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BCTR JTOCAA®D

TPAH3UCTOPHBIN NEPEJATUNR HA 144—146 MI'n

JI. Rysemnnos (2. Baxuucapaii)

TlepepmaTunk npenHa3HaueH AJs paGoThl ¢ AMIIATYIHON
MOpLyJIsANuei @ TejerpadoM B IOJEBHIX W CTAIMOHAPHBIX
yenosusax. Ero HoMumHadBHas BEIXOZHAs MOIHOCTH COCTaB-
aset 5 Br npm Hanpsmrerwn nnrtauusa 24 B. BrxogHoit kackan
paccuuTaH Ha MOAKJIOYEHWE KOAKCHAJIBHOrO Kabeas ¢ BOJ-
HOBBIM compotuBiermeM 75 Om.

IIpu paGote Ha mpueM IepegaTIAK NOTHOCTHIO BHIKIIOTAET-
c¢sa. ITo 0COOEHHO BAYKHO B IIOJEBHIX YCJIOBUAX, KOrja HeET
pesepBa B IHUTAHWE pajmoannapatypsl. Bpems roroBHocT:m
mepegaTINKa K paGote mpu mepexope Ha mepegauy — 1—1,5¢.

TaGapursr mepematamra 290 X 225 X 60 am, Macca —
3,2 Kr.

© WspareasctBo JJOCAAD CCCP, 1975 r.



CrpykTypHas cxeMa mepefaTumka npeacTaBiena Ha pue. 1,
UpUHONUNOZEANBHAS — Ha puC. 2.

Ilepenatumk coGpam ma 15 Tpamsucropax m 10 mmopmax,
OH cofep:kuT 6 BBICOKOYACTOTHEIX KaCKamgoB. DBrIxomHasg
MomHOCTE O Br monyueHa mocliefoBaTeNbHBHIM YCHIGHHEM
C OlHOBPEMEHHEIM YMHOJKeHHUEM YaCTOTH. OTO [AJI0 BO3MOK-
HOCTb [JOOHUTHCA YCTOMUMBOTO KO3(YPHUUEHTa YCHICHHSA IO
MOMIHOCTH ¥ B TO K€ BPeMA XOpOolleil pasBA3BKHA BHICOKOYAC-
TOTHBIX KaCKagoB. Bce TpaH3UCTOPH AJA HOAYYeHUA Banb0ab-
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Pue. 1. CrpykrypHas cxema mepefarauxa: I — KBapueBHIl remepatop;

2, 8, & — YMHOKHUTeNH 9YacTOTH; 4 — ycmiautens BYU: 6 — vmxoanoit

Kackap, 7, 9 — ycmaurern HY; 8 — ¢uaprp HY; 70 — yerpoiicTso
3aIITH OT Neperpysok; I — usMepHTeldb BLIXOKA

01ero yCHWIEHHS IO MOMHOCTH BKJIOYEHE IO cXeMe ¢ o0ImuM
BMUTTEDOM.

3agaomuit KBapUeBHit reHeparop cofpaH HA TPAH3UCTOPE
TI no cxeMe eMKOCTHOH «TPeXTOYKH» € KBAapLEBHM pe30Ha-
TopoM II5], BRIIOUGHHBIM MeXKAY KOJJIEKTopoM u 6azoii. Ilpu
TAKOM BRJIIOYeHHH [JOOPOTHOCTh pe30HATOPA MOHHIKAGTCH
HEe3HAUWTeJIbHO. IIpuMeHeHme MaJOMOINHOrO TpPAH3UCTOPa
7 MIHHMaJbHOe NIYHTHPOBAHNE KBapPIEBOTO PE30HATOPA BasK-
HO JJIsi HOJYYeHWA CTaOGMIBbHOM JacTOTH 3ajalomero resepa-
ropa. Houryp remeparopa LIC3 HacTpoeH HA OCHOBHYIO Uac-
TOTY KBapma W JOJIKeH HUMeTh NJAA CO3NAaHUA HeoOXONMMBIX
¢$a30BEIX COOTHOLIEHUT eMKOCTHOE COLIPOTUBJIIEHNE.

MomuocTs, oTHaBaeMas KBapOeBEIM TE€HepPaTOpoOM, I
HOBHIIGHUA CTACHMIBHOCTH YacTOTH BHOpaHA He0OIbIIOH —
10—15 MBT.

Heapn ma 12 MI'y Mosxer Geirs 3aMeHeH Golee pacEpocTpa-
HeRHHIM KBapueM Ha 4 MI'm, BosGysKEaeMuM Ha TpeThelt Me-
XaHMYECKON rapMOHHKe, B 9T0M cayuae mpumercd yMeHBIINTD
eMKocTh KoHfeEcaTopa CI npumepHo fo 130 nd.

Ha rtpansucrope 72 co0paH yTPOHTENH YACTOTH, KOJJIEK-
TopHHIt KoHTYyp L3C5 KoToporo HacTpoeH Ha yactory 36 MI'm.
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Cremyromuil KacKag — yABOUTENs YACTOTH HA TPAHBUCTOpRE
T3. B ero ronmexTopHOM KOHTYpe LSC7 BHIfeNseTCS CUTHA
¢ gacroroit 72 MI'n. Ilocme ymsoumtenss Ha 72 MI'm sraouen
yCHINTe b, COOpAaHHKN Ha TpaH3mcrope 14.

B mensx ycTpaHeHEs Ha BHIXOJe YMHOKHATENEH 4acTOTH
nepBoit rapMOHWKY U NOJTYYCHUA YCTOHTIUBOTO YCHICHU A HPHU-
menensl ¢uaprpsl LI7C30 n LI18C31, sacTpoeHHBE Ha 1acToO-
tH 12 u 36 MI't; cooTBeTCTBEHHO.

Ha tpamsucrope 75 coGpan ygBoureas. B ero kossexrop-
BoM KoHType LIC11 Buinensercsa curHax ¢ gacroTodt 144 MI'm.
BrieneHHB cHTHAX [jajiee IOCTyNaeT HA BBIXOJHOH Kac-
Kaj — YCHJIHTeJb MOIIHOCTHU, COOpaHHEI Ha TpaH3ucTope 76.

BrixomHoil Kackaj MOLYJIAPYETCS IO KOJIEKTOPHOR Helu.
MopymnaTop coGpaH Ha O TPaHBUCTOPAX M BEHIOJHEH B 0T-
HeNbHOM GIIOKe. B HeM OCYINEeCTBJIGHBI KOPPEKIWS IOJOCH
(500—3000 T'x) ¢ momompIo GuabTpa HUKHHX YACTOT M Orpa-
HOYEHNE AMILIATYAB. OTH MePH IO3BOJAIOT HMOJIYIHTH IIy-
Goryito Momyusnuio (kodpPumueHT rayOMHB MOLYIANUH He
menee 0,75). [las monyuesus Gonpmedl TTyOUHE! MOKHO HIpH-
MEHUTH IBORHYI0 KOJJIEKTOPHYIO MO YIAIMIO 32 CYET HCIOMB30-
BaHWUA [JONOJHNTENBbHON 0OMOTKEM Ha MOAYJISIHOHHOM TPaHC-
dopmartope Tp2.

B nepenarynre mpegycMoTpeHa 3amuTa BEIXOTHOTO KacKa-
na ot meperpysok u o6patHO# BoxHH. CmcreMa 3amuTsl coO-
Opana Ha TpansucTope 712 mo cxeMe YCHAUTEJS HOCTOSIHHOTO
TOKa um noporoBoro pmerexkropa. Ilpumenenume sroil cucTeMsl
MOBHIIAGT HAJIE}KHOCTh TepefaTUYnKa W IPefoXpaHsaeT 0T BH-
xoa w3 cTpos HambGoiee HePUIMTHOIO M [OPOTOCTOAMETO
rpansucropa KTI907A, k comaneBmio, He MMEIOMEro 3amaca
10 MOIIHOCTH ¥ HOTOMY OOAIMEToCs Heperpysox.

Heo6xogumocTs Bamursl 00GyCIOBIUBAGTCA TAKIKE TeM,
gro Tpamsucrop I'6 paGoTaer B peskmMme KojJeOaHUE BTOPOTO
pOfia W ero BEIXOJ HMeeT HeJmHeHHYyI0 eMKocTh. Ilockoas-
Ky HArpyska He Bcerjja MMeeT YHMCTO aKTUBHEIH Xapakrtep,
BOBHUKAIONIee IEpeHAmpsiKeHHe OT HUMOYJIBCOB KOJJIEKTOp-
HOI0O TOKAa MOKeT [OCTHIarTh HATH-CEMHKPATHON BeJIudm-
HB HAaOPSKeHHA KOJUIGKTOPHOro mn@TaHmsA. JlJId Bamure
OT HepeHAUPSIKeHAS MEKIY KOJIEKTOPOM M KOPIIYCOM yCTa-
HOBJICHA JONOJHATeIbHA A TUOfHA S HOPOTOBAs 3aMKTa HA {10~
max J9/[10. Ilorpe6ienue moe3H0M MOMHOCTHA 9TOM IEMOYKOI
He3HAUNTeJIbHO, 3aTO HAJIE}KHOCTH pPabOTH KacKaja pesKo
BO3paCTaeT.

