSIMOTO YCWIeHUS, YCTONYUBQ paboTaioliMii Ipy U3MEHEHUN TIH-
Taroulero HampspkeHus ot 3 1o 9 B (u maxe 12 B). B stom cnyyae
HICIIO/Ib3YIOTCS TTOYTH BCE KacKalbl MUKPOCXEMBI, 3a UCKITIOUEHUEM
cMecuTensi, rerepondHa U YPY.

[IpueMHUK obecrieyMBaET MPUEM PaTMOCTAHUMUII B AUAIIa30HE
AJIMHHBIX WM cpegHuX BonH (puc. 3.10), muraercsa ot Oartapeu
HanpssxeureM 4,5 B, morpebmsis Tok okomo 10 MA B pexume
MOJTYAHUS U TTOYTH 35 MA TNipu cpepHell TpPOMKOCTH 3Byka. Homu-
HaJIbHasl BbIXOAHast MouiHocTth gocturaer 100 mBt. BoiaeneHHBI
konebatenbHbIM KOHTYpOM L1, Cl MaruutHON aHTeHHB WAL cur-
HaJT paIvMOCTaHIIMK TTIOCTYNAET Yepe3 KaTyulky cBsi3u L2 ¥ KOHAEH-
carop C2 Ha Bxon ycunurenss PU (BeiBox 2), B KayeCTBE KOTOPOTo
ucronp3oBaH yeunuTenb [T Mukpocxembt. YceueHHb PYU curHan
[IOCTYTIaeT MO BHYTPeHHUM LENIIM MMKpOCXeMbl Ha aerekrop. C
€ro BhIXOAA (BBLIBOA &) TIPOACTEKTUPOBAHHBIA CUTHAI ITOCTYIMAeT
yepe3 KoHAeHcaTtop C8 v pe3uctop R4 Ha peryasiTop TPOMKOCTH —
nepeMeHHBIH pe3nuctop RS, a ¢ ero nBuXKa — Ha BXOH YCUJIUTENS
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Puc. 3.10. Cxema paguonpremMHnka Ha mukpocxeme K174XA10

34 (BeiBoxm 9). PapyouacToTHast COCTaBIsIIONasi TIPOJETEKTUPOBAH-
HOro curHana ¢uabTpyeTcs: KoHaeHncatopoM C7 u uemnouxkoir R4,
RS, Cl11. Ycunennsiit curdan 34 nmogBoauTcst yepe3 KOHIEHCATOP
C10 v KoHTakThl TenedoHHoOro rHe3ga XS1 (OHO HeoOOXOAUMO IS
TIOAKTIOYEHUST MUHUATIOPHOTO TOJOBHOTO Tele(oHa) K JUHAMU-
yecKoM rojoske BAI.
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MarHuTHast aHTEHHa BBLITIOJIHEHA HAa CTEPXHE AMaMeTpoM 8 u
IUTMHOM 65 MM 13 depputa 400HH (Moxuo. 600HH). Karyiika L1
Juist 1uanasona AB comepxur 160 BuTKoB nposona [19B-1 quamer-
pom 0,1 MM, HaMOTaHHBIX BHaBai B YyeTblpe ceKuuu 1o 40 BUTKOB
KaTylrka L2 — 6...8 ButkoB npoBoma I13B-1 muamerpom 0,2 MM, _
O6e KaTyulku HaMmaThIBAIOT Ha (DEPPUTOBKII CTEPXXEHb TIOBEPX
CaMOZIeNNbHOro OyMaxHoro Kapkaca. Jnst auamasona CB Karyuika
LT momxna conepxats 70 BUTKOB mposona JIDIIIO 10x0,07, (mo-
poidner I19B-1 auamerpom 0,2 MM), HAMOTAHHBIX BUTOK K BUTKY B
OIVH CJIOW. AHTEHHY KPeTsIT K TjlaTe XOMYTUKAMU U3 U3OMALIMOH-
Horo marepuaia. [lonHoe omucaHue mnpueMHUKa TNIpUBEAEHO B
[38], a ero neyaTtHas 1iara Ha puc. 3.11.

110

bo ;

Puc. 3.11. flevarHas nnara pai,qwonpueMHuKa Ha Mukpocxeme K174XA10 ( ymewaeHa)r
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3.10. IpueMHUK NPAMOro yCwuJjieHusl Ha
mukpocxemax K237XA2 n K174YH4

[IpuemHux (puc. 3.12) paboraer B auamasoHe CB, moatomy
HaHHbIE €r0 MarHMTHOM aHTeHHB! COOTBETCTBYIOT IAHHBIM TaKOro
xe y3na ipueMHnKa «fOHocTh-105» (cM. paszen 2.18). C katyuku
cBa3u curHan PY mocrtymaer yepe3 KoHaeHcaTop C2 Ha MUKpOCXe-
My DAI. K Heii momknmoden (x uemd APY) ceerommox HLI,
CUTHAJIU3UPYIOLLMI O TOUHOW HACTpOMKe Ha 4acTOTy paiuOoCTaH-
UMM YMEHbUIEHHEM SPKOCTHA CBEYECHMSI.

[TpomeTeXTUpPOBaHHBI MUKPOCXEMOM CHUIHan IOAAeTCS Ha
dunstp Cl1, RS, C12, «ounuratounit» Konebanust 34 ot pamguoya-
CTOTHOI cocrasisiouleid. Harpyskoi aerekropa CIyXMT IEpPEMEH-
HEIT pesucrop R7 — ¢ Hero curHan 34 mogaercs yepe3 KOHIEHCa-
top C14 Ha ycwinuTe b MOLIHOCTH, HarpyXeHHBIH Ha IMHAMUYECKYIO
ronoBky BAIl. [List mperoTBpallleHUs1 CaMOBO30YXKIEHUST TIPHEMHU-
Ka yepes LM ITUMTaHUs UCTOYHUK 3allyHTUPOBaH OKCHIHBIM KOH-
neHcaropoM C13, a HalpskeHMe Ha TIEPBYI0O MUKPOCXEMY MOLAeT-
cs vepe3 TNapameTpuyeckuit crtabunusatop R6, VDI,
3aLyHTUpoBaHHb KoHneHcatopamu C8, C9. [lpumeHeHune mnapa-
METPHUYECKOrO CTaBWIM3aTOpa TIO3BOJISIET NMUTATh TIPMEMHUK OOJIb-
LMM HamnpstkeHueM — 10 9 B u 11py 3TOM HE HapyuiaTh BEpXHIOKO
TpaHuLly KOTYCTHMOTO HAIlpsDKEHMs TlepBoil MUKpocxeMb! (6,4 B).
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Puc. 3.12. Cxema npmemHika npamoro yCuneHns Ha mukpocxemax K237XA2 n K174YH4
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[IpMEMHUK HE CONEPXHT KaKMX-TUOO «XUTPOCTEH» HACTPOIKH
¥ HauuHaeT paboTtaThb cpasy, €Cii, KOHEYHO, B HEM MCIIONb30BAHb!
MCTIpaBHble AeTaJld U HET OUIMOOK B MoHTaxe. Pesuctop R2 ompe-

- AeNAeT ypoBeHb cpabarbiBaHusi APY. [Ing kaxmoro sksemiuistpa

MukpocxeMbl K237XA2 Ha Kopriyce yKa3aHO €r0 COIPOTUBJIEHME.
Onucanue npueMHHUKa MOXHO Haiity B [39].

3.11. MpueMHUK NpsiMOro ycuneHus
Ha Mukpocxemax ¢ APY

IlpyeMHUK NBYXAMATIA30HHBIM, C ABTOMATWYECKOW peryaupoB-
Ko# ycunenust (puc. 3.13). BoixoaHast MOIIHOCTD TIpUEMHMKA MOXET
nocturathk 250 MBT (¢ munamuueckoit rojiosxoit 0,1TJ1-6) naxe npu
MUTAIOLEM HaTpspkeHuy 6 B. MakcuManbHBIN 1TOTpessieMblii TOK
NpreMHUKa coctaBsieT 50 MA, Tok moxkosd — 9 MA. MardurHas
aHTCHHA NPUEMHUKA CONEPXUT IBE KOHTYpHbie Karyuiku (LI u L3)
u ase Katyuku cssisu (L2 u L4), coemuHenHble TTOCIeq0BATENLHO.

Yactb BbIOENIEHHOTO KONebaTeIbHBIM KOHTYPOM curHata PY mo-
CTYTIACT 4Yepe3 KarylKy CBSI3W Ha TIEpBbIii Kackaj ycuneHuss PY,
coOpaHHBIA Ha TpaH3uctope. C Harpy3ku 3TOTO KacKama (pe3sncrop
R2) curnan mocrynaet Ha MukpocxeMy DA1. Dto yeunurens, obnana-
IOLINAM CPaBHUTENBHO BBICOKUM KO3(MD(GULIMEHTOM YCWIEHHUS — OKOJIO
1300. B npuemMHuKe Takoit KoahuimeHT yeuneHns HeM30exXHO TIpH-
BEIET K CAMOBO3OYXIEHUIO, TIOTOMY LIETIh OOpaTHOM CBSA3KM BHYTPEH-
HHMX KaCKaZOB MUKDPOCXEMBI 3allyHTHpoBaHa 1emnoykoit R3, C6, mo-

3BoJIIONEN TIomOOpOM pe3uctopa R3 u3MeHATh KoadpduumeHT

YCUJICHUST 1O 3HAaYeHUs, 00eCIIeynBaloIIero HaneXHy1o paboTy Bcero
ycrmmrens PU. Kpome Toro, 3t neranu, a Take AETATH IETEKTOpA,
TTOAKIIFOYEHHOTO K BhIX0my ycunurensa PY, 3akmoyeHbl B MeTaninyec-
KMi{ 9KpaH, COEIMHEHHbLIA ¢ OOLIMM TIpOBOIOM TIMTAHMS. JleTeKTop
coOpaH 1o obbruHOM cxeMe. [TocTostHHAs coCTaBISIOIas TPORETEK-
TUPOBAHHOTO CUTHAJIA TToAaeTcsT uepes pesuctop RS u muon VD1 Ha
0a3y TpaH3ucTOopa JUI1 aBTOMATHMYECKOM PETYIMPOBKU YCUIIEHUS.

C nerextopa curHai 34 mocTymaeT 4yepes3 perysTop TPOMKOCTH
R7 na Bropyio MukpocxemMy DA2. BTo yCHIUTENDL MOLLHOCTH, CIiO-
COOHBIA pa3BMBaTh TIpM HAINpsKeHUM muTaHust 9 B Ha Harpyske
coripotusiieHHeM 4 OM BbIXOIHYIO MolnHocTs A0 1 Br. B nauiem
CNyyae HalpsDKEHUE TIMTaHMS MEHBUIE, a COTIPOTUBICHUE HArpy3Ku
Oonbllle yka3aHHbIX 3HayeHuid. [ToaTOMy M BBIXOZHAS MOLIHOCTb
orpaHuyeHa 3HayeHueM 250 MBT. KpoMe Toro, TIpy yMEHBIUEHHOM,
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i MO CPaBHEHHIO C MAaCTOPTHHIM; HAIIPSDKCHUM TIMTAHUS TIOBBILIAETCS
Lo B HAIEXHOCTh MUKPOCXEMBI, M €¢ MOXHO YCTaHaBJIMBaTh Ha TI€YaT-

© Hylo Tutaty ©e3 pamguatopa. MarHWTHasi aHTeHHaA BBIIIOJIHEHA Ha
CTaHZApTHOM (PEPPUTOBOM CTEpXHE OT NMpueMHUKa «IOHoCTb-105»
(em. 1. 2.18). Karyiuka L1 comepxkut 83 ButKa mposoga JIDIIO
8x0,07, HaMOTaHHBIX Ha OMHOM Kpalw CTEPXHSI BUTOK K BUTKY.
TToBepx 3T0# Karyuiku pasmenraior L2 — 3 sutka nposona I19B-1

Fa
i)

“\SAz
.

12
1K
&

¢

28 g < < o g auamerpoM 0,21 mMm. Karywiky L3 pacnonaraioT ma IpyromM KOHIIE

- 03 CTEpKHSI ¥ HaMaThIBalOT ee mpoBoaoM [IDB-1 anamerpom 0,12 Mm

& ) e I BUTOK K BUTKY — 165 BuTKOB. [loBepx Hee HaMATBIBAIOT KATYLIKY

‘ =& | =a ceasn L4 — 10 ButkoB nposoma [I9B-1 muamerpom 0,21 MM.
= hH % TpaH3ucrop Moxer ObIT, NMw0boit u3 cepud KT315. Bmecto

K118YII1b momoinner mukpocxema K118YII1A, mbo K118VYII1B,
K118VIIII (aBe nocnemHye MUKPOCXEMBI PaCCYMTAHBI Ha HaIpsKe-
Hue 12,6 B 1 obnamaror K03¢hPUiMEHTOM YCHIIEHHS, COOTBETCTBEH -
Ho, 1500 u 2000, mpu HanmpsokeHuM TuTaHMs 6 B xoadduimeHt
YCUJICHUST MUKPOCXEM CHMXKAETCS TIOYTH BABOE).

Jduuammueckasa ronoska — 0,1T71-6, 0,200-1, 0,25TA-19 wm
AHAJIOTMYHAasI, CO 3BYKOBOM KaTyiikoil corporupieHueM 6...10 Om. B
HalaXMBaHUM TIPUEMHHUK, KaK TIpaBWIO, HE Hyxaercs. C HeKOTOPhI-
MU 3K3eMmIUisspaMd MukpocxeMbl K174YH4A wmoxer HaOmomarbes
WCKaXEHUe 3ByKa TIpU Majiod TPOMKOCTH. Torga IpUAETCS TOUHEE
niogobpatek pesuctop R10, 4yrodpl M30aBUTLCS OT MCKAXECHMI THUIIA
«CTyneHbKa». TloapobHoe omnmcaHue TIpueMHMKa IIpUBORUTCS B [40].

3.12. PapuonpunemMHuk Ha
MHOIro@yHKLUOHaJIbHOU MUKpPOCXeMe

O mogoOHOM KOHCTPYKLIMM VXE€ pacCKasbIBaloCh B CTAThe
H. SAnuyyka «PaguonpuemMuuk Ha MukpocxeMe K174XA10» B xyp-
Haine «Pamuo», 1991, Nel2, c. 72, 73. XoTa B craTbe ONHUCaH
CPaBHUTENBHO YYBCTBUTENbHBIA IpHEMHUK, KOHCTPYKIMIO HETPYI -
HO MOAEPHU3UPOBATh ¥ HE TOJNBKO YAYYLUUTH ITOT MMOKA3aTeslb, HO

Puc. 3.13. Cxema npuemMHuKa NpsMOoro YCUaeHns Ha Mukpocxemax ¢ APY

., S Y paCHIMpUTh IMHAMMYECKUN OMara3oH TpueMHMKa. Cxema Tipu-
= I‘f: . eMHMKa TIpUBeleHa Ha puc. 3.14.
L] — g-;
23 @ 3 Of w? , JINsT TIOBBILEHMST YYBCTBUTENILHOCTH U JIYYIETO COTIACOBAHUS
= p u w
8%  §|=-H -/_"_g MarHMTHOM aHTEHHBI ¢ MMKPOCXeMOil BBeAeH (M0 CPaBHEHUIO C
LT q DV : HCXOIHBIM BapMaHTOM) MCTOKOBBLIA ITOBTOPUTEJIL Ha TPaH3UCTOpE
o 2 |2l ==
= g - ' VT1. Bnaromapsa sToMy o0ecrnieyuBaeTcsl BbICOKAsA HOOPOTHOCTH
[ag al J \

AHTEHHOTO KOHTYpa, a 3HA4YUT, ¥ Xopoulast 30KBpaTebHOCTb TIpK-
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eMHWKA. YAAJI0Ch celaTh IPUEMHMK ABYXAMANAa30HHBIM — BbIOM-
paroT TOT WM uHoi auanasoH (JIB unu CB) nmepexmouatenem SAL.

[TOBBILUEHHIO YYBCTBUTENBHOCTH M 3((PEKTUBHOCTH paboOThl
cucteMbl APY crmocodcTByeT npuMeHeHue B AM AeTeKTope TpaHC-
dbopmaropa Tl1.

VT 1 1 C3 T
KM3a638 c2 I 8800
WA

L1

Puc. 3.14. Cxema paanonpueMmHnka Ha mMHOroQyHKUMOHaIBHOW Mukpocxeme

OKCITepUMEHTBl TTOKa3ajii, YTO MO CPaBHEHUIO C MCXOAHBIM
IIpMEMHHKOM, B KOTOPOM B KauyeCTBe Harpy3Kd IETeKTOpa UCHOJb-
30BaH PE3UCTOp, TpaHCchOpMaTOp, XOTS M TIPUBOOUT K HE3HAUU-
TEILHOMY YCIOXHEHUIO KOHCTPYKIMH, MO3BOJNSIET IOBBICUTH 4YB-

CTBUTENBHOCTh TIPMMEPHO BABOE M paclIMpUATb AUHAMUYECKUHA

IWara3oH MpUeMHMKA, YTO 0COOEHHO BaXHO TIpU NpYeMe MOIIHBIX
X MEeCTHBIX paIuOCTaHIIMIA. o

B ocranpHOM paguMonpueMHUK padoTaeT aHaAJIOTMYHO: PE3UCTO-
poM R4 perynupyioT rpoMKOCThb, COBMEIIEHHBIM ¢ HUM BBIKIIIOYA-
TejeM SA2 MOJalOT MUTaHMWE, HACTpauBalOT NMPUEMHHUK HA CTAaHIIUU
KOHIeHcaTopoM nepeMeHHOM emkoctd Cl. JUIs Momkiro4YeHUst
BHEUIHETO TOJIOBHOIO TejlepoHa CIOYXMUT pasdbeM X1.

Majioe KOMMYeCTBO feTarneil IO3BONSAET CACNaTh STOT IPUEMHUK
KapMaHHBIM, C TIMTaHWeM oOT Oataped HarpsokeHMeM 3 B. B astom
Clyya¢ aHTeHHA OyIeT OTHOCUTENBHO KOPOTKOM, MO3ITOMy M OYEHb
OOJILILOW YYBCTBUTENLHOCTH MOMYYUTh He yaacTcsi. PUCYHOK mieyaTHOM
IUIaThl U3 ABYXCTOPOHHETO (DOABIMPOBAHHOIO MaTepuana MpUBEHEH Ha
puc. 3.15. Jletanu pasMelialoT Ha ONHOM CTOpOHE TUIaThi, BTOpas
OCTaBjieHa MeTA/UIM3UPOBAHHOM M COeNUHEHA C OOLIMM TIPOBOLIOM.

B nipueMHMKe nIpMMeHEHB! ClIeayiolide OeTall: KOHIEHCATOPbI
C5, C6, Cl10, C11 — K52-1; C1 — KI1180 ot pamOKOHCTpYKTOpa
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<<IOHOCTI:-105», HO NOIOMIET ¥ APYTON MayorabapUTHbIH OJHOCEK-
LUMOHHBIN; OCTAIbHBIE KOHICHCATOPBI — JIOOBIE MatorabapuTHble.
[lepeMennbiit peaucrop — CI13-38M. Tpancdopmarop BeiromHen
Hd KOJBLIE BHEUIHUM JuaMeTpoM 7 MM u3 deppura 1500HM wu
conepxut 160 BUTKOB mpoBoma [1DB-2 anametrpoM 0,1 MM (ero
HaMaTbIBaTh JIyYlle BBOE CJIOXEHHBIM TIPOBOLOM).

OcHOBa MarHMTHOM AHTEHHBI. — ILIOCKHIL CTEPXKEHb pa3mepa-

MU 4x16x60 MM u3 depputa 400HH. Karynika L2 cogepxur 83
BUTKa mpoBofa IIDB gmamerpom 0,21 MM, a L1 — 250 BuTKOB
I19B-2 mamerpom 0,1...0,15 mm. ‘

65

KGB1 (+) {

60

Puc. 3.15. lNeuatnas nnata paavonpuemumka Ha MHOMOQYHKUNOHANEHOA MUKDOCXEME

Hanaxupanue npuemnuka cBogutea K Toa0opy yucna BUTKOB
KaTyLIEK aHTCHHOTO KOHTypa It OOeCHEYEHHS! HYXHBIX TpaHWULL
[INaTIa30HOB. B HEKOTOPBIX Clyyasx Hogbopom pesucropa R2 yna-

'€TCSl TOOMTHCSI MaKCUMANTBHOI YYBCTBUTETbHOCTH NpUeMHuKa. B

Clyyae Xe CaMOBO3DYXIEHUA PEKOMEHIYETCS YCTAHOBHMTHL JOTION-
HHUTCILHBEIM KOHACHCaTOp eMKocThio 4700...10000 n® Mexay BuiBo-
gaMu 9 u 11 MUKpocxeMBl.

[lonHoe onucanue mpueMHMKa TIpUBOIMTCS B [41].
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3.13. MpocTtoit npuemHuk Ha K174XA10

[Mpuemuuk (puc. 3.16) obecreynBaeT NMPUEM CUTHATIOB paauo-
cranuuy B nuanazoHe CB. YyBCTBUTENBHOCTH €ro CpaBHHMMa C
YyBCTBUTEJILHOCTBIO CYNEPTETEPOANHA.

» =
y +28..98
WAl Cc5 Ct1 R1*
BaMK —L—  200mk [/] 2
o1 168 j + 16B DA1 K174XA10 c10
118 16 __15]14 13} DA1  200m«

D2 .,

2 T 8 8 o] ] 10
€21 " |c2.2 BA1
‘I 1 osscmsx 2L C9
495 c4== ‘c7==RZ ‘-3 | e
C2 2x(12..498)  g0a7mc | 1000 |_47¢ ] 1000_]_

Puc. 3.16. Cxema npocToro npuemiHuka Ha K174XA1 0

CurHaj, NIpUHATHIA aHTeHHOU WAL, yepe3 KOHAEHCATOP CBS3M
C1 mocTymaeT Ha HOIOCOBOM (UILTp Ha CBSI3AHHBIX KOHTypax L1,
C2.1, C3, C2.2, L2, nepecTpauBa€MbIii KOHIEHCATOPOM IIEPEMEH-
yoit emkoctu C2. @unbrp MOBbILIAET M30UPATENBHOCTD TIPUEMHH -
Ka II0 cocegHeMy KaHaiy. BbireneHHbI GUILTPOM PafiMOYaCTOT-
HBIi CHTHaAl uepe3 KaTywiky cBsisu L3 momaeTcss Ha BXOMI
mukpocxembl DAL. Ycunennbiit PY curHai BbIAENSACTCS HA Harpy-
304HOM pe3ucTope R1, TOAKIIOUEHHOMY K BbIBOAY 15 MUKPOCXEMBI
DAl ¥ mocTymaer Jajee Ha BXOA JETEKTOpa (BBIBOX 14). Tlpone-
TEKTUPOBAaHHBIA CUTHA ¢ BHIBOKA 8 MMUKPOCXEMBI YePe3 KOHICHCA-
top C6 TIONBOOMTCA K PETYNSITOPY FPOMKOCTH, (PYHKIMH KOTOPOTO
BeNIONIHSIET pe3ucTop R2. C BhIXOZa yCWIMUTENS 4YEpE3 pasiein-
TenpHbie KoHaeHcaTopbl C10 u katywky L4 curnan 34 moctymaer
na rpoMkorosoputenb. Komnmencatop C5 BHIIOAHSAET (QYHKLHMIO
pasBsisku cuctembl APY. On neobxomM mid Toro, yTo6bl APY
cpabarbiBajia TOJNBKO TIPH MEICHHBIX M3MEHEHUAX CUTHAJia Ha
BXOIe TIPUEMHHKA, a He OT MMIYIbCHBIX ToMeX. KoHneHcaTopbl
C7, C8 (puabTpyIOT BHICOKOYACTOTHBIE COCTABJISIIOLIME TIPOICTEK-
THpoBaHHoOro curxana, C9 Gokupyer Lelb 0OpaTHOM CBA3U YCH-
JIUTENIST 3BYKOBOM 4acToThl. OCHOBHBIE JIETaNM TIPUEMHNKA CMOH-
THpOBaHbI Ha TMeyaTHOM mnare (puc. 3.17).
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[TonocoBoil GUILTP BHITOJIHEH B BUJIE OTHEJbHOTO y31a METO-
IOM HaBecHoro MoHrtaxa. Karyuiku L1, L2 comepxar no 65 BUT-
KOB 1ipoBofa I1OB-2 nuametpom 0,27 MM, HaMOTaHHBIX BHABaI Ha
OyMaXHBbIX TWIb3aX ¢ BHEUIHUM auaMerpoMm 10 MM, BHYTpPb KOTO-
PbIX BCTaBJIEHBl OTPE3KU CTEpXHeil IuameTpoM 8 MM u3 deppura
600HH. Katymka L3 naMoTaHa moBepx Karywiku L2 ¥ cozepxur 2
‘BuTKa nposona [19B-2 mnamerpom 0,27 mm. Karywka L4 Geckap-
KacHasi, HaMOTaHa Ha OIlpaBKe AUAaMETPOM 3 MM U COIEPXUT 6
BUTKOB mnpoBoga [1DB-2 amamerpom 0,41 MM. Mukpocxemy
K174XA10 MOXHO 3aMEHUTb AHAJTOTHUYHBIMU HMMIIOPTHBIMU —
TDA1083, A283D u R283D. I[lonHoe omucaHue TNpUeMHUKA U
METOOMKAa HAaCTpOMKM TIPUBENEHBI B [42].

KC2.2, C3

L2

‘ DA1
R2[]l——e ©0000O0COCO
CB{’ -

40

Puc. 3.17. Neuarnas nnara npocToro npuemMHuka Ha K174XA10

3.14. PapuonpneMHuUK ona padu

[IpyeMHMK paccyuTaH Ha paboTy TonbKo B auanaszodHe CB
(525...1605 xT'u), obGmamaeT yyBCTBUTENBHOCTBIO TP TIpUEME Ha
MarHuTHYIO aHTeHHY He xyxe 1,5 MB/M (v ogHO# u3 Momuduka-
umit npuemHuka «Criypona» — 0,5 MB/M) U neruioxoin usbupa-
TENBHOCTBIO. TlWTaeTcs OH OT McTOYHMKA HampsixkeHueM 9...12 B,
HO paboTaeT W TIpH CHUXEHWW HampsXkeHus po 6 B.

CxeMa npueMHMKa mpusefeHa Ha puc. 3.18. OH comepXuT

OBYXKOHTYPHYIO BXOIHYIO 1€Nb, YCWIMTeNb pamguoyactotht (PY),
KaCKaJHBIA JETEKTOP U YCWIMTENh 3BYKOBOMH YaCTOTHI.
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35,9
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[IpuHATBIA MarHUTHON @HTEHHON CUTHAN PY yepe3 1MonocoBOM

¢bunprp ([ID), cocrosiuii U3 KaTylleK UHIYKTUBHOCTH L1, L2 un s
kongeHcaropos Cl...C5, TiocTymiaeT Ha BXOJ IBYXKaCKaJHOTO yCH- J 1l IE%
nautenst PU. OuibTp TMOBBILUIAET U30OMPATENbHOCTh MPUEMHHKKA TI0 +r§m @ ol
CoCeIHEMy KaHamy, OH TIepecTpauBaeTcs TI0 KHaNa3oHy KOHJEHCa- z80 5ge |y v%

topoMm TiepemeHHOM emkocTu (KIIE) C2. TlepBhiif Kackan YCHUIH-
Tess BHITOJHEH Ha MoaesoM TpaH3ucrope VT1 mo cxeme ¢ oOLIMM
ICTOKOM, TTIO3BOMSIOLIEN COXPaHUTD JOCTATOYHO BBICOKOE BXOXHOE
COTNIPOTUBIIEHNE U TIONKITIOUNTD gonedarenbHblilt KOoHTYp [I® He-
OCPeACTBEHHO K ycunuTemo. B 1o Xe BpeMd, TaKOM KackKaj

9.5 mA
Puc. 3.19. levatHas nnara

paguonpmemHuka 4na gaqvmu

O6€CH€‘IHB3€T oonblIee YyCWJICHHE TIO CpaBHEHWIO € UCTIONIB30BAHU -
€M TpaH3UCTOpa B PCKUME UCTOKOBOrO TIOBTOPHTEIISL.

Harpyska miepBoro Kackaja — Ppe3UCTOp R2. C Hero curHan
rmocTymaeT yepes Kouaencarop C9 Ha BTOpO# KacKal — OObIYHBIA
aTiepUOINYECKUI YCUITMTENb HAITPSXKEHUS, coOpaHHBIA Ha TPaH3U-
crope VT2 mo cxeMe ¢ OOLIMM SMUTTEPOM. C BbIXOZAa Kackaza
(pe3ucropa Harpy3ki R6) yCuieHHBIA CUTHAT PY mocrymaert yepes
xoumeHcatop C11 Ha KacKagHBIM IETEKTOP, coOpaHHBIA Ha Auonax
vD2, VD3, VD5, VD6 u KoHaeHcaTopax C12...C14. Takoii gerek-
TOp CYLIECTBEHHO TIOBHIIIAET AMIUIUTYLY MPONETEKTUPOBAHHOTO
CUTHANA TIO CPABHEHMIO C OOBIYHBIM JETEKTOPOM Ha OTHOM WJIM
IBYX JAMOIAX, a TaKXe YIy4yllaeT HU30MpPaTeIbLHOCTE W CHHXAET
BEpPOSITHOCTD TIPOHMKHOBEHMS BBICOKOYACTOTHBIX COCTaBJIAIOLIMX

228,5

ﬁa.s‘

curHana B ycuiurens 34, 4TO, KaK MW3BECTHO, SBJIACTCA OTHOM U3 = - %a
NIpUYMH CaMOBO30OYXKIEHUs. | e o T Feoee §
— S
[ToaxmoueHne K KaCKaIHOMY JETEKTOpYy AMOIa VD1 npusoauTt N g
K CKaTUIO IMHAMHYECKOro JIMara3oHa CUTHaia Mepel €ro IeTeKTH- N Sé 2k 5
- - (]
POBAHMEM W MCIIQNB3YeTCS B3aMEH CHCTEMBI aBTOMATMYCCKOW pe- S 7 =« >

© ryaupoBKYU ycunmeHus. DPeKT cKaTug yCHanBacTCH TTIOIKTIOYECHM -
em muona VD4. Tlpu xenaHMM MOXHO BKJIIOUMTH B LieTb KATONA

§
i
S
9TUX AMOMOB BBIKJIIOMATEM W BBOJAWTH IWOABI B NEMCTBMC 110 S
cBoeMy ycMmorpeHuio. OCHOBHblE W HOTONHUTEIbHbIC THOABL 1C- §
TeKTOpa HOJIKHBI ObITh TOJbKO T¢PMaHHKEBBIC. %,:
C warpy3ku nerektopa (pesucrop R8) curnanm 34 mopaercs S
yepe3 pesuctop R9 Ha peryniatop TPOMKOCTH — TIepEMEHHBIN o 3 N
pesuctop R10, a ¢ Hero Ha BXOX ABYXKacKaJHOTO yeunutenst 34, o g N o = .
cOOpaHHOTO Ha OWIONIAPHBIX TPAH3UCTOpaxX IO oectpaHcpopMa- Le w O ¢ §
TopHoii cxeme. Konpercarop C16 mpenorspauaer camoBosOyxie- o L N g ©
HUe TpUEMHMKA TIpY MAKCMMATbHOM TPOMKOCTH (HBHXOK TIEpe- 8o . ‘H\fs é 8 =
MEHHOTO pE3UCTOpa — B KpaiiHEM IIPaBOM IO CXEME TIOJTOXEH UMW) 638 @
1 HOTIONHUTENLHO GUILTpYeT XonebaHust PU nocie perekropa. C 3 %*—H—« 3
BBIXOAA YCWIUTENS CUTHAN IOCTyTiaeT 4e€pe3 KOHACHCATOp C18 Ha >—| O 5¢
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JMHamuveckyio rojmoBky BAIL. [lutaHue TomaeTcst Ha MPUEMHUK
BbIKJTIOUaTesteM SAL.

KpoMe yKa3aHHBIX Ha CXEME, MOXHO MCIIONb30BaTh TPAH3UCTO-
per KI1303I, KI1303J (VT1), KT312B, KT312B (V12), KT315E,
KT315X (VT3), mobele u3 cepuin MII37, MII38 (VT4, VT7),
mobsle U3 cepuit MI139..MIE42 (VT5, VT6). Tpansucrop VTI
XenarenbHo rmoaodpaTh ¢ HauboNbIICH KPYTU3HON XapaKTepUCTHKH,
VT2 — ¢ Koa(pduumeHToM nepepauu Toka 6aser 100...110, VT3 —
120...130, VT4..VT7 — 60...70. Jquoms VD1..VD6 — mobbie u3
cepuu [19. TIpu UcCronb30BaHMU IEPEMEHHOTO PE3UCTOpa, COBME-
LIEHHOTO € BBIKJTIOUATENEM, OTHENHOTO BBIKITIOYATENS MUTaHUS He
nioHanobutcst. KongeHcaTophbl TOCTOSSHHON eMKOCTH — JIIO00T0 THIIA,
okcugnele C7, C10, C15, C17, C18 — K50-6 wnu Opyrue Ha
HOMUHagbHOE HampspkeHue 16..25 B, momcrpoeunse Cl, C3 —
KITK-1, xkoHgeHcaTop epeMEeHHOM eMKOCTH — IBYXCEKLIMOHHBIHA, C
BO3NYLIHBIM [IUIEKTPUKOM M HM3MEHeHHeM eMKocTH oT 12 1o
495 nd (B KpaitHeM cny4ae MoxHo ucnonsdopats KIIE ¢ Makcu-
MaiabHON eMKoCThIo 365 nd). KoHpeHcarop C4 BBINIONHEH B BUIE
JBYX OTPE3KOB IpoBoAa guaMerpoM 2 u minHon 10 MM, pacrono-
XeHHBIX Ha paccTostHuu 10 MM Apyr ot Apyra.

Kartywka L1 nHamoraHa Ha crepxHe auametpoM 10 u mwivHON
200 MM u3 ¢eppura 400HH BuTOK K BUTKY M comepXuT 49 BUTKOB
nposona JIDIIO 7x0,07. Karyuiky pacniosaraloT Ha pacCTOSIHUM
8...10 MM oT ogHOro u3 TOpuUOB cTepXHA. [TOCKONBKY KaTyUIKY,
BO3MOXHO, TIPUIETCH TEpeMELLATh 10 CTEPXKHIO BO BPEMST HalaXu~

BaHMSI TIPUEMHMKA, XeJaTebHO M3TOTOBUTH JIISI HEE OYMaxHYIo

T'ANb3y U pPACIIONIOXHUTb Ha HE BUTKH KAaTYUIKH.

Karyiuky L2 MoxXHO HamoTaTh Ha Komnplie K16x8x4 u3 ¢eppura ¢
MarHUTHO# IpOHMiaeMocThi0 100 — OHa cofepxuT 64 BUTKA TIPOBO-
ga. IO 7x0,07. UuayktusHocts Katywku — 200 mxlH. Ecim
OymeT Wcnonb3oBaH KoHaeHcatop C2 ¢ MakCMMAIbHON €MKOCTBIO
365 nd, WHAYKTUBHOCTH KAaTYIIKKA AODKHA cocTaBmATh 270 MKIH,
a 3HAYUT, YMCIO BUTKOB €€ TIPUIETCS YBEIWYMTh A0 75. Hucno
BUTKOB KaTywiku L1 B 3TOM clyyae yBemTuuyuBalor ao 57.

Iunamuueckast ronoBka BAl — 0,5011I-2 co 3BykoBOM Ka-
TywmiKoi conporuBienreM 8§ OM. MoxXHO Takxe MCHO/Ib30BATh

ronosky 0,5I'J1-37 mbo ronoBKy oT aODOHEHTCKOr0 TPOMKOTOBOPH-

TeJss CO 3BYKOBOI KaTyUIKON COMpOTUBIEHUEM 4 OM.

bonblitag yacth jgeraneil IpMeMHHMKAa CMOHTHpOBaHAa Ha TIevar-
HoM mmare (puc. 3.19) u3 OAHOCTOPOHHErO (GONBIMPOBAHHOIO CTEK-
JIOTEKCTONNTA, [IEPEMbIYKU MEXAY MPpOBOMSIUIMMM HOPOXKAMM BbI-
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MTOJTHEHB! OMHOXWIBHBIM MOHTAXHBIM IPOBOIOM B U3osinuu. lom-
cTpoeyHble KoHgeHcarophl Cl M C3 yKpemyeHB Ha IUIaHKe M3
cTeKIoTekcronura. [Inara csoeit poNBrUPOBaHHON TUTOLLALKON TIPU-
KpemieHa BUHTaMu K Koprycy Onoka KITE. BeiBom poropa KI1E
NIpUITasiH K oOLieMy NpoBofy npueMHuUKka. Kopryc mist nmpueMHHKa
MICTIONb30BAH TOTOBBIA — OT rpoMKorosopurtenst «O0b-305», Ho
NOXOMAET MOOOM APYroil COOTBETCTBYIOUIMX TabapyTOB.

Hanaxusanue npueMHMKa Ha4HHAIOT C IIPOBEPKM M YCTAHOBKU
PEXMMOB paboThl TpaH3UCTOPOB. ClelyeT yCTaHOBUTh MOACTPOEY-
Hble KOHIeHcaTopbl Cl M C3 B cpellHee monoxeHue. OTKIIOYUB
KoHzaeHcatopsl C2.2, C3 u Karywky L2 u yctanosBus Ha mecto C4
IIEPEMBIYKY, TTON0OpaTh MOOXEeHHE KaTyuiku L1 Ha cTepxHe aH-
TEHHBI TaK, yTOOB! HACTPOWKA HAa PaAMOCTaHUMIO «MasiK» TIpouc-
XOOuna B NMONOXEHUH TOYTU MaKCUManbHOI eMKocTi C2. OcTtaBuB
C2 B 9TOM IOJOXEHWU U BOCCTAHOBUB TIONIHOCTHIO cxemy [ID,
HYXKHO ToxoOpaTh YMCIO BUTKOB KaTywiky L2 aad rosyyeHus
MaKCUMaJIbHOI TpoMKOcTH TipueMa. CHoBa orxmounts C2.2, C3,
L2 u HacTpouTb IIPUEMHHK Ha KaKylo-JH00 CTAHLMIO B IIOJOXe-
HUM TTOYTH MUHUMAIBHOM eMKocTH. He MeHss nosoxeHus poropa
C2, BoccTaHOBUTL cxemy [1® U TIOACTPOEYHBLIMM KOHIEHCATOPAMH
C3 n Cl gobutbcs MaKCUManbHOM TPOMKOCTH IIpHEMA.

[MonHoe onucanue mpueMHuKa npusoautcs B [43].

3.15. CUHXPOHHbIN AM npueMHuK

Ipennaraemeiit BaureMy BHUMaHUIO TMIPUEMHUK — OJHA U3 Tep-
BbIX pa3paboToK B elle OYeHb Majlo0 OCBOEHHOI 00aCTU CUHXDOH-
Horo paguonpueMa. OH MO3BOASET € AOCTATOYHO BBLICOKMM Kaue-
CTBOM NPUHUMATh TPU-YETBIPE MECTHBIC MJIM MOIIHBIE YHaieHHBIE
PamMOCTaHUMM B JUAla3OHe CpeqHHUX BOJIH.

[IpMeHeHe CMHXpPOHHOTO NETEKTOpa TO3BONMIO 3HAYUTENb-
HO TOBBLICUTH Ka4eCTBO ACMOAYIHIIMM CUTHAIA, UCKIIIOYUB MCKaXe-
HusA, 0OyCHOBNEHHBbIE HEMMHEHHOCTBIO OOBIYHOrO HAETEKTOpa OrU-
Oarouleit. OMHOBPEeMEHHO CHU3WICS YPOBEHDb LIYMOB, YMEHBLIMIUCh
NOMEXH OT cocefHUX cTaHuuil. [locnemHue He AETEKTUPYIOTCS
CUHXPOHHBIM AETEKTOPOM, a JUllb Mpeodpa3oBbIBAIOTCS IO 4acTo-
Te, MO3TOMY TIpu paccTpolike 6onee 10...20 xI'y Meurawonme cur-
HaJIbl OKa3blBAIOTCA B ITUIOXO CABILIMMON U JIETKO OT(PHILTPOBbLIBa-
eMON YyNbTPa3ByKOBOH OOmacTi crniektpa. CUHXPOHHBIA HETEKTOP
MO3BOJIMJI TaKXe PacCUIMpPUTh MOJNOCY BOCIPOU3BOAUMBIX YacTOT IO
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10 xI'u, T.e. MOJIHOCTBIO peanu30BaTh CIIEKTP MOAYAMPYIOLUUX CUT-
HaJI0B, NepefaBaeMbIX paguocTaHlMsAMU B 3¢up. OCHOBHEBIE Tex-
HUYECKME XapaKTepHMCTUKY IpuBeacHbl B Tadm. 3.1.

OCHOBHbIC TEXHUYECKUE XBPAKTEPNCTUKNA CUHXPOHHOIO Tabnuya 3.1
AM nprueMHuka
XapakrtepmMcTuka NapameTp
YyBCTBUTENBHOCTL, MB/M, He XyXe 1
Jvnana3on BOCNPOU3BOAUMBIX 4acTOT, U, He yXe 50...10000
CenekTUBHOCTbL NpW paccTpoike Ha 20 klu, Ab, He MeHee 26
BoixoaHas MolHOCTb, BT, He MeHee 1

[IpeMHUK pacCUUTaH Ha MOAKIIOYEHME BbICOKOKAYECTBEHHBIX
TenedOHOB MM TPOMKOTOBOPUTEAST C HOMUHAJILHBIM COITPOTUBIIE-
HueM 4....16 OM, BO3MOXHO TaKXKE MOZKITIOYEHWE BHEUIHETO YCU-
nurens 3Y HerrocpeACTBEHHO K BBIXORZY CHHXPOHHOIO AETEKTOpA.
[TuTaeTca TIpUEMHUK OT MCTOYHHMKA HampspkeHueM 12..15 B, mo-
TpebasieMblil TOK (IIPA Manoil rpoMKocTy) He nipesbimaeT 40 MA. B
OITMCHLIBAEMOM BapvaHTe IIPUEMHHK PAaCCUMTaH Ha IIpUEM Meperay
paTUOCTaHLUMIA, paboTalonyx Ha yacrorax 549, 846, 873 u 918 klu.
M3MeHUB eMKOCTH KOHZEHCAaTOpOB U (MJIM) YMCAa BUTKOB MarHMT-
HOIl aHTeHHbI ¥ KAaTYLIKU TeTepoAuHa, IIPUEMHUK MOXHO HacTpo-
UTh HAa 4YacTOTHl APYIMX pamyocTaHuuit auamnaszoHoB CB u JIB.
CxeMa MpUEMHHMKa TIpencTaBiaeHa Ha puc. 3.20.

[IpueM BegeTcsi Ha BCTPOCHHYIO MArHMTHYIO aHTeHHy WAL.
BxogHo# KOHTYp COCTOMT U3 KaTyllku L1 ¥ noakimoyaeMbIX K HEH
koHxencaropos Cl1...C8, a1d TOYHON HAaCTPOWKH HA 4YacCTOThbl BBHIO-
PaHHbIX PaXUOCTAHUMII CAyXaT TIONCTPOeYHbIe KoHaeHcatopbl C2,
"C4, C6 n C8. Pesuctopsl R1...R3 cHuxaoT 1o00pOTHOCTL KOHTYPa
MarHUTHOM aHTEHHBI, paclIMpPssl ero IOoJO0CY IPOITYCKaHWA IIpH-
MepHo a0 20 kI'u. OTcyTcTBUE pe3ucTopa 1py npveMe MajoMolLl-
HOI1 pamyocTaHuuy, paboralouwei Ha yactore 918 kl'u, obycraonie-
HO HeOOXOAMMOCTBIO COXPaHUTh B BTOM CJy4yae MaKCUMAIbHYIO
YYBCTBUTEALHOCTh TIPMEMHMKA. YcuwiuteAs panuouactoTsl (PY)
cobpaH Ha TpaHsuctopax VT, VI2 u ciayXuT He CTOMBKO IS
YCUJIEHUS CUTHaja, CKOALKO IS COIMIACOBAHMSA OTHOCHUTENBHO
BBICOKOTO PE30HAHCHOTO COTIPOTUBJIEHUS KOHTYpa MarHWTHOH aH-
TEHHBI ¢ HU3KUM BXOZHBIM COIPOTUBACHUEM KIIIOYEBOFO CMECHTE-
aa. Kpome Ttoro, ycunurens PY 3aiuuizaetr BXOAHOW KOHTYP OT
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[POHUKAHUS PATYOYaCTOTHOIO HAmNpPSXEHUs CO CTOPOHBI HUGPO-
BOY 4acTu NPUEMHHKA.

[ereponvn coOpaH Ha MOAEBOM TpaH3ucTope VI3 U HacTpOCH
(B KaXIOM TIONOXEeHWM Tmepekimoyarens SAl) Ha y4yeTBEPEHHYIO
YyaCTOTy TIPUMHUMAEMOTO CHUTHaja. B KOHTYp TreTepoaMHa BXOXUT
Katymka L2, moncoeavuseMpe cekumeit SAl.2 mepekimioyarens
koHzencaropsl C9...C13 u Bapukan VDI, moactpauBaionvii €ro
TOYHO Ha YYETBEPEHHYIO YacTOTy curHajna. Bo usbexaHue cyxenus
AUarasoHa TIOACTPOMKMU B HHXHEM (MO cxeMe) TIOJIOXKCHUU Tepe-
Kmoyatens SAl (Tipy TipyeMe caMoil HU3KOUYAaCTOTHOW pagvocTaH-
M) TIapavIeNbHO TeTEPONMHHOMY KOHTYPY MORCOETMHACTCS elle
OoZWH Bapukan VD2.

Co croka TpaH3ucropa VI3 curHan reTepoavHa IojaaeIcsl Ha
1 pOBOH AENUTENb YACTOTHl HAa YEThHIPE, COOPaHHBIN Ha TPUITEPaX
mukpocxeMbl DDI1 (kak mokasana rpakThka, tpurrepsl cepunt K176
HOPMAJILHO PaboTaloT TIPM 4YacToTe. BXOAHOTo curHana a0 4 MIu).
Ha Bnixomax tpurrepos ¢popmupyercs yerbipexdasnoe (0, 180, 90 n
270°) HanpsXerye ¢ 4acTOTOH npuHUMaeMoro curHaaa. OHo nuMe-
eT TIPAMOYTONMbHYIO GOpMY M CKBaXHOCTh (OTHOUICHWE NEpHOTA K
JIMTENILHOCTH MMITYALCA), paBHYIO 2. Jlormyeckas MUKpOcxema
DD2 dbopMupyeT UMIyAbChbl €O CKBAXHOCTBIO 4, ITOOYEPETHO OT-
KpbIBAIOIIME KITIOUM OayaHCHLIX CMECHUTENIEH, C06paHHI>IX Ha MUK-
pocxeme DD3. CUrHanbHble BXOABI KITIOUEH COETMHEHDI BMECTE, U
Ha HUX TONAeTCS HarpsXEHUE MPUHMMAEMOTO CUTHaIa C BbIXOAA
yewmurens PU. [IBa HIDKHUMX 1O cxeMe Kimoya obpasyror GanaHc-
HBIH cMecuTeb (ha3oBBIA AETEKTOP) CUCTEMbI (Ha30BOH aBTOIOI-
ctpoiiku yactoThl (PATTY). O BoIpaGaTbiBaeT HaNPSIXEHUE OLIMO-
K{, TNPONOPUMOHANbHOE OTKJIOHEHUIO caBura ¢as Mexzay
HanpsOKEHUAMM cUrHaia ¥ rerepoauHa ot 90°. Hanpsxenue owmt-
K4 craaxuBaerca xougeHcaropamyu C21 u C22, ycunuBaetcs oOTie-
- pauMoHHbIM ycunuTeneM DALl ym yepes mponopuyMOHAIbHO-UH-
terpupytomuit unstp R10, R11, C27 mnoctynaer Ha BapuKarlbl
VD1, VD2, noactpauBas 4aCTOTy reTepOaMHa.

Ecnu mpy BKIIOMEHMM TNIPUEMHMKA WAM IEPEKITIOUCHWM Ha-
CTPOEK 4YacToTa CMTHAaJIa HaXOgWUTCS B IIpeAeaax IOJIOChl 3aXBarta,
cuctema PAITY 3axBatbiBaeT €ro, yCTaHaBIMBasK TOUHOE PABEHCTBO
yacToT ¥ 90-rpangycHblit (a30Bblil CABUTI CUTHAIOB Ha BXOHAX CME-
cutens. [Ipu 3ToM Ha Bxomax GajaHCHOTO cMecuTeNs, 0Opa3oBaH-
HOTO JBYMST BEPXHWMM (IO CXeMme) KIIouyaMH, (a3bl CUTHANOB
COBIANAIOT, YTO W HEOOXOMUMO IS CUHXPOHHOU AEMOIYAALUUM
AM xoneGanuil.
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JeMonynupoBaHHbIN cUrHan 3ByKoBO# 4yactotsl (3Y) ¢ BuIxona
CMHXPOHHOI0 HETEKTOpa NOCTYNMaeT Ha CUMMETPUUHBIA (PUILTP
HIKHMX dactoT (PHY) ¢ yactortoit cpesa 10 xI'u. DroT Puibtp,
OITPENENAIOUIMI CENEKTUBHOCTD NPUEMHUKA, OCNA0ASET CUTHAJbI
COCEHMX IO YACTOTE PAaIMOCTaHUMNA, KOTOpHIE TIOCHE rpeobpaso-
BaHHUs B AETEKTOPE ITONAAAI0T B YIAbTPa3BYKOBYIO 00JAacTh 4acTOT.
Ana ynpouieHuss KOHCTPyKUMM 00€ KaTyWiKM CUMMETPUUYHOTO
¢bunsTpa pasMellleHbl Ha ONHOM MAarHUTOINIPOBOJE, 4TO BIIOJHE
JOTIYCTUMO TIpY CODMIOACHUM TTOPSEKA TTOXKIIOUEHHMSA WX BbIBOIOB,
TOKa3aHHOro Ha cxeMme. CBfI3aHHOE C 3TUM HEKOTOpPOE YMeHblie-
Hye ocnabneHus cuHGa3HbIX TTOMEX HE MMEET 3HAUEHUS, [TOCKOb-
KY OHU XOPOILUO NOAABIAIOTCS ONEPAaUMOHHBIM ycunuteneM DA1.2,
Ha KOTopoM cobpaH npexBaputenbHblil yeuiurens 34Y. ens R12,
C24 BbIpaBHUBaeT BXOZHbIE COIPOTUBIEHUS HHBGpTHpYIO]_HEFO U
HeUHBepTHpyowero sxonos OV, -

YeunenHoe Harpsoxenye 34 nocTynaeT Ha JIMHEHHBIA BBIXOA
(koHTaKT 1 paspema X1) ¥ Ha peryasaTop TPOMKOCTH — MePEMEHHbLIA
pesuctop R18. Ycwnurennr mounocty 34 npueMHuka cobpaH Ha
TpaH3uctopax VT14..VT8. bonblioe ycuiaeHue MO TOKY COCTaBHBIX
tpaH3ucTopoB VT35, VI7, VI6 u' VI8 BLIXONHOIO KacKana 1O3BOJU-
JIO 3HAYMTEABLHO YBEAWMYUTL COTIPOTUBJIICHME HArpy3kKM Kackaga Ha
TpaHsuctope VI4. B ycunurene umeercs BOJNbTOROOaBKa — MeMb
R20, C31, crabunusupytonas pexum paborsl OOC uyepes pe3ucTop
R21. Peryﬂm‘op TPOMKOCTM BKJIFOUEH HEOOBLIYHO — HABUXKOM K
MUCTOYHUKY CUTHasa. bmarogaps sToMy, npu MalblX YPOBHAX [POM-
Kocty cwibHO BospacTaer OOC uepes pesucrep R21, 4yro crroco6-
CTBYET CHMKEHMIO MCKaxXeHuH. Ilurtaetcs TpMeMHUK OT TIpOCTE-
ero 6noxka mUTaHUS, COAEPXKallero ceTeBod Tpaxcdopmarop T1,
maoxsl VDS, VD6 u crmaxusaromuii ¢uwisrp R22, C34, C35. Ha-
MPSOKEHME TIMTaHUS PagyuovYacTOTHOM YacTy TIpUEMHMKA CTa0MIM3K-
poBaHo crtabwnutpoHoM VD3.

MaruutHasi aHTeHHa TIPMEMHUKA BBHITIONHEHA Ha KPYIJIOM Mar-
HUTOTIPOBOAEC NMaMeTpoM 8 m mmHOoM 60 MM M3 deppuTa Mapku
600HH. Karymixa L1 cozepxut 52 Butka mposoga JIDIIO 21x0,07,
HaMOTaHHOTO BMTOK K BUTKY Ha CKJIECEHHOW M3 KabenbHoi# Oymaru
rinp3e. Jdasg karyiku rereponuna 1.2 (34...24 surka niposoxa [19J1
miamerpoMm 0,15 MM) ucrionb3oBaHa yHUbDUHUPOBAHHAas apMarypa
or ¢unpTpoB [TY nopratuBHbix npuemMHukos. Karymka 1.3 OHY
(2x130 ButkoB nposoaa T1DJ1 guameTpom 0,15 MM) HamoTaHa B IBa
nposona Ha (gepputoBoM (2000HM) xonbue turiopasmepa K16x8x5.
Maruutonposozn TpaHchopmaropa nutanug — H112x16. O6moTka |
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copepxut 6000 BuTKOB 1posoxa [1DJ1 amameTpoM 0,1 MM, 0OMOTKA
[ — 2x350 suTKOoB npoBoxa [1DJ1 xruameTpoM 0,31 mMm.

Bmecto tpaHsucropa KIT303A B ycunmrene PY MOXHO MCTIONb-
30BaTh W JAPYTME TPAH3MCTOPBHI STOWM CcepuM, €Ciy B UMb WCTOKA
BKJTIOYMTH PE3UCTOP aBTOMATUYECKOTO CMEUIEH!S, UIYHTHPOBaHHbIA
konzencaropom emkoctbio 0,01...0,5 MK® (TpaH3MCTOD KIT1303A
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K SA1.1

KR18

UETIM CMELLEHHUsT He TpedyeT, TaK KaKk Y Hero OCTAaTOYHO Majlo
HanpsoKeHue orcedku). TpaHsuctop VI2 — 1106081 BHICOKOYACTOT-
HBIA CTPYKTYPH! p-n-p. C TakuM Xe YCIIEXOM B 3TOM KackKage Oyuer
paboTaTe ¥ BBICOKOYACTOTHBIA TPaH3WCTOP CTPYKTYpbI n-p-n (Ha-
npuMep, cepu KT315), ecnu ero xonnexTop CoenMHUTL € MPOBO-
JIOM TIMTaHUA, a IMUTTEDP (4Yepes pesuctop RS) — ¢ obuium mposo-
moM. TereponvH MOXHO cobpath Ha Tpansuctope KIT303A.
Comporurienuie pesucropa R7 B 3ToM ciyuae HeoGXOZMMO yBeu-
uyuTb 20 1,8...2,2 kOM. B Kackane mpeaBapMTENbLHOIO yewieHust 34
(VT4) Bo3aMoxHO mpuMeHeHue TpaH3uctopos cepuit KT312, KT315,
KT201, KT3102, B BBIXOZHOM — ITPaKTHUYECKU JIHOOBIX HU3KOUYACTOT-
HBIX TPAaH3MCTOPOB COOTBETCTBYIOLIEH CTPYKTYPBI.

[Ipn 3ameHe TpaH3ucropoB ['T402A, T'T404A manoMOIIHBIMU
TpaH3uctTopamu cepuilt MII35...MI141 BbIxogHash MOLGHOCTH YCHUIIU-
Tefsd nouusures. fo 0,3...0,5 Br. Mukpocxemy K176TM2 (DD1)
MoxHo 3ameHuTb Ha KI176TMI1. Tlpu OTCYTCTBMM MHMKPOCXEMBI
KI176JIES MoxHO oGoiTuch Ge3 Hee. B 3TOM ciTydae BBIXOABI TPUT-
repoB genurend 4actorbl (DD1) CoeaMHAIOT HEMOCPENCTBEHHO C
YIPaBIAOIMMY BxoZamMu OanaHcHbIX cMecuteneir (DD3), a B BuI-
XONHbIC LIETIM KIIIoYesi (BuIBOMLI 2, 3, 9 1 10) BKITIOYAIOT pe3vCTOPhI
corpotusiieHMeM 2,2 KOM (MHaue OTHOBPEMEHHOE OTKPbIBAHUE ABYX
KITIoUed HapylmT paboTy OanaHCHBIX cMecuTeneit). Cremyer, oxHa-
KO, Y4eCTb, YTO ¥3-3a BBEHCHMS O3TUX PE3UCTOPOB KO3(PPULUEHT
MePEeaaYx CMECUTENEH HECKONbKO CHM3UTCH. IS aBTONOACTPOMKM
MOXHO MCHOb30BaTh M Apyrue Bapukanbl cepuu KB104. Crabu-
JIATPOH — OO0 ¢ HampsxeHWeM ctabwimsauuy 9 B.

KoHctpykuys nmpuemMHHKa MoOXeT ObITH JTI000M, HeOOXOZUMO
TONBLKO 1M03a00TUTLCH O TOM, YTOOBI MJIMHA MPOBOXOB, COEAUHSAIO-
WYX TOIaTY ¢ nepexoovarenieM SAl, Obia MUHKMMAaIbHOW, a Mar-
HUTHAaA aHTEHHAa PacloNarajach BO3MOXHO Jajiblli€ OT HUMPPOBBIX
MUKpocxeM. CTOUHMK TTUTaHWS Helecoo0pasHO M3rOTOBUTL B BUIE
OTHEAbHOro 0Ioka. D10 M30aBUT OT MAarHUTHBLIX HABOJAOK Ha aH-
TCHHY CO CTOPOHBI ceTeBOTro TpaHcdopmaropa. [leyatHas mnata
NpHEMHUKA NMPUBOAUTCS Ha puC. 3.21, nogpobGHas MeToaMKa Ha-
CTPOUKU TIpUBORUTCH B [44]. |

3.16. CuHXpOHHbIN CB npuemMHuk

Ha Bxome npuemnuka (puc. 3.22), yCTaHOBIEH LIKPOKOITONOC-
HbIA KonebarenbHblit KoHTYp L1, C3, HacTpauBaeMblil Ha cepeiHy
BbIOpaHHOrO yyactka CB nuarnasona nogbopom xongeHcaropa C3.
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Takoe M3MEHEHME MOXHO PEaln30BaTh C MOMOUIbIO HabOpa KOH-
JIEHCATOPOB, TIEPEKITIOYAIONIMXCA NMCKPETHO C TIOMOLLLIO TICPE-
iodarens. CMecuTe/lb BHITIONHEH Ha TpaHsucTope VTI, BXONHOM
CUTHAJ Ha KOTOpbIi mogaeTcs yepes pesuctop R2, urparoumi poib
aTTeHIoaTopa. ATTEHI0ATOp TIpeNHasHA4YCH T YMCHbLUCHUA TICpe-
KPECTHBIX ITOMeX, BO3HUKAWOWMX TIPU TIPAMOM NETCKTHPOBAHWUH
CWIbHBIX CUTHAJIOB, BCIAEACTBUME HETMHEHHOCTH KaHajaa I1OJNIEBOTrO
Tpansuctopa. ConpoTuBIICHUE 3TOTO PE3UCTOPA BbIOMpAaeTCs UCXO-
IS U3 KOHKPETHBIX YCIIOBUH TpueMa.

VT4
) Ie6 167 \Toise—mnies

0,015mk  0,015MmK
RE 4,7k

R1 ' NN ;.}.\_n—l

; - R4 |42 '

150K c4 470E& & |g
Iss D L

VI2 KT3156 51 ppi2

R3 L4 knz03A
c2 100}~ KHs0

12...495

DD1 K1550A3

Puc. 3.22. Cxema cumxponHoro CB npuemHuka

HanpspxeHye reTepoiHa MOCTYaeT HeTTOCPENCTBEHHO Ha 3aTBOP
tpaHsucTopa VT1, paGoTaiolliero B KIIOYEBOM PEXMME. PyHKHAN
reTepoiHa BbINOJIHSET yrpapisieMblii RC-reHepaTop, OCHOBY KOTO-
poro coctapisier Tpurrep Llimurra Ha umdposoit Mukpocxeme DDI.
PexxM TreHepanuu Tpurrepa obecrieunBacTCid BKIMOYCHUEM B €TO
Lenb TONOXUTENbHOM OOpaTHOM CBA3U, YNpaBlIeMOd YaCTOTHO-3a-
sucumoii RC-uernu. Yacrora reTepoayHa OIpenensaeTcs MCMEHTaMA
R1, C2, C4 u conmpOTUBIEHMEM KaHajla TPaH3UCTOpa VT2, Ha 3aTBOP
xoToporo yepes KoHaeHcarop C5 nogaercss CUHXPOHU3UPYIOLMM BXOM~
Hoii curHan. [IpM ykasaHHBIX Ha cxeMe HOMUHAaNaX SACMCHTOB JiMa-
M1a30H IEPECTPOMKU TETEPOAMHA COCTABIIAET TIPUMEPHO 300 xTIw.
Cpennsis 4acToTa 1MaNa3oHa yCTaHaBNUBaeTCs MOACTPOCHBIM Pe3nC-
topoM R1. [TnaBHas miepecTpoiika 4acToThl TETCPOIUHA IO AMATIA30HY
OCYLIECTBASIETCA KOHJIEHCATOPOM TIEPEMEHHON €MKOCTH C2. Korna
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4acToTa reTepoirHa ONIM3Ka K Hecylleil YyacToTe BXOXHOrO CUTHana,
IIPOVCXORMUT €€ 3axBaT M YCTAHABIMBAETCS PABEHCTBO YAacTOT IeTepo-
OVMHA Y BXOOHOTO curHana. Ilpu atoM cMecurtens obecrieuuBaeT cyH-
XPOHHOE ACTEKTUPOBAHUE BXOMHOTO CHUTHAA.

CurHan 3ByKOBO# 4acTOTHI TIOCHE CMECUTENS BBIIESIETCS bUNbT-
pom C6, L2, C7 ¢ vactoroii cpesa 5 xT'u. Yeunurenp 34 TIpUEMHUKA
BBITIOTHEH Ha TpaH3ucTopax V14, VTS, BKIIOUEHHBIX IO CXeMe ¢
HETIOCPEICTBCHHOM CBA3BbI0. Pexum paborel oGoux TpaHsucropos
ycTaHaBmBactces pesictopamu RS u R7. [Mocnegnuit kackan yeunu-
Teist 3Y HarpyxeH Ha HM3KOOMHBbIE TenedoHbl TA-56M c COIIPO-
TUBICHUEM 1IO0CTOSTHHOMY TOKY 50 Om. Pesuctop R8 orpanuumpaer
BEIMUMHY TOKA, MOTPEONAEMOTO MOCTENHUM KACKANOM YCUITUTENS
34, n obecrieynBaeT OTPULIATENBHYIO 00paTHYIO CBA3L IO TIEPEMEH-
HOMY TOKY, MOBBILIAIOWYIO IMHEHHOCTL YCHIICHUSI.

A muTanus mpueMHMKa XenaTeneH CTaGHIM3MPOBAHHbIA 1C- |
TOYHHMK, HO MOXHO HCTOJb30BaTh U OaTapelo, COCTABIEHHYIO U3
HECKOJIbKUX JIEMEHTOB, O0ecrieYuBalonMX TpebyeMoe Harpske-
Hue muTaHuA. Tok, noTpeGasieMblil IPUEMHUKOM, COCTAaBIISET TIpU -
MepHO 30 MA. PaboTocriocoGHOCTL ero coXpaHsieTcsi mpu CHUXe-
HUM TIUTAIONIETO HanpsoKeHus xo 4 B.

Bce TpaH3uCTOpBI, KpOME BBLIXOZHOTO, MOTYT GbITh C JHOGBIM
OYKBEHHBIM MHAEKCOM. B BBICOKOYACTOTHOI yacTu MPUEMHUKA TIPU-
MEHCHBI KE€paMU4ECKue KOHIEHcaTtopel. KoHmeHcaTop riepeMeHHOM

KXS3
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Puc. 3.23. le4arnas nnata cunxporHoro CB npuemHuxa
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€MKOCTM MOXHO B3STh OT TepeHOcHOro npueMuuka. Kartymka LI
HaMoTaHa riposonoM [1DJ1 puamerpom 0,2 MM Ha Kombie K7x4x2 u3
deppura 600HH u cogepxur 30 BuTKOB. [Ipy 5TOM YacTora HaCTpoi-
KU BXOTHOTO KOHTYpa, TIpY YKa3aHHOM Ha CXeM€ HOMUHAJIE KOHICH-
catopa C3, coctasnger 1250 xI'y. Karymika L2 HamoTaHa Ha KoJbLe
K18x9x5 u3 ¢geppura 2000HH u coaepxut 260 ButkoB nposoga [13J1
adaMmeTrpoM 0,2 MM. IleyaTHad 1utata TipPEeMHMKa TIPEACTABIICHA Ha
puc. 3.23. [logpoGHoe omucaHue CXeMbl IIPUBEACHO B [43].

3.17. CemuTrpaH3ncropHoin KB npnemMHuk

CeMUTPaH3UCTOPHEII KOPOTKOBOJIHOBLIM NpyeMHUK (puc. 3.24)
obecrieyuBaeT NIPYEM TIPOTPAMM PaIUOBEILATENLHBIX CTAHIIUMA B JU-
antazoHe 6...12 MI'u (50....25 M). MakcuManbHasi BbIXOTHAd MOILI-
HocTh 200 MBT, mipoMexyroyHast yactota 465 xI'l, 4yBCTBWTENb-
HocTh 100 MxB, usbuparesnbHocTh 1o cocexHeMy KaHany 14...18 nb,
U30upaTeNbHOCTh TI0 3€pKaabHOMYy KaHany 16..20 zb. Ilpuemuuk
COXCPXXUT TIpeodpa3oBaTelib YaCTOTHI ¢ COBMEIICHHBLIM I€TEPOAMHOM
(VT1), nByxkackamuslii ycwmurens MY (VT2, VT3), geTeKTOpHBIA
Kackan (VD1) u tpexkackamgubiit yewmrens 34 (VT14...VTT7), Harpy-
XEHHBI Ha auHaMuyeckylo ronoBky 0,5T1-10 (BAI).

KaTyniky BXORHOTO KOHTYpa M reTepoJitHa HaMOTaHbl Ha ITOJIN-
CTUPOJIbLHBIX KapKacax JUaMeTpoM 8 MM, CHaOXEHHbBIX TTOACTPOeY-
HbIMM CepleyHMKaMy U3 depputa WM KapOOHMABHOTO Xelesa.
Karyimixa L1 romkua cogepxath 13 Butkos, L2 — 2 Butka, a L3 —
2 + 4 sutKa nposoga [19JI wau IIBJIIIO zuamerpom 0,35...0,4 MM.
Karymuku 14 u L5 wamorausl nposogoMm [13J1 wnu [NBJIIO aua-
metpoM 0,1...0,14 MM Ha OyMaXHBIX KapKacax AYMaMeTpoM 8,5 MM,
BHYTPb KOTOPBIX BCTaBJIEHbI (PeppUTOBBIE CEPACYHUKHM AMAMETPOM 8
v gmHod 15 mMm. Kaxkmas u3 karyiexk umeer 62 Butka (y LS —
OTBOX OT 6-T0 BUTKa). CepaeuyHuk Katyuiek L6 u L7 — deppuroBoe

- konblio (600HH) tuma K7x4x2. TlepBas u3 HMX cocToMT U3 75,
BTOpas — u3 60 BuTKOB TOTO Xe mpoBoxa. Karywuku L6, L7 nome-
IIEHbI B 3KpaH 13 aJIOMUHUEBON (DOJILIU. ,

Tpancdopmaropsl T1 u T2 — cornacyommii ¥ BIXOZHOU TPaHC-
(hopMaTOpbI OT ITPUEMHUKOB «AJILITMHUCT», U T.I1. TenecKonuyeckas
aHteHHa WAl — or npuemHukos «Crugona», «Pura-302» u um
nofoOHbIX. OTMcanye MPUEMHUKA TIpUBEACHO B [46].
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3.18. KapmaHHbIA NpUeMHuK
¢ KB aunana3oHOM

Sror KB mpueMHuK (puc. 3.25) paccyuTaH Ha npﬂlf:IM pa,nuzcz;—l
1mit seuratesibHbix KB nuarmasoHoB 19, 25, 31, 41 m. llpuem EOIB{ 1o
Ha IUTHIPEBYIO AHTEHHY WAﬁi nocjlllellotéezrm)é}g KK[;’?;IHHK;HE O

oro koHtypa L1, CIl.1, CZ, CJ.

gLEyKLISK; xﬁg}émsaHa (;ryIE&lCKaHOM {IpeoﬁpaaoBaTenH qacm;r;g (;O\B[It/lrfi—
LIIEHHBIM C- TETEPOIMHOM, KOTOPbIM BBITIONHEH Ha TPaH3y gf 0 aMﬁ
Kouryp rereponuHa o0pa3soBaH KaryIIKOM L7 u KOH,[[]\?;IC oﬁnoﬁ
C9...C11 u Cl1.2. N30upaTenbHOCTh MpUeMHHKa T10 TIPO )KYTeHHoﬁ
yacToTe obecreurBaeTcsi IBYX3BEHHBIM (IIBTPOM ((::gcpené)"rc(); CHHOM
ceneximu (PCC), 3BeHbs KoToporo L4, Cé6 u L8, C8 cna 0(:13;1314 o
IpYr C APYTOM 4epe3 KOHMEHCATop C7. UYepes Karymky oo L

curtan MY nocrymnaer ¢ @CC Ha BXOA aniepyuogryecKoro y e ;;
coGpaHHOTO Ha TpaH3sucTope VI2. QyHKIMIO HAarpy3K1 STOF?‘I;(;I lz_l,Inq
BBITTONHSET KaTylika TeiedoHoB BFI. JleTeKkTUpYETCS CH N
netexktopoM Ha Tpansuctope VI3. Tlocne J;[eTeKT1/1113103?111{14SHIH():H;‘I a3 1
rocTyriaeT Ha 0asy TpaH3UCTOpa VT2 ycunurens 14, ko ;I) o e
TYMaeT B 9TOM Cy4ae B PONU YCWIMTENS 3BYKOBOU YaCTOTHI. e
pylolas uerodka RS, Cl14 pasBasbiBacT BHIXON nemmoga I/Iﬂ ron
pedIeKCHOTO Kackana Ha TPaH3uCTOpe VT2. Yrohnl Koie aﬂgﬂeﬂHg_
KOBOIA 4aCTOTHI He TOMafajii Ha BXOML AETEKTOpa, Ha BXOIC TIO e

TO YCTaHOBJCH KOHICHCATOp C13, umelolui HeGONbLIYIO €M .
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Puc. 3.25. Cxema kapMaHWHOro npueMHuka c KB auana3oHoM

' GpasoBaTene 4acTOTbl MO-

Kpome yKasaHHbIX Ha CXeME, B NIPEO
TVT pgﬁo"ra'rb tpaHsucropbl 1403, 1423 c 100bIMHU 6yKBeI-(I)}§II>SIMH
nupexcamu 4 [1416A. B ycunurene [TY Tpan3ucTOphbl I'T308b, B
netextope 11401, 11402, I1423 ¢ mo0bIMK OyKBEHHBIMHA HHICKCa-

mu. Karyiiku Bxognoro L1, L2 u rerepomunuoro L6, L7 xoHTYypOB
HaMOTaHbl Ha TONMUCTMPONBHBIX KapKacax AUamMeTpoM 6.5 u -
HOH 10 MM, cHaOXEHHBIX MONCTPOCUHMKAMYU 13 deppura 100HH.

Kartymika BxogHoro xourtypa L1 comepxur 17 + 6 BUTKOB TIpOBO-
na 1IDJ1 anamerpom 0,44 mm, 1.2 — 2,5 BuTka mpoBoma IMaMEeTPOM
0,2 mm. Kartywky rereponunHoro koutypa L5, L6 COCTOAT, COOTBET-
CTBeHHO, U3 10 u 4,5 ButkoB nposona MDJIIO auamerpom 0,2 MM,
a Katymka L7 — n3 22 urkoB nposona [13J1-1 muamerpom 0,44 mm.
Karymixu ®CC npuMeHeHb TroTosbie OT paguoNIpMeMHMKA
«Cenra-404», HO UX MOXHO W3TOTOBUTbL CAMOCTOSITENLHO. st st0TO
TOTPeOYIOTCH GPOHEBbIe MArHUTOIIPOBONGI TUAMETPOM 8.6 MM M3 dep-
pura 600HH c TpexceKUMOHHBIMU TOMUCTUPOIBHBIMU KapKacamu.
Karymiku 14, L8 nomkel corepxarp o 70 ButkoB, L3 — 50 BUTKOB,
a L9 — 10 BurkoB npoBona I19B muamerpom 0,1 mm. Konnencarop C7
MOXET OBITb B3AT B STOM Clyyae eMKocTeio 12 md. B KaqecmA
TenedoHa nmpumened TM-4, Teleckonmyeckas aHTEHHA OT PHEMHYKA'
«Onmummiuk». OmcaHye TPYMEMHUMKA TIPUBOIMTCS B |47]

3.19. MuHuaTiopHbiii 1B npuemMHuk
Ha KOD548XA1

Muxkpocxema KP548XA1 npenHasuayena s TIOCTPOCHUS TpaK-
Ta [I4 cyneprerepommnnoro npumemuuxka AM CUTHAJIOB, OJHAaKO
SKCTICPUMEHIBI  TIOKa3aly, 4TO cdepa NPUMeHeHMs €€ ropasio
HIMpe, TaK KaK UMEETC BO3MOXHOCTD IepecTpauBarth yactoty RC-
(puIbTPOB, U3MEHSST EMKOCTh HABECHBIX KOHACHCATODOB.

OmvH 13 BapUAHTOB UCHONBL30BAHMA MUKPOCXEMBI — TIpearae-
MbIA MMHHATIOPHBIN PaIUOIIPUEMHKK, CXeMa KOTOpOro IpUBEAEeHA Ha
puc. 3.26. On obecrieunBaeT NpyeM OFHON PATMOCTAHHUY AMANA30HA
AB ma MarautHyio antenHy. [lepenady mpocnymusaor yepe3 roJioB-
HOI TenedoH c comnporuBieHvem TnipumepHo 100 Om. TTutaercs
TIPUCMHUK OT [BYX TIOCJICAOBATE/ILHO COEAMHEHHbIX aKKyMYJISTOPOB

'Y YROBJICTBOPUTENBHO paboTtaet nipy HarpsikeHuu 1,7...3 B. [Torpe6-

JAEMBIA TIPUEMHMKOM TOK JIEXHUT B mipelenax 8...10 MA.

Boinenennslit koutypom L1, C2 curHan panuocTtanimu TOCTyIa-
€T 4epe3 KaTylKy CBSI3M Ha BXOJ MUKpOcXeMbl. Jlamee curHai
YCHUIIMBACTCH U RETEKTUPYETCS, a 3aTeM C BbIBOAA 12 MUKpOCXEMbI
nionaerca yepes puibTp C8, R6, C9 Ha ycunurens momuoctu 34,
BBIITOTHEHHBIM Ha TpaH3uctopax VI1, VT2, DddexTuBHas cucrema
APY mosBonser mommepxuBarh ypoBeHb curHaia 3U Ha BbIXOxe
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MHUKPOCXEMBI TIPAKTHYECKU TIOCTOSTHHBIM MPY U3MEHEHMM BXORHOTO
curHazia B Gonbluux npegenax. braromaps nBykpatHOH GuibTpauuu
CUTHAIA VIAJMOCh TIOBBICUTb W30MPAaTENbHOCTh BCETO TNPUEMHMKA.
MajtorabapuTHBIi TONOBHOM TeNedoH BKITIOYAIOT B THe30 XS1, npu
3TOM aBTOMATHYECKM BIJTIOYAETCS TTMTaHME MPUeMHMKA. DTO THE3MO0
MCTIONB3YETCs TAaKXKe JUTA TTOAKTIOUEH U 3apSHOTO YCTPOUCTBA, €C/IN
TIPUEMHUK MTUTAETCS OT Gatapey akKyMynsiTopos. JUist aToro pexyma
R1 R3
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Puc. 3.26. Cxema munuarniopHoro B npuemiunka Ha KPS48XA1

B NpMEMHMK BBefeH amox VD1, koropsiii B oOblMHOM paboueM
COCTOSTHUM 3aKpBIT, & TIpK 3apsinke OaTaped OTKPbIBAETCS.

B npuemMHuxe MOryr OBITh WCIOJL3OBaHBI TPaH3MCTOPLI
KT315A...KT315U, miox — 0G0l MATOraGapUTHBINA MMITYJILCHBIA WTH
BLITIPSIMUTENILHBIN, OKcUAHBle Kouaencatopsl — K52-1, KS53-16,
ocrajibHble — KM. MarautHasi aHTeHHa HaMOTaHa Ha CTepXXHE IMaMeT-
poM 8 u wimHoi 35 MM u3 deppura 600HH nposonom 119B-2 nuamer-
poM 0,1 mm; karymka L1 corepxur 350 Burkos, a L.2 — 30 BMTKOB.

Netanu TipUeMHUKa pasMerueHbl C OTHOW CTOPOHBI ME€4YaTHOU
iaTsl (puc. 3.37), U3TOTOBAEHHOM! U3 XBYXCTOPOHHETO (OILIUPO-
BAHHOTO TEKCTONNUTA, (osibTa Ha BTOPOI CTQPOHE CIYXHMT 3KPaHOM
U coemuHeHa ¢ o0umuM npoBogoM. Ilox MarHUTHOM AHTEHHOM
¢donbra ynajgeHa ¢ 00eux CTOPOH.

HanaxuBaHue rpuEeMHHMKAa HAUMHAIOT C HAaCTPOWKM aKTHBHOTO
¢unsTpa MUKpocxeMbl. g 3TOro BHIOUMPAIOT HYXKHYIO PamyOCTaH -
LMIO U B COOTBETCTBUM C €€ 4acToToit mo rpaduxy Ha puc. 3.28
. onpeensior eMkocTi kKoHnencatopoB Cl1 u C3 (1iociie 310ro KOH-
JACHCATOpbl YCTaHABIUBAIOT Ha TMaTy). [lpoBepsAlOT aMIUTUTYAHO-
yaCTOTHYIO XapakTepucTuKy (AUX) MMKpPOCXEMBI, IUIST YETO CUTHAI
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aMIUIATYIOM HECKOJNbKO HECATKOB MWIAMBOILT TIORKAIOT Ha BXOX
uemmd R9, C4 (xaryniky cBA3M OTKINIOYAKOT), & HM3MEPUTENbHbIM
npudop (BONBTMETP TMEPEMEHHOTO TOKA) TIOAKIIOYAIOT K BBLIXOAY
MUKpocxembl, Ecniu mMakcumMyM AYX HECKONbKO CABUHYT 1O 4ac-
TOTE, €ro NoACTpauBalT noxbopom koHxeHcaTopos Cl n C3.

4Q

Y

Puc. 3.27. MNevatnasi nnara muHmaniopHoro B npyemHunka Ha KPS48XA1 (macurab M2:1)

“3aTeM TIONKITIOYAIOT KATYLIKY CBS3M M TIogOopoM KoHaeHcatopa C2,
a TaKKe M3MEHEHWeM KONMMYeCTBA BUTKOB KaTyliky L1 win cMeuleHeM
ee Ha GEppUTOBOM CTEPXHE, HACTPAaHUBAIOT TMPHWEMHUK Ha PagUOCTaH-
HUIO TT0 MaKCUMyMY rpoMKocTH 3ByKa. [logbopom pesucropa R7 gobu-
BalOTC MAKCUMATBHOTO HeMCKaxkeHHoTo curHana 34 B TenedoHe, cra-
pasich YCTAHOBUTb PE3UCTOP MUHMMAJILHO BO3MOXHOTO HOMUHATIA.

[Tox3apsixath akKKyMyJnsaTOpHYIO OaTapelo TNpHMeMHUKa MOXHO
OT J11I000Tr0 G10Ka MUTaHMsA, B TOM 4uCle U HecTaOuIM3UpPOBaHHO-

' 10, HanipskeHueM 9...12 B yepes comnacyiouiee yCTpoOCTBO, ¢XeMa

KOTOpOro npuBencHa Ha puc. 3.29. CtaOunuTpoH HeoOXomuM s
3alIUTEl MMKPOCXEMBI OT TIOBBIIIEHHOTO HAMpsXECHUS, KOTOpoe
MOXET TIOSIBUTLCHA B Cllyyae OTKa3a OJHOTO M3 aKKyMYNATOPOB B
npouecce 3apaaxku. ITogGopoM pesucropa R1 ycTaHaBIMBaIOT TOK
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3apAnKky B mpenenax S..7 MA. [TonHoe ormnucaHue MPUEMHHUKA M
MEeTOIMKa HacTpoitky nprmBomurcs B [48].

ok
600 |

500 [

400 |-

300 XP1 750

E vir 9..12B
KC156A

ol

200

1 i 1 1 1 1 - >
20 40 60 80 100 C1,C3n®

Puc. 3.29. Cxema cornacywouero ycr-

Puc. 3.28. paduk 3a8UCUMOCTU HaCTO-
poitcTsa Ang 3apsaaku aKKymynsaropos

Thi HACTPOVKY NPpUEMHMKa OT eMKOCTH
KOHOEHCaTopos

3.20. TIPUEMHMK NPSAMOro yCcuseHus C
nepeMeHHOW MOJIOCOW NponycKaHus

Kak 1mpaBuio, manorabapUTHbIA MPUEMHMK TPAMOTO yCHIIEHMA
- O6amaeT HeBbICOKOM YyBCTBUTEBHOCTBIO M CIIOCOOCH TPHHMMATH
JIIIb MeCTHBIE, JMGO MOLIHbIE YIATCHHbIE pagMOCTaHUMH. [10BBICUTE
YYBCTBUTEJLHOCTb TAKOTO TIPUEMHUKA, KOHEYHO, MOXHO, HO HEBLICO-
Kast M30UPAaTebHOCTL BXOOHOTO KOJEOATENBbHOTO KOHTYpa (MarHUTHOM
AHTEHHbI) He 0BECTIeYuBaeT 3aLMTLI OT CWIBHBIX CUTHAJIOB TIpK TIpU-
eMé CUTHAJIOB MAJIOMOILLHbIX PaTMOCTAHUMWIA. BbIATH M3 TONOXEHUA
yZacTCsl JIMIIb TIPH HAIMYMK B YYBCTBUTENBHOM MPUEMHHKE BLICOKO-
y3GMpaTeNnbHON BXOXHOM Lielv. JJocTiyb TaKoro COYeTaHus MOXHO, K
TIPYIMEpY, TIPYMMEHEHUEM TIONOXHTebHON obparHoit ceszu (ITOC) Bo
BXOJIHOM KOHType ¥ yowmrene PU. Mamenss riyduHy T10C, netpyn-
HO PeryIMpOBATh TIONIOCY MPOTTYCKaHUS IPUEMHYMKA, «TOACTpanBash> €C
1o, TIpYeM JUG0 MECTHOM, b0 YNaeHHOH palioCTaHLUMA. U, xo-
HEYHO, TIPY BBENCHHU TMONOOHOTO YCOBEPIUEHCTBOBAHUA HE CHCAYCT
3a6LBaTh 06 ABTOMATUUECKON perymupoBke ycwienus (APY) n mHIN-
Karope TOYHOW HAacTPOMKHM Ha PATMOCTAHIHIO. [To cBOMM OCHOBHBIM
napaMeTpaM (4yBCTBUTCIIBHOCTY H M30MpaTeIbHOCTH) NAHHBIN TIPUEM-
HuK (puc. 3.30) CpaBHMM C CYIIEPreTepOJIMHHBLIM, HO 3HAYMUTCILHO
[IpOLIE B WUSTOTORNEHUY ¥ Hanaxupanuu. [foocy MporyckaHus Tipu-
eMHIKa MOXHO TUTaBHO M3MeHsaTh ot 0,5 xo 20 kI

a4

pOMCf{H?:HI DaimOCTaHUMH, BLIKENCHHDBIA KONEOaTeNbHBIM KOHTY-
, ({[I/I&H&SOH AB) wm 12, Cl (amanason CB) MOCTyIa-
CTaHa BXOZHOM ycpmmenmmﬁ KackKax, BBLITIOJIHEHHBIH H;cl MOJIEBOM
;g;;g;m?e VT1 u obnanaomuii 60NbIHUM BXOLHBIM COTIPOTUB-

» TPAKTHIECKU HE YXYNUAIOMMM JOOPOTHOCTM KOHTYpA.
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Puc. 3.30.
30. Cxema npueMHuKa npsmoro ycuneHms ¢ nepeMeHHoN NooCcoi nponyckanus

g moBbliieHusa floGpoTHocTH u UYBCTBUTEJILHOCTH TIPMEMHMKA
44CTb CUTHAjlAa C MCTOKAa TPAH3UCTOPAa BBOAUTCS B TOT WM WUHOI
KOHTYp 4epes pesuctops! R3 u R1. TIpu atom dasossie cootHomie-
HWST CUTHATIOB TakOBbI, YTO ocymecTsasiercst [1OC, mybuny xoto-
POH, 2 3HAYNAT W TIONOCY MPOTYCKAHYS BXOAHOTO KOHTYPA, MOXHO
PETYIMPOBATL MEPEMEHHBIM pe3rcTopoM R3. B HuknHem n’o CXEME
TIOJIOKEHMN IBIKKA 3TOTO pesucropa [1OC orcyrcTBYET, M03TOM
TIPUEMHUK CTAHOBUTCHA «OOBIYHBIM» TIPMEMHHUKOM HpHM(;FO ycpmey
Hus [lo Mepe mepememenus nsuxka PE3UCTOpa BBEpPX 110 CXEMeE
riybuHa I1OC Bospacraer u 706POTHOCTL BXOFHOTO KOHTYpa yBe-
JIMInBaeTCA (OHa MoxeT gocturats 1000...1500), Ho Tipu qpe:n\)a::3 -
HOM €¢ YBENIMYECHNH BO3MOXHO C&MOBOSGY)K}ICH,I/IG Ha YacToTe HIE)I—
CTPOMKU KOHTYpa, 3aTPYAHSAIOLIEE MPUEM DPaZUOCTAHIIMIA

(qu){a Tpansucropax VI3 u VT4 cobpan ycunutens paguoyacToTs
, @ Ha quomax VDI, VD2 — amMmautymusrit ZeTeKTOp. ABTOMa-
THYecKas perynupoBka ycuneHus (APY) OCYLILCCTB}IHCTC.H Oaro-
Aapsi BBCACHUIO OOpaTHO CBA3U 1O TIOCTOSTHHOMY TOK); (uepes
duwistp RY, CS5, R11) Mexny BhIXOZOM IeTeKTopa U KackagoM

. YCWICHUA Ha TpaH3uctope VT3.

. ol;“lxa Tpia)méucmpe VT2 n ceeromuone HL1 cobpan WUHIMKATOP Ha-
TPOMKU. Fabotaer oH Ttak. IIpy ManoMm ypoBHE cHUTHaIZ IOCTOSHLOE
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HATIpSOKEHME Ha KOJUIEKTOpe TPaH-
ayictopa VT3 paBHO TipuMepHo 3 B,
a TafieHue HampsDKeHus Ha pesuc-
tope R8 cocrapmser oxono 6 B.
Tpansuctop VT2 1npy 3TOM OTKPBIT
u ceeroayonx ropur. ITo Mmepe yse-
avuenust curHana PY orpuiareis-
HOE HaTPsDKeHHME Ha BBIXOIE ETEK-
TOpa BO3pacTaeT, TpaHsucrop VI3
HAYMHAeT 3aKPbIBAThCA, TIAACHUE Ha-
npsKeHUs Ha pesucTope R8 ymeHb-
waercs. SIpKoCTb CBETOAMOMA TIafa-
eT, a B CIyyae TOYHON HaCTPOMKU
Ha MOLIHYIO pagHOCTAHLUUIO CBCTO-
nuon racHert. TloracHeT OH 1 B CITY-
yae CcaMOBO3OYXIEHUS BXONHOTO
KacKaia TIpU upe3MepHoil niyduHe
[MOC. Ycunurens 34 BbITONHEH Ha
aHajioroBoii Muxpocxeme DAL u
TpaHsucropax VT5...VT8 no obuie-
U3BECTHOI1 JIBYXTAKTHOM cxeme. Bbl-
XOOHAs MOLIHOCTL YCWINTENSA JOC-
turaet 0,5 BT.

Jing nosiydeHusT XOpOHIMX pe-
3y/ILTATOB MCXONHast NOOPOTHOCTD
KosebareIbHOTO KOHTypa JOMXHA o ural
ObITh MaKCHMMAIBHO BO3MOXHOHU.
Dtomy TpeOOBAaHUIO YAOBIECTBOPA-
10T, Hanpumep, KaTyluKd WHAYK-
TUBHOCTY MarHWTHBIX aHTEHH pa-
DAOTIPUEMHUKOB «BOD»,
«AnpniyuaucT>. HeobxonuMo aullb
pacrronaraTh Takylo aHTEHHY Najlb-
e OT METAUIMYECKUX HECTaICH
IIPMEMHMKA, YTO BO3MOXHO IIpH
MCTIOIESOBAHMH TIDOCTOPHOTS ¥ oD Puc. 3.31. lNeyatHasa rinata Nel npu-
yca, CKaXCM, OT a0OHCHTCKOTO EMHUKE NPSIMOr0 YCWIEHUS C NEPEeMeH-
IPOMKOTOBOPUTENA WIIA PaiMOTIPH - HOI NOAOCON NPONYCKaHus
eMHUKa «AJIBIIMHUCT».

VKSAL.2 & KSAT1

140

CaMOJIE/IbHYI0 MAarHMTHYIO aHTEHHY HaMaTbIBalOT Ha CTCpPXHE
mMaMeTpoM 8 W mHoi 160 M m3 deppura 400HH. Karymixa L1
comepxuT 260 BuTKOB npoBoaa [19B-1 mamerpom 0,18 MM ¢ OTBO-
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JIOM OT 3-10 BUTKa, CYUTasi OT IPaBOTO 11O CXeMe BLIBOXA, a KaTYIIKa
L2 — 70 ButkoB mposoga JIBIIO 10x0,07 ¢ orsomom or TIEPBOTO
BUTKA, CUMTasl OT JIEBOTO IO cxeMe BbIBoga. Kpome yKas3aHHbIX Ha
CXeMe, NOIMYyCTUMO MCNOAL30BAaTbL TpaH3ucTopsl KII302A,
KI1303B...KII303E, KII307A, KIT307B (VT1), KT208A...KT208K,
KT361A...KT361]1 (VT2), KT312A...KT312B, KT315A... KT3150 (VT3,
VT4), MII35..MII38 (VTS), MII39..MI142 (VT6). dumomsl MoryT
ObITh JIOOBIE W3 cepuit 02, 19, cBetomwox — AJI307A, AJI307B.
[ocTosnnbie pesuctopsr — MIIT-0,125, nepemennbiit R3 — CI13-4.
CHO; R14 — CII3-4, cOBMeIEHHBI ¢ BHIKMIOUATENEM MUTAHUS
SA2. KongeHcatop nepeMeHHOi emxoctd — KITTM wiu ¢ BO3MYUI-
HbIM -IUSICKTPUKOM; OKCUIOHBIE KOHAeHcatopsl — K50-6, K50-3;
OCTalTbHBIE KOHAEHCaTopbl MoryT 6bite KJIC, KM, MBM, K10-7s.
Hepexmouarens SA1 — 112K, MT3 uiu npyroit ManorabapuTHbIi.

HuHaMuyeckas TOJNOBKA — MOWHOCTBIO 0 | BT, uCTOYHMK
nuTanua — e Garapeu 3336 (3R12) wnum wects snemeHToB 343
(R14, C), wim 373 (R20, D), coeaMHEHHBIE TIOCEXOBATENBHO.

HacTpoiika npueMHuka csogutest K mogbopy pesucropa R6, no
TIOY4CHMSI Ha KOJUIeKTOpe TpaH3ucTopa VI3 noctosHHOro Hanps-
xewvs 3 B, u pesucropa R10, go monyyenus Ha Kosuiektope
TpaH3ucTopa V14 Hanpaxenus okono 4 B. Pesucrop R1 nonbupa-
IOT TIPY MaKCUMAIBHOM eMKOCTH KoHieHc¢aTtopa Cl U BepxHEM TI0
CXEME NMONOXCHUU ABMXKKa pe3uctopa R3 takuM, 4ytobbl BXOaHOM
KacKaJx HaxomuJICs Ha IPaHU CaMOBO3OYXIeHUs|, KOoraa SpKOCTb
CBETOAMONR majgaeT. IleyaTHble miaThl MpUeMHUKA TIPUBOASTCS Ha

puc. 3.31 u 3.32. TlonpoGHOCTV MOHTaXa ¥ HACTPONKHU TIPUEMHMKA
BBl Haitgere B [25]. ‘

-

AKR14

Puc. 3.32. MevatHas nnara Ne2 npueMHUKa npsMoro YCUneHus
C nepemMeHHOn NOA0COoV NponyckaHusa

4 3ax 440 a7



L

C3010mx10B

= +

maBsa 4

S2 _"Bukn."

ol

10 Mk
10B

R27
2x

)
A4
V7
+0,9B
<] co
: 1
R28
470

NpUeMHUKn Ha
paauosiioduTesibckue AMana3oHbl

R26* 12¢
— N
R25
100
Nopcrpoeunux

i

38§ E © 9
g¢ o 82 Z
\ ] .‘_"‘;I-?:-_T'Io g§§§ g 001
4.1. NpneMHNUK HauYUHaOLWEro 28 QQHF—EEH > -
paguocnoprcMeHa Ha AuanasoH 160 m H’] “s =
J1st OCBOCHHS 160—MeTpOBoro (1,8 MTI'u) mmamazoHa pagvomoou- ] 25 _g%/ 9 § 5 33

TENb, UMEIOIUNA HEKOTOPHIN OIBIT KOHCTPYUPOBAHUA Y HAJIAXUBAHUA

W
%
V1..V8 KT3158
6K

pPaJOBeIHATENIbHON anmnaparypbl, MOXeT WU3TOTOBMTH TIPOCTON caMo- 51 =

REbHbIM TpueMHUK. TIpMHIMIIMANBEHASA cXeMa 3TOTo TIPUEMHHKA M300- b x g @ =
o [ =

paxeHa Ha puc. 4.1.a. OH npexcrasasier coboil BOCBMUTPAH3UCTOP- — - <H

R14
10k

HBI CYTIEPreTepoOaUH, TPEAHA3HAYeHHBbIN VI TIpMEMa CTaHUMH,

paboraronmx B 160-MeTpoBOM auariazoHe TenehOHOM C aMIDIMTYAHOM

momynsuuein (AM), tenerpadoM (CW) u OIHOIIOIOCHONW MOIYJISILMEH o
(SSB). YysctBuTensHocth npueMHuka B pexume AM — 10 MxB, B =
teferpadHoM pexkuMe — oxono 20 MxB Nipy cOOTHOLUIEHUH CUrHan/

iryM 10 nb. IIpyeMHuUK paccyuTaH Ha paboTy ¢ HAPYXXHON aHTEHHOH,

HarpuMep, TUIa «HAKJIOHHBI JIyd» JiauHoi 15...20 M.

[TuraeTca nmpueMHUK ot Garapeit HanpsaxeHueM 9 B («Kpona»,
6F22, 6L.R61, 7[1-0,1 vnu ase 6arapeu 3336J1, 3R12, coenuHeHHbIE
ITOCJIe0BaTebHO) WU CTaOMIM3UPOBAHHOTO BBITIPAMUTENS C Ta-
KVM X€ BBIXOTHBLIM HanpsxeHueM. Ilotpebnsiemblil TOK He NpeBLI-
aet 15 MA. [IpMeMHHMK coCTOMT M3 BXOJZHOM Leny, Tipeobpa3oBa-
TENS YacTOTbl C OTHACIBbHBIM TETEPOAMHOM, OFHOKACKagHOTO
YCUITUTEAST TIPOMEXYTOUHOM YacTOThl, NETEKTOpA M JIBYXKACKagHO-
ro ycunurensa Huskoi vactotsl. JAnsg npuema CW u SSB curHanos

BKJTIOUAIOT BTOpPOW, TenerpadHbIif reTepoauH.

Bxoxnoit koneGareAbHBIA KOHTYP, TIEPEKPBIBAIOLIMIA YYacTOK
yactoT 1800...2000 xI'u, obpasyior karymika L1 4 KorgeHcaTOphl
C2, C3 n C4.1. HacrpauBaloT ero KOHICHCATOPOM TIEpEMEHHOM
emkoctd C4.1. Uepes katyuiky L2 KOHTYp WMHIYKTUBHO CBSI3aH C
aHTEHHOI, . ToxKIIoYaeMoil K rHesny X1, yepes konueHcarop Cl —
C aHTeHHOM, MOZKITIOUaeMON K THe3xy X2, a 4yepe3 Katyiuky L3 u
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koHgeHcatop C5 — ¢ mpeobpasosarenieM yactoTel. [He3zmo X3
NpeqHa3HayYeHo JUIA TOIKIIOYeHHs 3a3emieHus. CMecuTensb BbI-
moJiHeH Ha TpaH3sucrope V1. Karyimika [4 B KONNeKTopHOM lieny
TPAaH3UCTOpa — KaTYIIKa CBSI3U Mpeobpa3oBatesis YacTOTH ¢ IOJIO-
coseiM GueTpom LS5, C8, C9, L6, C10, HacTpoeHHBIM Ha IIpOMe-
KytoyHyio uactory 110 xI'u. TetepomuH (TpaH3uctop V2) cobpad
MO CXeMe <«eMKOCTHOU TpexTouyku». IIuTaHde Ha HEro momaercd
yepe3 MapaMeTpUMYecKuil cTabumu3aTtop HarmpsoKeHUs Ha CTabHMITUT-
poHe V9. B KoneGaTeNbHBI KOHTYpP TeTEPONMHA BXOZAT KaTyIUKa
L8 u xoumeucaropst C13...C15, C4.2. Hactpoiika ero ocyuiecTsis-
ercs kKoHpeHcatopoM C4.2, 0GneIMHEHHBIM OCBIO ¢ KOHJIEHCATO-
pom C4.1 sxogHoro KoHTypa B 6nok KIIE mpremumka.

Koungencaropst C13 u Cl4 obGpa3sylor nenuTesb, Omarogaps Ko-
TOPOMY MEXIY KOJUIEKTOPOM UM SMHMTTEPOM TPaH3UCTOpa obpasyeTrcs
TIOJNIOXKUTENILHAA 0OpaTHasA CBA3b 10 MepeMeHHOMY TOKY, BO30YyXIa-
fowast retepoauH. BY Hanpsixenue ¢ rerepofiuHa yepe3 Karymky L7
mofaeTcd B 3MMTTEPHYIO 1ielb TpaH3ucTopa cMecuTens V1. CurHain
npoMexyToyHoit yacrotsl (110 xI'1f) yepe3 monocosoit ¢unsTp L3,
C8, C9, L6, C10 nocTynaeT Ha BXOJ KaCKOJHOTO YCHITHUTENSA POMe-
XYTOYHON YacTOTH, COGPaHHOTO Ha TpaH3uctopax V3 u V4. Tpan-
3uctop V4 BKIIIOYEH TIO cXeMe ¢ OOLIMM 3MUTTepoM, V3 — 1o cxeme
¢ obureii 6a30i. PexxuM pabOTH! TPaH3UCTOPOB OMPENENSIIOT XeNH-
Tenb Hanpsxenus R9...R11 B ux 6a30BbIX 1ensax U CTAOMIU3IHPYIO-
Ui peaucrop R12 B sMUTTepHOM lLienu TpaH3ucTopa V4. KoHpaeH-
catrop C18, wyHTupyomuit pesucrop R12; ycTpaHseT MecTHYIO
OTPULIATENIBHYIO OOpaTHYIO CBSI3b MO MEPEMEHHOMY TOKY, CHIDKAIO-

1y ycuieHue Kackana. HamobHocTh B KoHaeHcarope C33, moka- -

3aHHOM Ha CXeMe INTPUXOBBIMU JIMHMSMU, YCTAHABJIMBAIOT OIIBIT-
HBIM TIYTEM: er0 BKIIIOYAIOT TIPH HAMAXVIBAHWH, H €CJIM OH YaydllaeT
paboTy IMpUEMHMKA, TO OCTABIISIOT B KACKOIHOM YCHITHTENE.