Ha tpamsuctopax 718—T15 n muxpoamuepmerpe HII1



co6pan maMepuTens Buxona. Harymem L14—L16 BrmonHEeHE
Ha cepieurnmkax B22 us ¢eppura 1500HM2, L17 u L18 — na
cepreunukax CB-12a. [laHEHe KaTymeK cBefleHL B TaGuauny.
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SEg | 52 | ore ~EEE
L1 20 — 119B-1 0,34 .05 14
L2 4 —_— IICP 1,0 1,5 14
L3 9 3 IICP 0,6 1,0 14
L¢ 3 —_ IICP 1,0 1,5 14
L5 5 3 IICP 1,0 3 12
L6 3 — IICP 1,5 3 12
L7 5 4 TICP 1,5 2 13
L8 3 — IICP 1,8 2 13
L9 3 2,5 ICP 1,8 2,5 13
L10 2 — IICP 2,0 2,5 13
L11 3 — IICP 2,5 5 13
L12 10 — 9B-1 1,0 1 10
L13 7 — TCP 4,0 1 10
L14 1000 — I19B-1 0,14 BuToK K —
BUATKY
L15 350 — I19B-1 0,25 To xe —
Lis 700 — {19B-1 0,14 » —
L17 10 — I19B-1 0,25 » —
L18 6 — I19B-1 0,25 » »

Ipoccean Jpl u JIp2 mamorasm mnposomom I19B-10,25
Ha KapKacax W3 HOJUCTHPOJA guamerpoMm 6 MM u comeps;Kar
1o 15 BUTKOB.

Tpauchopmarop Tpl BumonHern Ha ceppeunure III5X
x12. O6morra I cogepxur 1300 sutroB mposoma I13J1 0,1,
o6ymorka I — 2 X 300 surkoB nposoma II3JI 0,14. Ceppeu-
ank tpaHcopmatopa I'p2 — I15x21. O6morka I co-
mepmut 2 X 45 Butkos mposopma 119B-10,8, o6morra /1 —
100 ButroOB upoBoga I19B-1 0,44.

TlepemaTunk mMeeT GIOYHO-MOAYIBHYI0 KOHCTPYKIHIO.
Tpausucropnt T'1—7T5 cMOETHPOBAHH B OTCEKax OIaCCH W3
naryuu TonmuHOW 1 Mm. OcranpHbe TIACCH WBTOTOBJIEHH
W3 AQJOMOHMA TONIMEUHOA 2 MM, NOepefHAs IaHeIb — U3
QIIOMUHUA TONMUHEOA 5 MM. HKa)Knuii BHCOKOYAaCTOTHHIH
Kackayn Ha Tpansmcropax I'l—T9 coGpan B BEIE OTHEIBHOTO
Monyasa. Marepuasom gusa miat Mopyielt ABiasercda Goabru-
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POBaHHbIA CTEKNOTEKCTONMT. Ha 3Tux nnatax BbIMOMHEHbI TO-
KOHecyLie JOPOXKK NPAMOYTonbHOW (opmbl (418 YMeHbLUe-
HUS COBCTBEHHOW WMHAYKTMBHOCTW). [LOPOXKMW MocepebpeHbl.
370 ynyylaeT NOBEPXHOCTHYIO NPOBOAUMOCTb. MpoBOAMMOCTb
TaKXKe yay4lleHa 3a CYeT OO/bLIOW LWMPUHbLI AOPOXEK — 6—
8 Mm. PacctosiHue mexpy cocefHMMW popoxkamn — 15—
2 MM,

KOHTYpHble KaTyLW KW KBapLEBOro reHeparopa U Mepsoro
YMHOXUTeNs vactotbl (L1 n L2) nmetoT pebpucTble KapKachl.
Katywkn L3—bl3 — 6eckapkacHble. BbIXOAHOM Kackag

Puc. 3. BHewHwin Bujg nepefatymka (MaHenb C TpaH3WUCTO-
pamy T10, T1l OTKWUHYTA)

BbIMNOJIHEH HaBeCHbIM MOHTa)XOM. B 0OTAenbHOM OTCeKe mnepe-
faTymka CMOHTUpPOBaHbl pasBs3dbliBalowWwue QUAbTPLI Lenel
nnTaHna TpaHsuctopos T1—T5.

BHewHWA B1A nepefsaTumMka nokasaH Ha puc. 3.

Ha puc. 4 npueefeHbl 4epTeXxun ajlOMUHMEBLIX pagmnarto-
poB TpaH3ucTopoB T5, T6. AN oXNaXAeHUs TpaH3UCTOpPOB
T10 n T11 npuMeHWMbl pagunaTopbl NpPakTUYecKn 6o
KOHCTPYKUMWU MOAXOAAWNX pa3Mepos.

Pefe MOXHO wucnofb3oBaTb 0T paguoctaHumm PCB-5.
NX KOHTaKTHble rpynnbl cobpaHbl Ha. haphopoBbIX N30NATO-
pax. MogoigyT pene n gpyrux TMNoB (C NOAXOAALIMM TOKOM
cpabaTbiBaHUs), paccuUMTaHHble HA KOMMyTauuto BY curHanos.

Hanbonee cnoxHa B HanaXMBaHWM BbICOKOYACTOTHas
yacTb nepejatuvka. [ns HanaxXuMBaHWa UCNOMb3YIOT namno-
Bblil BONbTMeTPp Tuna BK7-9 u reHepatopbl M4-18 n 4-44,
FMB nnu um nofgobHble. HanaxnBaHne HaYMHAKOT C KBapLe-
BOro reHepartopa. lMopb6upas pexum TpaH3UCTOpa, a Takxe
M3MeHsAs napameTpbl KOHTypa L1C3, gobuBatoTca Bo36yxe-
HUS KBapua Ha OCHOBHOW YacToTe (MM TPeTbeil MexaHU4ecKoii
rapMoOHMKe — B c/lyvyae NpuUMeHeHUs KBapua Ha 4 MIw).
Bo36y)JeHune reHepaTopa BO3MOXHO NPWY HacTPOKe KOHTypa
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BHIIIIe Pe30HAHCHOH 9acTOTH KBapma (Tak YTOGH CONPOTHBIIO-
HHe KOHTypa HOCHJIO eMKOCTHHIH XapaKTep).

3aTeM KoaIeKTOPHHHA KOETYp L3C5 mepBOoro yMHOMETEIA
HacTpauBaloT Ha HeoOxomuMyw dactory — 36 MI'm, mogasas
Ha 6a3y rpaH3HCTOpa curHaji ¢ dacroroir 36 MI'm. Tparsuc-
TOp Opi 3T0M pabdoTaet B peykuMe ycuieHds. Iloce HacTpoiku
KOJIJIeKTOPHEOTO0 KOHTYpa HOJAT CHrHAJX ¢ gactoroi 12 MI'Lm
¥ nogbupalT ONTHUMAJBHBIA peKAM TPaH3UCTOpa (IO MaKCH-
MyMy OTA2BaeMOro HAIpsKeHWH).
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Anmomurud

Pnc. 4, Uepre:xu pafuaTopoB: ciesa — s TpaHsucropa I'9; cnpasa —
s Tpausucropa 76

Quaprpsr LI7C30 m LI8C31 mHacrpamsBar Ha 12 @
36 MI'u, mogkmiogas JaMIOBHIA BOJBTMETD MApPaJJIeIbHO
KOHJ[eHCATOPY KOHTypa.

OcranpHBIe YMHOKATEIHX YaCTOTH HACTPAMBAT AHAIO-
THY9HO.

Heo6xoguMo mpegocTepeub: HpU HapasuTHOM CaMOBO30 yik-
HJeHWHW CyMMapHOe HanpsyKeHHe BHICOKOH 9acTOTHI M MOCTOAH-
HOr0 TOKA MOKeT HPEBLICHTH LIPeHeIbHO A0NYCTHMOE HampA-
JHeHMe [JIs1 MEOTOOMATTePHEIX TPAH3UCTOPOB M BEIBECTH MX U3
crpos. 1losToMy Bo BpeMsa Haia)KUBaHAA HeoGXOAUMO B IeNb
KOJITIeKTOPAa BKJIIOYATH Yepe3 0aJIacTHHIA Pe3ucTop BapucTOp
Ha HanpssreHue cpabareBapua 27—50 B (B saBmcmmoctd
OT THNA TPAHBHCTOPA). ITO MPE}KAe BCEr0 KacaeTCs BHIXOM-
HOI0 KAacKa/a, B KOJUIEKTOPHOH meou KOTOPOro HeHCTBYyeT
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HECKOJIbKO HanmpsykeHuil (MUTAHWUA, BHICOKOTACTOTHOE, pas3-
BHBaeMoOe Ha KOHTYpe MOJYJIHPYIOIETro CUrHAIA).

CucreMy 3aluTH HacTpamBaloT Tak. G mOMOmMbBIO Pe3HUCTO-
pa R34 ycraHaBIMBAIOT TOK CpadATHIBAHUA BEIXOJHOTO TPaH-
sucropa, pasaeiM 0,5—0,6 MarkcmManbHOro 3HaweHus. llpnm
8TOM BMecTO TpaHsucropa I'4 BKIYAIT HePeMeHHHN mpo-
BOJIOUHHI PE3UCTOP HOCIEMOBATENHHO ¢ MUJIJIHAMIIEPMET)OM
H yCTAHABIWBAIOT TAKOH jKe TOK, KaK U y OTKJIIOYeHHOIO TPaH-
suctopa. IlapanienpHO BKIOYEHHHIM BOJIBTMETPOM KOHTPO-
AAPYIOT HAmpsyKeHume Ha PE3WCTOpe, KOTOPOe AOJKHO OHITH
TAKUM ’Ke, KaK 1 Ha peaJbHOM TpaHaucTope I'5. Pesmcropom
R38 monmbumpaloT ypoBeHb cpabaTHBaHUA CHCTeMH IO o6pat-
HO#t BouHe. [laTumkoM o6GpaTHOH BOJHEI CIYKAT KAaTyIIKa
L13, ycranaBiuBaeMas Ha paccToOAHUH 25—35 MM OT BHIXOJI-
HOTO KOHTypa mepegaTinka. HOJIAYECTBO BUTKOB KaTYIOKM
parumka LI3 mopbmpalor mpu HacTpoiike.