Harpy3xkoit KaCKOZHOTO YCHIUTENS CAYKUT OXMHOYHBIH KOHTYD
L9, Cl17, "actpoeHHblii Ha yactoTy 110 xI'. C 3TOro KOHTYpa
CUTHAJT TTPOMEXYTOUHOM Y4acTOThI Yyepe3 KaTywky ceia3u L10 nonaer-
ca Ha 6a3y TpaH3MCTOpa V3, BBITONHAIOMIETO (GYHKIHH JeTeKTOopa.
[Tpu npueMe AM cTaHIIMiI1 3MUTTEp TPAH3UCTOpA Yepe3 HOPMANbHO
3aMKHYThle KOHTAakTH cekiuy Sl.1 mepekmiouatenssi coeMHEH C
o0LKM <«3a3eMJIEHHBIM» TIPOBOJHHMKOM, a HEDOJIBIIOE HAIPIXKEHHUE

CMELIeHUH, YYTh OTKPHIBAIOLee TPaH3UCTOP, MOAAeTCS Ha ero 6asy ¢

nesurenst R13, R14. B takoM pexume TpaH3UCTOP HE TONBKO JIETEK-
TUPYET MOAYIMPOBAHHBII CUTHaA MPOMEXYTOYHOH YaCTOTHI, HO U
YCIWIMBAeT BBYIeJeHHble KONeOaHUsl HMU3KOM 4YacTOTHI.
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C pesncropa R15 HM3KOYaCTOTHBIN cUrHat Yyepe3 GpUIBTP HUX-
HUX yacToT R21, C24 u nepemenHslit pesuctop R23 (ycunenue no
HM3KOH YacTOTE) MOCTYIIAET HAa YCHUIIUTE)Ib HU3KOM YacTOTHI (TpaH-
3UCTOPH V6 M V7). YcuneHHBI CHrHaJ IpeoOpas3yeTcs TONOBHDI-
MU TenedoHaMH B 3BYKOBBIE KOJNeOaHMS.

ONTHUMATBHEIN PeXUM paboTel 0GOMX TPaH3UCTOPOB HU3KOYAC-
TOTHOTO YCWIIMTENS YCTaHABIMBAIOT MOADOPOM pe3ucTopa R26,
yepe3 KOTOphiit Ha 0a3y TpaH3ucTOopa V6 tioaeTca HayalbHOe
HalpsoKeHHE CMELUCHMsT, CHUMaeMoe ¢ pe3uctopa R28. KoHaeHca-
top C29, myntupylomuit pesucrop R28, ycrpaHseT oTpuuaTess-
HYyI0 00OpaTHyIO cBA3b 1O TIepeMeHHOMY Toky. KoHpeHcatopsl C27

1 C28 mpenorBpauator Bo3byxmeHue ycunutens 3U Ha BBICHIMX
YacTOTax 3BYKOBOTO JMAIla3OHA.

Pesucropnt R22, R3 u xonpmencaropsr C32, C7 obpasyior nsa
Pa3BA3BIBAIONINX (QHUABTPA, YCTPaHAIOUIME BO3IMOXHOE BO3GYXIe-
HHME TIPUCMHHUKA M3-3a MAPa3sUTHBIX CBSI3eH MEXIY KacKalaMM ye-
pe3 oOwMIA UCTOYHMK NMUTaHUS. IS TIpMeMa CUTHAJIOB CTAHIIMIA,
paboraromux TenerpadgoM, mepexiaoyarens S1 Hago mepesecTH B
nonoxeHue «CW. TIpu 3ToM KOHTaKThI ceKliuu S1.1 pasomkuyTes
U B 3MHUTTCPHYIO LielTb TPaH3UCTOpa V5 [EeTEKTOPHOro Kackaaa
OKaXeTCd BKIMIOYEHHOM Karymika L12, MHAYKTUBHO CBS3aHHAS C
KOHTYpHOM KaTyiukoi L11 sroporo (TenerpadHoro) rereponuya, a
yepe3 KOHTAKTH S1.2 Ha retepoluH Oyaer mogaHO MHTaHue.

Tenerpadublif reTepolvH reHeprpyeT KonebaHus GUKCHPOBAH-
HOM YacTOTHl, OTJIMYAIONIEACS OT POMEXYTOYHOMN YaCTOThI IPUEM-
HHKa Ha 800...1000 I'n. Ona onpenensieTca naHHBIMU KOHTYpa L11,
C21, C22, C23. Tenepupyemble KoneGaHUSI yepe3 KATYLIKY CBSI3H
L12 u pesucrop R16 nmocTynaior B uenb SMUTTEPa Tpau3HCTOPa V5
Y CMEUIMBAIOTCA B HEM C KOJeOAHMSIMH NPOMEXYTOYHON YACTOTHI
npuHAToro CW crrHana. B pesynbrare Ha BBIXOJE J€TEKTOPA TOSB-
JigeTcs pa3sHOCTHBIW curHan yacroroit 800...1000 I

AHQIOTHYHO OCYILECTBIseTCS M TpueM SSB curHanos. Pesnc-
T0p R17 1 KoHpmeHcarop C20 06pa3yior GUILTp, NpeIoTBPAILAIO-
WA TPOHHKHOBEHHE Konebanuii TenerpadHoOro reTepoauHa B 06-
UIYIO 1IeNTb [TMTaHHWS TTPHEMHHKA.

B nipremHuKe HMCTTONB30BaHBI HE TONLKO [IMPOKO PacIpOCTpaHeH-
HblIe TIPOMBILIJICHHBIE, HO M CaMOJieJIbHBIE ieTann. Bee TpaH3ucTophl —
kpemHHeBble ceprin KT315 co cratnueckum xoadduiieHtoM nepesa-
4y TOKa He MeHee 80. MoXHo Takke UCIONB30BaTh AHAIOIMYHEIE MM
n-p-n TpaH3ucropsl cepuit KT301, KT312. Te uz Hux, kosdduimenr
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flepefayy ToKa KOTOPBIX Oorblie, YCTAHABIMBAWTE B YCHIUTENE TIPOME-
KYTOYHOI1 YaCTOTBI ¥ B TIEPBOM KAacKale YCWIMTENST HU3KOH YacTOTHL.
Tonosmble Tenedonst Bl — seicokoomusie TOH-2 wm TA-4.

Bce xaryllKu MHIYKTUBHOCTH INpYEMHMKa HaMOTaHbl Ha CaMo-
NEeAbHBIX KapKacaxX C HUCTIONb3OBAHUEM (PEPPHTOBBIX KOJEL MAapKH
600HH C BHEIIHUM IMaMeTpOM 8,5, BHYTPeHHHM 3,5 M BBICOTOI 2 MM
(Tunopasmep K8,5x3,5x2) 1 CTepXHEBbIX MOACTPOSYHBIX CEPIEYHHKOB
miaMeTpoM 2,8 M mmHo 12 MM M3 depputa Takod ke MapKu.
KoHcTpyKuMA Kapkaca rmokasaHa Ha puc. 4.1.6. Llwminapryeckast Oy-
MakHasl TWIb3a, K KOTOPOM MpUKIIeeHB! ePPUTOBbIE KOJIBLIA, CKIIECHA
Ha TIAIKOM XBOCTOBMKE CBepiia AuameTpoM 2,8 MM. PaccTostHue Mex-
ay xonsuaMu — 6 MM. IToacTpOeyHBld CepIeyHMK YICPXKUBACTCA B
TWib3e TOJOCKOM Oymaru.

Karyiika L1 BXoZHOro KOHTYpa M KaTyluka L8 reTepomMHHOTO
KOHTypa comepxar mo 35 ButkoB mposoia I[I9B-1 mnamerpom
0,25 MM, a cooTBeTCTBYIOIMe UM Karymku L2, L3 v L7 — no 10
suTkoB niposoza IT9B-1 auamerpom 0,12 MM. OcTanbHbIe KaTyIIKN
HamoTaHbi mpoBogoM I1DB-1 muamerpom 0,12 MM u conepxar: LS,
L6, 19 u L1l — no 275 sutkoB, L4 u L10, HamoTaHHBIE MOBEPX
karymek L5 u L9, — mo 50 BuTkOB, a L12, Haxomsawascs CBEpXy
karymkd L11 — 70 surkoB. BHTKM BEPXHHX BBIBOAOB KarylleK
3aKpeIvieHbl HUTKaMHM, YTOObl HE CITaaIH. :

KoHnmeHcatopsl C4.1 u C4.2 HacTpoiKM BXOXHOTO W T€TEPO-
JIMHHOTO KOHTYpoB — cTaHmaptHbiit 6ok KIIE ¢ HauMeHbliein
eMKOCTBIO 12 W HauGompiueit 495 nd®, xoropblit cCHabXeH camo-
HAeALHbIM BEPHBEPHBIM MEXaHU3MOM C JeCATHKPATHBIM 3aMeUICHH-
em BpaiueHua ocH Onoka KITE. KoHCTpyKinsi BEPHBEPHOTO MeXa-
HU3Ma u300paxeHa Ha puc. 4.2. YCTpOHCTBO COCTOMT U3 BEJOMOIO

5 W Bemyliero 4 LIKMBOB, COEMMHEHHBIX MeXay coboil TPOCHKOM 8,

BTYJIKM 3 ¢ HapyxXHO#t pe3b0boit A KpEIUIEHUs BEAYLUETO y3/ia Ha
JV1EBOY [TaHeNH NpHeMHUKA U OCU 2, Ha KOTOPYIO XeCTKO Haca-
XeH BeIyIIHil IUKUB. BeqoMblit LIKUB BTYIKOH 6 ¢ BUHTOM 3aKpern-
msmior Ha ock Gyoxa KITE. Ilpu BpauieHny pyuku 1, 3akpemieHHOH
Ha OCHM, BpalllaTeJbHOE ABWXEHHE IIKMBOB TNEPENACTCA POTOPY
onoka KIIE, u3MeHssT TeM caMbiM €MKOCTh KOHAEHCATOpOB Ha-
cTpoyiku. Brynka 3 ¢ OCbIO 2, MCHOJIb30BaHHBIE B BEPHBEPHOM
MeXaHM3Me, OT BBILUIEIIIEr0 M3 CTPOS MEPEMEHHOTO De3UCTOpa
tuma CII-1. Bce npyrme yacTH pe3uncTopa CIE€ayeT VIAINTh, a
(NAHIEBYIO CTOPOHY BTYJAKH BBLIPOBHATH HAMWIBHUKOM M 3aULTU-
¢dosarb. [IIKMBE MOXHO BBHITOYMTbH M3 OPraHMYeCKOro CTEKIa, re-
THHAKCA WIM, B KpaifHEM Cilyyae, U3 XOpoLlo TPOKJieeHHOM daHe-
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pol TonuyHoM 8...10 MMm. HuaMetp
penyuiero wkusa §...10 MM, Bemo-
Moro — 80 MM. Bricota GOpTUKOB
110 00eUM CTOPOHAaM LIKUBOB, Orpa-
6  HUYMBAIOMMX ITepeMelleHHe TPOCU-
Ka, okoimo 1 MM. Benymuil mkus
TYTO HacalIuTe Ha OCh, HO TaK, YTO~
OBl OCch He DonrTamachk BO BTyinke. B
7 BEJOMOM UIKUBE ClenaiTe panuanb-
HBI TTponun riny6ouHoi 28...30 MM
W 3aKpermTe B HEM NPYXUHY 7 nid
HATSKEHUST TPOCMKA, @ TOYHO B I{eH-
Tpe 3arpeccyiTe BTYIKY 6 C BUH-
TOM ISl XKECTKOTo KpemjeHus Ha
ocu poropa KIIE. inga Tpocuka uc-
TIOJIB3YiATE KAIPOHOBYIO JIeCKy. Tpo-
CUK JOJXeH orudarh Begyumiui
IIKUB 2-3 pa3a, a HaTATUBAIOLLAS
€ro mpyXxuHa BBIOMpATh JIOQPT Bep- -
HbEPHOTO ycTpoicTsa. IS NOBBI-
HIEHUS TPEHUS TPOCUKA ¢ BEAYUIUM
IIKUBOM €r0 MOXHO HaTepeThb TOMN-
4YeHOU KaHUPOJBIO.

S

o

RAX)

Puc. 4.2. KoHcTpykums
BEPHLEPHOIO YCTPOHCTBA

kX1

120

- - 210

Puc. 4.3. llevatHas nnata NPUEMHNKE HAYMHEIOILEro panuocnopTcMena Ha AnanasoH
160 M (macwtab M1:2)
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OKXOHYATEALHO BEPHBEPHDBIII MEXaHU3M YCTAHABIMBAIOT H pery-
JUPYIOT TOCTIE TOTO, KaK MOHTa)XHas IulaTa HaJIaXeHHOTo TpUeM-
HUKa OymeT CKpeIieHa ¢ JIUIEeBOil maHeablo xopryca. IleyatHad
rutata nipuseneHa Ha puc. 4.3. TlonHoe omucaHue HacTPOHMKU H
MOHTaXa TTpMEMHMKaA TIpuBoasaTcsa B [49].

4.2. NMpueMHUK NpsMOro npeoSpasoBaHuns
Ha Amana3oH 80 m

IMpueMHHUKYU NIpIMOTO NpeoOpa3oBaHUA B MMOCIIEAHHE OBl 3a-
BOEBBLIBAIOT y pafuosiobuTeneil sce GONBLIYIO MOMYIIPHOCTb. DTO
0OBSICHAETCS UX TMPOCTOTOM ITPU OTHOCUTENIBHO BHICOKHMX MapaMer-
pax. OnHaKoO ecTb y 3THUX NPMEMHHMKOB M HENOCTaTKM, Hauboee
CYIUECTBEHHBIMU U3 KOTOPBIX SIBISIOTCA JACTEKTHPOBaHUE MOUIHBIX
AM CHTH@IOB M «IIpojie3aHWe» B aHTEHHY CUTHaja COOCTBEHHOTO
rerepoauHa. [IpueMHUK MPOCT, €ro MOBTOPEHUE TOCTYITHO JIIOOOMY
HAYMHAOLIEMY PagvOIIO0UTENIO. '

HpuHuunuansHast cxeMa npveMHUKA U paboThl B AMania3oHe
80 M mpuseneHa Ha puc. 4.4. CurHan M3 aHTEHHBI 4Yepe3 KOHIEeH-
catop cBia3u Cl moctynaer Ha BxomHoit koHTyp L1, C2, C3, C4 u
najee Ha CMECUTesib, BBITIONHEHHBIM HAa ABYX BKITIOYEHHBIX BCTPEY-
HO-TIapaUTIeNibHO KpeMHUeBbIX nuomax VI, V2. Harpyskoil cmecu-
Tena cnyxut [1-obpasubiit GunsTp HUXHKX yactot L3, C10, Cll ¢
yacToToil cpe3a 3 xlu. Hampsaxenue rerepoiuHa MOJAeTcs Ha
cMecuTesb yepes mepsblit KoHaeHcatop ¢unstpa C10.

«AHT» Cl14 X2
X1 ! . 74
4 ci12 V3 N\
Y- L3 0,1mk N28 HISBOD «Tnd»
c2 C1 vi, vz Lo ‘V. s c13
A
220 8 69 K,[&ISDS c1 \X MN14 5 MK
T4 005mc]” | Rar 141 128
9]
(1€3_ 1C41 ™ c10 75x *
110...365] 620 R5
' c7 7|10k |7]1,3¢
: Cé | 10 i
'ws 1
! | IS - —
: 10...365 | 23« KSE
1

ICS T 30 MK -
4700 128 .,
220
|-| C9 0,033mK
V5 KT315r

Puc. 4.4. CxeMa npuemHuka npsamoro npeobpasosarus Ha amanasoH 80 m
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I'etepoauH pMeMHUKaA COOpaH MO CXEMEe C eMKOCTHO 0oDOpar-
HOM CBA3BI0O Ha TpaH3uctope V5. Karyiuka KOHTypa reTepoauHa
BKJIIOYEHA B KOJUIEKTOPHYIO 1eNb. ['eTepoauH ¥ BXOHHOM KOHTYpP
NEePEeCTPANBAIOTCA IO JMANA30HY OJHOBPEMEHHO CIBOEHHBLIM OJIO-
KOM KOHJeHcaTopoB mepeMeHHO# eMKoctu C3, C6, npuyeM 4ac-,
TOTa HAacTpoiky retepoauna (1,75...1,9 MI'1) BaBoe HUXE YaCTOTHI
HACTPOMKHM BXOJHOTO KOHTYpa. YCUNUTeNb 3Y BBHIMOMHEH 10 cXeMe
C HETIOCPEICTBEHHON CBI3BI0 MEXAY KacKalaMM Ha TpaH3UCTOpax
V3, V4. Harpy3koit ycUUTENST CTYyXKaT BHICOKOOMHBIE TeNedOHEI C
CONIPOTHBJICHUEM TOCTOSSHHOMY TOKY 4 xOwm, Hampumep, TA-4.
[TpyeMHHMK MOXET IUTAThCS OT MOOOTr0 MCTOYHMKA HANPSXEHUEM
12 B, nmorpedngeMelii TOK — oxono 4 MA.

Karymky mpuemMuuka L1 u L2 HamoTaHBI Ha KapKacax quaMeT-
poM 6 MM U TIONCTPaUBAIOTCS cepmeyHukamMu u3 ¢epputa 600HH
avaMeTpoM 2,8 u uimHo# 10...12 MM (MOXHO UCTIOIL30BaTh LIIUPOKO
pacpoCTpaHeHHbIe YHUDUIIMPOBAHHbIE KAapKachl OT KaTyuleK pa-
JTHOBEIATENIbHLIX TPUEMHUKOB). HamoTka — BUTOK K BUTKy. LI

- conepxut 14 sutkoB nposoaa [IDJIIIO guamerpom 0,15 MM, L2 —

32 sutka mposona I13JIIO auamerpom 0,1 mm. OtBonn y obenx

KaTyluleK — OT 4-TO BUTKA, CYuTas OT 3a3eMJICHHOTO BBIBOmA. Ka-

tyiika ¢wisrpa L3 mHaykTuBHOcThIO 100 MI'H HaMoTaHa Ha MarHu-
torposoge K18x8x5 u3 ¢eppura 2000HH u comepxur 250 BuTKOB
nposoga IIDJIIINO mmuamerpom 0,1...0,15 mMm.

- Mox#Ho npumeHuTs Maraurorposos K10x7x5 u3 Toro xe ¢eppu-
Ta, yBeJMYUB 4ucno BUTKOB a0 300, ymbo Kl18x8x5S u3 ¢eppura
1500HM wm 3000HM (8 3TOM ciiyyae oBMOTKA JOKHA COCTOATH U3
290 u 200 BUTKOB, COOTBETCTBEHHO). B KpaiiHeM cnyuae, TIpu OTCyT-
CTBUM (PeppUTOBBIX MarHUTOIPOBOJOB, KATYIIKY (PUILTpa MOXHO 3a-
MEHUTb pe3ucTopoM conpotusieHneM 1...1,3 kOMm. M3GuparensHOCTb
U UYYBCTBUTENILHOCTL IPUEMHHKKA TIPU 3TOM HECKOBKO YXYIIUATCH.
BJT0K 11epeMeHHBIX KOHAEHCATOPOB UCITONL30BaH OT TipMeMHUKa «Crin-
J0Ja». MOXHO TIpUMEHUTb M APyroi BJI0K, HO 00s3aTeNbHO ¢ BO3MYLI-
HBIM JM3TeKTpUKOM. ISl oGserdyeHust HacTpOKM Ha SSB craHumu
XEJIaTeJIbHO OCHAcTUTL OIOK xOTd OBl IMpoCTedluMM BepHbEpOM. B
reTePOIMHE IIPHEMHHMKA Xopollo pabortaror TpaH3uctopsl KT315 u
KT312 ¢ mobpiM OYKBEHHBIM WHAEKCOM.

s yeunurens 34 npuromgHe! NpakTHYECKH fI0DBIe HHU3KOYAC-
TOTHBIE p-N-p TPaH3UCTOPH. XKenaTeabHO, OIHAKO, YTOOH V3 OBLT
mayoutymsium (I127A, T128, MI139B), a xoadduiumeHT nepenayu
ToKa 06oux TpaH3ucTopoB O He Huxe 50...60. Konpencaropst C2,
C4, C5, C7 — KCO wnu kepamuyeckue. OcTanbHble AeTAMTH MOTYT
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ObITh MIOOBIX TUITOB. M30UpaTeNnbHOCT, IIPUEMHUKA HO COCETHEMY
KaHany ompenensiercs punbrpoM HkHHX Yacror L3, C10, CIl u
coctasnsger 35 nb opu paccrpoitike +10 I Jlyumyio u3buparesns-
HOCTb MOXET JaThb OBYX3BeHHBI (QWisTp. bbila M3MepeHa Takxe
peanibHast U3OMpaTeIbHOCTh IpMeMHHMKA. Melnaouimit AM curHai ¢
KO3 PUUHEHTOM MOIYASILIUH 30% paccrpoiikoil £350 ki1 1 ami-
mutypoit 0,1 B cosmaer Ha BBIXOJE NPUEMHMKA TAKOE Xe Harpsike-
Hye, KaK W Tone3Hbld curHan amrmuiurynoir 10 mkB. IToGouHrnre
KaHanpl TIpUeMa MMEIOTCS, KaKk W B JIoOOM TIpHEMHHKE HPAMOTO
Tpeodpa3oBaHus, Ha 4YacTOTaXx TapMOHMK curHama, T1.e. 7; 10,5;
14 MTI'u 1 T.x. OgHaxo oHM TTOHABIAIOTCI He MeHee, yeM Ha 50 1b.
YAyYlIMTE NOmaBlieHUE MOXHO, YBETHYMB JOOPOTHOCTH BXOJHOTO
KOHTYpa WM NPUMEHUB ABYXKOHTYPHBIN BXOAHOM (unsTp. ITonHoe
OfMCcaHMe HACTPOIKY NMpUEMHUKA M ero MOHTaX MpuseaeHbI B [50].

4.3. NMpneMHUK ANa «OXOTbl HA NUC»
| Anana3oHa 80 m

Pa3suTHEe CIIOPTMBHOM pamuofleNieHralMd U paauoOpHEHTUPOBA-
HUS HEBO3MOXHO 0€3 COo3maHMs MPOCTBIX M JELIeBbIX, HO 00Jafalo-
[MX JOCTATOYHO BBICOKMMM TEXHUYECKMMM MOKa3aTeNIIMHM TIeJIeHTa-
TOpoB. IS CTUMYAMpPOBAHUS TEXHUYECKOTO TBOPYECTBA MONONEKU
BaXXHO TaKKe, 4YToOblI U3roTOBEHHE TAKOTO armnapara OpUT0 ZOCTYITHO
PaIHOIIO0NTENTIO cpeHel KBanmudukamu. OnMuMcbIBaeMblil HUXKe TIpU-
eMHUK B 3HAYMTEJILHOM CTefieHM YIOBJIETBOPSET 3TUM TpeOOBaHUSIM.
[lenenratop mOCTPOEH O cxeme TpHEeMHUKa TIPSAMOTo TIpeobpa3oBa-
HUS Ha OJHOM uHTerpanbHoi MHKpocxeMme K174XA2. On pabotaeT B
ouarasoHe 3,5...3,65 MI1. Ero 4yBCTBUTENBHOCTL K TeerpagHbiM
CUTHaJIaM TIpY OTHOLUEHWM CUTHai/uiym, paHOM 10 nb, — He xyxe
10 mxB/M. IMonoca npomnyckaHust TpakKTa 3BYKOBBIX YacTOT — OKOJIO
3 xlu. Hunamuueckuit nuamasodn — He MeHee 40 nb. FIIYGHHa
PeTyIMPOBKU ycuneHUuss — He MeHee 120 gb.

YpoBeHb «3abuTHs» TIpU paccrpoiike 50 kI u ocimabieHUuu 1o-
Ne3HOTO CcuUrHala B 2 pasa — He meHee 0,2 B/m. CobcrseHHOe
M3JIyUeHUe arapata He OOHApYXWBAaeTCSI aHATOrMYHBIM IPUEMHU-
KOM yXe C paccTosHUsl 3 M. ITuTtaercs mpuMeMHMK OT YEThIpeX JJie-
MenToB 316 (R6, AA). IMoTpebnsieMbIit OT HCTOYHHUKA TOK HE ITPEBbI-
maer 10 MA. Macca nipuGopa ¢ eMeHTaMu TidTanust He G6onee 500 T.

B cBa3u ¢ TeM, UYTO MeJleHraTop NpeIHa3HayeH, B MEPBYIO OYe-
pelib, U CIIOPTCMEHOB, He 00JIaflaloIuX JOCTaTOUHBIM OTILITOM, OH
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MMeEET CPaBHUTENIbHO LIMPOKYIO TOJIOCY TPONYCKAHUS, YTO YIIPOIla-
eT HacTpoiKy. HeBbICOKMIT MaKCUMAIbHBIA YpOBEHL BBIXOIHOTO
curHana (mo 1,2 B) obneryaer Gopeby ¢ «HemoxomaMu» — 4YacTOiA
olIMOKo HoBMYKa. [T HanmOMHMHAHUS O HEOOXOIUMOCTH CHUXe-
HMS yCWIEHUS TIpH OONBLIOM CHTHANE MOXET CITYXUTh UMITYILCHBIN
3BYKOBOM MHIMKATOP Neperpy3ku (€ro MOXHO BBIITOJIHUTH Ha MUK-
pocxeMe K561JIE5), koTopblii ABASIETCS B KAKOH-TO Mepe «0BOCTpH-
TeJaeM» IpH OIpelelIeHUH CTOPOHBI M TIOUMCKE 1o MakcuMymy. Tex-
HUYECKME XapaKTePUCTUKH alliTaparta HO3BONSIOT paboTaTh ¢ HUM He
TOJNILKO HOBMYKAaM, HO M CIOpTCMEHam-paspsaHukaM. MM Moryr
BOCHOMB30BAaThCd M KOPOTKOBOMHOBUKM-HAGMIONATENU Ins TIpUeMa
MoOUTENILCKUX PpanuoCTaHlMi, paboTatouux Tteinerpadom u SSB.
ITpuHIMIIMaNIBHAS ¢XeMa TejieHTaropa npusenena Ha puc. 4.5. Ha
mHKpocxeme DAl cobpannl yeunmurens PY, rereponvH, 6amaHCHBIH
cMecutenb, yeunnutenb 34 (ero GyHKIIMHU BHITIONHAET UMEIOLIMIACS B
Mukpocxeme ycwmrenb IT4). Yeunurenn APY UCTIONB3YIOTCS 3/IECh
B LIENIM PYYHOU PETYIMPOBKU YCUIIEHUSL.

KoHTyp paMouHOi1 aHTeHHEI WA2, K KoTopomy KHomKoil SBI
yepe3 sreMeHThl corilacoBaHua L1 1 R1 MoxeT ObiTb HOOKITIOUCH
mThipb WAL, MHIYKTUBHO CBSI3aH C CUMMETPUUYHBIM BXOJOM YCH-
nutenst PY (BeiBomsl 1 u 2 muxkpocxembnl DAL). Pesuctop R2 B
LIeTIM OTBOJAA KaTyIIKW rereponuHa 1.2 — antunapa3sutHbiid. Corna-
cytomnit TpaHcdopmarop T1 obecrneyMBaeT ONTUMAIBHYIO CBI3b
cMmecutenst (seisoansl 15, 16 DAl) ¢ ycunutenem 34 (sbiBom 12)
yepe3 punptp C6, L4, C7. B Toukax A u b X IpUeMHUKY MOXeT
OBITH MOAKIIOYEH UHAMUKATOp Tieperpy3ku (puc. 4.6), mpencranis-
IOt co0OM reHepaTop NMPSIMOYTOJIBHBIX KOJiebaHUil, BBIITOTHEH-
HbI Ha JIOTUYeCKMX aneMeHTax Mukpocxembl DDI1. OH HauyuHaer
paboTtaTh TOrJa, KOTAa HarpsxXeHue Ha BhBoAe 14 3Toif MUKpocxe-
MbI (BBIBOJA MUTAHUS), MOCTYIAIONIEE ¢ BBITIPIMUTENS] C YIBOEHH-
€M, TIOJKJIIOYEHHOTO K BBIXOAY ITPUEMHUKA, NOCTUTACT TIPUMEPHO
2 B. Umnynberl ¢ yacToTol noBTOpeHUst oKojo 15 'y npuxondar Ha
auon VD3 v MaHUNYAMPYIOT TeTePOIMH TIPUEMHUKA IO YacTOTe
(nesuamms 50...100 I'x). Dro xopouio 3aMeTHO Ha Clyx (3BYK M3
MOHOTOHHOTO TIpM ClabOM cCUTHANE CTAHOBUTCH <«OYITbKAIOLIUM»
HpU CWILHOM CHUTHaie).

Karymika L1 comepxur 130 sutkoB nposoga [19B-2 muamer-
poM 0,12 MM, HAMOTaHHOTO Ha KapkKace JuaMmeTpoM 4 MM (I1HHa
HaMOTKM 8 MM) ¢ LmuHApUYeckuM noactpoeyHukoM T1C 3x10 uz
depputa mapxku 150BH. Karymiku L2 u L3 BuiftonneHs! IpoBogoM
[19B-2 muamerpom 0,27 MM Ha TOPOMIAIBHOM KapOOHMWILHOM
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Puc. 4.5. Cxema npuemHuka LAs «OX0Tbl Ha ANC» Anana3oHa 80 m
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Puc. 4.6. Cxema nHankaropa neperpyskmn

MarHuTonposoae (IMoJIoBMHKa GPOHEBOr0 MarHMTOIPOBOAA Cb-9a
6e3 pe3nbbl). Karymka L2 umeer 12 + 28 BUTKOB, L3 — 5 BUTKOB;
Hayama oOMOTOK OTMeYeHBbl Ha PHMCYHKE TOYKaMHU. KawKa 14
HAMOTAHA Ha TOPOMIANBHOM MArHHTONPOBOAE (HAPYXHBIM IHa-
merp 10 MM, BHYTPEHHMI ¥ BBICOTA 7 MM) M3 JIEHTOYHOrO IepMail-
nost ¥ copepxut 900 BuTkos mposona [19B-2 nnamerpom 0,08 MM.

1 8

KaTyiika KOHTypa MarHUTHO# aHTeHHBI L3 mpenmcraBiseT coboii
BUTOK MOHTaXHOTO HpOBOJa ceyeHueM okoJo 0,5 MM, KaTylIKa CBA3U
[.6 — 2 sutka mexHoro mposoja auameTpoM 0,5 MM B MexaHMYecKu
MpoyHOil u3omsiuu. Ilpy yknanke oOMOTOK paMKM Hano MMETb B
BUIY, YTO MaKCUMYM KapIuoMIbl OyaeT HampaslieH B CTOPOHY 3a3eM-
NIEHHOTO BbIBOZA Karyiuku LS. Ilposonma, uaoyniye ot xarymku L6 x
sBbiBogaM 1 U 2 Mukpocxemsl DAI, Hano pacnonaraTe Kak MOXHO
omxe apyr K apyry. Tpancdopmatop T1 — commacyronuii oT mpueM-
HuKa «KBap1i-406». Perynarop ycunenns R6 — CI13-4 coBmertieH ¢
BBIKIIOYaTesleM muTaHust. TleneHraTop coxpaHsaeT paboTOCHOCOOHOCTE
IIpU YMeHBbLIEHUY HANPsKEHUS TIMTaHUA 10 3 B, ofHaKo, [pH HEKo-
TOPOM VYXYAIIEHUM KadyeCTBEHHBIX fokKaszarenei. IlogpobHoe omuca-
HHME MOHTaXa IpPUEeMHUKA pUBOAMTCI B [S1].

4.4. BcesonHoBbin KB npuemMHuk
«Paano-87BIM»

ITpennaraeMplit BHUMaHHUIO YuTaTeNei IPUEMHUK HAYHHAIOLIETO
KOPOTKOBOJIHOBHKA COOpaH MO cxeMe ¢ NMPSIMbIM NpeoOpa3soBaHUEM.
OH T103BOJIAET NMPHHUMATD B JTIOOOM U3 JMOOUTENIECKUX KOPOTKOBOII-
HOBBIX JUATa30HOB CUTHANBI paaUOCTAHIIMHA, paboTalouMX, KaK Te-
nerpadoM, TaK U OJHOMONIOCHOM Momynsinveid. Pabouuii nuanasoH
H3MEHSIOT CMEHOM IAaThl ¢ KOHTYpaMM, YTO IMO3BOJIMIIO CYIECTBEH-
HBIM 00pa3oM YIIPOCTUTL KOHCTPYKLMIO npueMHUKa. ITpH xemaHuu
KOPOTKOBOJIHOBHK MOXET JIETKO BBECTH B NPUEMHUK IOMOITHUTENL-
HBIN JUana3oH (Hanmpumep, JUid NpveMa CUTHanoB CTaHLuil Tocy-
JAPCTBEHHOM CIIYXObl BpeMeHM M 4acTOThi). JUISL 3TOro JOCTaTOYHO
M3TOTOBHUTL JIMUIL elle OQHY CMEHHYIO Iaty. BoT mouyemy mpuem-
HUK Y TIOyYMST Ha3BaHUE «BCEBOJIHOBBIM, IMPAMOro npeodpa3osa-
HUs» — «Pammo-87BITI».

OH paccyuTaH Ha TIOBTOPEHUE pPaAIUONMIOOUTENSAIMU, KOTOpHIE
yXe UMEIOT ONpeJeNIeHHBIA ONMBIT U3rOTOBICHUA YCTPOMCTB, pabo-
TAIONIYX B PaIyMOYacTOTHOM AUana3oHe, T.e. TEMH, KTO yXe cobu-
pan ¥ HanaxXuBal XOTd Obl MpocTeilllive MpUEeMHEIE YCTPOMCTBA.

TIpyHIMIHATIbHAS CXeMa OCHOBHOM IUIATHI ITPUEMHMKaA, HA KOTO-
PO HaXOIUTCS ITOAABNAIONICe OONBIIMHCTBO €ro AeTasel, MpyBeneHa
Ha puc. 4.7, CMEHHOM TUIaThl ¢ KOHTYpaMM (OHa yCTaHaBNMBaeTCAd Ha
OCHOBHYIO) MU CXeMBI BHEUIHUX COCAMHEHUM OCHOBHOW IUIATHI — Ha
puc. 4.8. IlevaTHble IUIATRI IpMEMHUKA TIpUBEIEHBI Ha puc. 4.9.

109



e . o CvrHan ¢ aHTeHHH yepe3 pasbeM XS2 («AHTEHHa») U mepe-
— T T MeHHbII pe3uctop R34 («YposeHs PU») moctynaer Ha BRIBOABI 4 U
: .

I'
| = ¥ 5 ocHoBHOM IMaThl. Palxno4yacTOTHBIA cCHTHan (PUIBTPYET BXOJHOM
. + - [ %) L=
I o SR KoHTyp L3, C32, C33, KOTOpBI MOAKIIOYEH K OCHOBHOM IUIaTe
- I~
| o8 &H? = yepe3 paspeM XS1 — XP1. C 3Toro KoHTypa CUTHaI Yyepe3 IMMT-
} & TepHBI MOBTOPUTENL Ha TpaH3auctope VT1 mopaercsa Ha OanaHc-
i T H§ 5 |8 HBIii CMECUTEITb, BBITIOJIHEHHBIH 110 CXeMe C BCTpeYHO-Tapaurelib-
-— - O 2
| g |25 & S HBIM BKJIIOYeHHeM auonos VDI..VD4. Takoe ux sxioyeHue
H 2 wn
| 02 +—H% 51 g MO3BOIAET, KaK M3BeCTHO, TOHU3UTE B JIBa pa3a YacCTOTY reTepoiu-
| o3 =" 5 Ha 1O OTHOLIEHUIO K 4acToTe cUrHaia. CMmecuTeau Ha BCTPEYHO-
. - " ,
| — x g MapaJlyieIbHBIX JUONAX JOBOAbHO KPUTUYHBI K YPOBHIO BBICOKOYA-
% © ¢ CTOTHOTO HampsDKeHHS TeTepoAuHa, MO3TOMY B JAHHOM Ciyyae
¥ <t o
| =8 _ g ObIJTO UCHOJB30BaHO aBToMatuyeckoe cmenieHue (R5, C4, C)5),
| o Py | bo 3 obecreYnBarolee ONTHMATBHBIA YTON OTCEYKH.
H o ™ x <
| = H E?o TeD % f_+<r S
i gHe 8 - G2 oga@ - = e e e
% "_016, o cjl-i’ low Q i_ >%xp1.1 X53<
[ r~ : . ’ " "
i - |: Eg +1 oX ]___Q_}T _____ __l g | R ,\/] P12 ¢ Tenedonb
H o @ -~ —— h
| s |8 | e | 51
H - o o | [ 1 H
! '5'5,-' o+ < L EH ":‘ | § E /ID\ ' L3 | “AHTeHHa" A .
88 Tapel s oLi o o1& oLt s W
[ e 0) =t <L : ——trm | —_—
== =788 378 § Esl T Ll | ; =
s g b~
O ¥ — N gg fgl g T 1 >}Xp1'3 10 She
| 285 | < r ¥ o m@—"—@—‘{ )g >| XP1.4 ”n
H - . [52] o I
l glr——H——| S 08., 8-§ § g S & § I % : ol CSZ \I XP1.5 "CW dunetp
l ?,‘ + =) —_ _{ —{ N —— '—-—| % | C34 - ___”_ /i 12‘-’
1 el "_“_' aloe g% Il §§ 3 | | = i | cas |
O SR 1 ¥ © | C36 ! /?*; L. DA1
| V4 = ! = XP1.6
| = 2 » 3 = o Q v = ] | |
| STe e g2 (] 87gx | 88 L8888~ ;& | Jess| 1?7 w7 12..240
i 3 tg cy @ g_ m\c‘g o_...__o o n‘:\- O | = : 1 | "HacTpoiika™
_ ——{\1—¢ " ~C —{ <1 —{~H . : L R33
| . L8, Z :na:, o3 '; ! + }_ >| XP1.7 | 47«
| ‘ i l - = &(]- Ed o . I ; "IpomkocTs”
| 5 o8 | ERE | e ———
: il o 4 ) 4
| 8]sg ™ x o o '_E_! | Puc. 4.8. Cxema BMana3oHHOA Niatbi N CXeMa BHeLHWX COEANHEHUA BCEBOIHOBOMO
etz N & N T KB npuemanka «Panno-878MM»
T8 g [88 8y | P :
. © < o | E
| NS o I ST 8l
-— [=F|
{ > “ £3 s TeTepomuH BbIMOTHEH Ha TpaH3uctopax VI3...VT6. CoGcrBeHHO
i ST I “ | ;g.' S E | TeHepaTop coOpaH Ha TpaH3ucTope VI3 mo cxeMe «eMKOCTHOM Tpex-
i I“oo’ _ é" S Teg ' : TOYKH». Ha pabouyio 4acToTy NMPUEMHMK HaCTPauBaIOT fIEpEMEHHBIM
i L= T o8 )Q—X-\ | KoHnpeHcatopom C39. IloaxmoyaroT ero K sbiBogaM 1 M 2 1iaThl
l,__l__.Q _________ I_.Q_.i__/_\_ ___________ L KOPOTKUM OTPE3KOM KOaKCHaNbHOTO Kabensa. Bapukan VDS obs3are-

®© JeH NG UL HOpMaJbHOH pabOTHI TPaHCHMBEPHOM NMPUCTAaBKHU U B
TIpMEMHHKE ero (M cooTBeTcTBYIomMe metand — R22, C38 u C28)
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Puc. 4.9.

MNeyatHsie nnater BcesonHoBoro KB npuemuunka «Panno-87Br1»

MOXHO, B MPUHIIMTIE, HE YCTaHaBJMBaTh. OXHAKO SMEKTPOHHAS «Pac-
CTPOMKa» He MOBPeIUT U B IIpUeMHUKE. OHa MO3BOJIUT, B YACTHOCTH,
OIIEPaTHUBHO KOHTPOJIIUPOBAThH OOCTAHOBKY Ha JBYX COCEIHMUX YaCTO-
Tax. Crabunn3vpoBaHHOe TTUTAHUE IS BapukKarma OepyT ¢ BbIBOAA 3
oCHOBHOM 1uIatel. Ha TtpaHsuctopax VT4...VT6 cobpaH 3MHTTepHLIA
HOBTOPUTEJTb, OBECTICUMBAIOIIMI XOPOLUYIO pasBA3Ky reHeparopa OT
HHU3KOOMHOI Harpy3ku. BeiBons! 16 u 17 OCHOBHOM IInarel fIpeqHas-
Ha4YeHBI JIIST TOAA4YU BBICOKOYACTOTHOTO HATPSDKEHUS reTepoavHa Ha
TPaHCUBEPHYIO TIPUCTaBKy. Pexum paboTBl MO TMOCTOSIHHOMY TOKY
TPaH3UCTOPOB reTeporHa 00eCTIeYBACTC aBTOMATHYECKM, TaK KakK
CBA3b MEXAY HUMH TaTbBaHHYeECKas.

CenekTUBHbBIE CBOICTBAa MPUEMHMKA OMpeelAeT, B EPBYIO Oye-
pens, ¢uabTp Huswmx vactor L1, C6, C7. Fro uacrora cpesa
npuMepHo 2,5 kI ITpegsapuTenbHbBIN YCUTUTEND TPaKTa 3BYKOBBIX
YacToT cOOpaH Ha TpaH3ucrope VT2 ¢ MaibiM KO3(DPUIMEHTOM
myMa. U1l JOCTVXKEHHST LIYMOBBIX XapaKTepUCTHK, OM3KUX K Ol-
TUMaIbHBIM, TOK KOJUIEKTOpa BbIOpaH HeGonbiuuM. OCHOBHOE YCH-
nenyre (okono 1000) Ha 3BYKOBBIX 4acTOTax obecrieyuBaeT offepaLy-
OHHBIA ycunurens DAL, Harpysky moaxioyaror X BeiBogaM 8 u 9
OCHOBHOM TUTaThl. B BRIXOMHOM KacKane mpenycMOTPEHO TOLKIIoYe-
HMe B 11enb OTpULIATENbHOK 00paTHO cBa3n OV msoiiHoro T-mocra
(R16...R18, C20...C22). IIpu 3TOM T0I0Ca TIPOITYCKAHUS TPUEMHH-
Ka cyxaerca mpuMepHo ao 200 I'u, oOmeruyast mpueM CUTHAIOB
TenerpaHbIX CTaHIMI B yciaoBUsax moMex. Bxinoyaror T-MOCT BBIK-
moyareneM SA2 («CW ¢unbtp»). YpoBeHb TPOMKOCTH CUTHAIOB B
TOJIOBHBIX TeehOHAX perylIupyloT HMepeMeHHBIM pe3uctopoM R33
(«'poMKOCTB»), KOTOPHI MOMKIIOYEH Mexay TPEXBapUTEIbHBIM U
BBIXOAHBIM yCWIHUTENEM K BBIBOJAM 13 ¥ 15 OoCHOBHOIA IIIaTHI.

Tpanaucrop KT3102A (VT1) 3aMeHsercs oGBIM COBPEMEHHBIM
BBICOKOYACTOTHBIM KPEMHHUEBBIM TPAH3UCTOPOM CTPYKTYPBI n-p-n
(u3 cepmit KT312, KT342, KT316, 1 T.1.) ¢ K03pPUIIMEHTOM cTaTH-
YeckoH mepenayd Toka He meHee 80. Ha TpaH3UCTOpBI STHX Xe
cepuit 3ameHuM M KT3102E (VT2), omHako mpu MCIONB30BaHUU
TPaH3UCTOPOB C HEHOPMUPOBAHHBIM KO3()PUIIMEHTOM lIymMa HeE
HCKITIOYEHO HEKOTOpOe YXYALICHUE YYBCTBUTENHHOCTH TIPUEMHMKA.
B rereponnne sMecto Tpansncropos KT312 moxHo siumouuts KT315,
KT3107 3amenum Ha KT361. Ho B reneparope (VI3) xenarensHo
ucnonn3oBath Bee-Taku He KT315, a KT342, KT316, KT3102 u um
nonobHele. Juonst cMecurtenst — 5i100ble COBpeMeHHBIE KpeMHHEBbIE
BbIcOKOYacTOTHHe. Karyiika L1 ¢uasTpa HU3LIMX YacTOT MHIYK-
TUBHOCTBIO 350 MI'H comepxut 430 sutkoB mposona [I19B nuamer-
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pom 0,12 MM, HaMOTaHHOTO Ha KoJblLieBOM (THHOpasMmep K20x10x5)
MAaTHHUTOIIpOBONEe M3 (peppHTa ¢ HaYadbHOM MAarHUTHOM ITPOHHIIAE-
Mocthio 3000. Ho 31ech, B IIpHHIMIIE, TTIOJONHOYT JI00BIe KOJbIEBLIC
MAarHUTONPOBONE! U3 (eppuTa ¢ TpoHUlaeMocTsio 1500...3000. He-
00XOIMMO JIMLIBL 00eCHeYUTh TpedyeMoe 3HaYeHHe WHIYKTUBHOCTH.
Hpoccenb L2 — KoppeKTUpYIOLIMiA, OT YHUMDHUIIUPOBAHHBIX JIAMITO-
BBIX TeJE€BH30pPOB. MOXHO HCIOAL30BaTh MIOOBIE ApoccelN HWHIYK-
THBHOCTBIO He MeHee 250 MkI'H 1 xenaTenpHO €3 MarHUTONPOBOIA.

Tpancpopmatop Tl HaMaTHBAIOT Ha KOJBLEBOM MarHUTOIPO-
Boge auamerpoM 7...10 MM u3 ¢eppura ¢ HayabHOX MarHUTHOM
npoHHIiaeMocThIo 400...1000 (HexpuTHyHO). HaMOTKy BemyT omHO-
BpeMeHHO Tpemsl mnposodamu (10...15 surkos, I[I9B mnameTpom
0,1 MMm). OgHa U3 OOMOTOK MpH ATOM OyneT NepBHYHAs, a ¥ IABYX
IPYTHUX COENMHSIOT BMECTe Hayallo M KOHel (JTOOHe), oOpa3sys
CPEIHIOK TOYKY BTOPUYHOI OOMOTKH.

Hommuaner koHgeHcaTopo C32...C37 1 HaMOTOYHBIE JaHHbIE Ka-
Tymek L3 u L4 (oHM upeHTHYHBI) mpuBeneHsl B Tad. 4.1. Hamorka

pAnoBas, BUTOK K BUTKY. 3HauyeHHe WHIYKTMBHOCTEH YKa3aHO WIg
KATYLIEK C SKPaHaMH TIPY CpeIHEM TOJIOXKEHUH TIOACTPOSUHUKOB.

MMapamerpbi n3GupaTensHbIX KOHTYPOB ripuemhimka «Panuno-87B11M» Ta6ma 4.1
Aunana- EMKocTb KOHREHCaTOpa, N Mupykruenoere | o | Auamerp
a0H, KaTYLLUKH, nporoAa,
Mra | €32 | €33 | c34 | ¢35 | c36 | €37 . BUTKOB MM
28 39 | 390 | 68 | 82 | — | 82 1,1 5 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 0,39
3,5 180 [ 1800 | 240 | 120 | 470 | 180 12 45 0,18
1,8 330 {3300 1200 | 150 { 810 { 220 23 80 0,18

CaMofeNbHBIA pa3beM UTS NOAKITIOYeHHUST CMEHHOM IfaThi M3-
TOTOBJIEH M3 IIThiped U THe3n pazbema I PIIMI1, Ho nmomoimyr
'TaKXXe WITHIPH H THE3Ja OT Pa3beéMOB MHOTHX JPYTMX THIIOB.

ITepeMeHHBIIT KOHOEHCATOp — OT pagHONpUeMHHKa <«AJIbITH-
HHUCT» (MCHOJIB3YeTCH TOJILKO OJHA CeKLHs). 31eCh MOXHO MpHMe-
HATh U apyrve KITE ¢ Bo3myliHBIM AM3IeKTPUKOM. Ecid Makcu-
MaJIbHast eMKOCTh npuMeHsieMoro KIIE 6yner 3aMeTHO OTIMYaThCH
oT 240 n®, 1o nmoTpebyeTca nogobpaTs KoHjpeHcatopsl C34...C36,
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YTOOBI MONYYUTH TpebyeMoe nepermne 10 4acToTe Ha KEDKI[OM
M3 JIOOUTENBCKUX TUATA30HOB.

ITepemennsiit pesucrop R34 — CI13-4, a R33 — CII3-46M (c
BbIKTIIOYaTeneM nuTaHus). ITomHoe onmMcanue nmpueMHuKa U MeTo-
AUKa ero HacCTPOMKM TIpHBOZATCA B [52].

4.5. NpuemMHnK
KOPOTKOBOJIHOBUKa-Habnwogatens

HecnoxHslit paguonpueMuuk (puc. 4.10) mpenHasHaued s
NpMEMa CUTHAIOB JIIOOUTENBLCKUX paIMOCTAHUMI, paboTaomx B
KB mmanasonax 10, 15, 20, 40 u 80 m. Co6paH OH MO cxeme
NPSIMOTO npeo6pa3013a}1m{ YaCTOTHl MU COCTOMT U3 HabOpa BXOIHBIX
TIOJIOCOBHIX (PUIBTPOB, HACTPOGHHBLIX Ha CPENHME YaCTOThI JIIOOU-
TEeJIbCKUX IUATa30HOB, LIMPOKOIIOIIOCHOTO YCUITUTENS paguoyacTo-
ol (PY) Ha TpaHsucrope VTI, muoanoro cmecurenst (VDI, VD?2),
rerepoiHa (VI2) wu oﬁnaﬂalomero OoiblIMM  K03pdULIMEHTOM
nepenayn TPEXKaCKagHOro YCUJIUTEN 3BYKOBOM yacToThl (3Y) Ha
TpaH3ucropax VT3...VT5, HarpyXeHHOTO TONOBHBIMM TeNleOHAMM
BF1. Hyxub1it nnanazoH. BsIOUpalot nepeximoyareneM SAl, momuco-
COVHAIOLNM K BXOny ycunuteast PY omuH U3 monocosbix GuiibT-
POB, a K CMECUTENI0 — COOTBETCTBYIOLUMIA KOHTYp T€TEpOIMHA.
[TocaemHuit mepecTpauBaeTca MO YacTOTE KOHJIEHCATOPOM TIepe-
MEHHOM eMKOCTH C27 ¥ reHepupyeT KoneGaHus, YaCTOTa KOTOPBIX
BIABOC HUXE YaCTOThl APMHUMaeMBIX cUrHanoB PY. i yMeHblue-
HHUSL 3aBUCHMOCTM YacTOTBI TE€TEPOOMHA OT HANpPDKEHUS TTUTAHMS
IIPUMEHEH TIPOCTEHIIMI crabunusarop Ha crabumutpoHe VD3.

YcuneHHblt TpaHaucTopoM VT1 CHrHan moGUTeabcKOM paguo-
CTaHIMM nocTymaeT Ha cmecurens (VD1, VD2) yepes wmupokono-
nocHbIR TpaHchopmarop PY T1. Bosnuxarouue B peayisrare TIpsi-
MOTo npeobpa3oBaHus KonebaHus 34 yepes PUALTD HUKHUX YACTOT
L16, C32 nomsomiaTcs K perynsaTopy IPOMKOCTH — flepeMeHHOMY
pe3ncTopy R7, a ¢ ero nsmxxa — K sxomy ycunurens 3Y.

Hns npenoTspauieHUss caMOBO3OYXKIEHUS NPUEMHUKA WM3-3a
NApasUTHBIX CBA3EH ero KacKaloB yepe3 OOLIMI UCTOYHUK THTa-
HU TpUMeHeHB! passsi3piBaole ¢unsTpel R6, C18; R9, C34;
R15, C35 u xoHpeHcarop C38. C 3Toli Xe [enbio IpOBOAa, UAY-
lHe K MONBUXHBIM KOHTaKTaM CeKIUi mepexiouarenst SAl, sk-
PaHMpOBaHbI. Bce KaTyliKM HaMOTaHBI Ha. MMOMUCTHPONLHBIX Kap-
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Puc. 4.11. fMeyatHasa nnara npuemHnka KOPOTKOBONHOBMKA -HaGmonarens

4.6. KoHBEpTEp KOPOTKOBONHOBUKA

Crietithb 3a paGoToM MOBUTENBCKUX PAIMOCTAHIIMI MOXHO M Ha
PalMOIIPUEMHUKE CO CPEJIHEBOIHOBBIM JIMAMTA30HOM, €CJIM IOHOJ-
HUTb ero KB kouseprepoM. [Ipeanaraembiit KOHBepTep (puc. 4.12)
BBIMOJTHEH Ha ONHOW MuKpocxeme cepun K217, Bxmouanomeil B
ceOsl YyeTepe TPaH3UCTOpA CTPYKTYPHI n-p-n. OH paccyuraH Ha
TpUeM B JIIOOUTENBCKMX MuarasoHax 10 M (28...29.7 MIn), 15 M
(21..21,45 MI1y), 20 m (14...14,35 M), 40 m (7...7,1 MI11), a taxke
PAIMOBEILATEIIBHBIX CTAHLMI B quamasoHax 25 M (11,7...11,97 M)
u 31 M (9,5..9,7 MI'). IIpuem senetcs Ha KOMHATHYIO MM Hapyx-
HYIO aHTEHHY. HacTpauBalorcsi Ha paTMOCTaHIIMK TIepeMEeHHBIM KOH-
JIEHCATOPOM pPaJHOIIpUEMHUKA.

PaceMoTpum paboty KoHBepTepa 1Mo ero NpUHLMINATBHON Cxe-
Me. B NMOKa3aHHOM HOJIOXEHUM KOHTAKTOB nepexiovatenss S1 aH-
TeHHa W1 mopmoyena K rHesny X1.2, COEIUHEHHOMY C aHTEHHBIM
BXOJIOM paavonpueMHHKa. [IuTaHMe Ha KOHBepTep He MOJaeTcs.

YUTOOBI BKIIIOYNTL KOHBEpTEP, HAXUMAIOT KHOIIKY fepexITIoYa-
Tenst S1. Ero rpynma xoutaxtos S1.1 momriouaer aHTEHHY yepe3
KoHaeHcatop Cl K KOHTAaKTHBIM IPyIITIaM TiepeKITioyaTe e S2..87,
KOMMYTHPYIOIUMM BXOIHBIE KOHTYPBI KOHBepTepa. OIHOBpeMEHHO
Tpyrma KOHTakTos S1.2 momaer Ha KoHBepTep NUTaHue, a Tpymmna
S1.3 Brmiovaet MHAMKAaTOp — cBeTOMMON V9.

IIpennonoxnM, BbIGpaH mMamaszoH 10 M M HaxaTa KHONKA
nepexmoyarenst S2. Torma K aHTeHHe OymeT MOAKIIOYEH KOHTYD
L1, CI35, curnan ¢ xotoporo mopaetcst yepes KoHneHcarop C4 Ha
Gasy TpaH3ucTOpa V4, paGoTAIOLEr0 CMECHTENEM. OnHOBpeMeHHO
K TpaH3ucTopaMm V35, V6 reteponuHa OymeT MoaKIIOYeH Yepes KOH-
meHcatop C8 xoHTyp L8; C21. BheicokowacToTHOe HarpspDKeHue
TETEPOIMHA Yepe3 KaTylKy cBs3u L7 n xonmgencarop C7 moctyma-
CT B SMUTTCPHYIO LieNb TPaH3uCTOpa cMecutens. CUTHa mpome-
XYTOYHOU 4acTOThl (OHa BbIGpaHa B JaHHOM ciyyae okono 1 M 11)
HOCTYTIAE€T Ha BXOJ PaJUOBELIaTeIBHOIO TMPUEMHUKA.

AHaNOTHYHO paboTaeT KOHBEPTEP M TPM HAXATUH KHOIOK
NEpeKIIoYaTesed APYTUX NUANA30HOB. YCTaHOBJIEHHBIE Ha BXOJE
KOHBepTepa AHOAN VI, V2 3amuinaoT ero v pamuoseniaTelbHbIH
HPUEMHHK OT BBIXOAA U3 CTPOS NPU MOMANaHUM C aHTeHHBI CUTHA-
JIOB OOJIBLION aMITTUTYIBI.

KoHBeprep nmuTaeTcs oT HCTOYHMKA TIOCTOSIHHOTO TOKA Harnpsi-
xeHueM 9...12 B. IlomaBaeMoe Ha CMeCUTENb U YCUIUTEND rpoMe-
KYTOYHOH YaCTOTHI HANpPsKeHHe CTaCUIN3UPYETCS TIapaMeTpUyec-
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Puc. 4.12. Cxema koHBepTepa KOpOTKOBOHOBUKE
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KMM CTabWIN3aTOpPOM, BBITOJHEHHbIM Ha crabumutpone V8. Ha-
TIPSKEHME Ha TeTepofHH TiojaeTcs ¢ Apyroro crabumusaropa, co-
OpaHHOrO Ha CTaOHIUTpPOHE V7.

Karyuki HaMOTaHbl Ha TOTOBBIE KapKachl HApYXHBIM JUaMeET-
poM 4 MM, BbICOTOM 10 MM,.C IIOACTPOCUYHHKOM M3 KapOOHHILHOTO
Xejesa oT OpoHeBbIX MarHuTonpoBoaoB Ch-12a. JIng kaTtyuiex BXxon-
HBIX KOHTYpPOB HUCIOnhL3yioT nposon [1DB-1 muamerpom 0,2 MM,
Kartyuika L1 cogepxut 11 BUTKOB C OTBOIOM OT 3-TO BHTKA, CYMTAA
OT HMXXHETO TI0 cxeMe BbiBoga, L2 — 12,5 BUTKA C OTBOIOM TOXE OT
3-ro Butka; L3 — 14,5 BuTtKa ¢ orBOIOM OT 4-10 BUTKA; 1.4 — 17,5
BHTKA C OTBOIOM OT 4-ro BUTKA; L5 u L6 — 110 21 BHUTKY C OTBOIOM
oT 6-ro BuTKa. Karyiiku rerepomyHa HaMaThIBAIOT IPOBOIOM
T[S0 guamerpom 0,15 MM, a kaTyuiku cBsisH — [19B-1 guamer-
pom 0,2 MM. Karymika L8 conmepxut 10,5 Burka, L10 — 12 BHTKOB,
[.12 — 14 Butkos, .14 — 17 Burkos, L16 u L18 — 1o 19 BUTKOB.
Bce KaTyuiku CBSi3H JOJDKHBI COAepXaTh IO 3 BHUTKA.

MuKpocxeMy AOIYCTMMO 3aMEHHMTh YETHIPbMS BBICOKOYACTOT-
HbIMH TpaHaucTopaMu KT312b uiau aHanorM4YHbIMMU.

HanaxuBaHne KOHBepTepa HAaYMHAIOT C IPOBEPKM YKa3aHHBIX Ha
CXEME DPEXMMOB pabOThl TpaH3UCTOpPOB. KHOIKM TepexsovaTenei
OUAIIa30HOB MOKa HE HaXXHUMAIOT. 3aTeM TIPOBEPSIOT paboTy TeTepoau-
Ha, TTONKNIOYMB (4epe3 KOHIAECHCATOp eMKOCThIO TIpuMepHo 1000 md)
K KOJUIEKTOpY TpaH3UCTOpa V6 oGO BHICOKOYACTOTHBINA OCLIMJLIOT-
pad. Ha skpane ocipuniorpada JODKHBI HAOMORATLCSH TIPSMOYTONTh-
Hble UMITyAbChl. [Ipy oTCyTCTBMM MX ciemyeT nomodbpath pe3ucTop
R8. Jlajee HaXMMarOT KHOIIKY JIIOOOIo IEpeKk/IouaTesis qHara3oHOB
— Ha 3KpaHe IOJDKHbI TTOSIBUTHCS BBICOKOYACTOTHBIE Kojlebanus cu-
HycougaibHol (opMel. Yacrora KomeOaHUi Oymer U3MEHSTHCS TIpU
BpallicHUM COOTBETCTBYIOLIECTO TIOICTPOSYHUKA KOHTYpa TETEpOAWHA.

Creayrolnui sT1al — YCTaHOBKA YaCTOThI reTepoIvHa U TTOICTPOIi-
Ka BXOAHBIX KOHTYPOB. Te€repb K KOHBEPTEPY MOAKIIOYAIOT BEIATEIh-
HBIA pATMONIPUEMHHUK, HACTPOEHHLIH Ha yacToTy 1 MI'1 (IjmMHa BOTHBI
300 M), a Ha Bxox, koHBepTepa (THe3o X1.1) momaoT MOAYIMPOBAHHLIM
curHai ot BY reHeparopa. Yactora CHrHana mo/pkHa COOTBETCTBOBATD
CpeIHEN yacToTe IIPOBEPSEMOro qUanaszoHa (K mpumepy, Ui I1araso-
Ha 10 M ycranasmuBaror yactoty 28,85 MI'n). Kpome Toro, kK BeIxomy
MIPUEMHMKA TTOAKIIOYAIOT BOILTMETP TIEpEMEHHOTO TOKA. Bpalliaa nog-
CTPOCYHHMK KaTyLIKH TeTepOfiHa, JOOMBAIOTCS HAMOOJbIIEH TPOMKOC-
T 3ByKa B PaIyOIIPUEMHMKE (BBIXOIMHON CHUTHAI TE€HEpaTopa I0 Mepe
VBEUUCHMST TPOMKOCTH 3ByKa YMEHBILIAIOT), a ITOACTPOEYHUKOM Ka-
TYIIKM BXOJHOTO KOHTypa YCTaHaBIMBAIOT HAMOOJBIIHE ITOKA3aHHUS

BOJIBTMETPA.
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o Tak mocTynaor Ha KaxaoM AHana3oHe, TIOCIE Yero TIOACTPOEY -
HUKH QUKCUPYIOT CIIEHMAIBHON CMa3Koil MU Kpackoi. IleyarHas
IUTIaTa KOHBeEpreépa IpuBeaeHa Ha puc. 4.13. [Tongoe omucanue
MOHTaXa M HaCTPOWKH KOHBEpTEpa MPUBOIMUTCA B [54].

4.7. Jllobutenbcknii NnpmemMHnK
npsmoro npeobpasoBaHusa

[Tpuemnux (puc. 4.14) npexHasHayeH TS IpHEMa CUTHAJIOB JIiO-
OUTENbCKMX CTaHIMIA, pabOTAOMMX B TIPENEax OZHOTO W3 ITHaTIa30-
HoB — 10, 20, 40, 80 wm 160 M. O BMTIONHEH Ha TMGPUIHON
MUKPOCXEME U TISITH KPEMHHUEBBIX TPaH3UCTOpAX, TIPUYEM IIBA U3 HUX
UCTIONIb3YIOTCA B CMECHUTENIC KaK AMO/IbI, 2 ONMH — B I€TEPOIMHE, B
KayecTBe BApPUKaNa. YKazaHHbIE HA CXeME HOMUHAIBI KOHIEHCaTOpOB
| Cl, C4..C7 u C9 cooTBercTBYyIOT nManasoHy 10 M. K raespy X1
r TIOAKITIOYAIOT AHTEHHY Yepe3 KOaKCUAIbHBLINM KaGenh ¢ BOHOBBIM
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o . ite : 00 __ conpoTusieHueM 50...75 Om. B puamasonax 40, 80 u 160 M anTenHoi
ST S S . | MOXET CITYXXUTb OTPE30K IPOBOIA ITMHON 40 1,5 M, TTONKIIOYaEMBbIii
°. T e o K THe3ny X2. IeTeponyH TpHeMHMKA BBITTONHEH Ha TpaH3ucTope V3
== 2 — TIO CXeME «eMKOCTHOH TPexTOUKu». CBsI3b KOJUTEKTOPHOM LIEMH TpaH-
NENCECE o 3UCTOpa C KoneGaTeIbHBIM KOHTYPOM — MHIYKTUBHas (yepes KaTyll-
o—3 KX1.4 - :
. ke o= 9 Ky L6). ITepectpoiika 4acTOThI TeTepoIMHA OCYILECTRISETCS KOHIEH-
¥ cn o o | catopoM C8, TOuYHas MMOACTPOKA — M3MEHEHUEM EMKOCTU
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I o0 o [j:‘:‘i% v;g:@g ° OS¢z | W, 410 TO X¢ camoe, K2YC371) umeer Majblii ypoBeHb LIYMOB:
10 10 50 s0k0 )
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ET L 955’ HA “aTh TOJNOBHBIE TENE(OHBI C COTIPOTURICHHEM He MeHee 50 OM,
1 E 0 o|g g i 'l ': L4 -
Spiento| ofeoTe oo s sl To o oo Hanpumep, TOH-2.
o] oto oto oto oo oio °': i 3 McTroyHuKkoM nHTaHMsS TIpUEeMHHMKA MOXET GBITh Garaped, co-
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m A | S 54]_55 ______ s |0 s7} Lg OO61uwmit NIPOBOJ (MUHYC TIUTAHUS) CIIEAyeT 3a3eMnTh. Kounenca-
ot | TOp HAcTporKH C8 — mobO0Ji TIONCTPOEUHBIA C BO3NYLIHBIM IH3-
@l o JIEKTPUKOM, OOECTIeYMBAIOIMI YKA3aHHBI MHATIA30H U3MEHEHHUS
O > 8 '

CMKOCTH, HampuMep, Tuna KIIB. B kpaifHeM ciyyae, MOXHO TIpu-
Puc. 4.13. MevaTHas nrara KoHBeprepa KOPOTKOBOHOBMKE (YMEHbLUIEHO} :
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meruth kKoHnencatop KIIK. Pesucrop R8 cayXuT mwis 1oaaBie-
Hus camoBo3Gyxaenus ycuaurens 3Y. OH MoOXeT -Boo6me HE
ITOHANOBUTLCS, TTO3TOMY TIpU MOHTaXe BMECTO HEro Ha H{I{?{Te
CIeNyeT MEPBOHAYAIBHO YCTRHOBHThH IIPOBONIOYHYIO nepeﬁf{l ! g_.
Tpausucropsl KT315 moryr ObITh C MIO0BIM OYKBEHHBIM nMH
com. Tpausycropst V1 u V2 ngnecoobpasHo 3aMEHHTb NHONA !
KI503A (ripu 3ToM paboTa TpueMHUKA HECKOIBKO ynqun"zrczzgl),

tpansucTop V4 — BapukaroM cepud J1901 nnu n1oaoM 1223.
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Puc. 4.14. Cxema nobUTENLCKOro NpUeMHnKa nNpsamorc npeobpa3osaHns

B Tabn. 4.3 yKazaHbl WHIYKTMBHOCTb KOHTypHOfI Karywiku L7
WIS KaXJIOTO IUAalla3oHa M COOTBETCTBYIOLIEE €M YHCIO BUTKOB. llﬂff
nuarnazonos 40, 80 u 160 M 3Ty KaTylIKy BHIMOMHAIOT Ha YHH(I)HHH-
POBAHHBIX YETBIPEXCEKUMOHHBIX KapKacax AWaMeTpoM S MM c dep
DUTOBLIMH TIOAICTPOEYHMKAMH C HATpeCCOBAHHOU pe3nbOBOi BTYII-
xoir. st nuarnasoHos 10 v 20 M MCITOIB3YIOT HeceKuHOHHpOBa}q{)Hﬁﬁ
kapkacbl ¢ monctpoeuHukamMu CIIP wim KapKachl KaTym7eK !
TeJICBU3HOHHBIX TIPUEMHUKOB. MIHAYKTHBHOCTB KaTyLiku L HsMepeo
Ha TIpU TTONHOCTHIO BBEACHHOM TOICTPOCYHHKE. KaTym;m BXOJHOT
KOHTYpa HaMaTbIBAaIOT Ha TaKMX e KapKacax, YTo M L7.

Uycna BUTKOB Karymrek Ll1..L3, LS m L6, a TakXe eMKOCTH
KOHIEHCATOPOB, obecreunBatoliue paboTy MpueMHHMKa B 3alaH
HOM JMana3oHe, OMpPEReISIoT 10 COOTHOWEHUAM, TIPUBEACHHDIM B

1abn. 4.3 u cnemylomwmmu: ng = 0,8'ng n; = 0,45n; n, = 2n,.
Karymky cBsisy L2 v LS 1omxHbl GbITh HAMOTaHBI TIOCICNHHU -
MM TIOBEPX COOTBETCTBYIOLIMX UM Karymek L1, L3 u L6, L7, TaK
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KaK YHUCIO0 UX BUTKOB IPUOETCH, BO3MOXHO, ITOII,6I/IpaTB IIPHU Haa-
XHUBAaHHUH.

Ponb 3KpaHOB KaTyurek MOTYT BBHIOMHATL CTAaKAHUMKH HEToI-
HbIX 9meMeHTOB 322. Karymky L4 HamareiBaloT Ha KONbIIE U3
depprura M2000HM1, Tumnopasmep K17,5x8x35; ona copepxur 280
BUTKOB. JlJI1 HEe MOXHO TaKXe HCIIONb30BATh KONbLA U3 depputa
C OTHOCHTEILHONH MarHUTHOM TIPOHHUITAEMOCTBLIO Gonee 600 u nua-
MeTpoM 16...23 MM, b0 6GpoHEBHIE CepheYHMKH. Dra Karylika

Tabnuua 4.3

Hamorounsie gaHHbIe Karywek U eMKocTed KOHAeHCaTopos

JHOBUTENBCKOTO NMPUEMHVKA NPIMOro npeobpa3osaHns

nason, | revepommna, | 0 | o | 7| m et | o5 | cs, | o7, | cs,
. MIy mMxlH n, n n® nod nd nd nd
10 14,0..14,85 3,2 | 23 |56 |65 | 10 100 1,2 47 39
20 70.7175 1’99 | 40 |62 [83 | 15 240 3,0 47 75
40 3,5...3,550 25 | 45 6,7 {97 | 20 680 8,2 82 | 150
80 1,75..1,825 | 60 | 73 [ 7,2 | 11 36 1800 22 330 100
160 0,92..0975 [130 [110 |76 | 12 | 68 | 5100 47 10000 | 100

AO/DKHA MMETh MHAYKTHBHOCTL 90...100 MI'H. JInst HaMOTKM Bcex
KatylleK UCTonb3yioT mposod [19B-1 auamerpom 0,15...0,3 mwm.

Hanaxusanue ycunurens 34 HauwHaoOT C YCTAHOBKM PpEXHMa
paborbl MukpocxeMsl Al. Hanpsokenue ua BhiBoze 9, paBHOe +9 B,
YCT2HABIIMBAIOT TI0A60POM pesrctopa R14*, Ha BhiBone 7 (+5,2 B) —
noabopoM pesucropa R10*. Ecnu yewmren BO30YXmaercd, To ToA-
Gupator pesucrop R8* Tak, uto6br COpBaTh BO3GYXIEHME. Cornpotus-
JICHUE 3TOr0 pPEe3UCTOpa JOJDKHO ObITh MUHHUMAJILHO HEOOXOMMMBIM
UISl YCTOHYMBOW pabOoOTLI YCWIUTES.

HyBCTBUTENLHOCTD IPUEMHMKA 3AMETHO 3aBUCHUT OT YMCHA BUT-
KoB KaTymiku L2. Ero cnenyer momo6path Takum, utobsl obecie-
YHTh Hawinyyllee (HallpuMep, Ha CIyX) OTHOLUEHHE II0JIE3HOTO
CUTHaTa K mymy. MICTOYHMKOM MOJNE3HOr0 CHTHala MOXET Ciy-
KUTb T€TCPOAMH KOHTPOJIBHOIO INpueMHHMKa. Kaxmblit pa3 mocie

M3MCHEHUST YMCMa BUTKOB KaTyWIKM L2 ToacTpauBarT BXOXHYIO
LeNb NMPpUEMHMKa Ha paboyyio 4acTory.

[lonHoe omucaHue HACTPOMKU ¥ MOHTaXa IIpUEMHUKA, a TaKXKe
opmysbl pacyera Karyliek M KOHTYpOB IIPUBOISATCH B [53].
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4.8. MpuemHuK npsmoro npeodpasoBaHus

Cxema TIpMEeMHMKA MPIMOro Tpeobpa3oBaHMsl, pa3paboTaHHas
IO. Menuunom (UB5UQ), mokaszana Ha puc. 4.15. [IpueMHHK uMmeeT
IOCTAaTOYHO BBICOKYIO YYBCTBUTEIBLHOCTb, OINPEHCAIEMYIO IMaBHBLIM
00pa3oM uyBCTBUTENBHOCTBIO Y3Y. IlpuHumaeMble CUTHANBI YCUIH-
Batorcsl YPY (tpansucrop VIl ‘mo cxeme ¢ Ob) M mopaiorcst Ha
KOJBLEBOU NUOmHBIA cmecutens (VD1..VD4), Kyna Takke nocrtyma-
I0T KOJIebaHUsI C reTepoIMHa, BHIITOJTHEHHOro Ha TpaH3ucTope VT6.
Ha Bhixoge cMmecutens BkmoueH @HY, KoTophlii ¢ y4eTOM 4acTOTHOM
xapakrepucTuky Y34 omnpenenster U30MpaTeIbHOCTh IPUEMHHUKA.

['eTeponUH reHepupyeT KOjJeOaHHUS ¢ 4aCTOTOM B 2 pasa HHUXe
YacTOThbl NPUHUMAEMOr0 CHUTHajla. DTO TIOBBIILAET CTAOMIBHOCTh
YACTOThI M YCTpaHsAeT «IIpOCAYMBAHME» CHUTHAja TETEpPOIUHA BO
BXOMHOM KOHTYp M aHTeHHY. Jnon VDS crabunusupyer aMIDIMTYRyY
Konebanui rerepomunHa po 0,5...0,6 B. IlpumeMHuUK HacTpauBaror,
M3MEHsIT eMKocTb guogoB VD6, VD7, nanpsokeHue Ha KOTOPBIX
u3MeHsieTcs rnmoreHuuomeTpoM R (22 kOwm).

HanpstxeHue HU3KOI 4acTOThI, MPENCTABIAIOIEee CO00i OueHUs
MEXIY BTOpPOM TAapMOHMKOW IeTepOIMHA M [IPAHUMAEMBIM CHTHa-
noM, rrogaetcs Ha Y3Y (tpanaucropsl VI2...VTS, VT7..VT9). Kax-
Ibid U3 KackagoB Y3Y obecreunBaer ycunenue mopsiika 100. B
TPEeTUM KacKaj ISl TIOBLILIEHUS SKOHOMMYHOCTH BBEICHA perynu-
pOBKa paboueii Touku 1o orubaroie# curdana. Paboraer oHa cneny-
oM obpasoMm. HayanbHoe cMmelieHHe Ha Gasze TpaHsucropa VI7
BLIOpAHO TaKWM, YTO peXUM TpaH3ucropa VI8 OMM30K K HACBILIE-
HUIO, M HaNpsKEHHE HA ero Koanekrope 6iau3ko X Hymo. [pu srom
TpaH3ucrop V19 zanepr. [Ipu mosieneHun curHana kougeHcarop C
3apsKaeTcst A0 TMKOBOTO 3HAuYeHMs, Onarojaps 4€éMy TOK 4epes
TpaH3ucTopbl VI7 u VI8 ymennmaercd, a yepe3 VI9 yBennyuBaer-
csi. B pesynbrare pabouasi Touka TpaH3ucropa VI9 «BBIXOAUT» Ha
JTMHEHHBIA YYacTOK XapaKTepPUCTHKU. B KauecTBe Harpy3Kd TIpHMe-
HEH CaMOJENbHBIA rPOMKOrOBOpHUTEL Ha 6ase kanciong JIDMIII-1A
C CONPOTUBNEHHEM TIOCTOSIHHOMY TOKY OKoyio 50 OwMm.

KEITYHIKH BBICOKOYAaCTOTHBIX KOHTYpPOB HaMOTaHbl Ha KOJBLE-

BhIX cepaeyHuKax M3 ¢eppura 30BY2 tunopasmepa K7x4x2. Ko-

audecTBO BUTKOB Katyurek L1, L2, L7 npusemeHo B Ta6n. 4.4.
Karymika L3 copepxur 15 Butkos, L4 — 2x4 Butka, LS5, L6 — 110
160 BuTkoB TipoBona [1DB-2 auamerpoMm 0,2 mM. IIpn Hamaxusa-
HUM COOpaHHOTO IIPUEMHUKA IIPOBEPSIIOT PEXKUMBI paboThl TPAaH3U-
- cTopoB. HampsikeHue Ha KoJmeKTopax TepBbIX ABYX KackanoB Y34
1...4 B, a nHa mmocnenneM Kackaze 0,3...1 B. IIpm 3aMbiKanum Ha
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obumii mpoBoxn 6a3sl TpaHsucTopa VI7 KOMIEKTOPHOE HAmpaxXe-
HUe TOJKHO IPUOIU3UTLCS K HAMPKCHUIO TTHUTAHUA. Hamnpsxe-
Hue Ha sMuTTepax TpausucropoB V11 u VT6 HOMXHO COCTaBIATh
[TOJIOBMHY KOJIIEKTOPHOTO M YMEHBLUATHCSA O HYJST MPU COETMHE-
Uy 6a3bl TpaH3McTOpa ¢ OBLMM TTPOBOIOM.

Ta6anya 4.4
HamoTouHble faHHbIe KaTyLeK MpueMHuKa npamoro npeobpai3osanHns
_ Konv4ecTBo BUTKOB KaTywku Ans AMana3oHa
Karyuaka
160 m 80 m 40 m 20 m 15m 10m 2m

L1 180 a0 48 24 20 12 3
L2 12 6 4 3 2 2

L7 180 90 48 24 18 12 3

Bo BpeMsi HaTaXWBAHUS TIPUEMHHMKA CIENYeT OCTEperaTbCsA KO-
POTKMX 3aMbIKAHMM, TIPU KOTOPBIX YEpe3 KaKyIo-JIM00 KaTylKy Mpo-
TekaeT Gonbloii TOK. IIpu 3ToM GeppyTOBbIM CEpOCYHUK HAMarHu-
ymBaeTct M MOOPOTHOCTh KOHTYpa pe3KO YMEHBIIACTCA. [TpenensHas
YYBCTBUTEJILHOCTh TPUEMHHUKA 1 MKB npH COOTHOLIEHMH CHTHAJ/
niym 3:1. TogpoGHoe onucaHue TMPUEMHMKR TIPUBOIMTCS B {56].

4.9. PereHepatueHbin KB npveMHUK

DTOT MPUEMHMK TIO3BONAET NPUHMMATh CHTHANDI AM, SSB u
CW pamguocTaHnuii B I0JIOCE Yacror OT 3,5 no 22 MIu. Oxa
pasjiesieHa Ha [LITh JUara30HOoB: 3,5..4,3;59..7,4;9,5..12; 13,2...16,4
u 17,5...22 MT@u. Takoii BbIGOp paboymMX y4acTKOB MO3BOMMIT OXBa-
TUTh GOJIBILIVIO YacThb PaIUOBEILATEIbHBIX H MOOUTENBLCKUX OHATIA-
30HOB, HE YXYALUAad IABHOCTh HACTPOHKH TIPMEMHHMKA. OH BbINOJ-
HEH Ha TPEX TIOJIEBbIX TPAH3UCTOPaX € p-N IIEPEXOIOM M Ha O HOM
mukpocxeme. Ha puc. 4.16 mpuBeicHa TPUHUMITHAILHAA cxeMa
YCHJIMTENS BHICOKOH YacTOThl M PEreéHECPAaTUBHOIO ACTCKTOPA.

Vicrionb30BaHue TIONEBLIX TPaH3UCTOPOB, MMEIOIUIMX BBICOKOC
BXOIHOE COTMPOTUBIEHME, TIO3BOIWIO HAWTW BeéChbMa ITPOCTOC UL
MHOTOIUANA30HHON KOHCTPYKLUM CXeMOTEXHHYECKOE PEHICHME STHX
kacKkanoB. Kax M3BeCTHO, TepeKIIouaTelb JUAra30HOoB MOpOXIacT
B MHOTOIMAIa30HHOM alllapare Maccy KOHCTPYKTHUBHBIX TIpoGIEM,
[TOBBIIIAET OMACHOCTh BOZHMKHOBCHUA TTapa3HTHBIX 0oOpaTHLIX CBS-
3eil M, CIeIOBAaTEILHO, CaMOBO3OYXICHNUA. B 3Toil cxeme U BBI-
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bopa paGoyero auamasofia ymanoch OBGOHTHCH IEpEKITIOYATENEM
TOJALKO HAa OIHO HAIpaBICHHE, YTO MOMHOCTHLIO CHSUIO BCE 3TU

MPOGIEMBI. YCUINTEb PaguoyacTOThl BHIOJIHEH Ha TPaH3UCTOpE
VT1 1o cxeMe ¢ obLIMM 3aTBOPOM.

Mexmur AHTCHHOM M LENBbI0 MCTOKA TPaH3UCTOpA BBEACH ITOM-
CTpO€YHBIN pe3ucrop R2, mosBonsouiuii momoGpars ONTUMATBLHYIO
CBA3b C AHTEHHON. DTOT DPE3UCTOP YCTAHOBIEH «ON ULIML» Ha
3aJHEeH TIaHEeNW IIPUEMHHKA, TaK KaK MOTPeOHOCTh B €0 PEryiMpoB-
K€ BO3HMKAET TOJBKO IIPU CMEHE aHTeHHbL. Bribop pabouero guarna-
30Ha OCYUIECTBIIAETCS TepeKioyareneM SAl, KOTOpBI KOMMYTHDY-
eT Katymikuy LI...L5 B e cToka tpansucropa VT1. KonebarembHbiii
KOHTYp, OOpa3oBaHHbBI 3THMH KATyUIKaMd M KOHIECHCATOpaMy

C2..C4, — onHoBpemeHHO BbIXOOHOW Uit YPY u BXomHO# s
PEreHEPATUBHOIO NETEKTOPA Ha Tpaus3ucropax VI2 u VT3. '
C10H +9B
1(1;!9 C13 0,1 mk
. Lo o s Sy e
. : ’ 33 |
i | e " T
L
L3 5..58 E:;zo
L2 SA1 |—4:)— C6 []R4
4T B s Pl
L e H |—-|CQ 100 K
75
+95;_ R2 RS
- 41 | anrenne fox 10k C8..Ci1 0,01 mx
10k J0,1mk

Puc. 4.16. Cxema pereHepatusHoro KB npuemHuka

Karyuika L1, uMmerom@ast BoICOKYIO 10OPOTHOCTD, [UTS CTabHIM3a-
IIMA paboThl paMOYaCTOTHOTO TPAKTa 3alllyHTMPOBAHA PE3UCTOPOM
R1. K0M6H51am/151 KacKalloB C OOLIMM CTOKOM (MMEHHO TaK BKIIIOYEH
IO BBICOKOM yacToTe TpaH3uctop VI3) u ¢ obmmM 3arBopom (VT2)

~obecrieurBaeT HeoOXOmUMbIE (ha30BBIE COOTHOLIEHMSI B JIETEKTOPE.

PerenepaTyBHBIA AETEKTOpP MOXHO OBUIO, KOHEYHO, cobpaTh M Ha
OHOM TPaH3HCTOPE, HO 3TO HEM3BEXHO IORNEKIO Obl K HEOOXOMM-
MOCTH IIOTIONHUTEABHO KOMMYTHPOBATh LEIIM OOpaTHO CBSI3U CO
BCEMM BBITEKAIOILIMMU M3 3TOTO ITOCAeacTBMaMH. Mcnonb3oBaHue
HOTIOTHUTEABHOIO TPAH3UCTOPA ITO3BOJIMIIO TTONHOCTLIO O0OHTH 3TU
pobieMbl. ONTUMAIBHBIA peXXuM paboThl (ITOpPOr pereHepaLyu) yc-
TAHABJIMBAIOT MMEPEMEHHBIM PE3UCTOPOM R, a IONCTpoeyYHBIM pe3uc-

5
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topom R10 BLIGKpaIOT IIPK HANIAKUBAHUHM NPUEMHHKA paboUuyIO 30HY
JETEKTOpa, OOeCTIeuMBAlOILYI0 IUTaBHBIA IOIXOA K 3TOMY IIOpOTY.
[IponeTeKTHpOBaHHBIN CUTHAT 3BYKOBOH YacTOThi CHMMAIOT C Harpy-
3o4yHOro pesucropa R9 B uenu croka tpaHsucropa VI3.

Yepes punbTp HUBLIHMX 4aCTOT C12', R11, Ci14 ou mopaercst Ha
YCUITUTE b 3BYKOBOW 4acTOThI. TpaH3uCTOPBI VT1...VT3 MOXHO 3aMe-
uuth ua KII303E. Karymixky HMHAYKTMBHOCTU WMEIOT CICAYIOLIME
sgauenus:: L1 — 10 mMxlH, L2 — 3,3 MxlH, L3 — 1 mxlH, [4 —
0,47 MxI'H. MHIYKTMBHOCTh KaTyliky LS B OIMCaHUM TIPUEMHMKA HE
~ ykasasa. Ona GeckapkacHas, UMeeT BOCeMb BUTKOB MPOBOIA AMaMET-
poM 0,7 MM. BHyTpeHuHil 1MaMeTp KaTymku — 12 mM. TlepeMenHbH
KOHIEHCATOp CHabXeH BEpHbEPOM ¢ 3amemieHHeM 1:6. PexoMmeHno-
BaHHasg aHTeHHa — MpoBox, MWIKHOM §8...10 M.

Monpo6HOe OMMCAHWE NIPUEMHHUKA TIPUBOIMTCS B [57].

4.10. OpHOoAMaNa30HHbIN
pereHeparuBHbii NPUEeMHUNK

OnHOIMama30HHbIH MPUEMHHK, CXeMa KOTOPOTro MpUBEACHA HA
puc. 4.17, He cOBCEM SBNACTCA PETEHEPATHBHBIM. Ctporo rosop,
B 9TOM TIPUEMHHUKE AETEKTOP-TO OOBIYHBIN (1py TprueMe AM craH-
nuit, a npu npueme CW u SSB on craHOBUTCSA CMECUTEIbHBIM).

PereHepaTHBHBIM SIBISIETCS. BXOIHOM KackKal Ha TPaH3HCTOPE VT,

_+“_c<9 R7 R8 _”_|

S c6 MR3 Liome| 100 | 200 |y
K AHTEHHEe 0,01mK 470k 0,01mx
IN34A - VT3 .
J_C‘ S - VT2
T3 VT4 VT1..VT3 2N2222
c2 L1 H - L(
10...250 E_l c7 ) , X
100 R6
ca [ 6 Tngd
1000 <X2 -
R4 |
Ca 100k Saf
O,OIIMK R5 /__;, +OB
1 cs t—  vD2Y 150 L. cs
fomx L VD3 L 33w

- vDaW  vD2.VD4 1N4148

Puc. 4.17. Cxema 0aHOAManasoHHOrO PEreHepaTUsHoOro npMeMHKa
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NPEACTaBAAOUMIA COO0 TONMYMSIPHBIN B WIECTUIECATBIE IOJbl «YM-
HOXUTENb JOOPOTHOCTHU.

Herekrop Bbimomien Ha muone VDI. BTOT auvox mOmKeH GbiTh
TCPMaHUCBbIM — 39TO TIPUHUMIIHAIILHOE OrpaHUYeHHe (HEOOXOMMMBI
MAJICHbKAA «CTYIICHbKA» B IIPSIMOM HAMpPaBIEHHU U OTHOCHUTEIBHO
HebombIoe obpatHoe cornpotusieHue). Hanpsokenne MUTaHust BbIco-
KOYaCTOTHOTO KacKajla CTaOWIM3UPOBAHO TPEMSI KPEMHHEBLIMH MO~
Jamu VD2..VD4, BKIIOYEHHBIMM B NIPSIMOM HalpaBleHUU. YCuiu-
TeTb 3BYKOBOM YacCTOThI — CaMblif OObIMHbIA (TpaH3ucropsl VT2 u
VT3). T'onoBHble TeneOHBI HODKHBI BBITH BbHICOKOOMHBIMMA. 3nech
MOXHO TIPMMEHHTD JTIOOblE BLICOKOYACTOTHBIE TPAH3UCTOPHI (VT u

‘Hu3KoyacTotHble (VI2 u VI3). Ing paGouero muamasona 5...15 M

Katyuika L1 nomxHa umets 12 BUTKOB TipoBoza nuamerpoM 0,8 MM Ha
Kapkace mmamerpoM 25 mM. OTBOm Halo cHenath OT YETBEPTOro
BUTKA, CUMTast OT HIKHEro I10 CXeme BhIBOJA KaTyiIKu. [TompoGHoe
OTIMCaHWe NpUEMHHMKa TpuBoauTca B [57].

4.11. lNpremHeit TpakT pagmocranumm Ha 144 Mfy

IpreMHHK MOGUTENECKON panMocTaHIMU (pHC. 4.18) cobpad 1o
OOBIYHOI CYIIEPreTepONMHHOIN CXeMe, Hecrangaprioe 3sHaueHue rpo-
MEXYTOUHOU yacToThl (2,3 MI'ty) BhIGpaHo M3 Takoro pacuera, YTo6bI
3aMETHO OCNIAOMTh 3epKabHbIN KaHa/l BXOAHBIMU KOHTYDaMHU H, B TO
KE BpEMs, HC CAULIKOM PpacUIMPUTHL TIONOCY TIPOIycKaHus mo 14
(KaK ‘M3BECTHO, TIDH TIOBBILIEHUM 3HaueHHs I1Y CeleKTHBHOCTE 1O
3CPKAILHOMY KaHAITy IOBBILIAETCS, HO PACIIMPSETCS 110J10Ca TIPOITyC-
KaHWsl U3-32 OrpaHMYeHHOH KOHCTPYKTHBHOM NOOPOTHOCTM KOHTY-
poB). CHrHan ¢ aHTEHHBI IIOCTYNAET HA BXOMHOI KoHTYyp L8, C32
YCWIUTENE palMOYacToThl, COOPAaHHOTO HAa HBYX3aTBOPHOM ITONEBOM
TpaHsucTope VTS, obecreynBaloninM BHICOKOE BXOTHOE COTIPOTURIIE-
HHME M CTabWIbHOE YCWIEHHe CUTHama. B cMecuTes e UCIIONBL30BAH
TpaH3ucTop VT6 Toro xe Tvma. YcumeHHBINH PY curnan ¢ koHrypa
L9, C36 momaercst Ha TepBhIii 3aTBOP, a HATPSHKEHUE reTeponvMHa —
Ha BTOpOM. I'eTepOnMH TPUEMHMKA BBITIONHEH IO CXEME MHAYKTUB-
HOU TPEXTOYKM Ha TOJIEBOM TpaHsucTope V7. ‘ '

JIst IepecTpoiiky MO YacToTe K OTBOXY KATYLIKM reTepoanHa
L10 moaxmoueH muox VD6. Karymiku npuembuka L8 u L9 —
GecKapkacHble, HAMOTaHBI Ha OMPABKE AMaMETPOM 4 MM TIpPOBOLOM
H9J1 gnamerpom 0,7...0,8 mm. Karymka L8 COIEPXKUT 5 BUTKOB
Np1 WIMHE HAaMOTKH 4 MM C OTBOAOM OT BPOPOro BuTKa, .9 — 4
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Puc. 4.18. Cxema nNpMeMHorc Tpakra pagvmoctandLy Ha 144 My

BHUTKA TIpH JutMHE HaMOTKH 7 MM. Karyuika retepoiaysa [L10 Hamo-
TaHa Ha KepaMHYeCcKOM Kapkace (Tpyoke) muamerpoMm 5 MMm. OHa
umeeT 5 ButkoB rposoma IIDJ1 gmamerpom 0,5 MM mnpu JiuHe
HaMoTku 10 MM. OTBOI caenaH oT Broporo BuMTKa. Kapkac momkeH
UMETh OTBEPCTUS WIS 3aKPEIUIEHUS BBLIBOHOB WM METANM3ALUIO
Juts uX mpunaiky. IIpoBog Ha Hero HaMaTLIBAOT C OOJBLIUM
HaTsDKeHUeM, 00ecIIeurBaloLMM MeXaHUYeCKyl CTabUIbHOCTh Ka-
TYuIKHd. B KpaliHeM ciyyae, MOXHO 3aKpenuTh MPOBOJ Ha KapKace
KakUM-T1bO0 KiieeM, BBICBIXAIOWMM 10 TBEPAOTO COCTOSIHMSL.

Katyumiky koHTypoB 1Y BLITIOIHEHDb! ST TTOBBILICHUS MX T00-
POTHOCTH B OpoHeBbIXx MarHuromnpopomax Cb-12a nurue”HapaTom
JIBIO 21x0,07. Crocod HaMOTKM 3HAYEHHUST HE UMEET, JNMUIIL OFI
ymecTunuch Bce BUTKM. Katymiku L11 n L12 umeroT mo 44 Butka,
14 — 26. Karymka cBsa3u L13 uamoraHa moBepX KOHTYPHOMH
Karyiiku L12 (B TOM X¢ MarHuUTOIIPOBONE) U CONEPXKUT 5 BUTKOB
nposona I1JJIIHO guamerpom 0,15...0,25 mm. Karymiku LIl u
L12, 113 pacniomoxeHbi omHa Haj Ipyroli B oOuieM 3KpaHe U
pasneneHbl U3ONMPYIOLIEN TIpoKIagkoi TonmnHor 4 MM. Karymika
[.14 yacToTHOTO ZETEKTOpa MOMEILUEHA B OTACHbHBIM 3KpaH. YI00-
HO WCITONL30BaTh IPAMOYTOJIbHBIE 3KPaHbl OT KOHTYpOB [1Y Tene-
BU30pa (YKOPOTUB IO BhicoTe). IlomodayT M Kpyriele 3KpaHbl OT
namrioBbix maHenei ITJIK-4. [TonHoe onvcaHue paauocTaHUUM, €€
HACTPOMKM M MOHTaXxa IIpUBOAZUTCA B [38].
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NMpneMHukKu
avanasoHa 27...29 My

5.1. MlpuemMHNK ans papuoynpasnsieMon
MOAenu pakeTbl

Korga MoAens pakeThl JOCTUTaeT TpeNenbHON ISt HEE BRICOTHI,
pacKpbIBAeTCA TApallioT M pakeTa HAYMHACT IUIABHO CHMXAThCA.
YTo6bl BETEpP HE CHEC €e JaJEKO B CTOPOHY OT ITOCANOYHOH ITNO-
LIAIKW, HYXHO BOBpeMsT OCBOOOIMTE 1-2 CTpOIIB! TapainloTa, MHa-
ye rosops, o6opsaTh MX. I 3TOr0 Ha MOJENb YCTaHABIMBAIOT
MUHHUATIOPHBI PaguONIPUEMHUK, HA BBIXOIE KOTOPOro BKIIOYCHO
anekTpoMarHutHoe pene. Ilpu Tionaye orneparopoM CurHama ¢ Ie-
pelaTuMKa pene cpabarbiBaeT M TIOJAeT HAaNpSAXKEHWE HA HarpeBa-
Tenb, Mepexuramoummii crponsl. IlperaraeMbld pagHOTIPUCMHUK
(puc. 5.1) cobpaH Ha ceMM TPaH3MCTOPAaX M pPaCCUUTaH Ha paboty
B guamaszoHe 28...28,2 MI'u. OH obnagaeT YyBCTBUTEILHOCTLIO HE
xyxe 10 MKB, paboTaeT OT MCTOYHMKA HANPKEHUCM 3,75 B (tpu
akkymynaropa [-0,1, coemMHEHHBIC TIOCJIEA0BATEILHO), Macca TIpH-
eMHMKa 0€3 MCTOYHMKA MUTaHUST M pene cocrapniser 13 r. [ng
yIpasjieHus] IPUEMHUKOM MOXHO MCIIOib30BaTh CaMOIEJIbHbIA WU
MIPOMBILIJIEHHbI TTEPEIATYMK MOUIHOCTBIO HE MEHEe 200 MBT,
paboTatolMii B TOM Xe€ JuUana3oHe H UMEKOUUHN YacTOTY MOIYIsI-
uuu xonebanuit BY B npenenax 2500...3500 [

Ha tpansuctope V1 Bomonxen ycumurens BY. Ero ko3 du-
LIMEHT ycuieHus cocrasiset Beero 1,5...2. OcHoBHOE €ro Ha3Haue-
HUe — TIPENSTCTBOBATh M3TYYEHHMIO B aHTEHHY Konebauwii, KOTO-
pbie CO3JJaET CBEPXpEreHepaTMBHbIM IETEKTOP, COOpaHHBIA Ha
tpansucrope V2. IIpuMeHeHHe TaKOTO NETEKTOPa MO3BOMMIO TTOTTY-
YUThH CPABHUTEIBHO BBICOKYIO UYBCTBUTCIBHOCTH NMPUEMHHUKA ITPU
HeBGOJBLIIOM KOMMYecTBE TpaH3ucTopoB. Pabouas uacrtora IpUEM-
HUKA 3aBMCHT OT MapaMeTpoB KojebarenbHoro koHrypa Ll, Cé6..
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IIponerekrupoBanHblii curHan npoxomut uepes LC (L2, C5) u
RC (R7, C9) dunbTpsl ¥ MOCTYTIAET HA YCHITHTEND 34, cobpauHblit
Ha TpaH3ucTope V3. Yceunennoiit HY curnan momaercs Ha 3next-
POHHOE pene, BBIIONHEHHOE Ha TpaH3ucropax V3, V7. dononuu-
TenbHO curHat HY ycunuBaercsi 1mepBbIM TpaH3UCTOPOM 3JIEKT-
POHHOTO pene U BhIIengercs Ha KoHtype L3, C15, pesonancHas
4acToTa KOTOPOro HONXHA ObITh paBHA 4acTOTE€ MOLYNHPYIOLIETO
CHrHaja nepenarynka. Yepes xonpercarop Cl6 curHan nocrymaer
Ha NETEKTOP, BBIUTONHEHHBIA IO CXEME YABOCHWS HAaIPSXCHUS.
Anst Buimpsimiienus curdana HY ucnonb3yiorcs MUWHHATIOPHEIE
TpPaH3UCTOPHl V4, V6, KoTOpble BKAIOUEHBbI KaK nvombl. KoHeuHo,
MOXHO OBIIO 6bI TIPUMEHUTh BMECTO HUX M OGBIYHbBIE AUOHbI, HO
TOTZa BO3pOC/iM Obl rabapuThl U Macca NMPUEMHMKA. BbIMpsMIieH-
HBIH CUTHAT OTKpLIBAET TpaH3uctop V5. [Ipu 3ToM yBemuumBsaercs
TIAJCHUE HATIPKEHHUS Ha pesucrope R14, 4To MpUBOAUT K OTKPHI-
BaHHUIO TpaH3ucTopa V7. CpabatbiBaer pene K1, u ero HopMaibHo
Pa3OMKHYTBIC KOHTAKTHI NMONAIOT MUTAaHWE HA HarpeBartelb, repe-
KHTAIOIUI CTPOIBI TIApallioTa. |

Tpaunsucropsl V1...V3 gomxusl umeth xoadduimeHT nepenavyy
ToKa 50...100. ¥V tpansucropa V1 u V2 obpatublii ToxK KOJIIeKTOpa
HE JOJDKEH TIpeBbILIATL 3 MKA, a y TpaH3ucropa V3 — | MKA. [pu
nonbope TpaH3uCTOpoB V4, V6 HYXHO H3MEpUTD COIIPOTUBIIEHUE X
TIEPEXONIOB KOJUIEKTOP-0a3a; B MPSIMOM HATIPABIIEHUHM OHO IOJDKHO
6brTh He Gonee 10 Om, B 06patHOoM — He menee 500 kOm. TpaH3u-
ctopbl V3 u V7 mopbupaiotcs ¢ KO3hDOUIMEHTOM Tepenayn ToKa
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Puc. 5.1. Cxema npuemnmka Ans paguoynpasnsaeMon Mogenm paKeTbi
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80...100. Karywky L1 HamaroiBaloT Ha Kapkace auaMmeTpoM 4,2 u
mmaHoi 10,5 MM, BeiToueHHOM M3 (¢roporriacta. BHyTpu Kapkaca
Hape3aHa pe3nba, MO KOTOpOH IEpeMELIAeTCs IMOACTPOCYHHK M3
KapboHMnbHOTO Xene3da. Karyuika comepXuT 15 BUTKOB IIpOBOIA
[M3J1 auamerpom 0,3 MM ¢ OTBOHOM OT IIATOrO BHUTKA, CHMTAsA OT
BEPXHETOo MO cXeMe BhiBona. MHAYKTUBHOCTh KaTyLUKU TIPH CPEIHEM
MONOXEHUM TIONCTPOEYHMKA NomKHa coctaButh 1,16 Mk[H. Jlpoc-
cenb L2 HamoTaH Ha Kojbue THropasmepa K3x2,2x] us deppura
mapk 1000HH u conepxur 45 ButkoB nposona [19]1 nuamerpom
0,1 mm. UnoyktusHOCTh apoccens 30...40 mx['n. Katyuika L3 Hamo-
TaHa Ha YETBIPEX CIOXEHHBIX BMECTE KOibLaX TUIopasMepa K7x4x2
u3 deppura mapku 1000HH u comepxur 470 Butkos nposona 19]]
mnamerpom 0,1 mm. MugyktusHocts Karymiku 0,2 TH.