Hama)xuBanme ocTanpHBIX KacKamoB OCOGEHHOCTOH He
mMeeT.



PAINOJIOBNTE/IO-ROHCTPYRTOPY

TPAH3VUCTOPHBIE PAIVOJIOBUTE/NBCKIAE MOAY /IR

A. T'yees (Mocrea)

OpuuM n3 Haubojee MOMYJIAPHEIX HaNpaBJeHWH B pamgmo-
106U TeIbCKOM TBOPUECTBE SABIAETCA KOHCTPYUPOBAHKE amma-
paATypH AJA YCHAJIeHAA 3ByKa. MHorme KOHCTPYKTOPH HPOCTO
HOOBTOPAT MOHPABUBIIAECH MM H3BECTHHIe CXEMH, [PYTHe 5Ke,
TBOPYECKH IepepabaTeBag WX, CO3HAIOT CBOM OPHUTUHAJIB-
Hble KOHCTpyKImu. TeM He MeHee BO BCeX YIOMAHYTHX Ca-
MOeNbHEIX Hpubopax, Kak BOPOYeM U B 3aBOJCKHUX, MOKHO
YBH/IETh MHOTO OJHOTHIHEIX KACKAJOB KaK IO CBoeMy (QyHK-
IUOHAJTBPHOMY HA3HAYeHHIO, TaK U OO0 MOOCTPOEHMIO CXEeMBI.
Jocrarouno HamoMHUTH, 4To JI060# ycmmmrens HY copep-
JKOT TpPe[BapPUTEJbHBE KACKalbl yCUIeHWS, (a30MHBEPTOP
(Ipu ABYXTAKTHOM BEIXOfie), VCUJIHTEJh MOMHOCTH M WCTOY-
HUK ONATaHAA. AHAJOTMYHBEIM 00pasoM MOKHO YBUAETh U
CTPYKTYPHBEIA COCMNAB [PYIUX THIOBHX YCTPOHCTB, IpemHa-
3HAYEHHEHIX [Jf CaMOCTOATEJBbHOTO WM3TOTOBJIEHUA., Jajfaya
panmoao6uTe A IPA CO3MAHNY HOBHIX KOHCTPYKRIHHA CBOJUTCS
K pANUOHAJBHOMY WOCTPOGHWMIO CXeMH KajKHOT0 KacKajga
U pasyMHOMY BHIGODPY (JacTo myTeM pacdera) y@mcjia M Ha3HA-
YeHUA TAKUX KACKAaJOB.

B pesynbpraTe mpemBapHUTeSBHHX PpPacdeTOB X O0OJBIION
9KCIIePUMEHTANbHOX PaGoTH, INPOHEeNaHHOH KOHCTPYKTOPOM
A. BorartsipeBbiM, Gbiim HafijeHH ONTHUMAJbHEE BapHaHTH
DOCTPOeHUSA TpaKTa ycwieHHms 3Byka. VM Grito paspaGorano
HECKOJBKO THIOBHIX KACKAJOB TPAH3WCTOPHOIO YCHUIUTEJS
HY, B KOTOpPHX HMCHONL3YIOTCA HegOpoTHe W HeqeUIATHEe
IeTaly W B TO 3Ke BpeMsa 00ecHeYMmBAIOTCSA HEOGXOTUMEIE ma-
paMeTpEHL.

HomCeTpyRumu oTHENBHHX KACKAL0B BHIOIOJHEHH B BHIE
3aKOHUCHHEIX MOZYJIeH u 06/1aaioT Xopolueil mOBTOP IEMOCTHI0
B JIOOHTeNbCKUX yciaoBuax. Hmke mpuBogsArca ounmcaHEms
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7 CXeMH PaguoI0ATeNbCKEX MO YN0, KOTODHO MOTYT GHTH
HCIOJIL30BAHE AiaA cosgaEus ycmiaurensa HY, EmakodacToT-
HOM YacTH pPagHOUpPHeMHWKA, MAaTHATO(OHA HJIM TelleBH30DA.

Muxpofounsiii ycmaurens. Bo MEOTAX c1ydasax yCHJIHTeNhb
HY gommen GLITh yHEBepCAJIBHBIM, TO €CTH paGoTaTh OT pas-
JIMYHBIX MCTOYHMKOB CHUrHAJNA; MAKDOQOHA, 3BYKOCHAMATEJA
(3518 KTPOMATHATHOTO W HBE309JIEKTPAIECKOT0), HETEKTOPHOTO
BHIXO[a pafUHONPHeMHMKA, TPAHCIANNOHHOA JIUHME H T. I.

B sToM caywae mpekme BCero Ha BXOfe JOJIKeH OHITh
yeTaHOBJIGH MEKpPoQoHHLN ycmamteab. llpmAnunwanbpEan

Puc. 1. IlpmEOounmajabHas cxe-
Ma MOAYyJId MUKDPOQOHHOTO yCH-
JATeNA

cxeMa MOOYJIA MEKPOQOHHOTO YCHIWTENS ®300pakeHa Ha
puc. 1. Yeunutens cobpaH mo mpocreiimeit cxeMe ¢ HEIMOCPeN-
CTBeHHOH (TalbBAHHIECKOH) CBA3BI0 Mesxay rackagamu. Ilo-
cilefHee 0OCTOATEIBCTBO IO3BOJAET IOJYYATH OTHOCHTENb-
HO OIEPOKYI0 Hojocy 4dactoT. IlepBrie gBa Kackaja BHIIOJHe-
HEl Ha TPARSUCTOPAaX, PACCIMTAHHEIX HA IOBHIIEHHOE HAHmpsA-
yKeHEe INTaHEnA; padoTasd ¢ JOCTATOTHO HU3KHUM KOJLIEKTOPHEIM
HanpsxenueM (8—12 B), oru ofecneamBaior Masblil ypoBeHb
nryma.

B nenax ynyyimeHms mapaMeTpOB YCHIUTENA BCe KACKAIBL
0XBadeHH KOMOWHHDOBAHHON CHCTeMOH OTpHOATeNbHOH 006-
patHo#l cBasm. OTpunareibHAs 06GpaTHAsA CBA3H B KarKZOM
KacKaJe oGecmeduBaeTCs TeM, 9TO PE3HCTOD B HENH 3MHUTTepPa
He BalIyHTHDPOBAH KoHmeHcaropoM. CMemeHme Ha 6a3y mep-
BOTO KacKaja OOCTYyHaeT ¢ SMHUTTEPHOT0 PEe3HCTOPa BTOPOTO
Kackagza. Taxad ke cxeMa IOZaY® cMeIeHudA BHOpaHa W AJIA
BTOPOTO Kackama. oTuM o0ecHeymBaeTCs OTPHIATEIbHAA
o0paTHas CBA3b MEKAY KacKajaMm, CTa0MIM3Mpyomas pe-
KEM paGoOTH yCUIMTENA, YTO 3HAYUTEJNHHO 00Jeriaer ero Ha-
JIayKUBaHAE.

XapaxrepHO# 0COOEHHOCTHIO ONHCHIBAGMOTO YCHIIMTONA
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AIBJIAGTCA TO, UTO PEKEMEL PaGOTH BCeX TPAHBHCTOPOB yCTa-
HaBIHBAIOTCA mMofgGopoM AByX pesucTopoB R3 m RS. llpm yxa-
3aHHHIX Ha CXeMe HOMHHAJaX 5JeMeHTOB YCHIuUTeldd -obec-
meunBaer ycmienme mopspka 1000 pas B momoce 3acroT or
20 I'm po 20 xI'm mpm xosddunmuenTe rapMoHEK (Ha TacToTe
1000 T'm) memee 1%. Ha pmc. 2 mokrasaHO pacmoIoemue
Ha IIaTe DIEMEHTOB [BYX MHAKPOQOHHRHIX yCHIWTENEH, pac-
CUATAHHEIX [Jf HCIOJL30BAHUSA B CT€PeOPOHMISCRIEX YCHIIH-
TeJIAX WA MAarHATOQOHAX.

Yenautenp pas nbezosByRocHmMaTens. B kauectse mpen-
BAPHUTEJIBHOTO YCHIATEN S, ACTOYHNKOM CUTHANA A5 KOTOPOTO
CIY/RAT IBE303IeKTPHUECKAI 3BYKOCHUMATENb UIH BOCIPO-
M3BONAMAA MATHATHAS TOJIOBKA, OpeAHa3HAYAETCA MOMYIb
(cxema ero m3obpaskeHa Ha pmc. J3). B menax moswimeHmA
BXOHOT'O COIIPOTUBIIEHHAS YCHINTENA A NePBHII Kackaa cobpan
Ha DOJEBOM TPAHBHCTOpe. 37ech MOieT OBITh YCTRHOBIIEH
aw6oii moneBoit TpaHamcrop m3 cepmm KIT 101 —RII 103.

Bropoit kackag cobpaH mo cxeMe SMHTTePHOTO HOBTODPH-
TEJIS [JIA COTIIACOBAHUSA BEICOKOTO BHIXOHOTO CONPOTHBIICHUS
fIepPBOT0 KaCKajga ¢ HMBKAM BXOJHEIM CONPOTHBICHHEM CIEY-
10Iero Kackaga. MesKny mepBHM M BTOPHM KaCK&HaMH CBA3b
TaKyKe BHIOpaHa HeMOCPEJCTBEHHOMH, YTO MO3BOJISET HOJIYIUTH
PAaBHOMEDPHYI0 LOJOCY YCHJIGHHA B IIHPOKUX Ipejesax.
IlepBHil Kackan He CONEP;KHT dIeMEeHTOB OTPHIATEIbHOHE 06-
paTHOIl CBA3M.