IMono6paTh rOTOBOE penie ¢ HU3KUM HaIpskKeHUeM cpabarbiBa-
Hus tpyaHo. [losromy HyxHO B3ath pene POCIS (macmopt
PC4.591.002) 1 HeMHOrO nopaboTaTh €ro; OCTOPOXHO Cpe3aTh CKallb-
NejseM 4acTh 3aJIMBKY Ha OCHOBAHHMH, CHATH 3AallUTHBIA SKPpaH U B
HECKONbKO TIPUEMOB OCIHA0UTDh TIPYXMHY SKOPST HACTOIBKO, 4TOOBI
pesie HameXHO cpabaThiBaji0 TpM HampskeHUM He Gomee 3 B.
[MeyarHble TUIAThI IPUEMHMKA TIPUBOAATCS Ha puc. 5.2, a mogpob-
HOE OITUCAHHE TEXHOJIOTMM H3TOTOBJIEHMUS M HACTpOWKH B [59].

@20 @20

+3 758 KKi  -3,75B

Puc. 5.2. MeyatHbie nnaTel NPUEMHUKE AN PaANOYynpas/ifaeMoi Moaent pakeTbl
(macwtatb M2:1}
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5.2. PagnonpmemMHuk ans CUCTEeMbI
PapuoynpasneHus ¢ (PUKCUPOBAHHON HACTPOIKOMA

OnmcriBaeMblid TIpUEMHUK (PHC. 5.3) MMEET TIPOCTOE CXEMHOE
penienue, paboraer B guamasoHe 27 MI'u ¢ aMInTynHO Momys-
uel. Dta cxema paspabaThiBasach B COCTaBE aNMaparypbl PagdoOYII-
PaBJieHUs, U MMEET (QUKCHPOBAHHYIO HACTPOIKY, HO MOXET OBITh
HCIIONB30BAHA U UL IPYTUX Hesier. YacTota HACTpOMKY TIpueMHUKa
OIPERENACTCA IPUMCHEHHBIM KBapLeBbIM pe3cHaTopoM (26,675 M)
IIPM 3TOM 4YacToTa IIEpeNaTuMKa, COOTBETCTBEHHO, IOJXKHA ObITh
paBua 27,14 MI'u. YyBCTBUTENLHOCTL TIPHEMHMKA OKOJIO 4 MKB/M.
CeJIeKTUBHOCTD 110 COCenHeMY KaHany — 26 ib.

- cs8
0,01 mx 10 mx

. .
VT1..vT4 KT315

Puc. 5.3. Cxema panuonpuemnnka [na CUCTeMb! PaaNOYRPaBIAEHHNs C
ukcuposaHHOW HaCTDONKOM

[IpunaTeiit curuan Bbimenserca Koutypom. L1, C2 u ycunmsa-
erca YBY Ha tpan3ucrope VT1. Ha tpansucrope VT2 BbimonHen
Ipeobpa3oBaTetb YaCTOThl C COBMELIEHHBIM TETEPOIMHOM U KBap-
LeBOM cTabMIM3amMen 9acToThl retepogvHa KeapueM ZQl. Yeu-
JCHHBIM CUTHan ¢ Komnekropa VT1 cMElIMBaeTcs € CUTHAIOM
rereponvHa. B pesynbTate Ha KoJiekTope Tpansuctopa VT2 ¢op-
mupyercst curHan [1Y, koropsiii, npoias uepes dunvtp ZQ2,
ycunuBaerca nByxkackagHeiM YIIY Ha tpaHsucropax VT3, VT4.

C perektopa Ha auomax VDI, VD2 cursan mocrynaer Ha
cucreMy APY, cocrosumyio u3 snementoB RS, C8, RI0, u ua
peryaarop rpoMkoctd R13, ¢ Koroporo 3atem mopaercsa Ha Y3U.
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Jdwonst VDI, VD2 tuma I'/1507, A18. IInesodunbrp ZQ2 —
moboit, ¢ yacroToit 465 kI'n. HApoccenn L2 u L3 comepxar no 100
BUTKOB mpoBoja [18B nuamerpom 0,1 MM, HAMOTAaHHOIO Ha pe3H-
cropax MJIT-0,25 conporusnenueM e MeHee 100 kOm. Karyuika
L1 umeer 13 ButkoB rnposona [19B guamerpom 0,23 MM ¢ OTBOIZOM
OT 3 BUTKA, BBITIONHEHA HA MONMCTHPOJILHOM KapKace C IONCTpo-
euHbiM cepaeuHukoM 100HH mnmunoi 14 MM u nuamerpom 2,8 MM.
Hactpoilika 3akiouaercs B YyCTaHOBKE TOKOB KOJUIEKTOpa TPaH3HC-
topoB VT1...VT4, pasusimu 0,6; 1; 0,5 1 0,05 MA, COOTBETCTBEHHO.
OmucaHue MpUeMHHUKA TIpuBeneHo B [60].

5.3. BbICOKOYYBCTBUTESIbHbIA NPUEMHUK
anst aAvanasoHa 27...29 My

JlaHHOe pamuorpreMHoe (puc. 3.4) yCTpOHCTBO TI03BONSIET TIPHUHHU-
MaTh AMIUIMTYIHO-MOJIYJIHPOBAHHBIE CHUTHAJLI B JHAMA30HE
27...29 MTI'u. Ono obnamaer BRICOKONH YYBCTBUTENLHOCTBIO — HE XYK€

0,5 MxB/M 1ipu cootHomtenun curnani/mym 10 ob. M36upatensHOCTD
M0 COCeAHEMY KaHalmy mipy paccrpoiike Ha 9 kI’ — nHe xyxe 30 nb.
Tok norpebnenust npu cpegHeld TPOMKOCTH — OKoyo 30 MA.

L1

c2
.30
VT1..VT3  KT368 R18
VTS, VT7, VTS..VT13 KT315, KT3102 W
VT4, VTG, VT8 VT14 KT361 R2o +] C22 00
vD1..VD3 KAOS522A 18x IIODMK
c1i C24  vyT13
68 ‘:TMK 7VD4
VDS C— #+9B
R& R21 Z c23

270k VT12 0,1mx
B1 270k R19
r'l AGx

Puc. 5.4. Cxema BbICOKOYYBCTBUTENbHOTO npueMHuKa ans awanasona 27...29 My
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C aHTEHHBI CHUTHaN IIOCTYNaeT Ha BXOMIHOM KoHtyp L1, C2,
Bm){enmomnﬁ ITOJIOCY YAcCTOT TIPUHUMAEMOro CUTHaIA. BuineeH-
HBIM BBICOKOYACTOTHBIA CUTHAI C OTBOIA Katywiku L1 moctymaer
Ha 6asy TpaHsucropa VT2, BXOINALIETO B COCTAB KACKOIHOIO CMe-
curena. Ha smurrep sroro xe TpaHsucTopa ¢ oTBona Katymku L3
MOCTYITaeT CHTHAI TETEPOAMHA, KOTOPHI COOpaH Ha TpaH3ucTope
VT4. Yacrora curHana rerepojrHa 3alaetcs TTapaMeTpaMH 4acTo-
Tosamaromero KoHtypa L3, C9. Ilepecrpoiika rereponuua ocyuie-
CTBAAETCH KOHACHCATOPOM NepemMeHHON emKoctd C9. Yacrora re-

- TCpOIMHA JOJXKHA OTJIMYATLCS OT YaCTOThI TIPUHUMACMOI'0 CUTHa1a

Ha BEIHYMHY ITPOMEXYTOUHON YaCTOTHI, B NAHHOM CIIyyae Ha

465 kl'u. Cmecurens, cobpaHubiil Ha TpaH3uctopax VTL u VT2,

BBIMIOJIHEH M0 KacKonHoi cxeme OD-0Ob. bnaromapa atomy cMecu-
TEIb MMEET GONbLIOE BHIXOHHOE COMPOTUBICHUE, YTO IO3BOJISET
BKJTIOYHTb KOHTYpP L2, C6, HACTPOEHHBIN Ha TIPOMEXYTOYHYIO Yac-
TOTY, B KOJIJIEKTOPHYIO Li€Ib Tpau3ucropa VTI. :

PexuMbl paboThl TPaH3MCTOPOB CMECUTENS II0 TIOCTOSTHHOMY
TOKY OIPEnensroTCss CONPOTUBIEHHEM pe3uctopoB Rl u R2. C
BbIXOIA CMECUTENSI CUTHAJT TIPOMEXYTOUHOI YacTOTHI TOCTYNaeT Ha
BXOJl 3MUTTEPHOT'O MIOBTOPUTENA, cOOpaHHOro Ha TpaHauctope VT3,
OH cornacyer BBICOKOE BBIXOIHOE COTIPOTHBICHUE CMECHUTENS C
HHU3KUM BXOAHBIM COINPOTHBJIEHHEM IbE30KEPAMUYECKOTO (HIbLTPa
ZQ1. ®unerp ZQI onpenenser ceneKTUBHOCTD 110 COCEeIHEeMY Ka-
Haty. OH HArpyxeH Ha COMIACOBAHHYIO HATPY3KY, BYHKIIMIO KOTO-
poil BbIonHAeT pesucrop R7. C stoit Harpysku HATIpSKEHUE
IIpoMeXyTO4YHO# yactothl (ITY) mocrymaer ua Bxonm mepBoro yCH-
JUTENIBHOTO KacKajga Ha 1Byx TpaH3ucropax VTS, VT6, BxioueH-
HbIX IO cxeme OK-OB, a 3atem Broporo takoro xe ycwnutens [14,
BBITIOJTHEHHOr0 Ha TpaH3uctopax VI7, VTS.

PexuM paGoTbl TPaH3HCTOPOB OIMPENETSIETCS COMPOTUBICHUEM
pesucropoB R8, R9 u R11, R12 Jlerexrop npueMHHKa BBITIOMHEH
Ha nuone VDI, Kotopulii HarpyxeH Ha BLICOKOE BXOLHOE COIMPO-
TUBJICHAE 3SMHUTTEPHOTO NOBTOpHUTENS Ha TpaH3ucrope VT11. [o-
CTOAHHAs COCTaBNSIIOMAs 6a30BOro HAIPSHKEHHS 3TOrO TPaH3UCTO-
pa cmeraet pabouyio Touky auoma VDI B IIpsIMOM HaIIpaBIeHHH M
ITIONACPXKUBAET €€ B Hauyajle KPUBOJMHEHHOTO Y4yacTKa BOJIbT-aM-
TIEPHOM XapaKTEePHCTHKH, 4TO OBECTIeYnBAET JTyyllee TeTEKTUPOBa-
HUe cnabbIX CUMTHAIOB, a CHENOBATENbHO, U Oojlee BBICOKYIO YYB-
CTBUTENBLHOCTD, YeM OOBIYHBIA geTekTop. C HArPY3KH 3MUTTEPHOTO
noproputenss VI11 npopeTeKTHpOBaHHLII HU3KOYACTOTHLIN CHUT-
Hal TIOCTYIIACT Ha PEryisATOp ITPOMKOCTH, BBITTOTHEHHBIN Ha pe3u-
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ctope R19, ¥ Kajiee Ha YCWIUTeNb 3BYKOBOH 4acTOThHL. [IpueMHMK
umeeT 3 PeXTUBHYIO CUCTEMY aBTOMATUYECKOH PETYTUPOBKMU YCU-
nenus (APY). Jlns paboTsl cucteMbl APY HCTionb3yeTcsl Hampske-
nue [14, cHuMaeMoe ¢ KosutekTopa TpaHsucropa VT7. Ilomoxu-
TeJbHbIe BOJIHBI 3TOTO HATPSXEHMSI TIOCTYITAIOT B LENb Oasbl
tpansuctopa VT10, KOTOpPBIA IMpU TMOBBIICHUM YPOBHSA BXORHOTO
CUTHaMA, a CiedoBaTenbHO, W curHaga ITY, oTKpeIBaeTcd. 9TO
TIPUBOIMT K 3aKpbITUIO TpaH3ucTopa VI9, B pe3ysibraTe Yero yMeHb-
HIaeTCH HAMpPSKCHUE Ha SMUTTepe 3TOr0 TPaH3UCTOpA, OTHOBpPE-
MEHHO CHMXKAETCSI ¥ HalpSKeHUe TIMTaHUs CMECUTENS U TIEpBOTO
kackama YIIY, uyTto nipMBOOUT K YMEHDBLUEHHIO YCUJIIEHMA ISTHX
kackanoB. Llernp, coctositast u3 R17 u VD3, cnyXuT 1is Co3aaHust
Ha atone VD2 MOMOXUTEIbHOIO HAMIPSDKeHUST, CMELIAIoNIEero pabo-
yyio Touxky TpaHsuctopa VT10 B cropoHy Haubosnbllieil YyBCTBHU-
TeJIbHOCTY, TEM CaMbIM KOMIIEHCUpPYS 3aTyXaHue, BHOCHMOe pe3u-
ctopoM RI15.

YcunuTesb 3BYKOBOH 4acTOThI MIPUEMHUKA BBITIOIHEH 0 TUIIO-
Boit cxeMe Ha TpaHsuctopax VT12..VTl4 u ocobenHocTedt He
uMeeT. Harpy3koil ycuanTens CIyXuT MajoraGapurHBIH rpOMKOTO-
BopuTeib Bl C COMpOTMBIEHHEM KarylIKU He MeHee 8§ O wiH
TOJIOBHbBIE TeJIEGOHBI.

Konnencarop C9 cienyeT UCTONb30BaTh C BO3AYIIHBIM IH3-
nekTpuxkoM, mhesoduastp ZQ1 mpumeHed tuma ®IT1TT-061-08

win PII11T1-026 ¢ vactoroil nactpoitku 465 kI'u. Tpansucrtopsl |

VT1..VT3 tuna KT368, VT5, VI7, VI9..VT13 — tuma KT315,
KT3102, VT4, VT6, VT8, VT14 — tuna KT361. Juons VDI1...VD3
tuna KA522A. Jng HaMOTKM KaTrylleK HCIIONb30BaHbl TIOUCTU-
POJibHblE KapKachl ¢ MOACTPOe4HbIMY cepaeyHuKamu 100HH mmu-
Ho#t 14 MM u auamerpom 2,8 mM. Karymxu L1 v L3 nmeror o 20
BUTKOB Tipopoga [19B mmamerpom 0,18 mm. OtBOX y KaTylIKH
cieaH OT 7 BUTKA, CUMTAS OT 3a3¢MJIEHHOTO BBIBONA. Y KarYIUKU
L3 otBon cmenan ot 1 BuTka. Karymka xourtypa ITH L2 HamarsiBa-
eTCs Ha CTAHIAPTHOM YeThIPEXCEKLIMOHHOM Kapkace W MoMellaeT-
cd B TpyOuaThiil ¢eppUTOBbII MarHUTOIIPOBOA U3 ¢eppuTa Mapku
400HH, cepoeyHUK — U3 TOTO Xe Marepuana.

Karymka L2 comepxur 120 Butko nposoza IIDB muamerpom
0,12 mMm. HacTpoiiky npueMHuka cienyet HauuHath ¢ Y34, ycTa-
" HOBUB B TOUYKE COeXMHEHUS IMUTTepOB TpaHsucropoB VT13, VT14
HanpsiKeHUe, paBHOe TONOBHHE HAIIPSDKEHWS MMUTAHUS HO);[GOpOM
pesucropa R21. HampsikeHUst Ha 3JIeKTPOIax TPAaH3UCTOPOB KacKa-
noB MY n APY ycraHaBiuBaioT NMOXOOPOM PE3UCTOPOB B LIETIH
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- ©asbl IIPU OTCYTCTBUH BXOAHOTO CHUTHalIa I/I OTKJTIOYCHHOM reTtepo-

AuHe (Tabn. 5.1).

HanpsxeHus Ha sbiBogax TPaH3UCTOPOB : Tabnuya 5.1
VT1 VT2 VT3 VTS5 V1§ V17 VT8 VTS vT10 VT11
Ue | 3,5 1,5 — 3,5 —_ 3,5 — — 55 —
U, — - 2,5 — 1,0 — 1,0 5,5 — 23

Kourtyp L2, C6 nacrpauBaercst Ha yactory [I4 — 465 x[u,
BXOXHOM KOHTYP HACTPAUBAETCS Ha CPETHIO0 YACTOTY IAMAra3oHa.
ITonHoe ommcaHue 3TOro NpHMeMHHMKA TIPUBOAMUTCS B [61].

5.4. [IpyueMHUK aecaTUKOMaHOHOA

annapartypb! paauoynpasneHus Ha Oase
Habopa-KoHCcTpyKTOpa «CurHan-1»

IpexnaraeMas BalleMy BHUMaHMIO CUCTEMA PaLMOYIIPABICHUS
UCTIOJIb3YET, B OCHOBHOM, TOTOBBIE MPMeMHbIE U Tlepenaromue O10-
K1 OT TOIYJIIPHOTO PaXvOKOHCTpyKTOpa «CurHan-]». [puHnunm-
albHag CXeMa MOISPHH3UPOBAHHOTO TIpMEMHMKA [10Ka3aHa Ha
puc. 5.53. CurHan ¢ aHTeHHH WAL mipeoOpasyeTcs U yCUIMBaeTCs
CBEPXpETeHEPAaTUBHBIM [ETEKTOPOM, COOpaHHBIM Ha TpPaH3UCTOpE
VT1. Janee nipuHAThIA curHat yepe3 ¢wisTp R6, C12 moctynaer Ha
BXOX YCWIMTENS 3BYKOBOIl 4acTOThl, COOpPAHHOTO Ha TPaH3UCTOpax
VT2, VI3, u ycunmuBaetcd go Harpaxedus 0,7...1,5 B.

ITocne meTeKTUPOBAHUS KacKagoM Ha TpaHsucrope VT4 u ycuie-
HUSA TpaH3ucTopoM VTS5 (ycuwmreb MOCTOSIHHOTO TOKA) CUTHAT B BUIIE
CEePHM OTpULIATENIbHEIX UMITYIILCOB MMOCTYITAaeT Ha BXoa Tpurrepa Himurra
(Ha puc. 5.5 oH He TIoKa3aH); COGPAHHOTO Ha JOTHYECKUX ITeMeHTaX U
00eCIeYMBaIONIETO YETKOE (PUKCUPOBAHUE (PPOHTA U CPe3a UMITY/ILCOB. |
Tem caMbIM B BBIXOHOM CHTHAIE YCTpaHsAeTCs «apedesr», Habmonao-
IIMiCcA BO BpeMs cpabatbiBanms TpaHaucTopa VT35, Tak Kak pamuoua-
CTOTHbII UMITY/IbC COCTOMT M3 Hecylen (27,12 MI'), MomynuposaH-
Hoil Kone6GanusMu yactotsl 1000 I'lt, To Ha 6a3y TpaHsuctopa V14 nion
neﬁcmnch 3TOr0 CUrHasia OymyT TIOCTYMATh YCWIEHHbIE WMMITYJILChI
3BYKOBOHM YacTOTBI, BpeMS BO3IEHCTBUSA KOTOPLIX PABHO JUTUTEILHOCTU
PagMoYacTOTHOrO WMITYJibca. T1paH3uctop VT4 neTekTupyer curHanl
3BYKOBOH 4YacTOThl M YCWJIMBAET BbIXOAHbIE MMMYILCHL. [Ipu 3TOM
KoHpeHcarop C16 HauMHaeT 3apspkathesl. Ero eMKocTbh nonobpaHa Tax,
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yTOOBI K MOMEHTY OKOHYaHUS JEVCTBUSA PaIMOMMITYITbCa OH 3apSAIAIICS
IO HarpsDKeHUsT OTKPhIBaHWS TpaH3ucTopa VI3 M Ha ero KOJUIEKTOpe
TIOSIBUIIOCHh OTPHIIAaTeNIbHOE Hanpsokenyie. Tlocnie OKOHYaHHs AeHCTBUA
PaIMOYACTOTHOTO MMITY/IbCa MMITYJIbChI 3BYKOBOM 4acToThl Ha Oasy
TpaHsucropa VT4 He TIOHAIOTCH, HalpsDKeHHe Ha KOHAEHCATope Cl16
yMEHBLIAETCs, 3aKphiBaeTCsH TpaH3ugTop VT5.

I\J
n
O

R12

INFt573
/22K

0,047wmx
1 0K
C5
5 10mK bAL
R1 VT1 B c17
47k KT315b
NN :
’ L

c3
— 10MK
15B

Puc. 5.5. Cxema rpueMHiKa AeCATUKOMaHAHOA arnnapatypbl paanoyrnpas/ieHns

Eciy Ha BXOA TIPUEMHMKA TIOCTYIIMT CUTHAT OT KOPOTKOM BBICO-
KOYacTOTHOM TIoMexy, To KoxaeHcarop C16 He yClieeT 3apsAMTECS 10
 HaNpsKEeHUS OTKphIBaHMs TpaHsucropa VT5. YMeHblleHHEM eMKOC-
T 3TOT0 KOHAEHCATOPa MOXHO YBEIMUYUTH CKOPOCTb TPOXOXIEHUA
paIOKOMaHIIBI (ITOBBICUTh YaCTOTY PaxMOYaCTOTHBIX MIMITYJIBCOB T1e-
pelaTyuKa), HO TOrJla YBEIMYMBAETCH BEPOATHOCTH JIOXKHOTO Ccpaba-
ThIBAHUS OT PalUOIIOMEX, TaK KaK KOHHACHCATOP C16 oyner ycnesarb
3apSKAThCS 0 HAIpSDKEHMst cpabaThiBaHMs TpaHsucropa VIS He
TONBKO OT BO3ACICTBUA Ha IIPMEMHMK pPagv0odyacTOTHOTO HMMIITY/IbCa
KOMaHIHOTO CUTHaIa, a TaKKe U OT CUrHalla TIOMEXH.

[Ipy MCTONB30BAaHMM TOTOBBIX TUTaT KoMIuieKca «CHrHal-1» u
6e301InO00YHOM MOHTaXE OIMCAHHBIA BapyaHT arnaparypsl pa-
ANOYTIpaBIeHU MOIESIMH B HAOTpOiiKe HE HYXZAETCH.

Ha mnmare npueMHuKa Komiiekca «CurHai-1» HeoOXoammo
clenath ClAenyoliee. 3aMEHUTD ABa PE3UCTOPa B LEIM KOJJIEKTOpa
tpansucropa VTS oxuuM pesucropom comporuBieHHeM 10 xOM;
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INEKTPONUTHYECKUA KOoHAeHcaTop. Cl6 3aMeHUTh KOHAEHCATOPOM
eMKOCThIO 5 MK® Ha HOMUHANIBbHOe HampskeHWe 15 B xmouesoit
TpaH3UCTOp VT6 (Ha TIpUBENeHHOMN CXeMe ero HEeT) yAAIUTh, TOUKU
5 ¥ 6 mnaTtkl CoeNVIHUTL TIPOBOJIOYHOUN IEPEMBIUKOIL; KOMNEeKTOp-
HYIO 1IeTlb TpaH3ucTopa VTS5 3alyHTUpoBaTh Ha OOUWIMIA IIpOBOL
koHaeHcaropoM C17 emkocteio 0,25 Mx® (MBM). [TonHoe omu-
CaHUe CUCTEMbl PaXMOYNPABIEHUS NpUBEAECHO B [62].

5.5. CynepreTepoauHHbIA MPUEMHUK ANS
YeTbipexKkoMaHAHON CUCTeMbl
paanoynpasneHuns |

IHpuemHux (puc. 5.6) mpencrasisier coboit CYTIepreTEepOaUH,
HACTPOEHHBI! Ha (PUKCUPOBaHHYIO yacTory. [l obecrieued s Gec-
TIOACTPOEYHOII CBSI3U TeTepOIUH TIpMEeMHUKA CoOMpaloT 1Mo cXeme
reHepaTopa ¢ KBapLeBoH crabunusanuveil yactorel. Ha Bxoze rnpu-
€MHUKA MPUMEHEH IIOJIOCOBOM (PUIILTP, OTAEISIONIMIA aHTEHHY OT
BXOQHOTO TpaH3ucropa VT1. D10 yBennuvBaer u3bupareibHOCTh U
yMeHbIIlaeT 0OpaTHOe M3JTydeHUe TeTepOayHA B aHTEHHY, MTO3BOJIS-
er 0e3 TIepecTpoiKU BXOZHBIX KOHTYPOB NPUMEHUTh OO0 BHICO-

C13
0, 1M -4,88B

R9

470 | 27x T
via L

KT3156

0,1mx

Q,1MK
VT1..VT3 TT3096

Puc. 5.6. Cxema cynepreTepOofuHHOro npueMHuka 119 4erbi-
PEXKOMaHAHOW CUCTeMbI PaanNoynpPasieHnst
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KOYAaCTOTHBIM KaHAJI B YaCTOTHBIX Tpelenax, BBIAENEHHBIX s
pamyvoyIIpaBIeHHS MOACISIMH, TTyTeM TIPOCTO 3aMeHEI KBapLEeBOTO
pesoHaropa. [IpM 3TOM pasHHLA MO 4YacTOTe MeXIy COCeTHUMU
KaHajlaMM MoxeT ObITh paBHa 0,01 MI'n.

[etepoauH paGoraet Ha yacToTe, KOTOPAS HWXE 4acTOTHI TIPU-
HuMaemoro curHana Ha 465 xT'u. Jduox VD3 CiiyXuT meTeXTopom
curHana, a VD2 — nerextopoMm curHana APY. HanpsokeHue cHr-
Hana 1t APY cHuMaeTcs ¢ nepBUYHONM 0OMOTKM TpaHcdopmaropa
TIPOMEXYTOYHON 4aCTOTHI Y BBITIPSIMISIETCS KPEMHUEBBIM TUONOM,
KOTOpHIYf OOHOBPEMEHHO ompeneisgeT pabouylo TOUKY CMECUTENTS U
TPAH3MCTOPOB YCWINTENH TIPOMeXYToUHON yacToThl. Yerkasa pabo-
ta cucrembl APY BaxHa, rinaBHbeiM o0Opa3om, MpH HeGOIBLIMX
pacCTOAHUSX TIpMEMHUKA OT IepenaTyrKa.

[IpueMHUK paccuMTaH Ha TIpUMeHeHWe TOTOBBIX AETANCH, B
TOM YHUCJIe U TpaHCHOPMATOPOR TIPOMEXYTOUHOI 4acToThl. [Ipome-
XYTOYHAs 4acToTa MOXeT OnITh B Tipemenax oT 455 mo 468 I,
ITokazareneM KauyecTBa TpaHcdOpPMAaTOpa BBICOKOI YaCTOTHI SIBJIS-
erca nobporHocth. OHa pomkHa OwbiTh paBHa 120...140. IIupuHa
TOJIOCHI IpUHUMaeMoro curHana 8...10 x['u. MoHTUpOoBaThL MpUeM-
HUK CJIeAyeT Ha OZHOH TUiaTte. MOHTaX MOXET OBITh JIIOOBIM.
Kapkacs! karynrek L1 u L2 umeror guametp 5 mm. IloacTtpansaior
KaTYUIKU GeppUTOBBIMU CePACYHUKAMU, PACCTOSTHUE MEXIY OCAMU
KaTyuieX paBHO 9 MM (HeoOXOOUMO CTPOro BBIIEPXKMBATE 3TO
paccrosHue).

Katyurxku Hamotanbr nposoaoM I19B-2 nuamerpom 0,3 mMm; L1
conepXxut 10 BUTKOB, a L2 — 13 BMTKOB C OTBOAOM OT TPETBHETO
BUTKA, CUMTAd OT 3a3eMJieHHoro d4epe3 kKoHaeHcarop C3 KoHua.
BoicokodacToTHblil gpoccens L3 HamarbiBaeTCst Ha U3OISIIMOHHOM
Kapkace auameTrpoM 3 MM M ImHoil 10 MM npoBogom [TDB-2
mametpoM 0,06 MM BUTOK K BUTKY OO 3aliojiHeHUs. Jlpoccenb
MOXHO HamoTaTh U Ha pesuctope MJIT-0,5 comporusieHueM He
MeHee 100 xOwm. HamaxupaHue mnpueMHHUKA 33KITI0OYaeTCs B Ha-
CTpOiiKe BXOAHOTO IOJIOCOBOTO PUILTpa U TpaHCHOPMATOPOB TIPO-
MEXYTOYHOH YacTOThl. ABTOp PEeKOMEHAyeT HACTpauBaTh IPUEM-
HUK TI0 CUTHaIaM TepefaTyuMKa ¢ yKopoueHHoW aHTeHHoW. Ecmu
HACTpauBaTh NPUEMHMK OT TeHeparopa CTaHAAPTHHIX CUTHAJIOB,
HeoOXOAMMO O4YeHb TOYHO 3HATh YacCTOTY MepegaTiMkKa M HacTpo-
UTh Ha Hee TeHeparop. [lepen HACTPOITKOW K MPUEMHUKY TIOAKAIO-
YalOT aHTEHHY, JNUHONI | M, a X BEIXOAY — BBICOKOOMHEIE Telie(o-
Hel. [lomHoe omnucanue cxeMbl IIpUEMHUKA U €ro MOHTaxa
npusonuTcs B [63].
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5.6. [IpMeMHNK NoOMexoycTOMUYMBOI CUCTEMbI
papvoynpaBsieHns

BxonHo# xackan npueMHuKa (puc. 5.7) cobpan Io cxeMe CBepX-
pereHepaTUBHOTO nerexTopa Ha TpaHsucrope VT1. CeepxpereHepa-
TOp o0NagaeT 3amMeyaTelbHBLIMM CBONUCTBAMM — BBICOKOIA YYBCTBU-
TEBHOCTbIO, M&IOH 3aBUCUMOCTBIO YPOBHS BBIXOHHOTO CUTHANKA OT
YPOBHS BXOIHOTO, CXeMHOI{ ITPOCTOTOM, OJHAKO €MY CBOMCTBEHHBI U
HENOCTAaTKW — Mayag U30Mpare/bHOCTh, U3NMyYeHUe CUTHANIA, B pe-
3yJIbTaTe KOTOPOrO OH paboTaeT KaK MAJIOMOIUHbBIA TepemaTyuk U
MOXET MelIaTh APYIUM NpHeMHUKaM. PaGora ceepxpereHepaTtiBHO-
r0 IETEKTOpa OMKMCAaHa BO MHOIMX KHUTAX M CTaThAX IO KOHCTPYU-
POBaHHUIO CUCTEM PAJUOYIIPABIEHHS U 31eCh HE PacCMATpUBAETCH.
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Puc. 5.7. Cxema npruemHuKa noMexoycToiumsoi CHoTeMs! pannoynpasneHis

Ha narpysouHom pesucrtope BXoqHoro Kackama R3 BbInensiior-
CsA, KpOMeE TIOJIE3HOTO CUTHANA, MUI000pa3Hbie UMITYIILCh! TAlICHUS
¢ yacroroit 40...60 xI'u, wig ux GuiabTpauuy UCHOIBL3YETCS Melb
R4, C9, mna roit ke uemm cnyxur xoHgencatrop Cl0. Dtn xe
SJMIEMEHTHI TOAABIAIOT KPATKOBPEMEHHBIE WMITYJILCHBIE TTOMEXU

| (HaTIpuMep, OT 3JIeKTPOXBUTATENNEH YIIPABIAEMOIi MOJEJIM) M yYac-

TUYHO IIYMBI CBepXpere¢HepaTUBHOro aerexropa. IlonesHblil cur-
Ha Ha KOJJIEKTOpe TPaH3MCTOpa VT2, pabotamliero B pexume
JIMHEVMHOTO YCWJIEHHUd, €le AAIEK OT IadYeK IMPAMOYIONIbHBIX HUM-
MyJIbCOB, HEOOXOOUMBIX U paboThl faelundparopa.

Jist ontydeHus1 Xopolueil MpAMOYTrobHOH (GOPMbI HMITYTHCOB
CIIYXHWUT YCHTHTENb-QOPMHUPOBATENh Ha TpaHauctope VT3. [lpu
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OTC}F[CTBHH TOJIE3HOTO CUTHAJIa, KOTAa Ha KOJUIEKTOpe TPaH3UCTO-
pa VT2 cyuiecTByeT IYMOBOH CHUTH&II CBEPXPETCHEPATOPA HeboJib-
nIoil aMIDTUTYRBI, TpaH3ucTop VI3 HaxoguTcs B COCTOTHMU HETTy-
GOKOro HACHILIEHUSI, HAMpPSXKEHHE MEXIy €ro KOJIEKTOpoM U
smutTepoM cocrasnget 250...300 MB, 1 oH HE ycHnIMBaeT BXOAHOM
curgan. Taxkas paboyas Touka TPaH3MUCTOPA VT3 ycraHaBIUBaeTCs

MOACTPOEYHEIM pe3uctopoM R6.
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Puc. 5.8. lNewarnas nnata NPUEMHHAKA MOMEXOYCTONYMBON CUCTEMbI PAAHOYTIPABIeHNS
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[Ipn mosBIeHNN MaYeK PAIMOYACTOTHBIX WMIYILCOB CBEpXpe-
TeHepaTUBHBIM JETEKTOp momaeT Ha Ga3y tpaHsucropa VT2 mauku
UMITYJIbCOB TNOJIOXUTETBHON TIONAPHOCTH, OTpULATENbHAA TIONY-
BOJIHA CUTHAJIOB 3aKphiBaet TpaH3ucTop VI3, u Ha ero KoutexTope
(GOPMHUPYIOTCS UMITYIILChI TIONIOXUTEIBHOM TONAPHOCTH, OTKPHIBA-
IOLINe KITIOUeBOM Kackal Ha TpaHsucrope VI4. Ha ero xomiektope
(GOpPMHPYIOTCS TIAYKH HMITYJIbCOB OTPULIATENBHON TOMSPHOCTH C
AMIUTUTYION, PABHOW HATIPSKEHUIO MCTOYHUKA MUTaHUs. OHU TIo-
JAI0TCH Ha BXon Ietundgparopa KkomaHa. IleyarHas miara nipusene-
Ha Ha puc. 5.8. CxeMa geumdparopa KOMaHj He NPUBOOUTCH, T.K.
B IAHHOW KHWIe PacCMaTpUBAIOTCA NMIIb TIpUEeMHas arnmapaTypa.
[TosiHoe omMcaHMe cUCTEMBI TIPUBOAUTCS B [64].

' 5.7. NMpuemHuk ananasoHa 27...29 Mly Ha
MUKpocxemax cepuu K174

HyBCTBUTEILHOCTL 3TOTO HPUEMHUKA TIPY OTHOLIEHUN CUTrHAN/
wyM 12 1b — oxono 1 mMkB/M. CelexTMBHOCTH MO cocegHEMy
KaHanmy — 32 nb, no 3epkanbHoMy kaHany — 26 nb. MoiuHocTb
Y34 — 100 mBr. Hanpsxenue nurauust ot 4 g0 9 B. Curnan ¢
aHTeHHBI (puc. 5.9) mocrynaer Ha 6a3y TpaH3ucropa VT |, KOTOpbIi
BBITIOJIHAET (PYHKIMIO Pe30HAHCHOIO YCHUIUTENS BLICOKOI YaCTOTHI.
Konryp L1, C3 onpenesnsier ceeKTMBHOCTh TPUEMHHKA TIO 3ep-
K&IbHOMY KaHaly. YCHJIEHHBIH  CUTHAI TIOCTYITaeT Ha BXOL Ipeol-
pasoBarenst 4YacTOTHI, BEITIOJHEHHOTO Ha TpaH3uctope V12 1o cxe-
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Puc. 5.9. Cxema npuemnuka auanasora 27...29 My Ha mukpocxemax cepwm K174
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Me C COBMEIIeHHBIM TeTEPOAWHOM, 4acTota KOTOpOro CT&6HJII/I?]I/;
poraHa xBapueM ZQIl. C Bbixona npeoGpazosaresisi CUTHAI
noctymaeT Ha ¢unbrp ZQ2, a 3ateM Ha BXOL YIT4y MMKPOCXEMBI
DAL. BrixogHoit kackax YIIY BBITIONIHEH MO HeCTaHAAPTHOU cxe:
M€, pOJIb Harpy3kH BHITIIOJIHSET PE3NCTOP R8. D10 HEMHOTO YXYI
aeT KayecTBO AETEKTMPOBAHMS, HO 3HAYMUTE/IBHO YIPOLIACT CXC-
my. C BBIXO[A JETEKTOpA HaMpsXKeHHEe 3BYKOBOU YaCTOTHI HOCTYI'[aeIT
Ha pPETyJIsaTop TPOMKOCTM M C HEero Ha BXOX Y34 Mmfip(l)ﬁc{xe1;:1[1:.1/i
Karyurka L1 HaMoTaHa Ha (eppUTOBOM CTEDXHE Muﬂgg M o
IMaMeTpoM 2,8 MM M COAEPXUT 16 BUTKOB IPOBOAA [15B muam

pom 0,23 MM ¢ orBomoM OT 11 BWTKA, CUMTas CHU3Y IO CXEME..

Jpoccenib L2 HamMOTaH HAa TaKOM XK€ CTEPXHE M COLEPXHMT 150
sutkoB TipoBona [19B mmamerpom 0,1 MMm.

Hactpoiiky HAYMHAIOT C YCTAHOBKH KOJUIEKTOPHBIX TOKOB ;pag—
sucropoB VT1 U VT2, paBHbIMU, COOTBETCTBEHHO, 0,7 MA U MRE;
nogbupas CONPOTUBJIEHUA PE3NCTOPOB R1 u R3. Pesucrop X
NoaOUpPaIoT 10 MUHUMYMY MCKaXeHWA TIpH MUHUMATbHOM ypom;_
urymoB Ha Bbixone Y34. Konryp L1, C3 nacrpamBaeTCs Ha cgpa-
UHY TIPUHMMAeMOTo auanasoHa. id ynyylleHHs BXOXHBIX TE pHB
METpPOB CXeMy IpUEMHUKA MOXHO MOJI&pHHSPIpOBaTb,4lr_I[pé«III\/IB(}; 5
ellle ONHY CIeUUaTU3UPOBAHHYI0O MUKPOCXEMY — K17 . On
BbIMOIHACT (YHKLUMU CMecuTeid U reTepoivHa. B stoM ciydae
BBICOKOUACTOTHASI YacTh CXEMBI 3aMEHAETCH Ha CXeMY, HpHBeL[e6H-
nyio Ha puc. 5.10. Karymxa L1 B 31OM Ciydae BBIMTONHSETCH e(?;
oTBONA, a TpaHsucTop VT3 BbiNONHAET (PYHKIMIO COTIACYIOLIET
snemenTa. [ToTHOe omucaHue NMpHeMHMKA NpHBeaeHo B [635].
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Puc. 5.10. Cxema BXOOHOMO Kackafa rpueMHuKa Ha MUKpOCXemax cepnu K174
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5.8. BbICOKOYYBCTBUTENbHbIN
UM npuemHuk Ha 27...29 MIy

PaquoripueMHOe yCTpOMCTBO TIpenHa3HAYEHO LT NpUeMa CUTHa-
Jia B qvanasone 27...29 MI' ¢ ucnionb3oBaHyeM y3KOMOMOCHO! yac-
TOTHOW MOXY/ISUMM C neBUauMeit yactotel 2,5 x[u. YyBcTBUTENb-
HOCTh TakKoro mnprheMHUKa oxono 1 mxB. HanpsxkeHue nuradus
4....9 B. U3buparenbHOCTh TIO cOcenHEMY U 3€PKATBHOMY KaHAaJIaM He
xyxe 40 1b u 23 nb. IMpuemuuk (puc. 5.11) BBMONHEH 11O Cyrepre-
TEPONMHHON CXeMe Ha WHTerpanbHOM Mukpocxeme K174XA26, xoto-
pas mpenHasHadyeHa g pabotel B TpakTe [1Y npueMHUKOB ¢ 1BOIA-
HbIM IMpeobpa3oBaHKeM YacToTHL. JUIs YIIpOLIEHUS CXeMbl B HallleM
CJrydae VICTIONb3YeTCs TONBKO OMHO TPeoOpa3oBAHME YACTOTHL.
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Puc. 5.11. Cxema sbicokoqyBcTBUTENbHOrO YM npuemnvka Ha 27...29 MI 7]

CHWrHas ot aHTeHHBI TIOCTYTIAeT Ha BXOXHOIA koHTyp L1, C3,
HAaCTPOEHHBIH Ha 4acToTy BXOOHOTO cuTHama. Jvoxsl VD1, VD2
CyXat Uil OrpaHUYeHUS] BXONHOTO CUTHama OOJbLIOH aMIUIUTY/I,
HanpuMep, UMIynbCHBIX moMeX. Kontyp L1, C3 mnondocteio Tion-
KJIIOYeH K 3aTBOpy TpaH3ucropa VT tuna KIT350A. Dror Tpansuc-
TOP BBIMIONHAET (PYHKUMIO PE30HAHCHOIO YCUJIMTENS BBICOKOI 4Yac-
TOTBI. B €ro CTOKOBYIO WeNb BKIAIQUEH KOHTYp L2, C4, rtakxe
HACTPOEHHBIM Ha YaCTOTY TIPYHUMAEMOro curgana. C KaTyuiku CBs-
3¥ L3 ycuneHHBIN CUTHAJ MOCTYMIAET Ha BXOX CMECHUTeN ] — MUKPO-
cxeMy DAI. Ha BTopoii 3atBOp Tpansuctopa VT TOCTYTIAeT Harps-
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XEHHWE, CHUMaeMOoe ¢ IBUXKa mojcTpoedyHoro pesucropa R1. U3me-
HeHUeM HATIpSDKEHUS Ha BTOPOM 3aTBOPE TPAH3UCTOPA U3MEHSIOT
K03GPULIMEHT YCUIeHUS Pe30HAHCHOTO YCWIMTE/ST Ha TPaH3UCTOpe
VTI u, xaK Clencrsue, peryjiMpyioT YyBCTBMTEILHOCTh BCEro TIpH-
eMHUKA B LejioM. ['eTepoayH NMpUEMHWKA BBIMTOJIHEH Ha 3/ieMeHTaXx,
BXOASILMX B COCTaB MUKpocxeMbl DA, ero yacrora orpenenseTcs
MOAKAIOUEHHBIM K BbIBOAY | KBapLeBBIM pe3oHatopoM. Yacrora
KBaplieBOTO pe30HaTOpa MOJDKHA OTIMYATHCS OT YacTOThl BXOLHOTO
curdana Ha 465 xI'n (B MeHbUIYIO WK GO/bIIYIO CTOPOHY).

C Boixoma cMecutens curHan [1Y uepes OydepHblil xackan 1o-
CTYITaeT Ha Mbe30KepaMUuueCKrit puiibTp ZQ2, KOTOpLIi OTpenesier
CeJIEKTUBHOCTh IO cocenHeMy Xadany. C Bbixoma ¢wibTpa ZQ2
CUTHaN TIOCTYIMA€T Ha yCWIMTeIb-OrpaHmuutesib [IY M 4acToTHBIN
NEeTEKTOp, BXondiye B coctaB MukpocxeMnl DAI1. JlerexTop BEITION-
HeH 0 cXeMe [BoifHOro ©GamaHCHOro mnepeMHOXuTensa. i HOp-
MaTbHOI paboThl geTeKTopa HeoOxoguM (a3ocaBUTaIOIUMA KOHTYP
L4, C21. Pesucrop R14 myHTHpYeT KOHTYp, pacilApsst TeM CaMbIM
ero ToJIOCY TIPONYCKaHWA W yyylllag JIMHeiHoCcTh. OT HEero 3aBUCUT
YyyBCTBUTENBLHOCTh ¥ YPOBEHE LIYMOB HA BbIXONE YCTpoWcTBa. Pes3u-
crop Ri4 nogbupaercs Mo ONMTUMATLHOMY 3HAYEHHWIO TIPUBEAECHHMIX
noxaszaresneil. [1pomeTeKTMPOBAHHBIA CUTHAN YCUIMBAEFCS TpelnBa-
puresbHbIM Y34, KoTopblil Takke Haxoaurcs B MUKpocxeme DAL, u
TIOCTYIIaeT Ha PETryJsATOp TPOMKOCTH, BBITIOJIHEHHBIA Ha pEe3HCTOpE
R12, a ¢ gBuxKa 3TOro IepeMeHHOro pesucrtopa — Ha Bxox Y34,
BhITIOIHEHHOTO Ha MukKpocxeme DA?2 tuma K174XAl0.

IlpMeMHUK uMeeT cHCTeEMY OecClIyMHOM HACTPOWMKH, KOTOpas
pabotaet caenyioim obpaszoM. Ilpy OTCYTCTBUM BXOOHOTO CUTHA-
Ja WIK 3HAYUTEIbHOM CHMXKEHUM ero ypoBHs Ha BbiBome 10 MuUK-
pocxembl DAl pe3ko yBenuuuBaeTcd YpOBEeHb LIYMOB, KOTOpbIe
UMEIOT MAaKCHMAJIbHYIO CIEKTPAIBHYIO TUIOTHOCTh B JAMaria3OHE
7...10 x['u. DroT HMIiyM TIOCTyMaeT Ha aKTUBHBINA GUIbTP, cOOpaH-
HbI Ha OIepallMOHHOM YCUJIMTENe, BXOMAIUEM B COCTAB MUKPO-
cxeMbl DAL, YcuneHHbIi CUrHaI HNIYMOB TOCTyNIaeT Ha AETEKTOP,

cobpanHblit Ha pguone VD3, rae u npeobpasyercsi B ypoBeHb TO-

CTOSHHOTO HANpSDKEHUS. DTO HalpsbkeHWe IOCTYNaeT Ha BXOX
TPUITEpPA, BXOIAILErO B coctaB MuxkpocxeMbl DAI, Ha BbIxOge
Kotoporo (BbIBOx 16), Mpy OTCYTCTBMM TIOJIE3HOTO CUTHANMA, yCTa-
HaBJIUBaeTCd HYJeBOH ypOBEHb. DTOT YpOBEHb LIYHTUPYET PETYId-
top rpomkoctd R13 u 6noxupyer Bxon Y34. Ilopor cpabarbiBaHus
CUCTeMbI OeCIIYMHON HACTPOMKM ycTaHaBIMBaerca pesucropoM R4,
OrnucaHMe TIpUEMHUKA NpUBEAeHO B [66].
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l‘nagaa 5]

PaavoBewarensHole |
npneMmHukn YKB amanasoHa

6.1. YKB UM npuemuuk (65...73 Ml )
¢ ¢azoson ANY

Cxema YKB YM mpremuuka c PATIIY, oﬁecnetuamLﬂéro
TPOMKOTOBOPAIIMH TpUeM, TOKa3aHa Ha puc. 6.1,

IIpem Bemercs Ha pamounyio aHTeHHY WAZ2, HacTpoeHHYyI0
KoHaeHcatopoMm C2 Ha cepenyHy paguvoBematesibHoro YKB nuara-
30Ha. Katymxa L1 cayxuT nis cBI3u aHTeHHB] C TIPUEMHBIM YCT-
POHMCTBOM, KOTOpOe CoOpaHO Ha OJHOM W3 TPaH3UCTOPOB MUKPO-
cbopkn DAI u mepectpausaercs mo AnanasoHy xoxaeHcaropom C8.
[IpensapurensHelil yeuavtens 34 Boimmonnen Ha IPYTOM TPaH3UCTO-

pe MHUKPOCOGOPKY, OKOHEYHBIHI — Ha TpaH3ucropax VT1...VT3. Bul-
XOIHAad MOLIHOCTb YCWIMTENS Ha HAarpy3ke COMPOTURIeHWEeM 8 OMm
TMpY HMTaHUW OT HBYX 3nemeHToB A332 (3 B) — 50 MmBr. Ilpu
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Puc. 6.1. Cxema YKB YM npuemHnka ¢ QAMY
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npueMe CnabbiX CHTHAIOB PeKOMEHIYETCH UCTIONL30BATh BHELIHIOW
anteHHy WAI, nogxmodyaemyio 4epe3s pasbeM X1. PaMO4HYIO aHTEH-
Hy (OOWH BHMTOK W30JIMPOBAaHHOIO OOMOTOYHOTO MU MOHTa)KHgI‘(j
nposoxna auamerpom 0,3...0,5 MM) yKIaIbIBaIOT 110 TIEPUMETPY 1:;: Ié_
myca TIPUEMHHMKA U 3aKPeIlIsioT KIeeM. OpUeHTHPOBOUYHEIE Pa3M
pbl paMky — 100x65 MM,

Karymka cBasm L1 — GeckapxacHasd (BHYTPeHHUH IMaMETp [3
§ MM, 1Iar HaMOTKH — 1 MM) M codepxwr 2...4 BUTKA. Karyiuky |
BO u3bexanue MukpodoHHoro 3g@dekra, KOTOPbIit MOXET BO3HMK-
HYThb U3-3a aKyCTHUECKOMH CBA3M MeXIy Hel M JUHAMIYECKON rOJIoB-
koit BAl, mydiie HaMoTath BUTOK K BUTKY Ha YHU(UIMPOBAHHOM
KapKace OT KOPOTKOBOJIHOBOM KATYLUKW TEPEHOCHOTO DParHOIpHeM-
HVKa ¢ (eppUTOBLIM TIOACTPOEYHUKOM. B 3TOM Ciryyae OHEB I2l(’)/ma
comepXarh neBATh BUTKOB Tposoma [19B-2 auameTpoM 0,27 mm.
KoHaeHcaTopoM HAaCTPOMKY MOXET CIYXUTh TTOACTPOCUHbIM KOHACH-
catop € BOMYLIHBLIM Au3NeKTprKoM. [lomHoe onmcaHue NMPYeMHUKA,
er0 MOHTZXA ¥ METOMMKA HACTPOMKM NpuBomuTcs B [67].

6.2. Crepeodonnyeckuin YKB YM npuemHuk
(65...73 Mrlu)

Ha puc. 6.2 mnpuBeneHa TMPUMHUMITMTIBHAS CXeMa MPOCTOTO
crepeopormueckoro YKB UM npuemuuka. s MoTyueH!s Mak-
CHMAJIbHOII YYBCTBUTELHOCTH B LENb TIONOXUTENBHON 00paTHOM
CBA3M Kackama Ha tpaHsucrope DALl BKiIoueH MOCTIeI0BATE b=
Hblil KonebartenbHblit KOHTYp L3, C7, HaCTpOCHHBIN Ha CepeluHy
VKB nuanazoHa. [1o nquanasoHy NMpUEMHMK TiepeCTpauBaloT Bapu-
omeTpom L2. IMocrosuHas Bpemeny uenu R2, C3 mo3BoiseT Tpo-
MYCTUTH T0JIOCY YACTOT, 3aHUMAEMYIO KOMIUIEKCHBIM CTegeo%Hr};_zll;
noM, co cramom Ha dvactore 46,25 kI'u He Gomee 3 Ab.
Tpansucrope DA1.2 cobpaH yCWIHTENb-BOCCTAHOBUTEND MTOAHECY-
weit yactorsl 31,25 xI'u. OH HarpyXeH HAaCcTpOCHHBIM Ha 3Ty
yactoty KoHtypoM L4, C8, BKITIOUEHHBIM TOCIEA0BATE/IBHO C pg-
sucropoM R5. Pe3oHaHCHOe COMPOTHBJIEHME ITOTO KOHTYpa BhIO-
' paHO TaKUM, 4TO TIPH €ro TMOJHOM BKITIOUECHHH oﬁecneqHBaeT%H
ypOBeHb BOCCTAHOBIIEHHSI TTOJHECYIEH qaCTOTqul4...17 ab. Job6-
POTHOCTb KOHTYpa BOCCTAHOBMTENS TMOMHECYIUEH YaCTOThI MOXKET
OT/TMYATHCS OT CTAHIAPTHOM, HO 3TO HE NMPUBOAUT K HEIUHCHHBIM
ACKAXEHUSIM TIPY IETEKTHPOBAHVM, YMEHBUICHHWE XKe TEePEXOHOro
3aTyxaHWs Ha dacrorax Hike 300 I'iy Ha cTepeo3EKT NPaKkTUIeC-
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- KW He BiusieT. bydepHblit xackax Ha Tpansuctope VT1 cBg3an c
TPEABITYIIMM HENOCPEACTBEHHO. OH MMeeT Mablii KO3hdUIHeHT
Mepeaaun IT0 HANPSDKEHUIO (OKOJIO ABYX), BBICOKOE BXOTHOE CO-
NPOTUBJICHUE M HE INYHTUPYET Liellb BOCCTAHOBJIEHUS MOAHECYLIE
yactoThl. C xo/iekropa tpaHsucropa VT1 MOJIAPHO-MOAYJIUPOBAH -
Hble KOJeOaHWA Yepe3 Peryisrop TPOMKocTd R8 roctymamor Ha
TOJISIPHBIA IETEKTOP, BBIMONHEHHBIA Ha muomax VDI, VD2. C
LENbIO YIIPOLIEHNS KOHCTPYKUUM PETYIASITOP TPOMKOCTH BKTIOUEH
nepen aeTexropoM. OnemeHThl LS M Cl7 00ecnednBaloT TOHKOM-
TIEHCALMIO, COOTBETCTBEHHO, HA HM3LIMX U BHICHIMX 3BYKOBBIX
yactorax. ITonsgpHbIil AETeKTOp HarpyxeH uernsMu R9, Cl1 u R10,
C12, KOMITEHCHPYIOIMMH TIPEXbICKAXEHUS MCXOMHBIX CTEPEOCHT-
HanoB. [Ipu npueme MoHogoHNUECKUX nepenady MOMSPHBINA OeTeK-
TOP 3aMBIKAIOT HAKOPOTKO TepekiiodaresieM SAl. Crepeodonuuec-
K1t ycunutenib 34 cobpan Ha Tpausucropax VT2...VT5. BrixonHoix
Kackal, yCHIHTesis paboTaeT B pexuMe A. BhixomHas MOILIHOCTD
YCWINTENIE HAa Harpyske conporuBneHneM 8 OM — 1..2 wMBr,
oTpeOnsieMblit TOK — 7...8 MA. YCUIHTeNb MOXeT paboraTth Ha
CTepeoTeNiePOHbI conpoTunieHnem §...100 Owm.
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Puc. 6.2. Cxema crepeoponnueckoro YKB YM npuemnika

Karymka sapuomerpa L2 comepxur 16 Burkos nposoga IT2B-2
miamerpoM 0,56 Mm, katymiku L1 u L3 (GeckapkacHbie, BHYTpeH-
HW{ OWaMmeTp 5, 1ar HaMOTKH | Mm) — COOTBETCTBEHHO, 6 (C
OTBOJOM OT cepeliHBI) U 10 BMTKOB TOro Xe mnpoBoma. Karyuika
L4 xoHTypa BocCTaHOBJIEHUS CHUTHala TTogHecyieid yacrotol (155
BHUTKOB) HaMoTaHa mipoosoM IT9B-2 guamerpom 0,2 MM Ha noji-
BIXKHOM KapKace, pa3MellleHHOM Ha oTpe3ke ¢eppurosoro (400HH)
CTEPXHS JUaMeTpoM 8 MM U mrHo# 20 MM. O6MoTka apoccenst LS
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copepxut 500 BUTKOB MpOBOAA I19B-2 auamerpom 0,1 MM, Maruu-
TOIPOBOJ, — TEPMAIOEBbIM M3 TUTACTUH [113x6. Konmencarop C8
— KM-5 ¢ HomMuHatbHpiM HampsokenueMm 50 B. Tlpu BBIOODE
koumeHcaropa C3 clienyet y4ecThb, YT0 OH JNOJIXKeH obnagath Manoun
VHIYKTUBHOCTBIO ¥ MAILIMU TIOTEPAMH B NUAla3oHEe TpyMHUMaEe-
MBIX 4acTOT. Bplkmiouaresib TIMUTAHUA COBMelIeH C pasbeMOM X2
(posetka OHLI-BI'-4-5/16-p, BuUiKa OHIL-BI'-4-5/16-B), ero
(YHKUMY BBITIONHAET MEpeMBbIUKa, COeqMHAIOIIAA KOHTaKThl 1 1 4.
JIfis ycTpaHeHUs BAMSAHMWS DYK Ciylartels Ha 4acToTy TeTepoianta
gackanbl Ha Mukpoc6opke DAl nomelneHsl B 3KpaH. B xauecrtBe
AHTEHHbl MOXHO TIPUMEHUTh OTPE30K CTANBHOW IPOBOJIOKH,
wmaoit 20...30 cM m guamerpom 1..1,5 MM. CB0o60OIHBINA KOHELL
TIPOBOJIOKH CJIERAYeT COTHYTh, MPHAAB eMy BUI KOJIBLA.

B npueMHUK MOXHO BBECTH 3JEKTPOHHYIO HacTpolKy (puc. 6.3).
B 3TOM CjIydae ero HacTpauBalOT MEepeMEHHBIM PE3NCTOPOM R18, ¢
JBMXKA KOTOPOTO HampshKeHWe CMelleHUs TOCTYmaeT Ha BapuKall
VD3. Pesncrop MOAKTIOYAIOT HETMOCPEACTBEHHO K MCTOYHHUKY TiM-
tauus npueMHuxa. IIpy HampsKeHUN 1,5 B ymaercs1 NepeKphbiTh
IPUMEPHO TIOJIOBMHY AManasoHa. Bropylo MOJOBUHY MOXHO Iepe-
KpBITh, TIOMAB Ha BapMKall MpsiMOe CMEIEeHUE (B JIeBOM TIO CXeMe
MOJIOKEHUU Tiepexmouatesis SA2).

C6 (127 kL2, L3 A+15 8
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Puc. 6.3. Cxema 31eKTPOHHON HaCTPOHKN
crepeoonunseckoro YKB YM nprnemhinka

HanaxuBaHue TpMeMHUKa HAYMHAIOT C yCTAHOBKM pexxuma pa-
60TLI BBIXOAHBIX KacKajoB roxbopom pesuctopos Rll, R14 (mo
TIONYYeHUs KOJUIEKTOPHOTO TOKa TIOKOA TPaH3MCTOPOB VTS5, VT6 B
npeneinax 5...8 MA). Jlanee NpoBeparoT AUX crepeoaexonmepa. dis
3TOrO, 3aMKHYB HAKOPOTKO KarymKy L2, rogaioT Ha 3MUTTED TpaH-
sucropa DA1.1 curnan 34 HanpskeHUeM B HECKOJIbKO MWUIMBOJIBT.
BLIXOTHOM CUTHAN CHUMAIOT ¢ pesucropa R8, mpeasapuTesbHO yC-
TAHOBUB €ro ABWXKOK B KpaifHee JieBoe (II0 CxeMe) TOJoXeHue, a

BeIKTIOUaTeh SAl — B mojioXeHHe, MOKa3aHHOE Ha CXeME. Cnan
AYX ua uyactore 46,25 xI1 He NODKCH TIPEBbLIUMTH 3 nb (pu

104

HeOOXOMMMOCTH 3TOTO AOOUBAIOTCS TIOAGOPOM KOHAEHCATOpa C3), a
%68 nmoxbeM Ha vactote 31,25 kIl (IIpM HACTPOEHHOM KOHTYpe ﬁ4
) noixeH Obith 14 2 1B (5 pas). TpeOyeMoro mogbeMa MOXHO

NOOUTHCH TIYTEM U3MEHEHHMS B HeGo
_ JILIIUX TIpejesiaX CONpOTUBIE-
HUA pe3ucTtopa RS. ' POTIRTE

MoOXHO HACTPOUTB CTEPEONEKONED U TIO TIPUHUMAEMOMY CTepeo-
CUTHAIy. Jing 3Toro mnapamieibHO KOHTAKTaM BBIKTIOUATENs SAl
ITOACOENUHAIOT BBICOKOOMHBII MWTUBOJIBTMETP U NEpeMeIUEHUEM
Karywiku L4 no ¢eppHTOBOMY CTepKHIO HACTPauBaIOT KOHTYP BOC-
CTAaHOBJICHUS TIOMHECYINEH YaCTOTBI MO MAaKCUMYMY IOCTOSIHHOI
COCTaBJIAIOILEH Ha BbIXONE MMONAPHOTO gerekrTopa. [Ipu HacTpoeH-
HOM KOHTYpe OHa AokHa coctasidaTh 0,25...0,3 B, a nipu pacctpo-
CHHOM MY 3aMKHYTOM Hakopotko — 0,05 B. Eciu HeoBxomumo
noadupaiot pe3uctop R7, nobuBasick MakCUMAILHOTO JII/IHaMl/I‘IeC—,
KOTO JualasoHa xackama Ha tpansucrope VT1. IlomHoe onucanue
HACTPOUKU U MOHTAXA TPUEMHUKA TIpUBOAUTCH B [68].

6.3. lNpocTton YKB npuemHunk ¢ ®ANY

[TpueMHux c (DAJ[I‘I paccuMTaH Ha TIPUEM ITPOTPAaMM PalUOBE-
IateibHbIX CTaHUMA B auamasoHe YKB (65,8...73 MTI'w). Ero
OT/INYAIOT HU3KOE HaNpsXeHWe MUTAHUS M TIOBbIIUEHHAS TepMO-

CTaOUJILHOCT. [IpyHUMIIMANbHAS CXeMa pPagMOYacTOTHOH YacTy
NIpMEeMHUKA TIpUBeAeHA Ha puc. 6.4.
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Puc. 6.4. Cxema pasmoqacTotHoi Yacru YKB npvemunka ¢ GAMNY
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Curnan, npvHgrhid aHteHHO WAL, mocrtyraet Ha BXOJ{/HIE)II;I
goutyp L1, Cl, C2, HacTpOoeHHBIH Ha CPERHIOI0 YaCTOTy
JMATia3oHa, a C HEro — Ha CMeCHTeb, BHITMOJHEHHBIM Ha BCTpe-
HO-TIAPAILIENBHO BKIIIOYEHHBIX IMOAAX. I:ETEpOJIHH coOpaH 110 cxel/-I
Me MYJIBTHBMOparopa cO ctabunyvsanued HarpsXeHUs reH(;apauH
KOJUIEKTOPHBIMU Tiepexonamu tpaHsucropos VT, VT2. Yacrora
HACTPONKYM TeTepOXMHHOIO KOHTypa B [Ba paja HUXe ‘IaCTOTb_I
nipuHuMaemoro curHana. [lo auanasoHy reTepOauH rlepezc:Tpa_lgBa
eTcd KOHIEHCATOPOM TIEPEMEHHOI eMKOCTH. ABTOMOICTPOMKY 00eC-
[leYMBaeT BKIIOYEHHAS NapaUieibHO KOHTYpPY TrerepoauHa Bapy-
karmHag Marpuua VD4, Ha cMmecurenb HanpspkeH{e TeTepoavHa
nocrymaeT yepes uenb RS, C6. Pesucrop R5 yMeHbIlaeT BO3MOX-
HOCTbh TIpeoGpa3s’oBaHusl Ha TapMOHMKAX TeTepoAuHa, 4To Cylle-
CTBEHHO TOBBINIaeT CTAOMILHOCTh CUCTEMBI CMECUTENL-TETEPOANH
TIPY TIEPECTpOMKe MOCIENHEro Mo YacToTe.

CUTHAT C BbIXOZA CMeCUTENs uepe3 pe3uctop R6 mocrymaer Ha
Bxox ycuiurens nocrosuHoro toxa (YIIT). HavaneHoe Hanpsixe-
HUe CMeleHUs Ha HMONAX CMeCHTeIs COOTBETCTBYeT HadaIbHOMY
HANPsKEHUIO CMelieHUd Ha BXOne VIIT u obecrieunBaercs QUO-
nom VD1 u pesucropamu R2, R4. Ilerna P®AIIY 06pa303::;_?%
pesuctopoM R12, 4epe3 KOTOPBIA HalpsXeHHe C BbIXOAA
rofaeTcs Ha BapuKarHyio Marpuny rerepoanHa. Hymesoit HOTEI:{}%-
LMaT Ha 060MX aHodaX MaTpuilbl 0becrieunBaeTCs pe3uCTOpoOM Ro.

YCTOHYMBOCTL pabOThl CUCTEMBI CIIEXKEHUs 3a 4acToToW TNpH.

¥3MeHeHNY YPOBHS NIPHHVIMAEMOrO CUTHaIa 00ecIeqMBaeTCH H%ﬁ
HWYHBIM (DUIBTPOM, OOpa3sOBaHHBIM 3JIEMEHTAMY R7, C7, Ri1,

M eMKOCTBbIO Xoitexrop-6aza Tpansucropa VT4, Ilomumo mnewin
MDAIIY, curHar ciexeHus 3a 4aCTOTOH (2 OH ¥ ABJIAETCA MOLYJINPY-
oM curHamoM YM pamMoctaHuum) 4epe3 Lerb TIpe AbICKAXKEHUH
R13, C13 nocrymaer Ha Bxon ycunurens 34.

ITocKoAbKy TepMOCTaOUIBHOCTh HAIpPSXKEHUs B TOYKE COCAM-

HeHHs pesuctopoB R2 n R4 ompenensercss HepexonoM KpeMHUEBO-
ro muoma VD1, cucTeMBl CMECUTENb-TETEPOAUH — TIEPEXOHaMi
monos VD2, VD3 u tpansucropos VT1, VI2, a BXoqHOTO Harps-

wenust YIIT — 3MUTTepHBIM Tepexomom TpaHsucropa VT3, o Bce

HATIPSKEHMs, OTpefensone 0anaHCUPOBKY VT, upu uzMeHe-
HUM TeMIIEPaTyphl U3MEHSIOTCS IPOMOPLHXOHATBHO B OAHY CTOPO-
Hy, He BHOCS B Hee CYIECTBEHHOM pasdamaHCHUPOBKH. JTOMOTHU -
TefibHAg YCTOHYMUBOCThL 0OecriedyuBaercs, pe3sucTopoM R5 u uenbio
O0C (R14) B VIIT.
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YCTPOACTBO CMOHTHPOBAHO Ha TUTAHKE AMATIA30HA IUTMHHBIX
BOJH nipueMHuKka BO®-201. [1py MoHTaXe WUCIIONIb30BAHEI pe3ucC-
Topel MJIT u xonmencaropst KT (C1, C2, C8) u KM (ocTanbHbIe),
C9 — cekuust umeromerocd B npuemuuxke BOP-201 6rnoka KIIE.
Karynika L1 HamoraHa Ha Kopryce pesucropa MJIT-1 COTIPOTUB-
neHneM 6osibite 100 xOM w1 conepxut 8 BUTKOB TipoBoxa [1DJTIIIO
avameTpoM 0,5 MM, xaryiika L2 HaMmatbIBaetcs Ha Kapkace rere-

POOMHHOrO KoHTypa JIB nuamasoHa m umeer 9 BUTKOB TpoBona
[I9JIL0O muamerpom 0,3 M.

Ilpu 4pesmepHo cubHOM curHale SddexT «IIPOCKAKUBAHUS»
PaIoCTaHIMH, HAaOMOMAIOIMACA U3-33 CTUIIKOM OOJIBLION TIOTOCK
yaepxanus PAIIY, scerna yaasanoch yeTpaHuTh YMEHbIIIEHUEM IJIU-
HbI INTBIPEBON TENIECKOMMYECKON aHTeHHBI. IToTpeGnsieMblii mipyem-
HUKOM TOK He MpeBbllliacT 4,5 MA, paboTOCTIOCOGHOCTD B IMaria3oHe
YKB coxpaHsieTcs 1pu CHIDKEHNH HaTIpSDKEHUS TIUTaHus 10 4 B.

Hamaxusanme mpueMHuka Hecnoxuo. CHavana IpU  OTKITIO-
YeHHOU aHTeHHe MOAOUpaIoT pe3uctop R1 Ko MoiyyeHUs Ha BBIXO-
ne YIIT nmocrosmuHoro Hanpsikenus 2,5....3 B. 3areM, Nogioums
AHTCHHY W M3MCEHSS PacCTOSHUE MeXIY BUTKaMM KaTywiku L2,
yCTaHABJIMBAIOT HEOOXOXUMBIM AMATia3oH TepecTpoiiku. MOHTaX-

Hasg CX€Ma NMpHeMHUKa TIPUBOAUTCS Ha pUc. 6.5, moapobHOe Oriu-
CaHUe HACTPOWKM TIpUBOAUTCH B [69)].

Y WA1

23
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Puc. 6.5. MoHTaxHas cxema paamo4actotHol yactn YKB npuemHuka ¢ QArY

6.4. Hecnoxhbin YKB YM npuemuuk ¢ OANY

YKB YM npueMHUK BEITIONHEH Ha 0ase paaMOTIPHEMHOTO YCT-
poricTBa TipsiMoro rnipeotpasosanus ¢ GAITY. PagnoyactoTHbIN Kac-
Kal rmpuemMHMKa (pyc. 6.6) cobpaH Ha Tpausucrope VT1 u npencras-
NeT co0O0M npeobpa3oBareib YaCTOTEl ¢ COBMEILEHHbIM reTepoOAUHOM,
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BBITIOJIHSIOIUMHA OTHOBPEMEHHO (PYHKIIMU CUHXPOHHOTO AETEKTOpa.
AHTEHHOIl TIPUEMHMKA CJTyKUT TIPOBOJ TOJOBHOTO teniedoHa, Ilpu-
HSTBIN €10 CUTHAT pagyioBellaTe/IbHON CTAHLMHU ITOCTYIIAET HA BXOMI-
Hoit KoHTYp L1, C2, HaCTpOeHHEI} Ha CPEMHIOI0 YacTOTY TIpUHUMa-
emoro YKB mmanazona (70 MI'n) w panee Ha 6asy TpaH3uCTOpa
VTI1. Kaxk reteponyH, 3TOT TpaH3MCTOp BKMIOYeH Mo cxeme ¢ Ob, a
KaK TIpeoOpa3oBaTesb 4acToThl — 1o cxeme ¢ O9. 'ereponuH niepe-
crpauBaeTcs B Avarna3oHe vactot 32,9...36,5 MI', Tak 4ro 4actora
ero BTOpPOM TapMOHWKHM JE€XHMT B TpaHULaX DPaIMOBEILATEILHOTO
VKB nmumamasona (65,8...73 MI'w). Kontyp L2, C5 HacTpoeH Ha
YacTOTY BIBOE MEHBUIYIO, YeM BXONHOM KOHTYP L1, C2, a mockosb-
Ky TIpeo0pa3oBaHue TIPOUCXOINT Ha BTOPOM TapMOHMKE reTeponuHa,
pa3HOCTHAs YacTOTa OKAa3bIBACTCA JIeXKallel B 3BYKOBOM JUarasoHe
yacTtoT. YcuiieHHe CUTHaIa pa3HOCTHOM 4acToThl 0DECTIEUNBAET TOT

Xe TpaHsucrop VT1, KOTOpBIi, KaK CHHXPOHHBIN AETEKTOP, BKIIIO-

yeH nio cxeme ¢ OB. Ycumurens 34 npueMHUKA ABYXKaCKaXHbBIX.
Kackan TmpexBapyTesIbHOTO YCWIEHMS BBIMOJIHEH Ha TPAaH3UCTOPE
VT2, a xackag yCWJIeHWSI MOILHOCTH — Ha TPAH3KMCTOpe VT3] l:{}ﬁ—
CJIyUIMBAIOT TIPUHSITHIE MEepefaYy Ha rOJIOBHOM ‘Tene(bon BF1 (TM-
4). BeixomHag MolHOCTh ycunurtens 34 Ha Harpyske COHpOTHBgIB};
Hyem 8§ OM Iipy TIMTAHUU OT OXHOTO 3IEMEHTa HarpskeHueM 1, :
okoio 3 MBT, 4TO BIIOJIHE AOCTATOYHO A1 pPabOTHI Ha TONIOBHOM
TeJie'cbOH. Tox, ToTpeOIsieMbIii TIPUEMHUKOM OT MCTOYHMKA TIHTA-
Hud, He npeBbimaer 10 MA,
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Puc. 6.6. Cxema HecaoxHoro YKB YM npreMHIKa ¢ DAMY

[IpveMHUK MOXHO co6paTh B JHOOOM ManoraGapuTHOM KOpIIyCe.
MoHTax nHasecHol. Pesucropei — MIJIT-0,125, okcHIHBIE KOHAEHCA-
Topel — K50-6, noactpoeuHsie — J00bIe ¢ BO3AYLIHBIM THUIEKTPU-
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KoM, octanbhble KM, KIIC, Karymxu L1 y L2 OeckapkacHble. BHyT-
PEHHUI MaMeTp HAMOTKU — 5 MM, LIAT HAMOTKH — 2 MM. Karymka
L1 conepxur 6 (¢ otBOTOM OT cepeauHsbl), a L2 — 20 BuTkoB npoBona
MOB-2 muamerpom 0,56 Mm. Karymiku L3, L4 comepkar mo 200
BUTKOB TpoBofa IIDJI mmamerpom 0,06 mM. MX HamarbBaoT B JBa
nposofa Ha ¢epputoBoM (400HH) crepxue muamerpom 2,8 MM U
miHO! 10 MM. Tpansucrop VIl MOXHO 3aMeHHTD Ha KT3102B, nipu
9TOM YYBCTBUTEJILHOCTh TIPUEMHMUKA TTOBBICUTCS.

HanaxuBanve npueMHUKA HAYMHAIOT C ycwnurens 3Y4. Pexum
pabothl Tpansucropos VT2, VT3 ycTaHapinpaior nonGopoM pesu-

cropa R5 10 MonydeHns KOmIEKTOPHOTO TOKA TOKOS TpaH3HCTOpa
VT3, pasHoro 4...8 MA.

Ilpumenanue pedaxmopa. iMenno taxas METOIMKA HACTPOHKU IpU-
BeaeHa B [70]. Cxema (puc. 6.6) TaKke MONHOCTHIO COOTBETCTBYET
VICXOIHOH. OmHAaKo, pexXuMm paGoThl cpasy OBYX Kackamos VT2,
VT3 Moxet 3aBHCETh OT BETHUMHBI OJHOTO pesucropa R5 tonbxo
IIPY HETIOCPEICTBEHHOMN TaJIbBAHUYECKOM CBA3M MEXITY KaCKamaMH.
[ 3TOTO HEOOXOMMMO 3aKOPOTHTH KoHaeHcarop C9 miepemMbly-
KOH. B npotuBHOM ciyyae xackan Ha TpaHsucrope VI2 nHactpau-
BAIOT 1oA00poM pesncropa R4, a xackan Ha VT3 — pesucropa R6.

Pexum rereponuna perymmpyior nox6opom pesucropa R, ypo-
BEHBP BTOPOW TapMOHWKM TeTepomaMHa — KoHaeHcatopoMm C6. Dg-
(GEKTUBHOCTh paboThi MPHEMHMKA 3aBUCUT OT YPOBHSI BTOpPO# rap-
MOHMKH KonebaHui reTeposyiHa B KOIUIEKTOPHOM TOKe TPaH3UCTOpa
VT1. C uenpio nosmliiedmns AMIUTMTYABl 3TOH COCTaBIAIOIEH eM-
KOCTH KOHACHCATOPA MOTOXKUTENBHON 06paTHOMN cBa3n C6 BbIGpana

B 2...3 pasa Gonbleit, 4eM 310 TpebyeTca s reHepanuy Ha OCHOB-

HOM YactoTte. ['paHWIBI IPUHUMAEMOrO IMAra3oHa YacToT yCTaHaB-
JINBAIOT M3MEHEHWEM WMHIYKTUBHOCTY KaTtyiiku L2. BXomHoii KOH-
TYPp HaCTpauMBalioT KoHaeHcatopoMm C2, OpueHTUDYSich Ha
MaKCHMAJIbHYIO TIONOCY YAepKAaHUs CUIHAOR MIpUHVMAaeMEBIX pa-

Avoctanuuit. 1o nuanasoHy nmpueMHMK TepecTpanmBalOT KOHIEHCa-

TopoM C7. ITonHOe onucaHue cxeMbl TIPMEMHUKA TipuBeaeHo B [70].

6.5. YKB UM ctepeonpuemHuk
Ha cemMun TpaH3ucropax

HyBCTBUTENBHOCTL TIpUeMHHUKA — 100 MKB, moTpe6nsgemsrit Tok

He TipeBbIllaeT 8 MA. B KadecTBe MCTOYHUKA ITUTAHUI UCTIONB3YIOT-
cs1 1Ba aneMeHTa A316 (R6, AA). AHTeHHOI CyxuT OTPe30K TIPOBO-
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ga, wmHoit 20...30 cM. Tlpn HeOmaronpusATHBIX YCIOBUAX TpUEMa
JUIMHA aHTEeHHBI MOXET ObITh yBemuyeHa 1o 1...2 M. st mpociyinu-
BaHUS TIEpeNay MOXHO MCHONB30BaTh CTEPEoTeieOHBI C CONPOTHUB-
NeHMeM 3BYKOBO# KATYLIKM TIocTosiHHOMY ToKy 40..100 OM.

- BxomHoii curnan (puc. 6.7), soimenennblii koHtypom LI, Cl,
HACTPOEHHLIM Ha cpegHioio yacrory YKB auamasoHa (69,5 Ml"lu),
YCWIMBAETCS ATIEPUOAMYECCKUM YCUIIMTENIEM Ha TPaH3UCTOPE VTl u
yepe3 KoHAeHcatop C3 TojaeTcsl Ha BXOA JETEKTOPA HA TPaHINCTO-
pax VT2, VT3. BelaeneHHbINA JETEKTOPOM KOMITIEKCHBIN CTepeo%/Ilrd
Han (KCC) ¢ perynsropa TPOMKOCTH R6 4epe3 KOHAECHCATOP V15
nocryraer Ha Bxox ycunurenst KCC Ha TpaH3uCTOpax VT4, 11.
Monuecymas yacrora KCC BoCcTaHABIMBAETCA KOHTYPOM L6, Cl1,
HacTpoeHHbIM Ha yactory 31,25 kI Yeumurens KCC OXIlﬁl(l)eH
ry6okoit OOC 1o MOCTOSHHOMY TOKY 4€pe3 Pe3HUCTOPbI R9Y, u
koraencarop C12. bnarogaps 310 CBA3M PEXUM PabOTEI TIO TTOCTO-
aunoMy Toky yewmreass KCC U mocieayronux Kackanos, CBs3aH-
HBIX C HUM TaTbBaHUYECKH, YCTAHABIMBACTCSl aBTOMATUYCCKH.

C Boixoga yevmurenst KCC mocrymaeT Ha BXOJI TIOIAPHOTO AC-
TeKTopa, cOOPaHHOro Ha repmaHueBblx guopax VD1 u VD2. HOI?(?C-
cyllasg 4acToTa MPORCKTUPOBAHHOIO TOJMSAPHBIM JAETCKTOPOM
ordunbTpoBbiBaeTcs KoumeHcatopamd C13 o Cl4. DMuTTepHBIC
TIOBTOpUTEIM Ha TpaHsucropax VI6 u VI7 cormacyloT BBICOKOS
BBIXOMHOE COTIPOTUBIIEHME TIONAPHOIO JAETEKTOpa € HU3KOOMHBIM
COTIPOTHBIICHHEM CTepeoTenedoHOB. ba3oBhie TOKM TPaH3UCTOPORB
VT6 u VT7 mporekaloT uepe3 AVOAB TOJNAPHOro IETEKTOpA, B
pe3ynbTaTe Ha HUX BO3HMKAET HeOOJBbIIOE HANPAKCHUE CMEILCHUA.
Taxoil pexxuM paboThl TOJSIPHOTO AETEKTOPA TO3BOMAET YMEHBIINTD

Puc. 6.7. Cxema YKB YM crepeonpuemMHuka Ha CeMi TpaH3ncropax
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HEJTMHENHBIC UCKAKEHUSI TIPU JETEKTUPOBAHUM, a TAKXKE UCIITIOUUTD
M3 CXEMBI MOJIAPHOTO AETEKTOpa MepeKoyatesi «Mono — Crepeo»
npu NMpueMe MOHO(POHUYECKUX TIepenay.

@Oynximy TpaHsucropa VIl MoXeT BHITIONHATD JTOBOI TpaH3u-
crop cepun ['T311. Tpansucropel KT3K5A MOXHO 3aMEHUTE JTIO-
OBIMU MATOMOILHBIMU BbICOKOYACTOTHBIMU KPEMHUEBBHIMU TPAH3U-
CTOpaMU C TPAHWUYHOM YaCTOTON TEHEpPALUMU TIPU BKIIOUEHUH I10
cxeme ¢ Ob He Huxe 200 MTI'u. IIpu Takoil 3aMeHe BO3MOXHO
norpebyercs moxodpark pesuctop R3. s 3TOro Ha ero Mecro
BITAWBAIOT TIEPEMEHHBIN pe3UCTOP compotusieHueM 4.7 xOM u
TIOACTPOCYHUK KATYWIKU L5 yCTaHABNUBAIOT B MONOXKEHUE, TIPM
KOTOPOM OH BBeieH Ha 1/3 juHbI Kapkaca. Meuss conpoTusiie-
HUC TIEPEMEHHOTO PE3UCTOPa, YCTAHABAMBAIOT PEXHM paboThl Te-
Heparopa OMM3KUN K CphIBY TeHepanuu. B crepeoreniepoHax Tpu
3TOM OyIET MPOCHYLIMBATECA CUTBHBIN ILYM.

[locye aTor0 Ha MecTo TIepeMeHHOTO Pe3ucTOpa YCTAHABINBAIOT
TIOCTOSTHHBIM ¢ OMIM3KUM HOMUHAIOM. TpaHsuctopel VT4... V17 MOTYT
OBITb 3aMeHEHBI JIOOBIMU MATOMOLLIHBIMU KPEMHUEBBLIMUY TpaH3UC-
TOpaMH COOTBETCTBYIOLIECH CTPYKTYPEI, UMEIOIMMU CTATUYECKUIT KO-
addunmerT nepenaun toka He Huxke 60. PasGpoc storo TapaMeTpa
I TpaH3ucropos VI6 u VI7 He momkeH npesbiiuars 30%.

Karymxu L1, L3 u LS comepxar, COOTBETCTBEHHO, 7 BUTKOB, 5
BUTKOB M 7 BUTKOB nipoBoxa [1OB-2 auamerpom 0,62 MM, Hamo-
TaHHBIX Ha CTePXHsIX U3 deppura 600HH mnuroin 12 u nuamerpom
2,8 mm. [Ilar vamorku karywek L1 u L5 coctaBnsieT 1,5 MM, L3 —
2 mm. Karymka L2 comepxur 15 ButkoB nposona ITDJIIIO mua-
merpoM 0,1 MM, HaMOTaHHBIX Ha Kopryce pesucropa R2. Karyika
LA comepxur 8 BurkoB mpoBoma [1DB-2 avamerpoM 0,62 Mm,
HAaMOTAHHBIX HA JATYHHBIH (MM ATIOMUHUEBBINA) CTEpXEHb aUa-
MeTpoM 4 MM M mmHoit 10 Mm. Ilepen HaMoTKoit CTePXeHb

HeobXxonumo oBepHYTb ABYMS cHOSAMM TMcuell Oymaru. Illar na-
MOTKU — 1 MM.

Karyuky 1.6 HaMarsIBalOT Ha TIOXBUXHOM KapTOHHOM KapKace,
HAJICTOM Ha OTPE30K KPYIJIOTO (AMaMETPOM 8 MM) WM NIpSAMOY-
rofbHoro (20x3 MM) crepxHa u3 ¢eppura 400HH wmm 600HH
winHoi 60...120 mm. Ee obmorka momxHa comepxars 130...150
BUTKOB TipoBoxa [19B-2 gmamerpom 0,18 MM, paBHoMepHO pac-
MPEACICHHOIO 1O Kapkacy miuHoH 25 MM. [lojgHoe omumcanue
[IPUEMHUKA ¥ YEPTEX €ro MeYarHoi TUTaTel mpusoaaTcs B [71].



6.6. YKB ym NMPUEeMHUK Ha OAHOM
TpaH3ucTope

[Tpoctoit YKB UM TpeMHHMK Ha OAHOM TPaH3UCTOPE MOXHO
cobparb MO cxeme, TpuBeaeHHOi# Ha puc. 6.8. TpaH3uctop VT1
paboTaeT B PeXMMe CBEPXPETCHEPATUBHOTO MPUEMA, YPOBCHDB BO3-
GYKEEHUA KOTOPOTO PETYAUPYETCS W3MEHEHUEM €MKOCTU KOHICH-
catopa C2. B xauecTtse 3TOro KOHAEHCATOpPa BIOJIHE MOXHO MC-
[IOJIb30BATh CKPYYEHHBIE MeXny co0Oi OTBOABI TIPOBOAHUKOB OT
KOMTEKTOPHON M 6a30BOji Lemd WIM TIPUMEHWUTD TIOACTPOCYHBIN

xongencatop tvna KITK-1 (4...15 n®). [TepemMeHHBIM pe3UCTOPOM

R1 ycraHaBaMBaeTcs TaKOi DeXUM pabOTBI Kackaja, KOTOPbIi
obecreyunaeT Haubonwlee yewireHue. [lepectpoiika BXOZTHOTO KOH-
Typa MO YacToTe ocyuiecTsisercs: KonaeHcaropoM Cl.

Karymka L1 umeer 8,5 BUTKa, HAMOTAHHBIX Ha KapKacCe Iua-
meTpoM 6 MM, Karymka L2 — 2,5 BUTKa Ha TOM XK€ KapkKace U Ha
paccroguuu 3..4 mm ot L1. Bro paccrosHue U3MEHSACTCA B TIPO-
ecce TIEPBUYHOW HAacTpoMKH TpUEMHMKa Ha HYXXHBI  y4aCTOK
JAMATIa30HA, TIOCIE OKOHYATEJILHOTO MoAabopa 3TH KaTyLIKH peKo-
MEHAYETCH 3a(PUKCUPOBATE KIIEEM.

O6e KaTyIIKU BBITIOTHEHBI riposoom [T BJI nuamerpom 0,8 MMm.
Jpocceru L3, L4, L5 umeror mo 7...9 BUTKOB, HAMOTAHHBIX Ha
kapkace auaMerpom 8 MM. B KadecTBe aHTEHHBI MOXHO TIpMME-
HUThb LITHIPL IJIMHONM 45 €M M3 TOJCTOTO MEAHOTO IIPOBOIA. B
kayecrBe BF1 mpumenensl ronmosubie Tenedonsr TMma TOH-2.
OnucaHue TpMeMHUKa TIpuBeneHo B [72].

WAL . L4 BF1
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L1 LZ?g L5
C1 22M
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33 C3~ T
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Puc. 6.8. Cxema YKB YM npueMHhKa Ha o;:;HbM TpaH3nCcTope
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6.7. YKB npueMHuk Ha ananoroeoii UMC

HMpuemnuk BeimonHeH Ha Mukpocxeme KS548YH1 (puc. 6.9), u
obecrieynBaeT TPOMKOTOBOPSLLMIA TIPUEM MECTHOM (MM MECTHEIX)
YKB UM paaunocranuuii. XapakrepHoit 0co6eHHOCTbIO MIPUEMHHU-
Ka ABIACTCA MCIIONb30BaHIE OAHOTO KAHAIA YCUIIUTEIS JUIA YCue-

HUs curHaioB PY U mgetekTMpoBaHus, a APYroro — s YCUJIEHUA
curdainos 3Y.

[Ipuem Bemercs Ha INTBIPEBYIO aHTeHHY WAL JUIMHHONR OKONO
METPa, BKITIOYCHHYIO B THE3A0 X1. CBA3b aHTEHHEI ¢ KojebaTeIbHbBIM
KoHTypom L1, C2 aBToTpaHcopmaropHas. Hacrpansator xoHTYp Ha
HYXHYIO PAIMOCTAHIUIO KOHIEHCATOPOM TiepeMeHHon emkoctu C2.
BhigesieHHBI! KOHTYpoM curHas PY mocTymaer yepes KOHAECHCATOP
Cl Ha neunseprvpyiomuit Bxox yewntens DAL.1. Mexay ero Bbiso-

- JaMu 3, 6 BKITIOYEH KOPPeKTHpYIoLIuii KoHaeHcarop C3, Mo3Bojisio-

UMM B LIMPOKUX MPEAENaX PETYTMPOBaTh LIYOUHY OTPULIATENBHON
o0patHoI cBsA3u — ee 1enb R1... R3, C4 Bmovena MEXIY BbIBOIIAMHU
7u3. I}epemeHHmM pe3ucTopoM R3 ycTaHABMHMBAIOT peXXUM paboTh!,
6nuskuii K Topory camoBosOyxueHus. [Ipu 3TOM TIPOMCXOIUT Yac-
THYHas KOMITeHcalMs Torepb B KoHType L1, C2, Gmaromapsa yemy
BO3PACTaiOT YYBCTBUTETLHOCTD U U30UPATENLHOCTS TIPUEMHUKA. Benen-
CTBUE OOJNBIIONO YCWICHMS CHUTHANA BBIXOAHOM KAacKal YCWIUTEIs
DAI.1 paBotaeT B HE/IMHERHOM peXKMe, YTO TIPUBOIUT K AETEKTUPO-
BaHHUIO MOIYJIMPOBAHHBIX KomebaHuit PY.

WA1 _ ! 5 P
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ca* I+ 4mA SA1! "Benm _l+
5 c5 4
P 100mx DA1 | GBI
X' o ' 638 K548YH1A ' 458
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4 - 3B X2
T d [ sy 1M 100
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R1

S 22l 804

Puc. 6.9. Cxema YKB npHUeMHuKa Ha aHanorogoi MIMC

il
+1.38 I NN 3 5

HponeTeKTupOBaHHblﬁ CUTHAN Togaercsa yepes uens C6, R4 Ha
MHBEPTUPYIOIMI BXox yeunurens DAL.2 (BeiBog 13). Ha Hero xe
TOCTYTIAET YEPE3 PE3UCTOP R5 HanpsxeHue oTpuLATENLHON 06paT-
HOU CBA3M € BbIXOAa ycwiuTens (BbiBox 8). BuIxomHoe HampsixeHue
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349 mocrymaer 4epes koHaeHcarop C7 Ha NEPBUYHYIO OOMOTKY
TpaHchopMaTopa, BTOpUYHAA OOMOTKa KOTOPOrO HarpyxeHa Ha
AMHAMUYECKYIO TOJIOBKY BAL ¢ peryasitopoM rpomkoctu Ré.

Karymika L1 comepxutr 9 ButkoB nposoja IIOB-1 auametpom
0,51 MM, HaMOTaHHBIX C IIATOM 1 MM Ha KapkKace AMaMETPOM 9 MM C
JATYHHBIM TIOACTPOEYHUKOM. OT TpOTLETO BUTKA, CUUTAS] OT HUIXKHETO
TI0 CXeME€ BbIBOJA, ACNAIOT OTBOA, KOTOPBIA B JalbHEHIIEM TIOAKITIO-
yajor Kk rtHe3gy X1. KonpmeHcatop nepemeHHoi emkoctd C2 THIa
KIIB, Ho momoiueT U APYToii, ¢ BO3AYLIHBEIM AUIEKTPUKOM. Brixox-
HOU TpaHCHOPMATOP UCTIONB30BaH OT PAaIUOIIPUEMHUKOB «BOD-12»,
«BO®-202»,. nuHamuyeckasa royioBka — 1I'J-30. BKmouus ripuem-
HUK, ITPOBEPSIOT PEXUMEI, yKazaHHble Ha cxeMe. KongeHcarop C3
OaOUPAIOT TaKOH eMKOCTH, YTOObl MAKCUMAJILHOE YCUJIEHUE TIpUEM-
HUKa (BOIU3U MOpora CaMoBO30YXIECHUA) TIOTYYAIOCH TIPUMEPHO TIPU
cpenHeM TOJOXKEeHUM IBIDKKa rnepeMeHHoro pesucropa R3. 'paHuiibt
MIPUHUMAEMOTO AUATIa30HA YacTOT (MX JKEJIATEJIbHO OTPEAETUTDL C
TTIOMOILLIBbIO COOTBETCTBYIOLIETO TeHEpaTOpa) MOXHO HECKOJIBKO U3Me-
HUTD TIepeMellieHreM moacTpoedHnka Karyiuky L1, IleyatHas mata
NMpUEMHUKA TipefcTaBleHa Ha puc. 6.10, moapobHOe OmMUcaHuEe U
MeTOAMKa HacTpoiKu mpuseaeHE! B [73].
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Puc. 6.10. lNeuatHan nnata YKB npuemHuka Ha avanorosoi MMC (Macwtab M2:1)
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6.8. YKB YM npuemMHuk
Ha mMmukpocxeme K174XA34

[TpueMink paboraer B ananazore 64...108 MI'y u uMeer uys-
CTBUTEIBHOCTE HE Xyxe 5 MKB/M. HomMunanbHoe HanpsxeHue
nuTaHus — 3 B. Beck BbIcoKoyacTOTHBIN TpakT (puc. 6.11), BKimo-
qass YM nmerextop, YBY u reteposinH, cobpaH Ha OIHOM crienma-
JIM3UPOBaHHOM MUKpocxeme DAL tuna K174XA34. Bra Mukpocxe-
Ma mpeacrapafer coboit YBY, cmecurens, rerepoaun, YIIY,
YyCUIUTENb-0rpaHUUUTE b, YM neTekTop, CUCTEMEI IYMOIIOHUXE-
HUSA U CXKATUA ACBUALMU YACTOTBI, KOTOPAsA TIO3BOJISET WCIONbH30-
BaTh HU3KYIO TPOMEXYTOUHYIO YacToTy — 60...80 kI
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c2 c12+! 330

= C!
1500 475MK
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Cc8 CcH

0,1 mx

C7,C9..C11 0,1 mk
C8 0,01 mk
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! 100 W 6800 c1o 10K

Puc. 6.11. Cxema YKB YM npuemHuka Ha Mukpocxeme K174XA34

CurHan ¢ anTeHHsl ocTynaer Ha YBY uepes xoxnencarop Cl.
Yacrory HacTpoiiku TeTepoiavHa OMpeAensioT sMemenTth L1, C4,
C5, VDI1. Hacrpoiika Ha craHmuM ocyuiecTBIseTcs PE3UCTOPOM
R1, usmeHsommMM Hanpsixkenue Ha Bapukarne VD1 tuna KB109. B
kadectBe PITY HCrONB3yrOTCS BCTPOEHHBIE B MUKPOCXEMY aKTHB-
Hble RC-QUIBTPEI HA OTTePALIMOHHMBIX YCUTUTENSIX, BHEIIHUMU D16
MEHTaMU KOTOPBIX ABIAIOTCH KoHaeHcatoprl C6, C8, C9, C11, C12
1 C13. Curnan 3ByKoBO# uactotsl 4epes kKoHgeHcatop C16 TTIOCTY-
NacT Ha PETYIATOp TPOMKOCTU — pe3ucTop R3. ¥Y3Y npuemuuka
MOXeT OLITEL JIIOOBIM, B TOM 4MClle U Ha MUKpocxeme K174XAl0.
Karymwka L1 — 6eckapkacHas ¢ BHYTPEHHHUM AHAMETPOM 3 MM.
Ona umeer 7 BuTKOB mposoma JIDB muamerpoM 0,31 mm. Ha-
CTPOWKA 3aKITIOYaeTCA B YKIIA[Ke TUATIa30Ha TIPUEMHHKA TIOACTPOi-
Ko# koHjeHcartopa C4. OmucaHue NnpueMHUKa TpUBEAEHO B [74].
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6.9. YKB UM npuemnHuk auanasona 63...108 My

[1pueMHNK TipeHa3HayeH JUTs TIpUeMa CTaHLUil, paboTaIoIuX
B nuanasoHe 63...108 MTI'u ¢ wacrorHoit momynsiumeir. UyscTBu-
TEJIbHOCTh TIPUEMHUKA TIPM COOTHOLUEHUU curHan/myM 30 gb —
He xyxe 70 mMxB/M. M36upaTeqbHOCTh TIO COCEAHEMY KaHATy —
18 nb. ITnTaetca npueMHUK OT HCTOYHMKA IMTAHMA HATIPSKECHUEM
9 B. CurHan c aurenHn! (puc. 6.12), yepes kowupeHcarop C2
nocTynacT Ha BXoaHOi KOoHTYp L1, Cl, nacrpoeHHslit Ha cepeqyimy
AvanasoHa. BrigeneHHas 3TUM KOHTYPOM IIOJIOCA YAacTOT MOCTYTIA-
€T Ha TpeoOpasoBaTeNb YaCcTOT, BHIMOMHEHHBIA HAa MMKDPOCXEMe
DAL tuna KI174I1C1. Ha srtoit Xe MHMKpocXeMe BBINONHEH U
TeTEPORUH TIPUEMHUKA.