Tlocaegytomume wackafgel [Js HOBHIIEHHSA CTa0HAHHOCTH
mx paboTH OXBAaYeHH KOMGHHMPOBAHHON 00paTHOH CBA3BIO
10 TOKY W HampsKeHmo. Tak, HampmMep, cMeIeHue Ha (azy
rparsuctopa I'3 cHmMawT ¢ pesmcropa RIZ, BRIWOIEHHOTO
B 9MUTTEPHYIO Demnb TpaH3mcropa I'4, W momalmoT Yepes peswd-
ctop R6.

C Brixoga ycunutens (pesucropa RI13) cHmMaercs Bamps-
ykeHHe O0paTHOU CBA3M W Uepe3 KoHmeHcATop C6 m pesmcTop
RI10 umopmaercs Ha 6asy tpamsmcropa I'4. Hpome srtoro, or-
pHEIaTeNbHAs 00paTHas CBA3h 00pa3yercsa 3a cYeT IPOXOrK-
OeHnA SMHTTePHOTro Toxa TpaH3smcropa 1'4 mo pesuctropy RI2.
CBsA3b MEKIY TPETHUM WM 9€TBEPTHIM KACKaJaMd — HETOCPe.-
crBeHHas. Ha BWXome mpeaBapHWTeIBHOTO YCHJIMTEIA B Iie-
aax OGojiee yHEBEPCANBHHIX BO3MOKHOCTEH COIJIAaCOBAHHA
¢ IOCJeYIOMUMA KaCKafaMy OKOHeYHOTO YCUIHTENS YCTaHOB-
JIeH SMUTTePHHH IOBTOPHUTENb.

Cremyer 3aMeTHTDh, YTO B YCUJIMTENe OPUMEHEHE B dac-
TOTHO3aBHECMMEE oTpHUarTeibHuie obparEeie cBsasu (CS5RS
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Puc. 2. MoHTax ABYX MUKPOMOHHbIX ycunuTtenein

C6 0.02Z
-
Puc. 3. TlpuHuununanbHaa cxema nNpefBapuUTeNbHOIO0 YCUIUTENSA



m C6R10). 3rto mo3BONMAET MCHONHB0BATH €0 B KATOCTBO
yeminTeis BocupomsBexenus, Hoppexkmms B obiacti BHCO-
KuXx 9acToT obecmeumBaerca memouroit CSRS, mocpemcrsom
KOTOpO# OCYMECTBJIsIOTCH HONBEM XAPAKTEePHCTHKE Ha da-
crore 15 k' mo orHomenuro k 3,5 kI'm ma 15 gbB. B o6aac-
T HEBIMIUX YaCTOT KOPPEKRIHA OCYIMECTBIAETCH NEmOYKOA
C6RI10. Tlopwem xapaxkTepuctuky Ha gactote 31 I'm mo ormo-
merno k 3,5 kI'm pasen 428 nb.

IIpm mcmonb3oBaHME YCHIMTENA AIA pabOTH OT HbE30-
3BYKOCHHMATEIA TAKOHW KOppeKnuu He TpeGyeTCs W STH LenH
MO;KHO HCKJIIOUXATH COBCEM, MPOU3Beqs He0OOXOQUMEIe perynm-
poBkm B 0JIOKe KOppeRIUE JTUGO 3HATYATENHHO W3MEHUB HO-
MUHAJH 9JIeMeHTOB B 3TOM GJIOKe.

Moayns obecmeumBaeT Ty jKe HOJOCY, 9T0 W MUKPOQPOH-
HbIl yCHIUTeN b, 00J1agas ypoBHeM myMoB —65 1B B uaTEpBa-
ae temmepatyp oT —40 go 450° C. JtoMy 0GCTOATEIBCTBY
B 3HAYATEJNBHOH Mepe CmoCOGCTBYeT mpUMeHEHWE BO BXOJ-
HOIl Hemw IMOJIeBOT0 TPAH3MCTOPA M MCIOJH30BaHHKE OTHOCH-
TEJIbHO BHICOKOBOJNBTHHX TPAHB3UCTOPOB IIPH HOHUKEHHOM
HANPsyKeHUM NUTAHUA.

YacroTHag xapakrepucruka ycunaurtes (6e3 memed Kop-
pexumu) B nmpenenax 20 I'm — 20 k['m umeeT HepaBHOMEPHOCTH
=+3 gBb, kosgdunmenT rapmoruk Ha yactore 1000 I'm menee
1% . Hanpsakenue 3ByKOBON, YaCTOTH, MOJyYaeM0Oe HA BHIXO-
e YCUIUTeNds, MOCTATOYHO [Jis BO3CYKIEHUS OKOHEIHOTO
YCUJIUTENsi MOIHOCTH, OHMUCAHNE KOTOPOro Oymer mpuBegeHo
nmaxpute. IlpenBapnreabHEN yCuAUTONb, TAK 3Ke KAK I MUKPO-
¢$OHHHNI, MOHTUPYIOT Ha IeYaTHOH miaTe U3 PoIbIUPOBAHHOIO
rernHakca. Bupg 3T0if miaTH moKasaH HA PHC. 4.

Yeunurexap KOPpeKmuHM MpeHAa3HAYEH MJA PeryIupOBRHA
9acTOTHOH XapaKTepPUCTURU BCEr0 YCHJIMTEIBHOTO TPaKTa
B HeOGX OfMMBIX Ipefenax. B ¢BsA3u ¢ TeM, YTO NPHA BKIOUCHUR
B TPAKT YCUJIEHUS sAYeeK PeryJIupOBKU o0m{uil ypOBEHD CUT-
Hala YMEHBIIAeTCS, JOMOJHUTeNBHO BBOJAT YCUJIUTEIbHEE
rkacragel. Ha pme. D mpuBegeHa cxemMa MORYNS YCUIUTEIA
KOPPEeKUUN, B KOTOPOM IPEJYCMOTPEHO HOMOIHUTENBHOE YCU-
jgeHne. B GOJBHIMHCTBE KOHCTPYKIME PEryIUpPOBOYHEE
9JIEMEHTH (DOJCTPOEUYHBIE WMJIU IePEeMEHHBIE PEe3UCTOPHI)
KOHCTPYKTUBHO PACHOJOKEHE OTHEeNbHO OT OCHOBHOM mIaThl
YCHIUTENsI, MOAYNDb COGCTBEHHO YCHJIUTENSI KOPPEKIUU BHI-
mOJIHeH Ha OTHEJbHOM miaTe, a caMa sYelika KOPPERIUHU pac-
MOJaTaeTCsA OTAeJbHO, BOJMBM PEryiIMpPOBOYHBIX HIEMEHTOB.
Hpome Toro, mHOIa MoOKeT BOSHHKHYTH HEOOXOLUMOCTH

13



Puc. 4. MoHTax npeABapuTe/IbHOro YCUNNTENA

Puc. 5. MpuHunnuanbHaa cxema yCUANTENS KOPPeKLnu



ICOONB30BATh JAPYIYI0 CXeMY KOPPeKIMM CHTHala, W IpH
TAKOA KOHCTPYKIHU €€ JIETKO M3MEHLTDh., ¥ CUJIUTeIH KOPPeK-
OHME OPH 3TOM OCTAeTCA IPEe;KHEUM.

s nonyueHAsA GONBIIOTO BXOJHOTO CONPOTHBICHIIA IPH
MaJoM yPOBHE ITYMOB Ha BXOJe YCUIMTENA KODPeKIIH ycTa-
HOBJIGH HMCTOKOBHH IOBTOPHTEND HAa IIOJEBOM TpaHEmCIOpE.
Kosgppuumenr ycuierumsa sroro Moayis — mopsixa 250, gro
ofecrmeumBaeT HEIOCPENCTBeHHYI0 paboTy OT HbE30XTEKTPH-
4eCKOr0 2BYKOCHHMAaTenxsi 6e3 mpegBapuTeIbHOIO YCHEIEHH.
Ilepex ycmnmrenem Kopperuuu yooOHO YCTAHOBUTE KOMIEHCH-

cs 700 R1 120« R? 220K
Pue. 6. [Ipunnunuanbuag cxeMa KOM-

OeHCIIPOBAHHOIO0 peryasropa TIpoM-
KOCTIL

Ha 6zo0 ycunumens

/\’ 3byrocrumamenio

POBEHHBI peryasiTop IPOMKOCTH, CXeMa KOTOPOTO NpHEeeHA
Ha puc. 6.

CHUTHAT 0T HCTOUHAKA IOCIe KOMICHCUPOBAHHOTO Peryisi-
TOpa TPOMKOCTH M BHICOKOGOMHOTO 3MUTTEPHOr0 HOBTOPHTEN
(cM. pme. 5) gepes xoHgerncapop C2 mocrymaeT Ha a3y TpaH-
sucropa T'2. C pesucropa RS — Harpyskm aToro Kackajga —
yemieHHoe HAOpPsKeHUe CHTHAJA MOJAaeTCs Ha s9edKy pe-
ryamporkr TeMGpa. PeryimpoBka pasmenpHas IO BHCIIEM
U HE3IIEM JacToTaM. Biarogaps ToMy, uTo AYedKa BHIOUEHA
B [eNN OTPHUIATeILHON 00paTHOH! CBSA3H, JOCTHTAETCS TOBOIb-
H0 Gosbmas raybwHa peryaumpoBrd. Tak, Ha BHCIIEX 4aCTO-
rtax, mopsaarka 15 kl'm, mMeeTcss BOSMOIKHOCTD M3MEHSTEH dac-
TOTHYIO0 XapaKTepucTury Ha =12 gb oTHOCUTEeNBHS cpexHero
ypoBE#A, a Ha Hmamumx (60 I'm) perynuposka ocymecTBisieT-
ca B mpemenax =10 gb.