Yacrora retepoaMHa ompesenseTca napaMeTpamMu KoHTypa L2,
C6...C10, VDI. Ipu Hactpoiike Ha CTAHIMIO MMOCTOSHHOE Harp#-
XKCHHUE, CHUMAaeMoe € ABUXKA MOACTPOEYHOro pesucropa RS, Bos-
ACUCTBYET Ha Karoj Bapukama VD1 U M3MeHSIET ero eMKOocTh W,
CJICIOBATENIbHO, YacToTy rerepoauHa. Hanpsxenue AITYT mocty-
naeT ¢ MUKpocxeMbl DA2 Ha aHom aToro Bapukama. Hanpsxenwue
IT4 yacroroit 6,5 MI'u BbImensieTcs Ha Harpyske TipeoBpasoBaTess
4acToThl — pesucrope Rl M yepe3 mbesokepammyeckuit QWILTp
ZQ1 noctynaer Ha BXon Mukpocxembl DA2 tuma K174YP3. [Toc-
nenHsAs comepxur YIIY, ycunurens-orpanuuurens, ¢asoBpalia-
T€IIb U YaCTOTHBIA AETEKTOp, TpeasapuTedbHblit Y3Y ¢ snekTpoH-
HOW PeTYIUpPOBKOH rpoMkocTH. B dasoBpamatene meTekTopa
pabotaeT KonebarenbHblit KoHTYp L3, C21. Ha pesucrope R7 BbI-
aenserca Hanpsokenue AITHIT, kotopoe moctymaer na Bapukan
VDI uepes uens R16, C16, R6, C11. C aereKkropa CHrHaI TOCTY-
MacT Ha BXOX mpeasaputenpHoro Y3Y. Perymiposka rpoMKoCTH
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Puc. 6.12. Cxema YKB YM npuemnuka gnanasoHa 63...108 Mry
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OCYLIECTBAAETCA U3MEHeHHeM corporupiaeHust pesucropa R10. C

BBIXOAa TIpEABApUTEIbHOrO ycwiutena curHan 34 rocTyriaer Ha
YCWINUTENL MOL{HOCTH, BBITIOJHEHHBI Ha OMEPALMOHHOM YCWIK-
Tesie — MUkpocxeme DA3 tuna KP1407Y]12 v nByx TpaH3ucTopax
VT1, VT2, BKIIOYEHHBIX TIO CXEME BMUTTEPHBIX ITOBTOPUTEIICH.

Karymky npuemuuka L1 u L2 GeckapxacHble, HaMaTbIBAIOTCS
Ha omipaBkKe auamerpoM 3 MM. Karywka L1 comepXuT 7 BUTKOB C
OTBOJOM OT TIEPBOro BUTKa, KaTywika L2 — 7 BUTKOB NpoBOAA
[1DB nuamerpom 0,4 mm. Katymika L3 HamarsiBaercst Ha pepputo-
BoM cepaeyHyuke Mapku 400HH auamerpom 2,8 MM H AjIUHOM
14 mM. Karymika L3 comepxur 16 Butkos [19B nuamerpom
0,3 MM, OHa JOJKHA C HEOOJBIUWM TPEHUEM TIEPEMELLATBCS TI0
crepxHio. [Tocie HAcTpoilKM Bce KaTylukd (PUKCUPYIOTCA STIOK-
CUIHOM CMOJIOM WK TEPMETUKOM.

Muxpocxemy DA3 moxHo 3aMenuts Ha KP140Y{1208. Omnu-
caHMe TIPMEMHMKA TpUBOIUTCA B [73].

Ipumenanue pedaxmopa. Cxema YM3Y B [75] umeer HeBepHO
MOKA3aHHYIO LieNb oOparHoit cBasu. Ha puc. 6.12 sTta wLenb
MOKa3aHa B MCIpaBJIeHHOM BHJE.

6.10. YKB npueMHUK HaA MUKpOCXeMe
K174XA34

[Tpuemuuk (puc. 6.13) BBIIOMHEH Ha ABYX MHUKpPOCXeMax U JBYX
TpaH3ucTOpax. JMamas’oH TpUHUMaeMblX yacToT 65...74 MIL, BbI-
XOIHas MOIMHOCTh mpueMHuKa 15 MBT, n1uanasoH 3ByKOBBIX 4acTOT
3aBUCUT OT UCTIONB3YeMBIX TeaedoHoB. [1pn MakcUMaTbHOU BBIXO/-
HOI MOLLIHOCTU TIOTpeOgeMblil ToK He Oonee 20 MA. Hacrpoiika Ha
IIPUHUMAaeMBbIe CTAHIIMA OCYLUECTBIISIETCA CaMOAENbHBIM KOHAEHCA-
TOPOM TIEpEeMEHHON eMKOCTU. BhlcOKoYacTOTHasl YacTh NMPUEMHUKA
MUMeeT YIPOIUEHHYIO BXOAHYIO LEMb M pa3MellleHa Ha OTAEIbHOM
MOHTAXHOI TUIaTe, Ha KOTOPO¥ BBINOJIHEH €lie U KOHACHCATOp
TiepemMedHol emxoctu Cl. Yewmurenb 3ByKOBOM YaCTOTBI BBITIOJNHEH
Ha onepauuoHHoM ycwmrene KP1407YA2. s yBenuueHMs €ro
MOUIHOCTU TIPUMEHEH IBYXTAKTHBIA 3MUTTEPHBIA TOBTOPUTENDL Ha
repMaHueBbx TpaHsucropax VT1, VI2. Yceunurens oxsayeH odpart-
HOI CBSI3BIO TI0 TIOCTOSHHOMY M TIEpeMeHHOMY ToKy. Pabodas Touxa
YCUIUTENA 3ajaeTcs AenuteneM Ha pesucropax R1, R2, a pexum
paBoTEI OMepaoHHoro yeumureas pesucropom R3. KonueHcaTopsl
Cl14, CI5 co3manoT CpegHIOK TOYKY TO TEPEMEHHOMY TOKYy A
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MOAKMIOYEH WS HArpy3Ku, a TIO TIOCTOSSHHOMY TOKY CHYXaT GuibTpa-
MU B LNy nuTadug. Karyiuku mHayktusHoctd L2, 1.3 coBMecTHO €
koHgencaropoM Cl3 cayxar U1 pasBsi3KU TPUEMHOM aHTEHHBI, B
KauecTBe KOTOPOil MCIONB3YETCA TIPOBOA T'OMOBHBIX TENeHOHOB.
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BUTKOB Kaxnmast. OnucaHue TpreMHHKa TIpUBoguTCs B [76].

ek 16 Om. IMogpo6HocT HacTpoiiku omucaHbl B {77].
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Puc. 6.13. Cxema YKB npnemuuka Ha mukpocxeme K174XA34

V-

B xauectBe VT'1l, VI2 momoitayr mo0ble HU3KOYACTOTHEIE I'ep-
MaHHEBbIE TPAH3UCTOPLI ¢ BO3MOXHO 00JIee BHICOKUM KO3 PULHM-
eHTOM repeaaud toka. Karywuka L1 6eckapkacHad, HaMOTaHa IMpo-
gonoM [1DB-2 nuamerpom 0,31 MM Ha ompaBkKe IUaMeTpoM 3,5 MM
1 uMeet 15 sutkos. Karymwku L2, L3 HaMOTaHbl OAHOBPEMEHHO B
JBa TIPOBOJA@ Ha OZHOM (PEPPUTOBOM CTEpXHE AMaMeTpoM 2,8 MM
OT MOACTPOCYHHKA KATYIIKM pPaJUOBEINATEIbHBIX TIPUEMHUKOB TIPO-
CTHIM OOMOTO4YHBIM TIpoBoAOM auameTpoM 0,19 MM u umeer o 30

6.11. MpocTtenwunn YKB HYM npuemMmHuUK Ha

Mukpocoopke KXA058

[TpmemHUK BuimosiHeH Ha MuKpocbopke KXAOQ58 u tpaH3ucro-
pe KT315 (puc. 6.14). [Turaerca ot Tpex sneMeHTOB 316 (R6, AA).

Karyiika L1 — GeckapkacHas ¢ BHYTPEHHUM IUAMETPOM 4 MM,
cogepxur 10 surkos mposoga [1DB guamerpom 0,5 mMm. B kaue-
CTBE Harpy3ku TIpMeMHMKa MCIONIb30BaHBl MUHUATIOPHBIC Teaedo-
HBI KUTAMCKOTO TIPOM3BOACTBA, C COIIPOTUBIICHUEM 3BYKOBBIX KaTy-
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Puc. 6.14. Cxema YKB YM npuemuuka Ha mmukpocotopke KXA058

6.12. HeCNnoXHbI NPpUEeMHUK Ha MUKpPoOCXemax
KXA058, K561J1A7 n K174YH7

IMpueMHuk paccuurad Ha 1pueM YKB panuocranuuit auarna-
30Ha 65...74 u 88...108 MI'y, uyscrBuTenbHOCTL 10 MKB, nuamnasoH
BOCIIPOU3BOAMMBIX 3BYKOBBIX 4actoT 63...10000 ['u, MakcuManpHas
MOIIIHOCTE 2 BT, MOTpeOIeMblii TOK B pexXuMe MOJYaHUSA He
oonee 50 MA. Curnan, OpuHATHIA aHTeHHOU (puc. 6.15), mocrtyra-
eT Ha yeunutenb PY, BeIONHEHHBIN Ha TpaHsucrope V11 u gamee
yepe3 pasaciuTesIbHBIA KouaeHcatop C2 Ha BXOH MHKPOCXEMBI
KXA058. Uens L1, L2, C4, VDI, R9, C6, RI13 mnpencrasnser
COOOM KJIacCHYECKUIT BapMaHT 3JIEKTPOHHOIO y3ia HACTPONKHU.
Jvanazon npuema BeIOMpaeTcsi mepexioyareneM SAl. Bce Heob-
XOAVUMBIE TIpeOOPa30BaHUA CUTHANTA TIPOUCXOAAT BHYTPU MUKPO-
cxeMbl DAL, TlpomeTeKTUpoBaHHBI HU3KOYACTOTHBI CUTHAT C
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Puc. 6.15. Cxema npuemHnka Ha MukpocxeMax KXA058, K56 1/IA7 u K174YH7
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BBIBOZIa 15 MMKpOCXEMBI TIOCTYIA€T HAa SMUTTCPHBIN TIOBTOPUTEND
Ha TpaH3ucTtope V12, a ¢ ero Harpy3ouHoro pesucropa Ri14 Ha
BXOI MUKpocxeMbl DA2, BemonHsonie GyHKIMIO YCUNUTENS 3BY-

KOBO#H yacTtoTel. I'poMKOCTE perymupyercs pesucropoM R15. Dne-
meHTel R7, R8, R10...R12, DDI, R16, VT3, HL1 o6pasyior y3en
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Puc. 6.16. [lewatHas nnata npueMHuka Ha MuKpocxemax
KXA058, K561/1A7 u K174YH7
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WHIUKAIMK TOYHOW HACTPOMKM Ha pamuMocraHmio. Ilpu orcyr-
CTBUM HECYINEH YACTOTBI MHAUKATOP MOXET XaOTUYHO MUIATh, TIPH
HAJTUIUN HECyLUEeN YacTOTHI MHAMKATOP CBETUTCH. '

Bapuxansl npueMHHKa MoOryT ObITb 3aMeHEHBI Ha KB109B,
KB109TI'. B 6eckapkacupix karywkax L1, L2 COAEPXUTCHA, COOTBET-
CTBEHHO, 3 U 7 BUTKOB MpoBoaa [1D]1 auaMeTpoMm 0,8 MM. KoH-
peHcaropel C14, C15 npunasiiel cBepxy mMuxpocxemnl DA?2. Yep-
TeX TMCYaTHOW TUIATBl TIPUEMHMKa TIPEACTaBieH Ha puc. 6.16,
TIOPOOHOE OTMMcanue TIPUEMHUMKA TIPUBOAMTCS B [78]. '

Ipumeuanue pedaxmopa. CornacHo cxeme u PUCYHKY TIeYyaTHOI
‘Tmarel B [78] MukpocxeMa DD1 He moakmiodeHa K UCTOYHUKY
KaKoro-Jmbo MUTAHUSA, YTO He YBETMYMBAET HAAEXKHOCTH Pabo-
THl Y371a MHAUKALIMU TOYHOIM Hacmoﬁxn. Ha puc. 6.15 u 6.16
3Ta OLIKUOKa UCIIpaBIeHa.

6.13. YKB npuemHuk Ha KXA058

Ha 6aze Muxpocbopku KXA058 6s11 crenan YKB panuoTipreM-
HUK, CX€Ma KOTOPOTo NPEACTaB/ieHa BallleMy BHUMaHMIO Ha puc. 6.17.
[Tpremnuk 6pit 3amyMan i paboTbl Ha HAYLUTHUKH OT mneitepa. OH
MUHUMAJTBHBIX Pa3MEPOB U yHoOeH IS TIEPEHOCKH B HarpymgHOM
KapMaHe KypTKM, pybaniku. Tak Kak MUKpOCxeMa TIOTpebsieT cpas-
HUTENILHO OOMBIUOI TOK (8....14 MA), B KayecTBe MCTOYHMKA TTWTA-
HWS TIDUMCHEHB! TPU HMMMHApUYeckue Oarapeiiku R6 (AA, pasme-
poM 14x50 mm). OcranbHasi yacTh cXeMbl ObUTa BHIGPaHA C yYeTOM
MIOHIDKEHHOTO HATIPSDKEHUSI TIMTAHUA M MAaJIoTo TIOTpeGeHus TOKa.

B kauectBe Y34 wucronbsoBamace Muxpocxema K538VH3A. Oua

00eCTIeUMBAET HOCTATOYHYIO MOLHOCTb Ha Harpyske.

JAns cormacoBaHUs MMKPOCXEMBEI C HU3KOOMHOM Harpy3Koi
HEOOXOAMMO BKITIOUWTE TOCHEHOBATEILHO ¢ Hei pesuctop Rll
conpotusiacHueM 100 Om. I paGoThl Ha TPOMKOTOBOPUTENb MOX-
HO TIPUMCHUTHL MUKpocxeMy KI157Y[(1. O6e MuxpocxeMbl coxpa-
HSIOT PabOTOCTIOCOBHOCTD TPH CHUXEHUM HATNPSIKEHUS TIATAHUS
no 3 B. [ind nepecTpoiiKi NMpUeMHMKa TIO JUAIa3oHy UCTIONb3yeTCs
BapyKan KBI134AT (moxHo ucnonssosats KB132AT), koTopbiit
BKITIOYACTCS B KOHTYP TETEPOAUHA Yepe3 pasHeTUTENbHbIN KOHIeH-
caTop. B KauecTBe TaKOTO KOHIeHCATOpa UCTIONB3YETCS CBOGOMHbIIA
KOHJIEHCAaTOp MUKPOCXEMBI MEXIY ee TpeTheil U YeTBEPTON HOXKa-
MU. ISl CTabWIM3aUMK OTIOPHOTO HATIPSKEHUS BapUKaIa CIyXHUT
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cxeMa MHUKPOMOLUHOIO CTaBMIIM3aTOPa Ha TPEX TpaH3ucropax. TpaH-
suctop VT3 gomxkeH ObITE repMaHUEBLIM. Bce 3T0 HEMHOTO YCJIOX-
HSIET CXeMy, HO [ENaeT e¢ 3HAYMTENbHO SKOHOMMYHEE M CTabuiib-
nee. Kosdduiyenr crabummsaumu cocrasasger mnpumepHo 10.
Hampsaxenue crabunusandv MOXHO M3MEHATH OT 1,5 1o 2 B 6e3
3aMETHOrO YXYAIIEHUA KoshduimeHTa crabuwimsanuy, noabupas
pesucrop R7*. [lpy HOMHHANax, yKa3aHHBIX Ha CX€ME, OIOpHOe
HanpsxeHue coctasasieT 2 B.

WA1 D1 KXAQS8
15 cz
8 10 MK
6,38
R1Q

BF1

458
2 +

VT VT2
KT361

@E
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620x

V13
MR3s8

Puc. 6.17. Cxema YKB npuemHuka Ha KXAQ58

Karyiuka HHIYKTUBHOCTH B KOHTYpE TeTepoAnHa CONePXUT 14
BUTKOB TipoBoaa [1OB auamerpom (0,4 MM, HAMOTaHHBIX BMTOK K
BUTKY Ha TIOJUCTUPONLHOM KapKace AuaMeTpom 6 MM ¢ deppuro-
BBIM TIOACTpoeuHnkoM Mapkid 600HH muamerpom 2,8 mm. Oie-
MEHTOM HACTpOifku siBasercs pesucrop R6 tuma CII3-36 u T.Im.
Taxoii pe3ucTop yaobeH TeM, YTO OH MUHMATIOPHBIA, MHOT0000-
POTHBIA U UMeeT TMOA3YHOK € METKO#, KOTOPYI0 MOXHO HCITOJIB30-
BaTLb B KayecTBe WIKATH HacTpoiiku. OrucaHue NpueMHUKa U
METOIMKA HACTPOMKM TpuBoautcs B [79].

Ipumenanue pedaxmopa. EAVHCTBEHHBIA HEIOCTATOK TAKOTO pe3u-
cTopa — 3TO TO, YTO OH HE TNpeAHasHayeH AJIA MCTONb30BaHUS
B KaueCTBE DEryIMpPOBOYHOTO, 3TO TIONCTPOEYHBIA PE3UCTOp C
orpaHU4eHHON M3HOCOCTOMKOCTBIO: Beero 1000 LMKIIOB (B OTIIM-
yde OT pPEeryJIMpPOBOYHBIX PE3UCTOPOB C TapaHTUPOBAHHLIMU
10000...25000 uuxnamu).
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6.14. YKB npuemMHukK B nadke curaper

OnHo M3 HECOMHEHHBIX JOCTOMHCTB 3TOTO NMPUEMHHUKA — BO3-
MOXHOCTb TIPUEMa OKOJIO JAECATKA TIONYIAPHBIX PAZUOCTAHIIMIA B
auanazoHax FM wm YKB. Kpome Toro, mpueMHMK o6namaet
HETUIOXMMU MapaMeTpaMU: €ro YyBCTBUTEIBHOCTH — HeE XYXe
7. MKB, BBIXOgHAasi MoliHocTh — OGosee 40 MBT, orHoleHue cur-
Hain/1uyM — He Menee 40 ab, ToK ToTpe6IeHHs B pexXuMe MOJua--
HUA (TIPM OTCYTCTBMM TIPUHUMAEMOTO CUTHANa) — MAaKCUMYM
10 MA, a MakcUMaNTbHBIN TIOTPeONsIeMBIil TOK — He Ooyiee 35 MA.
HMcrounnk nurauuss — Garapest HarnpsixkeHueM 3 B, paborocnoco6-
HOCTBb TIDUEMHHUKA COXPAHACTCS TIPU CHWXCHUM HATPSKEHUA A0 2
B. Ecau B KayecTBe UCTOYHHKA TIMTaHUS MCIIOJIL30OBaTh ABa TIOCHe-
JAOBATENBHO COCJMHEHHBIX aeMeHTa A316 (R6, AA), onu mpopa-
dotaroT HenpepblBHO 40...50 u.
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n BapuaHT YM3Y Ha mukpocxeme (6)
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OcHosy npueMnuka (puc. 6.18.4) coctasiasier MHOTO(YHKIIMO-
HanbHast MukpocxeMa K174XA34 (DAl), xoropas mpeacrasusieT
co0oit roToBulil cymepreTepoauHHLIl YKB npueMHHK, ITOCKOIBKY
COACPKUT U TeTePOIUH, U CMECUTeNb, U ycunuTens 114, u yacror-
HBIA AeTeKTop, M TpeABapuTeNbHBIH ycunurens 34. Kpome Toro,
MMEIOTCS aMIDTUTYAHBIA OrpaHUYMTENb M CUCTEMA aBTOTIOACTPOM-
K yactoThl (AIlTY). OcraeTcst nuilb MOAKITIOYUTL HABECHBIE SJI€-
MEHTBI, Ja «pacKayarb», NpU HEOOXOIUMOCTHU, BBIXOAHON CUTHAI
A0 HYXKHOH MOIHHOCTA — B5TO U OBIIO OCYIIECTBJIEHO B NaHHOM
KOHCTPYKLIMU, TIPUYEM C MaKCUMATBHBIM MCIHOJIb30BAHUEM THUIIO-
BOI'0 BKJIIOUEHHWSA MUKPOCXEMEI.

C anrenubl WAL (€10 CIIYXUT TIMeTeHasd pydyka MpUEMHHUKA U3
MHOTOXWIBHOIO MOHTaXXHOTO MPOBOAA B M3OIALUM) IIPUHUMAEMEBIH
CUTHAJT TIOCTYIIaeT HAa LUMPOKOIOIOCHEIM BXOXHOH KoJjeOaTe/IbHbIA
xontyp L2, Cl11, C13, paccuuraHHBblii Ha BRIOpaHHBIA AUAIIA30H, a €
KOHTYpa — Ha BXOJ MHKPOCXEMBbI, Ha BeIBoabl 12, 13.

K npyromy Bxogy MUKpoCXeMBI (BBIBOABI 4, 3) MOAKIIIOYEH KOH-
Typ rerepoauHa L1, C2, VDI. M3MeHenvem pe30HaHCHON YACTOTHI
3TOT0 KOHTYpa HACTPAMBAIOT MIPUEMHMK HAa HYXHYIO PafMOCTaHLIHIO.
OpraHoM HacTpOWMKM B JaHHOM ciiyyae fBfigeTca Bapukan VDI. Ero
EMKOCTb U3MEHSTIOT 3IEKTPOHHBIM CIOCOOOM, TIOAaBasl Ha BapuKar
TO WIM MHOE TOCTOSIHHOE HAallpsDKeHUe, CHUMAaeMoe ¢ IBUXKa Tiepe-
MEHHOT0 pe3ucTtopa R2, npu 3TOM 4acToTa HACTPOMKU TeTepOAUHa
MIPEBHIIAET YACTOTY CUMTHANA NMPUHUMAEMOH paguoCTaHLMU Ha 75
kK['i — 3HaueHHEe TIPOMEXYTOYHOM YaCTOTHI.

Bcs ocranbHada o0paboTKa CUTHAIOB — CMEIUCHUE, YCHJICHUE
curHaia I1Y, mpeTexTupoBaHue, NPeABAPUTEILHOE YCWJICHWE CHTHATA
34 — ocymecTBasgercss MUKPOCXEMOI, B UToTe Ha BbIBoAE 14 mnossiis-
erca curHan 34 ammmuryaon He Medee 100 MB, Kotopbii, B TIpUHIIU-
fle, MOXHO TIO[aBaTb Ha TONOBHOH TenedOH COTPOTURICHUEM Ha
meHee 100 OM. s mosnyyeHHs HauOONBIIETO BLIXOAHOTO CUTHAIA
34 BeiBOn 16 MHKpPOCXEMBI COEAMHEH C OOLIMM IIPOBOIOM Yepes
KoHaeHcarop C9, a mna KoppeKuuH npeablcKaxeHuii curana YM u
obecrieueHUs Oonbeil YCTOWYMBOCTH PabOThl YCUUTENSI MEXIY BBI-

BogamMHu 15 u 14 BxmoueH konaercarop C10, obpasyroluuit oTpHLia- -

TEALHYIO 00patHyIo cBI3b. Ha BhiBoAe 9 mMukpocxeMbl GopMUpYyeTCS
TIOCTOSTHHOE HATIpsSKeHMe, 00paTHO TIPOTIOPIMOHATLHOE YPOBHIO HE-
Cylie# yacToThl. Ero MOXHO MCIIONB30BATh, HATIPUMEp, I UHIMKA-
LMW HACTPOWMKM TIpUEMHMKA HAa paguocTaHMIio — cBetonuon HL2,
ABJISTIOLIUIACSA OMHOBPEMEHHO MHAMKATOPOM BKITIOUEHHMS TIPUEMHUKA,
IpY TOYHOI HACTPOMKe Ha pagOCTAHUMIO OYHET TACHYTb.
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UBbIXOI[HOﬁ curHast 34 mocrynaet ¢ MUKpOCXeMbl Ha TIepEMeH-
HBIM PE3UCTOP PEryIUMPOBKU TI'POMKOCTH, & C €r0o ABHXKA — Ha
yewintenb 34, BBINONMHEHHBINR 110 ABYXTAKTHON CXEME Ha TPaH3U-
cropax VT1..VT5. MoXHO NIpUMEHUTL YCUITUTEND M Ha CTIELUAliH-
3UpOBaHHOW MukpocxeMe K174YHA4A (puc. 6.18.6), HecMoTps Ha
TO, YTO B CIIPABOYHMKAX Ha HETO TIPUBEACHA HWXHAS TpaHUUA
MUTAIOIETO Hanpsikenus 5,4 B. Tem He MeHee, 3KCHEpUMEHTHI
TIOKA3alu, YTO COOPaHHBIH TIO TIPUBENECHHOI CXEME YCUIUTEND TIpH
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Puc. 6.19. leuatnas nnara YKB npeMHuka 8 nayke curaper
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HarpsokeHUM TMTaHua 3 B pasBMBaeT Ha Harpys3ke BBIXOAHYIO
MoutHocTh 50...60 MBT U coxpaHseT paGoToCnIOCOOHOCTh TIPA CHM-
Xeuud HanpsxeHus 10 2 B. JJOCTOMHCTBO YCUIMTENSA TaKXe U B
MAJIOM TOKE TIOTPEOMCHMS: B peXHUME MOJYaHus — 3 MA, npH
MaKcHUMalbHOMi TpoMmkoctu — 40...50 MA. HegocratkoM ycumurens
CIIEZIYET TIPU3HATL UCKAXEHUS TUTIA «CTYTICHBKa», KOTOpPHIE CTaHO-
BSITCSI 3aMETHBI TIPU YMEHBIUEHUN IIUTAIOLIETO HATIPSKEHUS M aM-
TUIATYABI BXOAHOTO CUTHAJNA.

Hetanu npuUeMHKWKa CMOHTUPOBAHBEI Ha TICYATHOM IIj1aTe
(puc. 6.19) n3 ogHoOCTOpoHHETO (POALIMPOBAHHOTO CTEKJIOTEKCTO-
auta. BHellinve rabapuThl KOpryca TIpeMHHUKa 86x356x34 MM.

Iunamuveckas rojxoBka BAl — 0,5I'J[LI-4 (nomoinmer
0,25TJ11-3 mamerpom 50 MM M BHICoTOM 18 MM) TpuKieeHa K
miepenHen cTeHKe Kopryca KieeM «MoMenT». ITedarHast mnara 3akpen-
JIeHa HAa CTOMKAX W TIpMXKATa TPSMOYIOJBHBIMM BBICTYIIAMM 3agHel
KPBILLIKK KOPITyCa.

Ha Mecte VT1 MOXHO YCTaHOBUTH OGO TpaH3UCTOP cepuit
KT315, KT342, KT3102 ¢ xoadpdumueHToM Tiepenayyd Toka He
meHee 50. C takuM Xe¢ WU OONBIUMM K03GPUUUEHTOM JAOJDKHBI
OBITh TPAH3UCTOPH! BLIXOMHOTO Kackajxa: Ha Mecte VI2, VTS5 xena-
TeJbHO Hcronb3oBate MIT35, MIT38, a Ha mecre VI3, VI4 —
MI41, MI142A, MII426. duomuni VD2..VD4 — repMmaHuenbie
cepuit 112, 19, 118 ¢ mobbiM OyKBeHHBIM HMHAEKCOM. Bapukarn
KB109B (VDI1) moxHo 3ameHuth Ha KB109I. Yuture, 4yro BHIBOL
aHoma y BapuKara Mapxupyerca 0eioil TOYKOA MAM TIONOCKOM.
Cseromuoxsl HLI1, HL2 MoxHO B34Th, Hanpumep, AJI307B,
AJ1307BM wmm moboit apyroi, BaxXHO, 4TOOBI OH TIOTPEOISAT BO3-
MOXHO MEHBIIMI TOK TpHU HaubGOoNbIIEH APKOCTU CBEYEHHUS.

Fereponuntag karywka L1 v Bxognas L2 — GeckapkacHble, UX
HAMaTbIBaIOT BHUTOK K BMUTKY Ha UWIMHAPUYECKOH OMNpPaBKe C
BHELIHUM IUaMeTpoM 5 MM, ripoBogoM TI9B-1 auamerpom 0,9 MM.
Karymika L1 comepxur 12 ButkoB, a L2 — 7. M0OXHO HUCIOIB30-
BaTb M OoJyiee TOHKUIT TIPOBOA, HO TIPM 3TOM CHU3UTCA AOOPOT-
HoCTb Karyiiek. [Tocie HaMOTKM BUTKH KaTyIlIeK HYXXHO PaCTSHYTb
Tak, 4ToObnl L1 crama mauHoi 12...16 MM, a L2 — 7..10 mM. B
JajJbHEIIeM JIMHY KaXIoH KaTyLWKU IIPUIETCS CKOPPEeKTHUPOBATh
B 3aBUCHMOCTH OT TOTO, Ha KakKoOi AuarnasoH HYXHO HacTpOUTh

npueMHUK. C YBEIMUCHHUEM JUTHHBI KATYLIKA (PacTAKECHUU €€ BUT- .

KOB) €€ WHAYKTUBHOCTbL YMEHbIUAeTcss, U HaobopoT. OnucaHue
NIpUEeMHHUKA U METOAMKA HACTPOMKU mMpuBoautrcs B [80].
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6.15. YKB npuemHuk Ha K174XA42

[Ipunuunuansiag cxema YKB mnpuemuuxa TIpUBEIEHa Ha
puc. 6.20. OH paccuuTaH Ha paGoTy B JAMAITA30HE 65,8...74 M@y u
MMCCT JNICKTPOHHYIO HACTPOMKY Ha paguoctaHiuu. Hacrpoiika ocy-
IECTBIIACTCA Bapukaniom VD1, yrpapisiomee HanpsokeHMe Ha KO-
TOPBIA TOCTYIIAET C MepeMeHHoTo pesucropa RI10. [Tpu TepeMere-
HUH IBVDKKA 3TOTO PE3UCTOPa U3MEHSAETCS NIOCTYIAIOLIEe Ha RApUKAIT
YIIPABJIAIOLIEE HATIPSKEHUE, BCIACACTBHE 4YETO MEHSICTCS ero eM-
KOCTb, CJIEAOBATENBHO, YacTOTa TeTEPOAUHA M YACTOTA HACTPOMKU
npueMHuka. K Bbixomy pgerektopa MuKpocxemsl DAL (BBiBOX 2)
TIOAKTIOYCH TIpEABAPUTENIBHBIN yeumuTens 34 Ha Tpausuctope VT,
l'Ima_eTcsI NMPUEMHUK OT WCTO®HHKA HEPEMEHHOIO HATIPSKeHUS
11...15 B, xoropoe BhinpsaMisieTcss mioaHbsiM Moctom VD2, K ero
BBIXOAY TMOAKITIOUCH CTabUau3aTop Ha Muxpocxeme DA2.
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Puc. 6.20. Cxema YKB npuemHunka Ha K174XA42

[TpyeMHHK CMOHTHpPOBaH Ha MeEYaTHOW IIIATE -M3 donprupo-
BaHHOTO CTEKIIOTEKCTONWTA TomtuHow 1,2 MM (puc. 6.21). Ilpu
MOHTAX€ WCIIONIb30BaHBl TIOCTOSHHBIE pesuctopbl MJIT-0,125, me-
pemeHHpre CII3-30a (R9) u CIT3-36 (R10), oKCHIHbBIE KOHIEHCA-
Topbl K50-35, ocranbubie — KT-2 (CS, Cl1) n KM-5, KM-6.
Karymwku L1 u L2 — 6eckapkacHbie. O6MoTKa TIEPBOM COIEPXKUT
12, a Bropoit — 6 BurkoB nposoga [1DB-1 muamerpom 0,5 MM,

mametp obMotok 4 MM. [lar Hamotku — | mM. J1nst yMeHblueH s
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MapasuTHBIX cBA3el Karymkyd L1 u L2 ciexyeT pacronoXurb mep-
NeHIUKYIAPHO ApYT Apyry. YToObl MHIYKTUBHOCTE BBIBOMOB KOH-
aercatopos C6, C8, C11 u Cl13 Obi1a MeHbLIE, UX ITMHA TOKHA
6LITL BO3MOXHO Kopoue. [Ipn orcyrcTBUM BapuKarna BMECTO HETO
MOKHO BKJTIOUMTH KOHAEHCATOP IMEPEeMEHHON €MKOCTH, a PE3UCTOP
nactpoiiku R10 u pesucropsl R1, R4 MCKIIOYHTD.
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Puc. 6.21. MevarHas nnata YKB npuemnmka Ha K174XA42

[Tpy TpaBWILHOM MOHTaXe M HCIIOJIb30BaHMM MCIIPABHbIX AC-
Tayieil IPUEMHMK HaYMHAaeT paboTaTk cpasy Mocie NnoJa4u MUTaHnA

U TIOMKITIOYEHUs aHTeHHBI. TpebyloTcs JMIUb TIPOBEPKA AMana3oHa
TIEPECTPOIKY YaCTOTH TeTePOIMHA M HACTPOHKa BXOAHOTO KOHTYPa
Ha cepeavHY AMara3oHa PUHUMaeMbIX YacToT. [TorHoe ormcanue

npueMHuKa npusoaurcs B [81].

178

6.16. NopTaTuBHbIA YKB npuemMHuk

OcHoBa npuemuuKka (puc. 6.22) — MHOTODYHKIMOHATBHASL MUK-
pocxeMa K174XA34 (DA1), npeacrapisiolas coboil cyrepreTepoamH-
Helii YKB npuemank. Ha BrBoae 14 MUKpOCXeMBI BLIACSETCS CUTHAI
3BYKOBO#1 YaCTOTHl amIumMTynoit He MeHee 100 MB, xoropwlii MoxHO
TIOJIaTh Ha TOJIOBHOM TenedOH colpothrieHreM He MeHee 100 Om.

B MoHnodoHuYeckoM BapuaHTe TIpUEMHKKA UCTIONb3yeTcs: YM3Y
Ha Mukpocxeme TDAT7050 (puc. 6.23), BKIIOYEHHON TIO MOCTOBOIA
cxeMe. BeixonHas MourHocts Y34 tipu stom 100 MBT 1 Gosnee (1pu

'HanpsokeHuW muradusa 6 B — 150 mMBr). Koadduumedt rapMonmk

He nipeseiaeT (,2%, nonoca yacror 20...20000 [, nmoTpebnsieMblit
TOK B PEXUME MOJIYaHUS 6 MA, COTIPOTURIIEHWE Harpy3ku 8...16 Om.

B crepeogoHruecKOM BapuaHTe TPUEMHUKA UCTIONB3YETCH MUK-
pocxema TDA7040T (puc. 6.24) — HU3KOBOJNBTHBINA CTEPEOEKOLED.

Bmecro UMC TDA7050 MoXHO MCHONL30BaTh mo6oil Y34 c

" YYBCTBUTENBLHOCTBIO He Xyxe 100 MB. Ha BbeiBOome 9 mMukpocxembl

K174XA34 ¢opmupyeTcss TIOCTOSAHHOE HampsiKeHWe 0BpaTHO Mpo-
TTOPIIMOHATBHOE YPOBHIO HEcyleH YacTorhl. Ero MoXHO Mcnonb3o-
BaTh, HAIIPUMED, JUTA MHIUKAIIMYA HACTPOUKU NIPHUEeMHUKA Ha Pamuo-
craHiuio. Cseromon HL2 mpu To4HOR HAacTpoilke HE CBETUTCA.

I'erepoaunnas Karyiuka L1 u Bxognas 1.2 — GecxkapkacHble, UX
HaMaTBIBAIOT BUTOK K BUTKY Ha LVIMHAPUYECKON OIIpaBKe BHe-
IWIHUM AMaMeTpoM 5 MM tipoBogoM [1DB-1 muamerpom 0,9 mm; LI
comepxut 12 ButkoB, L2 — 7 Butkos. Ilocie HAMOTKM KAaTYILKU
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Puc. 6.22. Cxema BbiCOKOHaCTOTHOrO 610Kka nopTatneHoro YKB npuemHmnka
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HYXHO pacTsHYTh TaK, 4Tobbl L1 crana JuiMHou 12...16 MM, a L2 —
7..10 MM. JuHY KaXION KaTyIUKW KOPPEKTUPYIOT B 3aBUCUMOCTH
OT TOrO, Ha KaKoil J{aIla3oH HYXHO HACTPOUTH TNPUEMHUK. Ecin
U3MEHEHUeM UTMHBI TToH00paTh HYXHYI0 MHIYKTUBHOCTD HE YIacT-
csl, HaJo OTMOTaTb ONWH-IBa BUTKA WJIM CTOJIbKO 3KE 100aBUTL.

+ Hactpoiika cBogaTCA X TIOI-

38 0opy MHAYKTMBHOCTEN KaTyLUEK

A0S0 tJ_ - BXOJIHOTO U TeTEPOIUHHOTO KOH-
7 I  yn  TYPOB. Chayaia TIOIKITIOYaroT aH-

: TEHHY Yepe3 KOHAECHCATOP €MKO-

22x Ry =16 cteio 20...60 m® x BBBOMY 12
MHUKPOCXEMBL ¥ U3MEHEHHUEM MH-
2I_4_T5I nykTuBHOCTH L1, a Takke repe-
MEILIEHUEM JBUDKKA TIEPEMEHHO-

ro pesucropa R2 u3 omHoro
KpaiHero TIONIOXKEHUS B JIPYroe
. HaCTpPauBalOT IPUEMHUK Ha BHIO-
paHHBI auanasoH (65,8...74 MI'n wm 88...108 MI'l), KOHTpOIMpYs
ero paboTy TO TIPUHMUMAEMbIM DPaIMOCTaHIMAM WIM TIOmaBasg Ha
AHTEHHBII BXOJI CUTHAJ COOTBETCTBYIOLIEH 4acTOTbI OT TEHEpATOpa.
[Tocse 3TOro BOCCTAHABIMBAIOT TIOAKITIOYEHE aHTeHHBl M HACTPanBa-
IOT BXOZHOM KOHTYp T10 HanOoJIbLIe# TPOMKOCTH 3ByYaHMA NEPEAAin.

Pesuctop R5* (puc. 6.22) orpaHu4uTeNbHbIH, €r0 CONPOTUBIIC-
HMe BIUSET, C OJHON CTOPOHBI, HA TPOMKOCTb 3BYK4, & C Ipyron —
Ha TIOSBJIEHME WIM MCYE3HOBEHME WCKAXeHWH, OCOOEHHO IpH
TIpMeMe CUTHATOB BJIM3KOPACIIONOXEeHHBIX ¥ MOIIHBIX pafuoCTaH-
unit. [lo3TOMy peinaTh BOTIPOC O NMOAOOpPE 3TOTO PE3UCTOpa HYKHO
JUIS KOHKDETHOTO MECTA 3KCIUIyaTalMi TIPMEMHMKA W YCTOBUH
npueMa. [logpoOHoe orMcaHue IIPUEMHUKA TIPUBEICHO B [82].

Bxon
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Puc. 6.23. Cxema
MoHopoHnveckoro YM34
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Puc. 6.24. Cxema cTepeogexonepa u crepeodoHnteckoro YM34
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6.17. YBY ana npuemHukos
Ha Mukpoc6opke KXA058

YKB YM npuemHukn Ha mukpocxeme KXA058 rpekpacHo
TIOBTOPAIOTCS ¥ TIPAKTUYECKU He TPeOyIoT 3acTpoiiku. OfHaKo Tipu
PACTIONOXKEHUM BelaTe/IbHbIX CTAHUUM HA 3HAYUTENLHOM YIare-
HUN OT HPUEMHUKA, CTAOUIBHBIA KauecTReHHBI TIPUEM BO3MOXEH
TOJIBKO Ha HapyXHY10 aHTeHHy. [ yBeTHMYEeHUs YyBCTBUTENBHOC-

TW TIpUEMHHUKA ObUT paspaboraH mpocreiiinmii YBU (puc. 6.25),
COAECpXKAIIUA MUHUMYM 3JIEMEHTOB.

|__{|C5

I -{:%20—>+8...9|3
0,01MK ca*
_1C R1*
‘ 2 s Tap L1820 Kxe058 DAl
5...20 il 8
WA1 ' g |"‘
VT1 C6
KM303E 2 9 .7
N e |
7 36

]
L1 ci =  C7°
5.

20 :Eo

Puc. 6.25. Cxema nogkmoveHns 0OMonHUTeNsHoro YBY

Karymxku L1 u L2 — GeckapkacHbie, TIPOBOX IHAMETPOM
0,7 MM. OHM comepXaT 5...6 BUTKOB C BHYTPEHHUM IAAMETPOM
4...4,5 MM, C OTBOIOM OT BTOPOI'O BUTKA. [IpM MOHTaxe KaTYIIKU
CNiefAyeT PacTIoNOXUTh B3AUMHO TIEPTIEHIUKYNSPHO, TIOAANbLIE IPYr
oT apyra. KenarensHo L2, C3, C4 momecTuTs B 5kpad. HoMuHansl
Aetaneit HekputuuHbl IIpy 3aMeHe pesucropa Mexay BeBogaMu 7
u 9 UMC na xontyp L3, C7, kak 1moka3aHo Ha puc. 6.25, 4yBCTBU-
TEJIbHOCTh TIPUEMHUKA 3aMETHO ToBbiIHaeTcd. EMkocts C7 HeoO-
XOIMMO TTOR00paTh 10 NyyiieMy ripueMy (B mipefienax 10...30 nd).
Karymka L3 umeer 4..5 BUTKOB Toro xe mpoBoja.

BecbMa monesHo mpumenenune AITY, peKoMeHIoBaHHOE 3aBO-

AOM-U3TOTOBUTENIeM MUKpocbopok. [loapobHee cxema TIpueMHuKa
ornmuchiBaercs B [83].
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6.18. YKB cTtepeoTioHep

CrepeottoHep (puc. 6.26) BbimomHeH Ha MMC KXA038, u He
uMeeT Kakux nubo ocobeHHocTeid, paboTaeT B AuarasoHe
67...108 MI'u, Tok TroTpebneHus He Oonee 25 MA.

TroHep cobpaH Ha IIaTe pasMepoM 7,5x3 cM. Bce mocTosiHHbBIE
pe3ucTopst — MowHocTbio 0,125 Br, mopctpoeunstii pesuctop RS
— Tura CI15-2BA, nepemenuniit pesuctop R4 — CII-I ¢ mmHei-
Holt xapaktepuctukoil A. KonageHncaropsl — tumna KT-2. Bapukan
VD1 MoxHo 3ameHuTs Ha KB901B. BMmecto Tpansuctopa KT3102b
MOXHO HUCIIONBL30BATh NI000W KPEMHUEBbI, HO ¢ GONBIINM KO3(-
dunmedToM nepegayd. Kartymka L1 HamoTaHa Ha omlpaBke aua-
MeTpoM 6 MM W colepXuT 6 BUTKOB TpoBoxa [19B-2 nuameTpoM
0,15 mm. Katymka [.2 HaMOTaHa Ha 4eTbIPeXCEKLIMOHHOM Kapkace
AuaMeTpoM 6 MM ¢ TopcTpoeuHukoM Mapku 600HH u copmepxkut
360 ButkoB mposoga II1DB-2 guametpom 0,12 MM. HamaxuBanue
TIOHEPa 3aKJIIoyaeTcsl B HacTpoike KaTylKM L1 Ha BEpxHIOKO Ipa-
Huuy nuarnasodHa (108 MT'u).
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Puc. 6.26. Cxema YKB crepeorioHepa

Pesuctopom RI1 perynmupyioT HeoOXOOUMYI0 4yBCTBUTEJIBHOCTD
npueMunka. Pesucropom R3 pobuBarorcst Toro, 4trobbl HE- OBLIO
Ieperpy3ku crepeogekoaepa. PesuctopoM RS perymupyioT mepe-
XOMHOE 3aTyXaHue MEXAy KaHalamu. 3a OCHOBY CTEpEOIeKoJepa
B3sTa cxeMa A. 3ancaposa («Pammo», Ne 10, 1987 r.) [lompobnoe
OITUCAHUE KOHCTPYKLIMY TIpUBOAUTCA B [84].
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[(nasa 7

YKB YM koHBepTepbl
ANS NMPUeMHUKOB

Kak mpaBuio, y OonbluyHCTBA pagyoCyLIaTeNled yXe uMeeTcs
IIPUEMHUK Ha palMOBElIATe/IbHBIE TAATIA30HBI, M eMYy HeT Heobxomu-
MOCTH cOOMparb U HaCTpauBaTh HOBOE TIPMEMHOE YCTPOICTBO IUIS
IpyeMa PaTUoOCTaHIUN NPYTYX OUaNa3oHOB. OCTATOYHO UMETh IIPU-
CTaBKYy-KOHBEpPTEP, PaboTaIoNyio ¢ OOBIYHBIM TIpHEMHUKOM. KoHpep-
TEPbI HECKOJIbKO CHILKAIOT YyBCTBUTE/IBHOCTD IIPUEMHHKA, HO B psilie
CJTYY4€B 3T0 HE MENIAeT MOYyYaTh KAYeCTBEHHBIH IIPUEM: HeoOXoauMo-
ro CHMrHama. Hybke npuBOISTCA cXeMbl U OIMMCAHUA KOHBEPTEPOB Ha
TPAaH3UCTOpax ¥ MUKPOCXeMax. YCTPONCTBA PacCUMTaHbl LI paGoTsl B
OTIpeNeNeHHbIX auanasoHax 4yacroT. OMHAKO BCE OMMCAHHBIE YCTPOU-
CTBA MOXHO HUCTIOb30BaTh W Ha APYrMx yactorax. s aroro, Kak
IIPaBWIO, HYXHO TOJBLKO M3MEHHTb YacTOTy TeTepoivHa KOHBEpTepa.
KOHCTPYKTMBHO OHM MOTYT OBITh BHIIIOJTHEHB! B OTIENIBHOM KOpITyce U
C aBTOHOMHBIM UCTOYHUKOM MUTaHMS. Ho MOXHO W BCTpauBaTh MX
HETIOCPEACTBEHHO B KOPITYC MCTIONB3YEMOTO MTPUEMHHKA.

7.1. YKB KOHBepTep Ha TpaH3ucTopax

Kougeptep (puc. 7.1) mosBongeT MpUHUMATL CUTHAIBLI C 4acTOT-
HOM Momynsanueil muarrasoHa 65...73 MI'u nipu nomoum VKB YM
TIpUeMHuKa AuanasoHa 88...106 MI'u (FM). BxogHoii curHai ¢ yac-
T0oTOH 65...73 MI'1 BhImENgeTca BxomHbIM KoHTypoM L1, C1, Hactpo-
€HHBIM Ha CepeuHYy 3TOrO AUaria3oHa, U TIOCTYIIaeT Jajiee Ha 3aTBOp
rroneBoro TpaHsucropa VT1 tuma KII303T. Ha srtom TpaHsucTope
BBITTOJIHEH TipeobpasoBarelb 4acToThl. Ha ucrox TpaHsuctopa VTl
yepe3 KoHaeHcaTop C4 TTogaeTcsi CUTHAJ TeTepOAMHA, BHITOIHEHHOTO
Ha 1roneBoM Tpan3ucrope VI2 tuma KIT303T. KoHtyp reTepomuna
L2, C6 HactpoeH Ha yactoty 30 MI'L. B pesynbrate BxoqHoii curHan
ripeobpasyercad B curdai dactoroi 88...108 MT. Dror curHan cuu-
MaeTcd co cToka TpaH3ucropa VI1 u yepes konpeHcatop C3 mocty-
TTaeT Ha AHTEHHBIA BXOH TIPOMBILIUIEHHOTO MPUEMHUKA.
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TpaH3uCTOPbl MOTYT OBITH C APYrUMU OYKBEHHBIMM MHAEKCAMU.
Katymuxu L1, L2 HamoTaHbl Ha KapKacax muMameTpoM 4 MM M
TAHON 10 MM ¢ JIATYHHBIMHU TIOACTPOCYHBIMU CEpACUYHUKAMU JUTU-
"ot 5 MM. Karymka L1 comepXut 5 BUTKOB ¢ OTBOIOM OT 1 BUTKa,
karymka L2 — 10 BuTKOB ¢ otBomoM 2 BUTKa. OOe KaTylIKH
HaMoTaHb! TipoBogoM [1DB-2 guamerpoM 0,4 Mm. Hactpoiika KoH-
BepTEpa 3aKJIIOYAeTCsS B HACTPOMKE KOHTYpa reTepoiiHa Ha 4acToTy
29...31 MTI'y. BxogHoil KOHTYp HacTpaUBaeTCs Ha CepeauHY TIPUHU-

MaeMoro muanasoHa. KoH-

|—“02 - > +3..12B Be _
. pTep MOXHO WCTIONb30
0,01 M ?Jlﬁ 63 BaTh ¥ HaoGOPOT, WIS TIPU-
.»_.H__"Q"'“e””"“’ eMa CUTHIOB B JHAana3oHe

a g 88...108 MTy a YKB UM
I 25 o paavioBelllaTeNIbHBIA  TIpU-

_iC1 c4 R3 ' L eMHUK pauMamasoHa 65...73

UTss  Toorwm ‘OOKQ 5 MTu., g 310r0 HYXHO

», YMEHBIIUTH EMKOCTb KOH-

VT1, VT2 KN303r 1 nmewncaropa C1 mo 15 n®d.

Puc. 7.1. Cxema YKB xoHBepTrepa Ha HOI[pOﬁHO CXCMa KOHBEp-
TPaH3NCTOPaX Tepa OnuchiBaeTCsH B [85].

7.2. YKB kKoHBepTep Ha OAHOM NOJiIeBOM
TpaH3ucTope

Kouseprep (puc. 7.2) mpeAcTaBisieT coboi MOICPHU3UPOBAH-
HbIJl BApUAHT TIpedbinylileli cxembl. B maHHOM cXeme nmpeobpa3oBa-
Teb YaCTOTHI HA TOJEBOM TPAH3UCTOPE 3aMEHEH MUOJHBIM CMECU-
TeneM. DTO CHETaHO C UENbI0 COTJIACOBAHUA HU3KOIO BXOIHOTO
COTIPOTUBJIEHUST NPUEMHUKA C BBIXOAHBIM COTIPOTUBIICHUEM IIpE-
obpasoBaresiss Ha TpaH3ucTope. JIMOOHBI# CMECUTENb B 3TOM CIIy-
yae . yuMeeT OoJiee BLICOKMI Ko3PPuuyeHT mepenayu U, CIENOBa-
TeJIbHO, YBETWYUBAETCAd YYBCTBUTEIIBHOCTE KOHBEPTEpPA B LIETOM.
letepomuH KOHBEpTEPa BHINOMHEH Ha TpaH3uctope V1, ero yac-
ToTa 3ajgaeTcsi TlapaMeTpamy Karymku L1 u konpeHncaropa Cl.