Ilocne sueiikm KOppeKIMH CUTHAA Yepes KOHAEHCATOP
C3 mocrymaer Ha cHejyIOiiuil KacKaj yCHJICHHA, COOPaHHHIM
Ha TpansucTope I'3. Ha Brixome ycmimresa BKIIGUEH TPaH3E-
crop T4 o cxeMe SMHTTepHOro moBTopuTeasA. Takoe mocTpoe-
HAE CXeMH 3HAYMUTEJHHO IOBHIOIAET YCTOUTHBOCTH PAaGOTH
yemanTens n 00ecmeumBaeT XOpouIlee COrIacoBaHme CO CIENY-
OTUME KAacKaJaMd YCHIHNTENs MOMHOCTH.

Yewrurens MOmHOCTH, HPEHUUOMAILHAA CXeMa KOTOPO-
ro nsobpakeHa HA puc. 7, co0paH Io 0GHTHOH ABYXTAKTHOR
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GecTpancopMaTOPHOR cxeMe. ITOT YCHIHTEIh MOKET OHITH
MCIOJIb30BaH [JIA HeGONBIIOT0 IPOUrpHBATeNd, MarHATOHO-
Ha WMIXM TPAaH3HCTOPHOI'0 HPHEMHWKA. BHXOfHAaA MONIHOCTH
yeunutena — nopanka 2 Br. Ilpn sxenammm cosgath crepeo-
(QOHMIECKYI0 YCTAHOBKY CIeAYyeT co6paTh gBa HIEHTHYHBEIX
BHIXO[HBIX YCHJIATENsA MOITHOCTU. YCHIHTENHh IPOCT M 0YeHD
Hajle;KeH B pabore. EquHCTBeHHLIM ero HeJ0CTaTKOM ABIAETCS
He3HAYNTEIbHAA YyBCTBHTEIBHOCTh IO BXOAY, H IOJTOMY,
HampuMep, MCIOJIB30BATh er0 HeMOCPeACTBeHHO OT 3BYKOCHIH-
2 MaTeJdsA HeJIb3d. B mexax
MOBHINGHWSA KadecTBa pa-
0OTH YCHJIUTENb OXBAaUeH
OTPHLATEJIBbHOR  ob6paTHOIL
CBSI3bI0, IIOJJaBaeMO#l C BEI-
Xofa YCHIHMTEJH HA ero
BXOm uepes pesmcrop RS.
Karkmx-nmuGo pgpyrmx oco-
OeHHOCTEH yCHUIWUTEIh He
umeer. Hama)xuBanme ero
OYeHb NPOCTO ¥ CBOMHUTCAH
K mopbopy pesumcropa B
1 > menm obOpaTHO# cBs3m (O
13 M7426 s KauecTBYy B5ByuaHms). Pe-
Puc. 7. IlpunummuanbHas cXeMa KMMH YCHJHTENA yCTaHAB-
OPOCTOT0 YCHJIUTENsA MOIITHOCTH NUBAIOT pe3|CTOpaMu R]’
R3 u R4. HanayxusaHue
CUMTAIOT B3aKOHYGHHBIM, €CJIH HANpsIREeHMe HA OMHOTTepax
BHEIXO[HHX TPAHSHCTOPOB B peKHMe HMOKOA OymeT paBHO Io-
JOBUHE HAUPSIKEHUS NOUTAHWA, a OPEeJOKOHEYHEHE TpPaH3U-
cTopsl OYyRYT paboTaTh B THOOBHX pPeKUMaX.
MorTask ycunumrens Takike HeclokeH. Ero BHIOAHSIOT
Ha (OJHIEPOBAHHOM reTHHAKCe meYaTHHIM cmocodoM. MoskHO
¥ He npuberaTs Kk HeYaTHOMY MOHTA Ky, CIeJaB €ro HaBeCHBIM.
MoHTaRHAA MIATA OPOCTOTO0 YCHIMTEs MOIHOCTH MOKA3aHA
Ba puc. 8. Harpysko#l yeCHANTENSA CAYIKAT IPOMKOTOBOPHATENb
4-T'Jl4 unm eMy nomoGHHIA ¢ CONMPOTHBIGHUEM 3BYKOBOH Ka-
tymkn 8 OMm. Takoit ycuiamrenp MOKHO PeKOMEHOBATH Ha-
9EHAIONUM paguonbuTedsaM. B CI0KHEX yCTaHOBKAX 3BY-
KOYCHUIICHUA OH MOJKET CIYKHTH B KayecTBeé KOHTPOJBHOIO.
Ilpu :kemaEWE co3gaTh BHICOKOKAYECTBEHHYIO 3BYKOYCHJIH-
TEJbHYIO YCTAHOBKY € BHIXOMHOM MOIMHOCTHIO mopsuka 30 Br
B KaHalle MOKHO BOCHIOJIB30BATHCA APYIOf CcXeMOH BHIXOLHO-
TO KaCKaja.
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Puc. 8. MOHTaX NpocToro ycunuMTensa MOLLHOCTU

+
Puc. 9. MpuHUMNUanbLHas cxemMa CNOXHOro YCUINTeNsA MOLLHOCTU

MOLLHbIA BbIXOAHOW Kackag (CxXemMa ero u3obpaxKeHa Ha
puc. 9) cobpaH N0 KOMOUHMPOBAHHON Cxeme: Mpu 6GecTpaHc-
(hopMaTOpPHOM BbIXOfE B YCWUNUTeNe ecTb MEPeXOAHON TpaH-
cpopmatop. Takoe NOCTPOEHWE CXeMbl OMNpaBAbiBaeT cebs
B TOM C/ly4yae, eCnu HeT ABYX AOCTATOYHO MOLLHbIX TPaH3MUCTO-
POB C pasfIMyHOW NpoBoAMMOCTbIO. OAHAKO 4aCTOTHble CBOIA-
CTBa TpaHChOpPMaTOPOB, OCOOEHHO Heb6oNbWKX rabapuTos,

2 5536 17
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Pac. 11. TlpuanunuansHas cxeMa BHOPAMHUTENA €O CTabUIM3aTOPOM H
3amMUTO/ 0T Heperpysox

Heé MOO03BOJAKNT HOPOOYCTHTHh BCI0O HO0JOCY YCHJIMBaeMBIX
JacCToT. HOQTOMY OpH CO3XaHMA 0c000 BHICOKOKA4YeCTBEHHEIX:
YCTAaHOBOK KEJIaTEeJIbHO Heépex BHXOAHHEM KaCKaJaoM CHIHAI
OO0 9aCTOTe pPa3xeJIATh HA JABe COCTABIAKMNX H KayKIYIO A3
HAX YyCHJIHBATH B CBOEM OKOHCYHOM KacCKajxe C yueToM Tp960-
BaHEHA B Ka;KA0# mosoce YCHJIAHNBAGMBIX 9aCTOT B OTAEJBbHOCTH.
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Ilpn; sxeaHNA MOJYYIHTHh MEHBIIYI BHXOGHYIO MONIHOCTh
B BEIXO[HOM -KaCKaJe MOKHO OCTaBHTh TONBKO [Ba TPaH3H-
cropa I1217A. OcoGeHHOCTHIO BEIXOMHOI'O KAacKajga SBIAETCA
eIe W TO, YTO BHIXOMHEE TPAH3UCTOPH IO TOKY HCIOJb3YIOTCH
He IOJIHOCTHI0. OTO TOBHINAGT CTAOMIBHOCTH H HANEKHOCTH
uX paGoTH, a TaKKe B HEKOTOPOH CTeNeHN PACIIMPAET MOJ0CY
mponycKaHMA. TpaHSHCTOPH BHXOZHOTO KacKaga pabora-
0T Ge3 HAYAJIBLHOTO CMemeHHS. Dbiarogapsa IpHMeHEHHIO

]
ycunumens _
MK o T
Yeunumeny = Buizodrod ]4
yeunumess
koppexuut MOWHOCIU
L L
5 Q:(— HCmoyHUK
2yNAM0
2p. mcm% §i(— numarug
? s

Puc. 12. CTpykTypHad cxemMa YHMBepCAIbLHOIO YCHIRTEJN

¢dasoBpamanmero TpaHCPOPMATOPA CONPOTHBJICHUA B IHEMAX
0a3 O4YeHb MAaJHI.

TnyGokasa orpmnartensHas obpatHas cBsasp (36 gb) mos-
BOJIAET BHAYUTEIHbHO CHH3ATH HEJUHeHHH® HCKaKeHUA o
YMEHBIIATHh BHIXOAHOe compoTmBieHme ycmiamrenasano 0,1 Om.
Bxoanoe conpormpienne ero — nopsgka 300 kOm. K Brxogy
YCHIUTEIs MOKHO HOKIIOYATH I'POMKOTOBOPHTENH, HOJHOS
COIPOTUBJIEHAE 3BYKOBOH KATYIMIKA KOTOPHIX JIEKHT B mpefe-
aax 2—8 Owm.

Ilns nuTaHES ONMCAHHHX KAacKamoB O paspaboTaHu
aBa CTaGMIH3MPOBAHHKX BEIIDSAMATEJIS.

Ipocreiimmuii BHIGPAMATENH CO CTAGUIN3ATOPOM IIO3BOJIAET
ponyunth 12 B BHOpsAMIeHHOr0 HAUpsIKeHAA OPH TOKe IO-
panka 2 A. IlpmEnunmanbHEad cXeMa BHOpPAMHATeNs m3o0pa-
aena Ha pmc. 10. BuuopsMmarenp m crabmiamsatop ocobeH-
HoCTell He WMMEIT M I0ITOMY HOJPOGHO He ONOUCHBAITCH.
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Brmpsamntens €0 cTafmanzaTopoM o 3amIuTOl OT mepe-
rpy30K M KOPOTKHMX 3aMBIKaHNii pa3BUBaeT HA BHIXOJe Ha-
npssxerne 15 B um obGecneumBaer Gosee sRecTRYIO cTabuamsa~
A0 BEIXOJHOTO HANPS;KEHUA IO CPABHOHUIO € HPOCTEHIIIM
BHIIIDAMUTEJEM. HpPIHI_U/IIII/IaJII)HaH ¢XeMa BBIIIPAMUTENIA C 3a-
MuUTOH OT meperpys3ok ma3obpaskeHa Ha pumc. 11.

IlpenmaraeMsie TpaH3UCTOPHBIE MOLYJIH IO3BOJAIOT KOH-
cTpyupoBaTh pa3nmyHste yeuiautead HY m npoBoguts camsie
pasHOOOpa3Hbe pPagUuON0UTEIbCKEE JKCOePHMEHTH. TpaH-
BUCTOPH, HCIOJb3yeMble B ONUCHBAEMEHIX MOAYJIAX, MOTLYT
HMeTh JOCTAaTOYHO GOabinoil pasépoc mapaMeTpoB, YTO He CKa-
3nBaeTCA Ha o0mux pesyasratax paborsi. Ilpm jxemnanum,
ecl NPUIMEHHUTH Malora0apuTHEE [eTajid, MOKHO 3HA4H-
TeIbHO YMEHBINUTH pasMepH MoxyJie#. B kavecTBe mpumMepa
Ha puc. 12 mpuBeseHA CTPYKTypHASA CXe€Ma YHHBEPCAIHHOIO
PaAHONIOOATENFCKOTO YCHIUTENSA. ITOT YCHIWTENh MOJKET
6HTH HCHONB30BAH HNJA YCHIGHHS pednm (C MOZyleM MHKpPO-
(OHHOTO YCHJIWTCNIA), BOCHPOM3BeAECHHS rpaMsanucd, pabo-
TH COBMECTHO ¢ MarEUTO(OHOM, paJHONPHEMHHKOM H Ip.



JABOPATOPUA PAINOJIOBUTEJA

KOMIIJIERT 3JIERTPOHHBIX N3MEPUTEJIBHLIX
ITPNBOPOB «OBb-72»

A. TopoxoBernii (Mocksa)

Oraen wsMepuTeabpHOR TexHAKE Ha 26-i BceecoiosHoil BhI-
cTaBKe TBOpPUECTBa paguoioduTesneii-koHeTpyrTopoB [LIOCAAD
(urob 1973 r., MockBa) Obl1 ogHEM W3 HauboJsiee OOMUPHEIX
[0 YECJy JeMOHCTPHUPOBABIIAXCA dKCIoHATOB. OH mpHBIeKal
BHEMAQHHNC BHICOKAM MAaCTePCTBOM HMCHOJHEHHS W OPHTHHAJb-
HOCTLI0O CXEMHOr0 M KOHCTPYKTHBHOIO pEIIGHHSA MHOTHX
W3MEPHUTCAbHEX NPUGOPOB, HCHIOJIH30BAHMEM B 0OJHIIOM
qucjie SKCIOHATOB COBPEMEHHON 3jieMeHTHO# 6a3nl — TpaH-
3WCTOPOB, B TOM YHCJIe IOJI@BHIX, HHTETPAJIBHEIX MEKPOCXEM,
mukpoMopyiel m np. OcoGey mHTEpeC BHIBHBAJIA TPHOGOPHL
¢ uu@pOBHIM OTCIETOM, KOTOPHE 3aKOHOMEDHO 3aBOEBEIBAIOT
nonyJisAPHOCTh Yy pagmoao0uTenei.

ABTOPH MHOIMX+ KOHCTPYKIHH IIIM IO OYyTH CO3NAHEA
He OTJeJbHBX HPHGOPOB, & IEJHX KOMILIEKCOB H3MEPHUTEJIb-
HEIX JaGoparopuii. K TakmM SKCHOHATaM OTHOCHTCA H KOM-
wiekT npuGopos «O6b-72», CO3aHHEI HOBOCHOHPCKAM PAHO-
awburesiem A. C. KysHeroBsM, KOTOpHIA GBI HarpaskmgeH
CIeIMAJIbHBIM OPA30M BHICTABKH.

B xoMmiexT BXOmAT: MUPOKOJMANA30HHEIA TreHEPaTOp
NHCKPETHHIX 9acToT; (udpoBoit npmbop mis U3MepeHUs me-
PHOJOB HU3KOYACTOTHHIX KoJeOaHWil, NHTePBAJIOB BPEMEHH,
CONOPOTUBJIEHUN W E€MKOCTeH; BEICOKOUACTOTHAA HepecueTHAA
mexama; Giok GopMEpOBAaHAA HMIYJHCOB; IPeo0pa30BaTeIh
HaOps/KeHWe-4acToTa; HpuOOp HJIA ITPOBEDKH KBapPIEBHIX
Pe30HaTOpoB; ocuAIIOrpaduIecKkuii mpoOHUK; KOMMYTATOP
K ocpuwianorpady; BOJIBTMETDP Ha MOJEBHX TPAaH3HCTOPAX;
HCTOYHAK NHUTAHUA M3MEPHUTEJIBHEIX HPHGOPOB.

ABTOp UIMPOKO MCHOJH30BAJT B W3MEDPHTOJIHHOM KOMILIOK-
Te IJIOCKE® MUKPOMOAYJIM H HHTErpajbHEE® MHKPOCXOMHI,
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910 m03BOIMIO €My CO3[ATh JIOOUTEILCKAE YCTPOMCTBA, OT-
BeUalomue COBPEeMEHHHM HAOPABIEGHHAM KOHCTPYHPOBAHHA
mogo0HOH pPAafEOdIEeKTPOHHOH ammapaTypH.

Hwuxe onncunBaioTea npuGope KoMmiieKra (IMEPOKOgHATA-
30HHLIA TeHEepPaTOp MHCKPETHHIX YacToT, mudppoBoil mpmbop,
BHICOKOYACTOTHAS IepecueTHas JeKajga, ocmuiiorpadmae-
CKmil TpoOHAK, KOMMYTATOP, BOJBTMETP, a TaK/Ke MCTOYHHAK
OHTaHASA), KOTOPHE NPEJCTaBIAIT HauGospmuii wmHTEpEC
I paguonio0uresedl, 3aHMMAWIMAXCA KOHCTPYHPOBaHAEM
COBpPeMEeHHO! W3MepHTeJbHOH ammapaTyphl.

IMnpoxognana30HERIE reHEPATOp JHUCKPETHBIX  9acTOT
(III'{4) upenmasHadeH AiIA HACTPOUKH YCTPOHCTB JUCKpET-
HON TeXHHKH, JIJif HCHOJb30BAaHAS B KadvecTBe 3a7a0IEro
reEepaTopa npd (GOPMHPOBAHHH YHOPaBIAKIIUX AMIYJILCOB
B NAPPOBHX H3MEPHUTEIBHEX npnﬁopax H ISl CHATHSA Xapak-
TePACTHK HMOYJIbCHHX YCHIUTENeH.

TexAAuYecKHe RaEHBIE

JmanasoH wacror or 1 MI'y mo 0,4 I'g
CTabHaBHOCTL YACTOTH He xymxe 1-107

AMNinTyna BHXOABHX HMIYJILCOB 7B

TonsapHOCTH AMOYJILCOB* + n—

JamTenbBocTh mepeaHEro GPOHTA HMIYJIb-

COB . He Gomee 0,2 MKc

%lnmenwocu cIajia EMIYJIbCOB He Goxee 0,5 MKc
asMepur mpmGopa 16070120 Mm

! BEemHmii BEj npesncraBieH Ha puc. 1.

OyaxknuonansHaa cxeMa IITAY wmokasama Ha pme. 2.
3agaomuii resepatop (pmc. 3) KBapuUEBHIl, BHIIOJHEH IO
TPeXTOYeuHOH cxeMe Ha TpaH3mCTOpe I'I. IMUTTEpPHBIA mO-
BTODHUTEJb Ha TpaH3ucrope I'2 ycTpaHseT BIWSHHE HATPY3KH
(dpopMmEpoBaTeNa EMIYIAbCOB) Ha paGoTy remepatopa.

BripaGaTeBaeMH# 3agaiomuM TeHEPATOPOM CHEYCOHAJIb-
HH# curHan "acroroit 1 MI'm mopmaercs Ha ¢dopMmpoBaTenb
EMOYJIbCOB, mpefcTaBiglomuii coboit tpurrep IlImmrra Ha
rparsucTopax I3, T4. B mcxomHOM COCTOSHHH TPAH3HCTOP
T3 saxpur, T4 orkpur. Ilpm nocrynieHmm Ha BXOJ OTPHIA-
TeJHHOH MHOJYBOJHH HANPMKeHHSA TpPUrrep cpabaTHBaer,
® Ha pesmcrope RII BosHAKaeT OTPHIATENBHHH HMIYIBC
aMmIATyRoi Ko 4,5 B ¢ xoporkuM ¢porToM. MMmyunnc wepes
SMHUTTeDHHI moBTOpHTENs (TpaEsucTop I'5) mogaeTcs Ha KIIO-
geBo#l ycmiamrenb (TpaH3mcrop I'6), ¢ Harpyskm KOTOPOTO
(pesucrop RI18) cEmMaeTcsa mOMOKHTeNBHHA mMnyasc 6,5 B
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Puc. 1, BHewHNli BUA reHepaTopa AUCKPETHbIX 4acToT?