Curnan rerepomuHa 4actoToit okomo 30 ML moctymaetr Ha
aHon repMaHuesoro auona YD1. Ha xarox aroro auozxa nocrtymnaeT
TIDUHATHIA aHTeHHOH cUrHajJ. OQHOBPEMEHHO Ha KaToA€ AMOIa
TIPUCYTCTBYIOT M CUTHAIBI TIPOIYKTOB TIpeoOpasoBaHus 4acToT, KO-
TOpbIE BBIAENAIOTCS BXOJHBIMU LEMSMU UCTIONb3YEMOTO TTPUEMHU-
ka. KoHBepTep MoXeT paboTaTh 03 NOTIONMHUTENbHON HACTPOHKH €
npueMHukoM auamasoHa YKB1 wmm YKB2. B xavecTBe nauola
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VD1 MOXHO WCnoOJB30BaTh IIPAKTMYECKU 000 MaToOMOLIHBINA
TepMaHueBBIN nuon, HanmpuMep, 18, T507, ¥ T.x.

B xauectBe kartymku L2

HCNONB30BaH Japoccenb IM-0,1 | c2

C MHAYKTUBHOCTBIO 10 MKIH. Moot > +3..9B
Karymka L1 HamoTaHa Ha Kap- KM303 | ypy

Kace OTUaMeTpoM S MM U [UIM- _les (_\ 95 €4 1 aurenme
Hol 10 MM, u comepxur 10 100 i R
BMTKOB TIpoBoma I19B-2 mma- == | L2
meTpoM 0,4 MM ¢ OTBOZOM OT 2 IR 10w

BUTKA. HO}ICTpOE‘leIﬁ cepacy- Puc. 7.2. Cxema YKB xoHBepTepa
HUK — U3 MCIU UIM JIATYHU Ha OOHOM fOJEBOM TPAH3UCTOPE
mwmHou 5 mM. Hactpoiika npo-

U3BOAUTCH AHAJIOTUYHO PAaCCMOTPEHHOM BHIIE cxeme. OTMcaHUe
TIpUBORUTCH B [83].

7.3. YKB 4M koHBeptep
Ha Mukpocxeme K174MNC1

OTCYTCTBUE 3NIEMEHTOB HACTPOWKYM CYLIECTBEHHO YIIPOILAET
KOHCTPYKLMIO Mpeobpa3oBatensi, TaK KaK HaCTPOWKA NPOU3BOIUT-
Cd4 CaMUM IIpUEMHUKOM. B mpemraraemom konBeptepe (puc. 7.3)
nucnons3yercss MukpocxemMa K174I1C1, kortopass uMeer xopolyio
Pa3BA3KY MEXAY CHUTHAJIIOM TEeTepOAMHAa M BXOIHBIM CUTHAJIOM.
CrnemoBatesibHO, 1aKe MOIIHBIE BXOJHBIE CUTHATIbl HE3HAYUTENBHO
PacCTpauBaloT reTepoiMH. Mukpocxema HeKPUTHYHA K TTHTAIONIE-
MY HamnpsDKE€HMIO, TaK KaK COINEPXMUT BCTPOSHHBIN CTaGMIM3aTOp
HaTpsKeHUs. YacToTy reTepolMHa OMpeIeaIoT TapaMeTpbl KOHTY-
pa L1, C4. Bxonnoii curHai moctymnaet yepes KoHgeHncarop Cl Ha
BXOJl npeobpasoBatens yactoThi. Ha Harpyske npeobpasoBatenss —
pesucrope R3 — BHIAENSIOTCS CyMMapHas M pa3HOCTHASA COCTABIIS-
IOIMe CUrHaya. Yactota rerepomuua 3amaercss paBHoit 40 MIw.
[Ipy McrONb30OBaHMM TpMeMHMKa ¢ AuamasoHoM 88...108 My
UCTIONIB3YEeTCA Pa3HOCTHASA 4acToTa, 4 CyMMapHasi — oT(UILTPOBBI-
BacTCS BXOAHBIMU LEMAMU NMPUEMHHUKA. B JaHHOM ciyyae ¢ rfomo-
LWbIO KOHBEPTEPA NMEPEKPHIBACTCA AUATIA30H BXOOHBIX CUTHAJIOB OT
128 mo 148 MTIn. Ilpu HeoGXOmMMMOCTM MOXHO MepeKpbIBaTh W
Apyrue NUAINa3’oHbl, MMyTeM U3MEHEHUs 4acTOThl TeTepoauHa. Muk-
pocxema DA BronHe paborocrmoco6Ha 10 yactoTel 200 MTw.
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Yy DAT S Karymmka L1 HaMoraHa
=1 R3

6] ol OM cepreYHu-

o 2] Lol 5 20 .. HaTIOACTPOEYH pa
100 —/ L Ke OT MarHuTonpoBoaa
Loim  CE_12a u comepXuT 5 BUT-
P':Elli : 2 |—’ Baxon  goB IpoBoda [19B muamer-
S I IV I % poM 0,3 MM, HaMOTaHHBIX
c3 ,_H_4 A ,__“_“CS 100 M Soxo

200 | ca 200 BUTOK K BUTKY. MUKp
I 300 My DAl MOXHO 3aMEHMTb
Dﬁg i Ha K17411C4 unu ee aHajior
S0O42P. Hactpoiika KOHBEpP-
Puc. 7.3. Cxema YKB YM koHBepTepa Tépa CBOIUTCA K yCTaHOBKE

Ha mukpocxeme K174[1CT 4acToThl rerepoauHa HU3MCE-

HeHueM WHAYKTUBHOCTH KaTyiuku L1. [ToiHoe onucaHue KOHBEP-
Tepa npuBoguTcs B [86].

7.4. KouBeptep Ha K174MC1
Ha Bce auanas3oHbl YKB

D1oT KOHBepTEDP (pUC. 7.4) MOXeT GbITh MCTIONB30BaH A TIPH-

% | 8 MI'u)
i1. Kak B BepxHeM quamasoHe YKB (88...10 ,
MA PAOCTAITIE b TaK U B HMXHEM €ro Yy4yacTke

(65...73 MTI'm). B cxobkax mpuse-
[eHa HyMepanus BbIBOIOB TP UC-

warV c2 50 |> Buxoa  TTOJI3OBAHMN MHKpOCXBMbI

330 AL | Ra K®174I1C1. Karymka L1 comep
R1 e N 180 XuT 8 ButKoB nposoma [19]1 mua-
7 1'%0‘"_8 22; “(?),Z metpoMm 0,35 MM, HaMOTaHHBIX Ha
o™ ._?_041: J py Kapkace TUAMETPOM 8 MM Cc;: cg:g:
TI aley fa] Tieoo PUTOBBIM noz[c:'rp%el‘{nl—flbm HgMeT-
==csijw  Gle] A HUKoM Mapku 40 U I T

B - o ¢l %5 pom 2,8 mm. bnaropaps mpocto
210 =4 B KOHCTPYKLIMM M MaJIbiM pa3MepaM

C1 530 Plkairancy KOHBEpTEp JIETKO BCTPAaMBAETCA

| BHYTph JI000r0 NpUeMHUKA U ITH1-

Puc. 7.4. Cxema KOHBEpTEPA H&  paeTcs OT HETO Xe. [10MHOE OMnuca-
K174MC1 Ha Bce ananasoHs YKB Hye KOHBepTEpa IPUBOIUTCA B [ ] 6].
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13. A. CrendwHoa. MpuemHnuk NPAMOro YCNeHws ¢ noneswmMu TpaHaucTopamu / «Paguo», 1983, Ne7. C. 33.
14. B. Mongkos. OAHOKOHTYPHLIA NPUEMHNK NPAMOTO YCUMte HUR / «Papwo». 1984, Net0. C. 49,

15. WBanos B.C. MNpuemnink NpAMoro ycunenvs, — B nomows PaAvoKpYXKyY / MaccoBas pagnobubnuoTexa,
BbIN. 1051 — M.: «3Heprua», 1982, C. 35.

16. U. I'nbMaroB. CaepxaKoHOMWYH b npuemHuk / «Pagvoniobutenns, 1998, Ne2. C. 18.

17. A. 3axapos. CpenHeBOMHOBbIA RPUEMHWK Npsimora yeunexus / B nomowb panuomobutenio: CSopHuk. Boim.
106 / Coctas. B. C. UsaHoB. — M.; NMarpuor, 1990, C. 9.

18. E. Apxvnos. MpocTtoit npremHnk 2-V-2 Ha st TpaHaucTopax / «Paguo». 1970. Ne2. C. 32.

. 19. B. BnarosecThulil. CB NPUEMHIK NDAMOrO YCMABHUR Ha NATW TpaH3kcTopax / B nomouwls paguonobutenio:

CGophuk. Buin. 106 / Coctas. B. C. UsaHos. — M.: MatpuoT, 1990, cTp. 4.
20. B. BepioTvH. Papnonpuemunk «l0HOCTL- 105» / «Pagwo», 1987, Nei12. C. 33.
21. . Benguxwid. PagnonpuemHmk wa nnellepa / «Panmoniobutens», 1998. Ne 1. C. 17.

22. E. 3ailues. MpuemHyk npaMoro ycwienus Ha ulecTy TPpaH3nCTopaX € HU3KOBONLTHLIM NUTaHeM / «Pagmos,
1982. Ne3. C. 51.

23. A. Baxapos. WectutpaHsncTopHbii npveMHnk guanasoxa CB / B nomow paguomobuteno: CEopHuk. Bin.
106 / Cocras. 6. C. MBanoB, — M. MatpuoT, 1990, cTp. 6.

24. H. NytatyA. CeMUTPBHINCTOPHEIA NpremHuk B-CB ¢ 3NEeKTPOHHOA HacTpoitkoM / «Pagno». 1970. Ne12.
C. 46...48. o

25. W. Heuaes. MpreMHKK Npamoro youneHns ¢ nepeMeHHO# nonocolt nponyckaiws / «Paguo». 1990, Ne2. C. 78.

26. M..Cpepos. CeMUTpaH3UCTOPHLIM NPMEMHNK MPAMOro ycunenns / B nomoub panuoniobuteno: CHopHuk,
Buin. 106 / Coctas. B. C. UBaHos. — M. MaTtpuoTt, 1990, cTp. 15.

27. H. Boposckoii. CemutpananctopHwi [iB-CB NPVEMHVK NpaMoroe ycunedua / B nomous paavenioButenio:
CGophuk. Buin. 106 / Cocras. b. C. UBaHoB. — M.: Matpwor, 1990, ctp. 19.

28. B. BacunbeB. MNpyeMHUK Ha noneswbix TpaHaucTopax / «Paano», 1971, Ned, C. 46,

29. B. Cespyk. BoctMUTpaHINETOPHDIMA NPUEMHUK NPAMOTOo ycunenws / B nomouk papsionioburenio: ClopHuk.
Bun. 106 / Cocras. b. C. UBaHos. — M.: MaTpwoT, 1990, cTp. 30.

30. KB np1eMHUAK npamoro ycuneums / «Mnap, xoHcTpykTop» (HPB). 1982. Ne 1..C. 40.

31. C. Maaypos. MWUHWaTIOPHBIR NPUeMHWMK Ha miukpocxeme 198HTIE / «Pagvo». 1983, Ne6. C. 38.

32. B. ToMummH. MpuemHuK pagnoTouka Ha Mukpocxeme 237XA2 / «Papyvo». 1978. NeB. C. 52,

33. C. Masypos. MuHinaTiopHbii NpueMHuk Ha OY K140YA 1A / «Papio», 1979. Ne7. C. 51; «Pagumo». 1980. Ne11. C. 51,
34. H. CmypHos. NpuemHK NPAMOTo ycunexus Ha norvdeckoi UMC 1761ES / «Paguox. 1982. Ne6. C. 51.

35.C. Kpyravkos. NpueMHuK npaMore yeunenws Ha K157¥A1 / B nomows pagroniobutenio: CBopHuk. Bun. 106
/ Cocras. b. C. Usanos. — M.: NatpwoT, 1990, cTp. 33.

36. . PuBakoB. MWHWATIOPHLIA NpueMHUK Ha K157XA2 / «Pagno». 1991, Ne7. C. 60.
37. . Angepcon, PanvonpueMHuk npsamoro younenvs na K174XA10 / <PaavonoButens». 1996. Ne9. C. 10.
38. U. Anuyk. Paavonpremink ua K174XA10 / «Pagmo». 1991. Ne12. C. 72.

39. A. Top6a. CB npueMHvK npaMoro ycnnenun Ha 237XA2 v 174YH4 / B nomows paguomobutenio: CGopHﬁK.
Buin. 106 / Cocras. B. C. WBaHos. — M. NMatpuor, 1990, cTp. 37.

40. A. Becnnk. iB-CB npweMHWK npsaimoro YCVneHun Ha nByxX Mukpacxemax ¢ APY / B noMouws pagmoniobutemo:
C6ophuk. Buin, 106 / Coctas. 6. C. MsaHos. — M.: NMatpwoT, 1990, ctp. 35.
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41. K. Heuaeg. PauonpuemHuK Ha MHOrodyHKUMOHANBHOW MyUKpocxeMe / «Paamo». 1994. Ne7. C. 18.
42. B. Beceaui. Npoctoi npuemnink Ha K174XA10 / «Paamo». 1996. Ne10. C. 38.
43. P. NmiowsxmH. Paguonpuemuvik ana nasn / «Paguo». 1998. Ne 6. C. 20.
44. B. NonsikoB. CUHXpoKHbit AM npuemMivk / «Pagno». 1984. Ne8. C. 31.
45. A. PyaHeB. CukxpoHubiih CB npuemHik / «Paguor». 1991. Ne2. C. 56.
46. 3. . Bopuosonokos, B. B. ®ponos. CemuTpanaucTopHbih KB nprvemMivk / Pagnoniobutentckne Cxembl. —
Kues, Texuuka, 1982, ctp. 123.
47. 0. Npoxonues. KapMaHhblii npuemumnk ¢ KB nyanasoHom / «Panmo». 1996. Nel1. C. 23.
48. V1. Heuaes. MUHWaTIOPHBIA PaaMONPUEMHUK [ «Panno»'. 1994, Ne10. C. 22.
49. B. Bopucos. NpUeMHYK HauMKalowero cnopTemena guanasola 160 m / «Papuo». 1880. Ne10. C. 51, «Pa-
nvo». 1981, Nel. C. 58.
50. B. Nonskos. MpuemHrk npamoro npeobpasosarus / «Pagmo». 1977. Nell. C. 63.
51. A. [peunxun. NpUeMHUK ANs OXOThl Ha «UC» Ha 80 M / «Papuor, 1985, Ne12. C. 18.
52. b.Crenanos, [.lUynbryui. BCeBoNHOBbLIA NPUEMHKK «Panno-87BMN» / «Papguo». 1987. Ne2, 3. C. 19.
53. NpUeMHUK KOPOTKOBONHOBUKA-Habnionatens / «Radioelektronic, 1985. Ned. C. 13.
54. H. KopHees. KoHBepTep KOPOTKOBOAHOBKKA / «Paano». 1983. Ne4. C. 53.
55. A. MeauHckuit. MpueMHVK Npsimoro npeobpasosanvs / «Paauo». 1981, Ne5, 6. C. 49.
56. C. I". Bynun, J1. N. Aitnexko. NpremHyk npsiMoro npeobpasoeaxia / CrpaBoqHUK pannoniobuTens-KopoTKo-
sonHoBuka. — Knes, TexHuka, uan,. 2-e, 1984, ctp. 89,
57. PereHepaTuaHuie KB npuemHuky / «Paano». 1997, Ned. C. 21.
58. B. Nonskos. YKB UM paauocranums Ha 144 My / «Paguo». 1989. Ne10. C. 33.
59. B. MpuwwH. MpyeMHuK paguoynpasnaemon Mogenu pakeTsl / «Panno». 1978. Ne9. C. 49.

60. B. 1. Appuanos, B. A. bopoaui. PaanonpueMHyK guanasoHa 27...29 MIy ¢ PUKCUPOBAHHON HACTPONKON /
LlInMoHckre wTydku / CnpaBoyHoe nocobue. — Cr16, Nawb, 1996, cTp. 55.

61. B. U. Anpuanos, B. A. BopoanH. Npuemurk avanasoxa 27...29 MI'y, / LUnnoHckue iwTydkun / CrpasosHoe
nocobue. — CNG, Jlane, 1996, cTp. 51.

62. A. AHyuxud. [pueMHUK AecATUKOMaHOHON annapaTtyps! paauoynpasneHnn Ha Ha3e Habopa-KOHCTPYKTOpA
«CurHan-1» / B nomouib paguonobutento: CéopHuk. Boin. 94 / Cocrag. B. I'. Bopucos. — M.: AOCAAD,

1986, C. 51; «Paauor. 1982. Ne 8. C. 49,

63. M. B. Bacunu4eHko, A. B. AbskoB. [preMHYK AN HeTHPEXKOMaHAHON CuCTeMbl paamoynpaBneHns / Papnonio-
GuTenbckas TenemexaHuka / Maccosas paguobubnuoTexa, Boin. 1094, — M.: Paauo v Cea3y, 1986, cTp. 57.

64. C. BupiokoB. NpYeMHUK AN CUCTEMbE paanoynpaenesvs / PaavoexerogHvk-89 — M.: JOCAAD, 1989, cyp. 138.

65. B. K. Agpuatos, B. A. BopoonH. AM npueMHUK guanaaoHa 27 My Ha K174XA10 / LLInOHCKHE WTY|KW.
CnpagouHoe nocobue. — CN6, Nauk, 1996, cTp. 56.

66. B. 1. Anpuatios, B. A. BopoavH. BoicokouyscTBuTENbHbIA HM NpuemMHik Ananasoxa 27...29 MIN'u, Ha K174XA26
/ Winuorckvwe wiryskin. CnpasouHoe nocobue. — CHG, flanb, 1986, cTp. 58.

67. A. 3axapoB. YKB YM npuemtunk ¢ @ANY 65...73 My / «Paavor. 1985. Net2. C. 28.

68. A. 3axapos. Cvepeodonuueckuit YKB YM npvemunk ¢ GAMY 65...73 MI'y / «Panwo». 1985. Ne12. C. 28.
65. U. Norapues. YKB npvemHnk ¢ GANY. / «Papno». 1986. Ne5. C. 36. ,

70. J1. Anexcees. MpocToit YKB UM npuemHuk c GANY / «Paguo». 1990. Ne11. C. 48,

71. B. Bnacos. YKB UM cTepeonpueMHUK Ha cemm TpaHsncTopax. 7} «Papno». 1991. Net10. C. 69.

72. YKB YM npueMHuK Ha ofiHom TpaHaucTope / «Popular Electronics», 1968. Ne 3.

73. B. Punckuii. YKB npuemtvk ka aHanorosoit UMC K648YH1A / «Paguo». 1988, Ne10. C. 55.

74. B. V. Aapuarios, B. A. bopoauH. YKB UM npvemMHuk Ha 174XA34 nwanasona 63...108 My / WnnoHckure
wtyykn. CnpasoyHoe nocobue. — CI6, faus, 1996, cTp. 106.

75. B. 1. Appuanos, B. A. bopoanH. YKB UM npueMHUK Anana3oHoB 63...108 My / WnnoHckwe wiyyxkun.
CnpaBsouHoe nocobue, — CI6, Jlaub, 1996, cTp. 96.

76. B. MycokoB. YKB npuemnunk Ha 174XA34 / «Papuox. 1998. Ned. C. 24.

77. B. Vsaros. Npocreitwhit YKB npremunk Ha KXAOS8 / «Paavor». 1996. Ne10. C. 19

78. B. Cemetios. Npoctoi YKB npremumnk Ha KXADS8 / «Papuno». 1996. Nel0. C. 22.

79. B. UnbiokeBus. YKB npueMHuk Ha KXA058 / «Panmonioburent», 1996. Ne 2. C. 19,

80. J1. Makapos. YKB npuemnuk B naqke «Marlboro» / «Pagno». 1995. Ne10. C. 41..

81. M. MonaTbikmH. YKB npuemuuk va UMC K174XA42. / «Papyo». 1999. Ne6. C. 20.

82. A. Aptemuyk. MopTatusHbit YKB npuemHuk / «<Papmoamarop». 2000. Ne 7. C. 13.

83. 10. 3upiokvs. YBY Ann npuemHUKoB Ha mukpocGopke KXADSS / «Paguonioburens». 1999. Ne 8. C. 15.
84. J1. Koukut. YKB cTepeotionep / «Paguoniobutens», 1995. Ne 3. C. 17.

85. B. 1. Anpnanos, B. A. BopoauH. YKB HM koHsepTep Ha TpaHancTopax 63...78 {88...106) My / UWinwoHckue

wry4kuv. CnpasoyHoe nocobue. — CI16, Jlab, 1996, cTp. 108.

86. B. 1. Agppwanos, B. A. Bbpop.nn. Konseptep Ha 174NC1 Ha Bce YKB ananasoxbl / LLINKOHCKKE LLTYNKU.

CnpasouHoe nocobue. — CI16, Jlany, 1996, cTp. 110.
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Kuvrn n Ha6opsl cxem NMOYTOM

Naparenbcreo «Hayka v TexHvika» NPuHUMAET 3aKasbl Ha NPOAAaXy NeyvarHo
NpoAYKLMKY 110 11049TE HAJICXKEHHDBIM M/1aTEXOM. -

Onnata npovn3BoauTC Ha MONTE NPY NONTYNEHUN KHUE, L7151 OPraHv3aLinii BOSMOXHA
onnata no 6e3HaMYHOMY PACYETY NOC/Ie BLICTABICHUS CHeTa.
Lnst atoro Bam HeobxoaumMo oopMuTs BriaHK 3akasa u OTrpaBuTL €ro HaM.

Adns xurenein Poccun:

193029 Cankr-lMerepbypr, a/a 44,
OO0 «Hayxa n TexHnka»

Ten/pakc (812)-567-70-26, 567-70-25
E-mail: nit@mail.wplus.net

Anst xunrenen Ykpaurbi:

02166 Kwnes-166, yn. Kypuarosa, 9/21,
«Hayka 1 TexHmka»

Tesn/paxc (044)-516-38-66, 518-56-47
E-mail: nits@voliacable.com

llepe YYeHb paccbilaeMbiX KHAI Pa3sMeLUeH Ha
cavTe msgarenbcrea: www.nit.com.ru

Bbl Taioke MoXeTe nNpuobpecTn KHMMrM Apyrux u3natenbCTB No TeMaTUKaAM:
PaguoanekTrporuka
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TexHuka 6€30NaACHOCTI HA NPEATNPUATURX .o.oieemeenrnernerneeeensrreeeneassnnes
o= 1 Tol p T o 1 SO SOOI .

------------------------------------------

[lpumeyanne. 3akasanHoie 6€CriNaTHLIe KaTanory BLICHLINAIOTCS M0 3/16KTPOHHOM NONTe Uiy
BKNAALIBAIOTCSA B NIOCLIIKY C KHUTaMn (OTRENLHO NUCHMOM KaTanorn He pacCuinarnTces).

| 3axka3 Ha xkaTanorm |

3anonxsTe nons akkyparHo 6onsLLMM OTRENLHBIMK GyKBaM.

Hugpopmanmst gns npuobpeTeHns KHAP MOYTOH YaCTHLIMKM NTMLaMMI
1. ®amunug, nms, 0TYECTBO

2. MoyToBbLIA anpec: NHAEKC CTpaHa

obnacrtb ropoa, Nocenok

yauua AOM KOpnyc KB.
TenedoH ( )

anpec 3NeKTpoOHHOM NoYThl (ecnu oH y Bac ectb) : E-mail:

Nuopmauns Ans BbICTABNEHUS] CYETa OPraHu3ayusam

HassaHue NHH

TenedoH/daxc ( | )

KoHTakTHOE NLo |,

Anpec gns OTNpaBKM 3aKasa: MHAeKC | CTpaHa

o6nacTb | ropon, NOCenoK

yimua ' | hom |

appec anexTpOHHOI NOuTLE (ecnu oH y Bac ectb) : E-mail:




BNAHK 3AKA3A

(NpMHMMAaIOTCA KCepoKonu}

Cephﬂ SHUUKNONEOAUR CXEM Habopbl CXeM HOBOro NOKOJIEHUA I
I

HasBaHME . .....covcvieicenanannnes HeeseitasreentetsssssranareneanraranaRns

Llexa .,

Lena
Poccua (py6.) Yxpawsa {rpH.)

3akaa

(axa.) j'

Pazpern TENEBU3OPbI

Ne 1 ..

Ne t ..
Ne 2 ...
Ne 3 ...
Ne 4 ...
Ne 5 ...
Ne 6 ...
Ne 7 ...
Ne 8 ...

Ned .
Ne 10..

.. Teneeuaop Panasonic TC-33A4R + L. oGnoxka paspena
.... Tenesnaopel DAEWQOQ, waccw CP-330
.... Tenesmaopsl DAEWOO, wacck CP-375 ........... cneee
.... TeneBnaopsl SAMSUNG waccu SCT13B ...
.... Tenesu3oput SAMSUNG, wacew S18A . ...
.... Tenesunsopbl LG, waccn MC-64A, MC-B4A ............
.... Tenesnaopt FUNAI 2000A MK7, 2000T MK7
... Teneeuzop FUNAI 2100T MK8 HYPER
... Tenesuzopsl LG, wacew MC-41B, ¢ anropuTmom noueka
... Tenesn3opbt GRUNDIG, waccw CUC7303
.. Tenesnaoper SAMSUNG, waccu SCT11B, cepBucHbii pexum
..-Tenesuaopsl SAMSUNG, waccu S51A, cepemcnbm DEXAM
.. Teneeuaope LG, waccw MCS51A, cepancubm pEXUM
.. Teneeusopol LG, waccn MC51B, cepaucauu PEXUM
.. Teneeusopul LG, wacen MCA94A, cepBrcHbIf pexum
... Tenesn3opel Panasonic, waccw Z7, CepBUCHIA DeXUM
.. Teneau3opul SAMSUNG Waccu SCTS?B cepnucuum PEXUM .......
.. Teneswaopel SAMSUNG, waccu KS1A, cepBUCHEIf pexnum
... Tenernaopst SAMSUNG waccK S15A, CEPBUCHbIA DEXUM ..
.. TeneBwacpsl SAMSUNG, WaccH KS2A, CEpPBUCHLIA DEXWUM

Pazpnen BHAEOTEXHHKA
Buaneomarsmtodod BM-12 + ta. oGnoxka pazaena
BupeomarHvrogon BM-1230.
Buneomarnurogon BM-18 ...
Bupeomarnmtogon BM-23
Bupeomarvutodor BM-25
BupeomarsurodoH BM-27
Bupeomarnutogon BM-32 ...
BraeomarnwtopoH BML-8220 ...
.. Bupgomarintodonsl LG-W142W/W
. Bupeonneirepst SAMSUNG SV-A10G/SP-A10G,
SV-A11G/SP-A11G, SVR-17A/SPR-17A, SVR- l?B/SPH 17B

Pasnen BHAEOKAMEPI:I
.. Bupeokamepol SAMSUNG
VP-A12/VP-A15, VP-A17/VP-A18 + Lia. obnoxka pa3sgena

Ne 1.
Ne 2 ...

Bupeoxamepa SONY

Paspen AYOUOTEXHUKA
. My3HK3ﬂhHHe UeHTDH

Nz 1 ..

Ne 2 ...
Ne 3 ...

Ne 4

Ne 5 ...
Ned ...
Ne 7 ...

Ne 8 .

Ne 1 ...
Ne 2 ...
Ne 3 ...
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" AIWA NSX-V50 (V52 V54, V51G) + UiB. oﬁnoxuta pasgena
Mys.
Mys.

.. Mya.

Mys.

Mya.

Mya.

.. Mya.

ueHTpsel Panasonic SA PMO1, SA-AKS

ueHTp Panasonic SA-AKIS ...

uenTp Panasonic SA-CHE4M
ueHTp Panasonic SA-AK25 ...

uertp Panasonic SA-AK27 ... [ TRTUTUOUTRUTUUPURTITN
LeHTp Panasonic SA-AK20 ...,
wenTp Panasonic SA-CH34 ... .

Paspnen TEXHHKA CBA3U
TA oTevecTBeHHOro NpouseoncTea: + Lla. oGnoxka pasgena
TA MNepmMCKOro 3asona
TA 3asopa VEF v pvpmer VEF-TELEKO
.. TA CReyUManeHOro HA3HAYEHWN ... ........
.. TA Boctosron Eeponsl 1 YkpanHu
.. ABTOOTBETHVKM OAHOKACCETHRIE .....
.. ABTODTBETHAKI DAYXKACCETHLIE
.. ABTOOTEETUMKI LMBPOBLIE M KOMBMHMDOBaKKHbIE YCTPOHCTBA
.. Paanotenegona Panasonic KX-TC1000B,1000W
.. PaavoTenedoH Panasonic KX-TC1005
PaanoTenedor Panasonic KX-TC1025
PaavoTenedon Panasonic KX-TC1015BX, perynimpoexm ........c.......

OCDHCHA"'I TEXHWKA

.. MonuTop DAEWOO CMC-529B + Lia. oBnoxks pasgena .
... MoxuTop DAEWOO CMC-531X
.. MoHuTOpe SAMSUNG CKA42171/4227L/5227L,
DP1SHS/HT, DP17LS/LT
.. Momtopel SAMSUNG CKESS07L/LM, DP14LS, DP14LT,
DP15LS, DPISLT

Paznen BbITOBAR TEXHUKA

Ne 1
Ne 2 .

.. CBY neun LG MG-580MD,
MH-706CL, MC-804AR + LiB. obnoxxa pazaena
.. CBY neun SAMSUNG M745R

Paaper ABTOQJ’IEKTPOHVIKA

ZZEEEEER
CO~INA WHR =

.. AsTocurHanwsaumy Audiovox Prestige + Lis. oGnoxxa pasgena ...
... AsTocurHanwaauwu Clifford
... ABrocurHanwaauwn Clifford, Alligator.
... ABTOCHrHannaauwu Benxon, Cheetan
... ABTOCHrHanuaauum U ummobunansepst
... ABTOCHrHAMMZALMW OMEQA ..o e
... AsrocurHanusaumm Clifford, Crime Stopper
.. AsTocurHanuwaauwm Clifford, Enforcer

BJIAHK 3AKA3A

(NPUHMMAIOTCA KCepoKo

ABTOP civeevinnrn.n. HAOBAHME ., .iieiieiivearencrianensiiirrnencesrnsnrsossnsornnsas Nenenee ven. UeHa ..... Qena ..... Fop ..... OGbem| 3ax
Poccua  Yxpauda {exs
(pyS.)  (rpn.)
Npodn
AdaHacees .. OrCAD 7.0...9.0. MNpoexT. 3n. annapatypkl W Nevar. Nnar .. HeT ..., 15,00 ..... 2001...C 464 |.....
I Befep .............. Knowledge-TexHonorvi 8 KOHCANTWUHre - B
¥ YIPaBNEHWK npennpuaTeM + CD ... 127,00... 25,00 ..... 2003..C 176 ]......
| l‘ypreHn,uae ...... MyneTUCepBUCHLIE CETW M YCAYMUM LWPOKONOA. NoCTYRa ... 143,00 ... 29,00 ..... 2003... C_400 |......
Kyuepos .. .. UcTournkn nutanva MK v nepudepnnt, nan,. 2-e ..., 108,00 ... 22,00 ..... 2002...C 384 |......
I Ha3apos ........... HeRpoceTeELe anropuTMe! NPOrHo3. W onNTUMMSALMA ... 160,00 ... 32:00 ..... 2003 .. C_384. ......
HMK&MMH .......... Undposan 38yK03anmnch. TEXHOROTUI M CTAHAAPTHI .......... .. 76,00..... 15,00 ... 2002 . M_ 256'
Lleraos ............ 3aWnTa KOMAILKITEPHOR HHbOPMALINK 0T R
| HECAHKLIMOHNPOBAHHOMO JOCTYIIA tvvvierneeeeseerieesivien, ... 154,00 ... 31,00 ..... 2004 ..C 384 |.......
CekpeTbl MacTepcTBa
I DUHKOB ............ MrrepreT. War s81opoi: o1 roaes. K ipog. + CD ..............88,00..... 18,00 ... 2002...C_768 |.......
MpocTO O CNOXHOM
KonncHuuenko .. Camoyuutent Linux. YoTaHoBKa, HACTPOIMKA, UCNONL30BAHME .. 152,00 ... 30,00 ..... 2003 ... C_640
I Noponsckuit ... Nevats Ha MK cnensiM pecatunansuessm MeToOOOM, o
W3p. 2-& + MaKeT KNABVATYPL! . ...ovceeieeeerennnns e 39,00 ... 8,00 ......2003... M_80
I NecTtpukoe ........ Turbo Pascal 7.0. U3y4aeMm Ha NPUMEPaX .........cc.ceeveveennan. 106,00... 21,00 ..... 2003 ... C_SGB.:
| Peatuk ... s lpacuxa, 3ByK, BUAEO HA MK. MonynapHbi camoywmTent ... 110,00 ... 22,00 ..... 2003... C_336.
Ceporonckuii ... Excel 2002. MonyRapHbIA CAMOYSUTER .\ovvvvveerseeees ... 110,00 ... 22,00 ..... 2003...C_ 352 }.......
I Cyxapes ........... Turbo Pascal 7.0. Teop. ¥ npaky. nporpaMMnpoBanng ... 125,00 ... 25,00 .....2003 ... C—BTG'
Koncnexr nporpammucra
| Bynmnos .......... JavaScript, XML v 06bLeKTHAs MOAENL NOKYMEHTA . ............ 28,00.... 500 ... 2001...C_352 |.......
Byovnos ........... Npaktuyeckne 3aHaTMa no HTML. Kparkuit kypc + ack ... 55,00 ... 10,00 ... 2001...C_256 |... ..
I Byovnoe ........... NMpakTnueckue 3aHATHA N0 PHP4 + CD ......ooooeeii s 4400 ..... 9,00 ... 2001 ... C_352. -----
KaptysoB .......... MporpaMmMuposaHne Ha A3biKe Java: KpaTkwid kypc ............ 18,00 ... 400 ....... 2001..C_192 |,
KocTenbles ...... MocTpoesme HTepNpPETaTopoR U KOMRUAATOPOB + CD ... 4400 ..... 8,00 .....2001... M_ 224-' —
Kynpasa ........ ... CaMoyuuTens Access 9772000 + ACK . coooeeeeeveee e ( 2001...C 144 |.....
Manbiwies ......... CaMoyamTens VBA + ACK oo ORI 2001 .. 0_496‘ -------
HukoneHko ....... MIDI —asek Goroe + CD e 2000 .- C 144 ..
Hukonenko ....... MpakTyeckne zaHaTMa no JavaScript + ack 2000 ‘ C_128. .......
HukoneHko ....... Camoyumtenb no Visual C++6 ........o oooeeiee e 2001 C—368‘ ......
LIexoBOA ........... Macromedia FLASH 5 + DCK ..vevivetieees oo e Het ........ 500 ... 2001 C_192' ........
LiexoBoi ........... Web: AM3afiH N KOMMEPUMA ...coocooveiee e 22,00 ... 4,00 ....... 2001 C-190.
| BuﬁnMOTeKa nonb3osarens .
| Byamnos ........... PaBotaem ¢ Finale 2001 + CD .covvvvecvie i 50,00..... 5,00 ....... 2001 ... C_240
Ceporoackuia ... NMpocTo o cnoxHom. Windows 98 . ’ . C_144 ...
I Ceporopckuia .... Mpocto 0 choxHoM. Word 2000 M.2241. .
I UexoBoii ........ ... IHumKnonepus auzaiHepa CorelDRAW10 + CD C.512.
| NonynapHbii yuebHMk
Ecwvnos ............. NHpopmaTvka (ysebHuk), n3a. 3 .................. e —————— 102,00 ... 20,00 .... 2003 ... M_4004.......
I Echnos ............. MHGOPMaTHKA (3A0AHHUKY ...ooooiiviriinriniiee e veaies 102,00... 20,00 ..... 2001... M_368
| Paguomacrep |
| ABpPAMEHKO ....... CxemoTexrmnka CD-npourpeiBarenei + cxeMst .................. 102,00 ... 20,00 ... 2003...C_192 . ......
BuHorpapos...... MCTOHHWKM MMTAHWA BUASOMArHUTOMOHOR ........... rireeaee 68,00..... 14,00 ... 2001...5_256 ........
BwvHorpanos....... CepBncHbie peXviMbl TENEBUAOPOB-T ....cocvvvee e, 55,00..... 10,00 ..... 2002...C_208 ...
BuHorpapos...... CepancHNE pexirMbl TENEBU30POB-2 .......cccoeeeeer s 55,00 ..... 10,00 ..... 2001...C_ 208 |......
BUHOTPafOB ...... CepBUCHbIE PEXUMb! TENEBNI0POB-3 ....v.ovev.e e 55,00 ..... 10,00 ..... 2001... C_208
BuHorpapos...... CepByCHLIR PEXVMBI TEREBN30POB-4 ....................o. v 55,00 ... 10,00 2002 C_208
3ankuH .. .......... CoBpemMeHHbie panmnoTenegOoHb! + CXBMbE ..v... ..oveeee .. e 175.00... 36,00 ..... 2003 . C352....
Kopakn-Heprsk . CepanCHbie pexumsl TeNesusopos-5 10’00 ..... 2002 . C 208).....
Kopaigt-HepHsx . CepBUCHLIS pexiMbl TENSBU30POB-6 ..... 10’00 ..... 2002 ... C 208 |........
Kopsicn-HepHsik . CepBUCHBIe PEXVME TEREBN30pOB-7 10:00 ..... 2002 C 208 |
BwHorpanos...... CepBUCHBIE peXnMb Tenesn3opos-8 10,00 ... 2002.... c 208 | ..
I . Kopas-Hepuax . CepBUCHBIS pexxMbl TENesn3opos-9 10,00 ... 2002:.- C_208...
BwHorpanos ...... CepBHCHbIE PEXMMBbI Tenesnaopos-10 10,00 ... 2002...C 208 ).
KopswarH-HepHak . CepBUCHHIE PeXUMK TENeBn3opoR-11 10,00 ..... 2002 ... C_208 ...
KopsioH-Heps . CEPBUCHHIE PEXUMBI TENeBW30pos-12 . 10:00 0 2002 ... c 208
Xypaenes Ferners TeneBU3NOHHLIE NPOLECCOPL CNCTEME! YIPARAGHWA .......... 83,00..... 15,00 ..... 2001...C_512 |........
KameHeuxkuid ..... Paawotenedonw, nan. 2-, nepepab. 1 non, +(CXEMI:I A2y, .HeT ...... 30,00 ... 2002...C 432 ...
Kopsikun-HepHsx . ABOHEHTCKue TenecbOHHue annapaThl ............... e, 121,00 . 24:00 ..... 2003... C_368 |.........




{MPUEAMAICTCA KCEPOKoNAN} |

ABTOP -vetrvvnrnnans HAZBAHME ... iiiiiinniiiissieninsnetiosatnretitnmsnstnsstesnens frnenennes Uena ..... lleHa ..... Fop ..... Obwem| 3axas I
Poccua  YepauHa {aka.} I
{py6.}  (rpn.} !
Kopsim-Heprmk . AOH B e nedOHHBIX aNNapaTaX ......cveeocovneisccvniinereceniiens 127,00... 2500 ..... 2003...C_288. l
Kopsiat-YepHak . AsTocurHanuzauun o A no Z, nan. 2-e, nepepab. v pon, 127,00... 25,00 ... 2003...C 336 .4......... |
KoteHKo ............ JnekTpoHHbie TenedOHH e annapatsl, Maa. 3-e, nepepab. ... 106,00... 21,00 ... 2003...C_272 |.......... I
Kywepos ........... VCTOUHWKA NMATEHWA MOHWTODORB ..ooveveiiniceenieiens et 66,00 ... 10,00 ..... 2001 ...C 240 |...........
MyXuH ..., JHUMKNoNeama MoBunbHoR ceaan. Tom 1 . 63,00..... 10,00 ..... 2001...C 240 |........... I 10 05
Napvana .......... BuaeokaMeph + (Brnedxu: 13 CXEM) ...oooveeiiiireiiiene 56,00..... 10,00 .....2000 ..C_192.|........... - k Ne I.|-00035563 ot 24.10.
Naprana ........... LncbpoBas anekTpoHnka, wan. 2-e, nepepab. v aon. ......... 70,00..... 10,00 ..... 2001 ... C_224.. | ToBapHbIX Yye =
Nawkesu ........ Moaeprvaaums Teneswaopos 3. SVCLI,T Mag. 2-e ............. 99,00 .... 20,00 .....2001 ... C_320 4...........
Necrpukos ........ JoMauwHni 3nekTpuk u He TonkKo... KRUra | .o.coovveeeees, 76,00..... 15,00 .....2003... C_208 | ......... I OtnyLLeH ToBap 3a Han.pac4er
Nectpwkos......... DOMALIHWUA INEKTPUK M HE TOALKO... KHUMA 2 .....oceee v, 76,0000 15,00 ..... 2003...C_208. I '
NecTpukos ........ PagnoanekTpOHUKa B KOHCTRYKLIMAX 1 YBREYEHUAX ............ B7.00..... 18,00 ... 2003..C 240 .)...........
Nectpvkos ........ JHumkn. paavoniobutens. PaGoTaeM ¢ KOMNLIOTEROM. ... 87.00 ..... 18,00 ... 2003...C_272. | Kon Lexa Cymma
HAKOBCKMWA ........ BuaeomarduTodorot cepun BM + (Bxneiku: 18 cxem) ... 66,00 .... 13,00 ..... 2001 ... B_272 .l........... Togap -
TeﬂeMaCTep |I 500 cxem Anhs pap.MOﬂlOﬁMTeneM 1 61_00 61_0(:
BeasepxHui ...... Tenesuaopul DAEWOO w SAMSUNG + CXEMBL ereerrreereren, 148,00 ... 30,00 ..... 2003..C 144 |........... bAH —"B1.0(
NesHEE ............. TB LG. Wacckn MC-41/994A/84A/64A + CXEMBI ................. Her ....... 17,00 ..... 2002...C_144 |........... aneMHMKM Cem Bcero OTTPY)KeHO: 1 ___-—GLOE
MesHOB ..., Teneesu3opbl LG Ha wacuu MC-51B/74A/991A + cxeMser .... 83.00..... 17,00 ... 2003 .. C 160 |l I
MesHoB ... ... Buasonpoueccops cemMeicTsa UOC + cXeMbl ...oueee e, 132,00 ... 26,00 ..... 2003 ...C_144, | 00 Koneex
Kopsiku-“eprak . TB HORIZONT CTV-730/698/678/676/673 + CXEMbI ... 88,00 ..... 18,00 ..... 2002...C_160 |.ccoo.... Umozo: {ljecmpdecsm oduH pyﬁnb
BuHorpapos...... MmMnyRLCHbIE NCTOMHWKW nvTaHs slagomMarautodoHos ... 77,00 ... 15,00 ... 2003 ... C_160 | ’
HHkoBCKMIA ........ MMNYNLCHBE MCTOMHWKW NATAHWA TEASBU30POB ...ocovvveeen... 127,00... 25,00 ..... 2003...C_ 384 |........... .‘ “ 2““5
JHUMKNONEAUR] Tenemacrepa ' I 7. l‘
Nankos ............. T.1. SHuMKnoneawn Tenemactepa. OtevecTseHHble B ... HeT ........ 20,00 ..... 2000 .. C_544. I Beigan
CaynoB ............. T.2. Hos. Teneevaopet Horizont + (Bkneikn: 10 cxem) ... 150,00 ... 30,00 ..... 2002...C_480 {........... ‘
AHKOBCKMA ........ T.4. BROKWM MUTAHUR TEAEBMAOPOB ..cooovveereieerviciciecaninticenns HeT ..., 15,00 ..... 2001...C_ 288 |.........
Caynoe ............. T.5. MepeHOCHBIE TENEBUBOPB! ..oooiiieiriei i cinrteeeeee i 154,00 ... 30,00 ..... 2002...C_496 |......... I
ANeKTPOHHBIEe KOMNOHEHTHI ' |
FepacvmMos ....... MHTerpaneHeie YHY, wan. 2-¢, nepepab. M aon. .......ooeee. 154,00 ... 31,00 ..... 2003...M 528 ...........
HukamuH .......... Mukpocxeme! ana CD-npowrpoieaTeneit. CepeocncTemet ... 176,00... 35,00 ... 2003...C 272. l
Maprana ........... Uudppossie KMOM-MUKDOCXEMDBI ....ooccvivviivvieciieeree e 83,00..... 15,00 ..... 2001...C_400 {..........
YABPUX cecevnenne. .. MukpokoHTponnepk PICTEX7XX ..o 99,00 ... 20,00 .... 2002..M 3204........... I
........................ JapybexHbie MUKpOCXeMbt, TRAZUCTOpRLI, avoasl. A...Z ...... 202,00 ... 40,00 ..... 2003 ... M_768 '
........................ 3apybexHele MUKPOCKEMBI, TpasmcTopsl, avoasl. 0...9 ...... 180,00 ... 36,00 ..... 2001 .. M_688 |...........
3apybexHaa 3nekTpoHUKa |
ABpameHxo ....... PemoHT v perynupoexa CD-npourp. + {skneitkn: 26 cxem) . 58,00 ..... 12,00 ... 1999 ... B6_160.]........... '
BpyckuH ...l JapybexHete pe3ngeHTHre paavaTenedoHs, u3n. gon. ..., 48,00..... 10,00 ..... 2000 ..B_176 .].......
BpyckinH ........... CxeMoTexHuKa aBTOOTBETYMKOB + (BKNekin: 14 cxem) ....... 18,00 ..... 4,00 ....... 1999...6_176. I
Kynbckui .......... KB-npveMHK MUpOBOIo YpoBHR (AN paavonwbureneir) .. 40,00..... 8,00 ... 2000 C 352 .4........... I
KYNpusHOE ....... Tex. obecneuerue undposoil o6paborku curHance .......... 66,00 ... 13,00 ..... 2000 .. C_752.|..........
NaBpyc «ccevvveeen NpakTyka U3MEepPEeHWA B TENEBUINOHHOR TEXHUKE .............. 18,00 ... 4,00 ... 2000 .. B_192 {........... I
NYKAH e WCTOMHUKM NiuTaHUs MOHOGNOKOB 1M TENEBU30POB ............. HET ........ 5,00 ... 1998 .. B_136 {...........
Ny ..ooeee Ll Tenesnaopsbl BAMKHErO 3apYDEXbS ..ccooceiiveireniein e, 18,00..... 400 ... 1998 ... B_136. I
JAomaisHuii mactep l
BanNsCHUKOR ...... O6yBb. BuGOp, YXOR, PEMOHT -..ovv.ieieivaien it ieniiae e 72,00..... 14,00 ... 2003..M 2401...........
BYpIOKDB .......... Jawyra aBTOMOOMAR OT YIOHA _..iiivciiniiiiiere i 61,00 ..... 12.00 ... 2003 ... MIT6 ... I
BOrpaHos ......... YMHBIA ZEOM o eoiiiiiiion ittt i s e rair i et s ar e seessetaeraeasesa e 44.00..... 9,00 ....... 2003.. M _ 112 f......... I
Kopaios-HepHaxk . CnpaBoYHVK OMALIHET0 SAEKTPUKA . ..ovveesieesire avrersieanns 121,00... 24,00 ..... 2003..C432.|..........
Kopsiam-YeDrsx . XoRoamnewi o1 A o 8, uan. 2-e, nepepab. u n.on. e, 123,00 ... 25,00 ... 2003...C 416 }........... I
Kopruasr-Yeprsik . CTpanbHbie MalvHbl OT Ano 2 [P POTINN 105,00... 21,00 .....2002...C 304 |...........
Nanguk............. CoBpemMenHrie xonoAwAbHnkt NORD ........cccoieevien i, 72,00..... 14,00 ..... 2003..C_144, |
NecTpukos ........ A3BYKa COTOBOIO TENEMOHA ..ot e eeeieer oottt erta s e 121,00 ... 24,00 ..... 2003...C_352........... I
Paguonioburens |
BenoB .......ccc..e.. CaMoyumMTenb N0 MUXPONPOLECCOPHOR TEXHUKE ........vc...... 77,00 ... 15,00 ... 2003...M_ 223 ...
BuHorpaaoe....... MukponpoueccopHoe ynpasiaeHve Tenesmsopamuy ............ 56,00 ... 11,00 ..... 2003..M 144 1. I
NeTpoB ............. 3aykoean CXeMOTEXHUKa ona pagwonioburensi ................ 109.00 ... 22,00 ..... 2003...M 400 ........... I
CnpaeouyHuk pabouero : _
LUeB4eHKo ......... YreHve MaLMHOCTpouTenbHbIX YepTexeid. Cnpas. nocoGue .. 83,00 ... 15,00 ..... 2003... M_192]........... I
Mpuseyanns, I

2. +CD — 03Ha4EET, 4TO K KHIArE NPUARTAeTCA KOMASKT-AHGK. +ACK — Q3HGYEET, HTO K KWWIe NPMAGraeTest ucKeTa.

1. B xanoHke «Dbbems Byxaod yxa3aH pasMmep kHnrv 8 om: M — 14x21, C — 16x23, & — 20x28.
3. Uens: pozuninele, yxaians! 6ea yieTa ROYTOBMK pacxofas. Liexs NpHEEAEHS! 1G COCTORMMIO Ha AHBapL 2004 ropa. X
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(n)
Appeca maraauHos Yun v Jun:
LienTpansHbm : r. MockBa, yn. berosas, fi. 2 @ r. Mockea, yn. 3emnsawoi Ban, o34 er. Mockea, yn. Munsipoecioro, A. 39

r. Mocksa, yn. Me.Opatiko, f. 40, k.1, cTp. 2e 1. C.-Metepbypr. Kpoxsepkckuii npocn., 4. 73, Ten.: (812) 232-83-06, 232-59-87,
e-mail: chipdip@mail.wplus.net e r. Apocnasns, np. Nenwna, A. Ba, Ten.: (0852) 30-15-68, e-mail: chip-dip@yaroslavi.ru

Epvnan cnpasoqnan cnyxba marasuros Yun v [un:
Ten.: (095) 973-73-79 (mHorokaHanbHbi)  e-mail: sales@chipdip.ru