Puc. 2. ®yHKUMOHaNbHasa cxema reHepartopa
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Pne. 3. [IpuEnuUNuadbHas cXeMa 3afgalomiero reHeparopa n opMApPOBa=
TeJIA UMIYJbcoB (KBapueBHlii pesomarop IIsal HKB1-IIP2M)

20K

Cdpoe
v

\
Purc. 4. DyHKUUOHANBHASA CXeMa IePeCYeTHOH FeKajhl



¥ AnuTe.IbHOCTBIO mpuMepHO 0,3 MKC. ITUM UMOYNHCOM 3alry-
CKaeTcs mepBafg IepecueTHAsA [eKaja, MCOOJb3yeMas Kak
Nennteab 9acTOTH (cM. puc. 2).

Wmnoynbe Ha BHXOme HeKagsl MOABIAECTCHA TOJBKO IOCIe
HOCTYIUICHNS HA ee BXOJ HEeCATOT0 MMIOYJIBCA, TO €CTh MPOHC-
XOJIUT HOBMKeHre dacToTH B 10 pa3. ABamormuasiM oGpasom
paGoTaloT W OCTAJNbHBIC JAeKaibl.

[lepBas mexajga co6paHa Ha dYeTHPEeX BHCOKOYACTOTHHIX
TpUIrepax, OXBa4eHHHX 00paTHOH CBA3BIO, KAK HOKAa3aHO
Ha (YHKOHOHAJBHOU cxeme puc. 4. Ilpmanunuanseas cxema
TPUITEPOB HEPBOH JeKaJsl OpUBeeHa HA PHC. O} BHIIOIHEHE
OHM HAa NJocKHX MEKpoMmoxyaax. Hom mexagmr 1-2-4-8.
OcranpHble fE€Kafbl IOCTPOGHH AHAJOTMYHEIM 06Gpa3oM, HO
CXEMBl TPMTTEPHBIX f9eeK HECKOJIbKO yupomeHu (pmc. 6).

Ilepermiouarens BI (cM. pme. 2) cayxar gasa BuGopa
COOTBETCTBYIOmeldl wacToTH BeixogHOro cmrEama IIT'[Y;
KpOMe TOTr0, CUTHAJEI O[HOBPEMEHHO MOTYT GHITh CHATHI C KO-
aopku 1.

Ilndposeii nm3MepuTenbHBId nNpPHOOp npegHAZHAYEH A
H3MCPEHHSA:

— mepuoaoB Kojebagmit mimrenapHOCTHIO oT 1000 Mc mo
10 mkc (To ecrb gactoT B amamasoHe 1 I'm — 100 xT'm);

— mHTepBajoB BpeMeHH oT 10 ¢ o 10 MKc;

— emiocreir ot 10 0@ 1o 10 Mxd;

— conporusiernit or 1 Om go 10 MOm.

[lorpemBocTs Ipu H3MepeHNN NePHOJOB KoJeGaHu I Bpe-

MeHHHIX HHTepBaJoB He mpesimaer +0,01% == 1 sHax Muax-
niero paspsAga; Opd HBMEPEHHH €MKOCTeidA W COmpOTHBIe-
guit — 40,5% &= 1 smak Miuagmero paspsaga. BxopaBe
mapamerpsl umpmGopa: comporuBierme 100 xOM, eMKocTh
50 u®. orpebasemas momuocts 10 Br.
+  Ilpubop cocromtT M3 clemyiOmMmuX Y3J0B: 3JIEKTPOHHOrO
cueTInKa ¢ nEPpOBOH WHAMKaIWel; reEepaTopa oGpasmoBoit
9aCcTOTH (reHEepaTOp MeTOK); KACKa{oB [eJeHHd 4YaCTOTHI;
BXOJHHX YCTPOMCTB [JIA W3MepeHHA: MEePHONOB KoJeOaHMWH,
HHTEPBAJIOB BPEMEHH, COOPOTHBIEGHHHA W EMKOCTOM; CXEMH
CPAaBHEHHA; CXEMH COBHOANCHHI (CENEKTOpa); CXeME yIpaB-
JeHUSA CeJIeKTOPOM.

ODyHKOUOHAJIBbEAA cXeMa HpEGOpa NPH M3MEPEHHH LmEPHO-
noB KosieGaHmii npuBefeHa Ha puc. 7. Qopmupyromee ycTpoii-
CTBO W CX€Ma YIPABJIEHHA CEIEKTOPOM NpeobpasyioT BXOIHOK
CUTHAJ B YOPaBJIAINAEe MMOYJIBCH, JIATEIBHOCTH KOTOPEIX
paBHa nepumoxy mamepseMoro curHaia I'x. Ha cexexrop
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IOCTYMAI0T TaKyKe UMIYJIBCH C TOYHO M3BECTHEIM mepuopoM T,
(o6pasmoBslii mepuMox) OT reHepaTopa MeTOK. B pesyiabTaTe
BO3NEHUCTBAA 9THX ABYX CHTHAJOB HA CEJEKTOP Ha ero BEIXO-
fe OOABIAIOTCA B Te4eHHe M3MepAeMOro mHTepBasa I, HM=
OyJIbCH C 3TaJoHHLM mepuopoM 7. Iliaa moBoimenus TogHOC-
T H3MEpPeHHsA 9HMCJIO0 06pPa3mOBHIX HMIYJILCOB B MHTEPBAJS
7. noisxkHO GHITH BO3MOKHO GOapmuM. B KagecTBe remepaTopa
METOK MCHOJIb3YyeTCA FeHepPATOP JUCKPETHHX 4aCTOT C HeJHTe-
Aamu (CM. puc. 2).

£, = 100uly
Czerna [enepamop
Cqemyur - cobnadenus | MemoK
( cesrexmop)
!
¥
Wnduxamop @Dopmupyrowee Cxema
ycmpoiicmBo cpaBrenus
\ A
-l THT R
~108 )—5"D ' 2,

t>— L
Puc. 9. OyaxguoHansHas cxema npudopa IPU A3MePEHUH CONPOTHBIe-
HUA U eMKOCTeu
Cuerynk mpu6opa perECTPUPYET YUCIO HOCTYHAKMUX HA
HEro HMOYJIbCOB ¢ 06pasmoBuM nepuogoM T,
OyHKIMOAANbHAA CXeMA IPA M3MEPOHNN WHTEPBAJIOB Bpe-
MeHH DOKasaHa Ha puc. 8. 3geck PopMUpPYIOMmEe YCTPOUCTBO
BHPaGaTEBaeT yOPaBAAIOMAA CHTHAN HJAUTEJBHOCTHIO, PaB-
HOH mM3MepsieMOMY WHTepBaly BpeMeHE I,. Ha Brixoge
CeJeKTOPa, KAK B B HPOJHIYIEM CIydae, BO3HUKA®T CHATHAI
AAHUTENBLHOCTHIO Ly, IPOACTABIAMMN COGOH COPHI0 AMIOYIBLCOB
¢ oGpa3noBuM mepmogoM 7,. ITH HMOYJIBCH (PAKCHDPYIOTCH
cueTynKoM Hpubopa.
IlpuHUMD A3MEPEHHs CONPOTUBIICHAS U eMKOCTH OCHOBAH
Ha IpPeo6pa30BaHMY BEJIXIHHE CONPOTUBJIEHUS WIHA €MKOCTH
B [PONOPIMOHAJGHEIA 3TOH BeJIWIWH® WHTEPBAJ BpPeMEeHH.
QyaknmoHaIbHAA cX6Ma Opubopa AJIA JAHHOTO BHIA W3MeEpe-
HAii noxkasaHa Ha puc, 9, Ilpm 3ampikamum kHOmKm f{ml
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Haups/KeHHE 0T MCTOYHWKA DUTAHUA mojaetrca Ha RC uens
u tpurrep ¢popmumpylomero ycrpoiicrsa. [locmegnuit BripaGa-
THIBAGT NIMOYJIBC, DePeIHUA PPOHT KOTOPOr0 OTKPHIBAET Ce-
JeKTop, B pe3ysibTaTe Uero Ha CUETIMK HAUMHAOT MOCTYHAThH
OMOYJBCH C TeHepaTopa MeTOK (OmOPHOro TreHeparopa).

Haopssxerme, momaBaeMoe ¢ koHpgeHcatopa C Ha cxeiy
cpaBHEHHA, IO Mepe 3apAma KOHJeHcaTopa BO3pacTaer, u
KaKk TOJBKO OHO JOCTHIaeT ompejeleHHoH Beduaussl U,
(manpsiskeHue cpabaTHBAHHUA), cXeMa CPABHEHHA BHpabaTbi-
BaeT HUMIYJIBC, BO3Bpamalomuil Tpurrep QopMuUpyIomero
yCTpo#icTBa B mMCXOmHOe cocTosHHMe. IIpm sTOM mOCTymieHHe
MMOYJIbCOB HA CUETUMK IPEKPAIIASTCH.

Bpems sapspga xomgeHcatopa C pgo HampsuxeHuna U,
a caefoBaTeNBbHO, M YHCJIO HMMOylIbcoB (mpm f, = const),
3aQMKCHPOBAHANX CUYETYAKOM, 3aBHCHT OT IOCTOAHHON Bpe-
menn RC nenm, a mmenso N = f,RC.

IIpu m3MepeHHH CONPOTUBIEHHH B IeHb BKJIIOYAETCH 00-
pasuoBuir wompencarop C,. Torma:

NR = Kny

rie K = f,C, — kosdppunuenT nponopnuoHAILHEQCTH.

Ilpm wsmepeHmum eMrocTH B Hemb BKJ0OYaeTcsa o6pasmo-
BHI pesucrop R,, u TOrHA:

N¢ =rKCy,
e K = f,R,.

YacToTy remepaTopa MeTOK M BeJWYHHY O6DA3IMOBHX eM-
KOCTe# M CONPOTUBJIGHMU HA KajKIOM Juamna3oHe BHOHpaioT
TAKAMH, YTOGH K03PHMUEHT DPomOpHUOHAIBHOCTH K OHUI
KparteH 10.

Hpunmunnaasnas cxema muposoro npuGopa npn name-
PEeHUN CONpOTHBIEHNIT N eMKocTeil npuBenmeHa Ha pumc. 10,
I'emeparop MeTox BHpabaTeBaeT aMOyJibcH JacToToit 100 kI'n,
KOTOpHEe HOCTymaloT Ha CXeMy COBIafieEWii. B KadecTBe reme-
paTopa MeTOR MCHIOJIB3YeTCs BXOMAMME B KOMILIEKT «O06-72»
MIIPOKOAMANA30HHKA TreHepaTop MHCKPETHHX 9TacToT (cM.
puc. 1).

CxeMa coBmageHmil coGpaHa Ha BKIIOYeHHHX DOCJIELOBa-
TeqbHO TpaH3mcropax I'2 m T3 ¢ obmeit marpyskoit RI11.
B ucxopmoMm cocrosEmu TpaH3ucTOpH 12 m T3 3aKpHTH
Hamps/KeHWeM cMemeHns (Ha 6a3y TpaHamcTopa T2 — c geam-
vens ROSR7, ma 6azy T3 — c pmenmrens R6RSRI0). Urobu
cxeMa COBIaJeHMA cpaborasia, HE0OOXOQMMO NHOZATH COOTBET-
CTBylOmye Hampss/KeHMA Ha 0a3y Kak TtpaHsmeropa T2, Tak
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u I'3. Tpamsucrop 72 oTKpHBaeTCA HMIYJIbCAMHA OTPUNATEb-
HOH DOJIAPHOCTH, IOCTYHAIIMUMHE OT TIeHepaTopa MeTOK.
Tpamsucrop 73 oTkphBaeTcs YUOPABIAOIIAM HMIOYIBCOM,
BHpabaTHBaeMEM (QOPMEDYIOIMUM YCTPOHCTBOM.

®opMupyiomee yCTPOHACTBO IPeNCTaBIsAeT CO60H ABa CHM-
MeTPUYHHIX TpHITepPa C KOJIEKTOPHO-0A30BHIME CBA3AMHO
(rpamsmcropu I'5T6 u T'7T8). UMnynbcH, 3anycKaoImue TPUr-
repsl, IOJAIOTCA Ha HX BXOAH (HA 6ass) Yepes yCHIHTEIH
Ha tpansucropax I'9 m T10, paboraromue B KIIOIEBOM PejKuMe.
Bnarogapsa sToMy TPHITepH EMEIOT JOBOJBHO BHCOKYIO IyB-
CTBHTEJIBHOCTE.

Ilepex HagalloM m3MepeHHH CONPOTHBJIOHHEA H E€MKOCTeH
tparsucTops I'5 m I'7 TpurrepoB nmepeBOgATCA B OTKPHTOE CO-
CTOSIHUE UMIYJIbCaMH cOpoca. ITH IMIYIbCH (OJIO0KHUTEIbHOA
IOJNAPHOCTH) IOCTYHmAloT ¢ ycTpolicTBa copoca Ha TPAH3UCTOP
T1, xoTopsiii maMeHsET WX MOJAPHOCTH Ha OTPHLATEIHHYIO,
u panee uepes gmopu J2 m J4 w tpamsmcropam 15 m T7.

Ilpm B\askatum xHomkm KHrl @;MOyIbC HAOpAKEHUS
—10 B mocrynaer B mamepurensayio RC meus. Ilepemmmm
$pOHTOM BTOro MMmyJibca 3amycKaeTcdA JeBHE (mo cxeme)
rpurrep. Ilpm sToM oTpmpartesbHOE HampsKeHWEe, BO3HAKAIO-
mee Ha Harpyske Ttpamsmcropa I'6 (pesmcrop RI4), wepes
pasBasmBapomylo menouky CHRY mocrymaer Ha 6asy Tpas-
sucropa I'3, orkpHBag mociaemHuii. Tak Kak oba TpaH3m-
cropa (T2 m T3) cxeMH coBmajfeHUH OKa3KHBAIOTCA OTKPHITHMHA,
EMOYJIBCH ¢ TeHepaTopa METOK 4epe3 SMUTTePHHIH IOBTOpH-
Teab (TpaH3mcTop I'4) HAUMHAIOT HOCTYHNATh HAa CYETHOE YCT-
poiicTBo.

Ilpm u3meperuu conporuBieHu# Hanpsyxkerme 10 B gepes
m3MepsaeMoe CONpoTuBIeHUe R, M ImepeKI0daTesasb BULA A3Me-
pennii B4 sapsxaeT ofuH H3 06pasnoBHX KOHJZEHCATOPOB
C18—C21 (8 3aBucuMoOcTHE OT mpexesia uameperuit). Hanpsaxe-
HUe OTPUNATEIbHOR HOJIAPHOCTH C 00PaA3HOBOT0 KOHAEHCATOPA
mogaeTcA Ha CXeMy CpaBHeHAS HaupssKeHAR (TPaH3UCTOPH
Ti1, T12), upegcrasasaomyio co6oi Tpurrep Ilmarra. B mc-
XOHOM cocTOsEEE TpaHamcTop 1711 sakpmr, T12 oTKpHT.

KRar Tonpko HampssKeHHe Ha 0Gpa3smOBOM KOHAEHCATODO
MOCTHraeT 3HAYCHHA, OPH KOTOpoM TpamsmcTop I'11 oTHpH-
Baercsd, TpaHsmcrop I'12 sakpmBaerca. llpm stom mMmyasc
HanpsskeHus ¢ Tpurrepa IlIMmrra mocTymaeT Ha IpaBHIi
(mo cxeme) Tpmrrep (rpamsucropu I'7, T8) dopmupyiomero
yCTpOiicTBA, COCTOSHM® KOTOPOTO MEHSeTCA HAa IPOTHBOIO-
anokHO0e, IlomosKHTENBbHKEE WMIYJIBC C- TPUTTEpA BaKPHBaOT
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CXeMy COBIaJeHWl, I MOCTYIJIeHAEe HMOYJIBLCOB C TEHEPATOpa
MeTOK Ha cueTYuk mpexpamaercs. IIpuGop roroB K ciemyio-
. MeMy H3MepeHHIo.

Ilpm m3MepeHEHE eMRoCTell IepeKIOYATeNh BHIA H3Mepe-
Hoil B4 nmepeBomAT B mososkeHme C, a mepexiaiodateneM BS
YCTaHABJIMBAIOT HeOOXOXUMELA Ipees H3MepeHuii.

B mpu6ope mpegycMoTpeHa KaimGpOBKA IPH H3MEPEHUR
KAaK COOPOTHUBIIEHUH, TaK M eMKocreid, [{ia sToro HaKmMaiwT
kHonky Kwul2, ycraHaBimBaorT meperaiodarenn B4 m B5
B HYKHOE IIOJIOJKeHHe, a KaJuGpOBKY HPOU3BOAAT mO 06pas-
I0OBOMY COOPOTHBJEGHHUIO (MM EMKOCTH), KOTOpOE IOJKHO
COOTBETCTBOBATH BePXHEMY 3HAUYeHHI0O BRHIGDAHHOTO mpejela
HU3MepeHUH.

Ilpn nsmepennn nHTepBasoB BpemeHn (cM. puc. 10)
meperyIiodaTenb B2 ycTaHABIMBAeTCA B monoskeHne «I[lepuody,
a B3 — B monosxenne «Bpema». 3anyck dopMapoBaTeis npo-
M3BOAUTCA D0 BHEIIHAM BXofgaM «lyck» m «Cmony ¢ MOMOMBIO
HMIyJbCHO-IOTEHIMAJIPHEX CXeM COBIANeHHA, COCTOAIMHX
u3 koHpgeHcaropoB CI15, C16, pesucropos R3I — R33
u puomoB J[13, /[15. B ciydae maMepeHHA IEPHOLOB KoJje-
GaHmit pasHO# moxspHOCTH Ha mmons J 13w /[15 aepes pesuc-
Top R31 mopaercs oTpunaTebHOE HATID /KeHHE,, 32 KPHIBAOMIEe
ux. llpm 3amuikagmm e B3 pesmcropm R32R33 coenn-
HAIOTCA ¢ o0mMell MMHO, ¥ cXxeMa 0Ka3HBaeTCHA HONTOTOBIECH-
HO# K 3allyCKy BHEIDHWMY CHTHAJIAMH IIOJOKATEIbHOR IO AD-
HOCTH.

IlepeBoy Tpurrepo ¢opMEPYIOMEro yCTpoicTBa B HC-
XORHOE COCTOSHHE OCYMeCTBIAETCH, KAK yKe YKa3HBAJIOCh
BHIe, IMIYJIbCaMd cGPOca OTPANATEIHHOM HOJAPHOCTH depes
puonsr 12 u [4.

Nsmepernue Ty u ¢, npousBoguTCA ¢ HOMOINEI0 HOPMHEPYIO-
mero ycTpoicTBa, cxeMa KOTOPOro HpHWBejgeHa Ha puc. 11.
YeTpoiicTBO COCTONT U3 yCHUAUTENSd, HOPMAPOBATEN A HMIIYJIh-
COB, eI KOMMYTAaIHH BHXOZHHX CHTHAJOB W peryisaropa
YPOBHA 3amycKa.

HepBuii kKackag ycunuress cOGPAH OO CXeMe IMATTEPHOTO
moBroputena Ha Ttpamsucrope I'Z1. Huomm JI m /2 ocy-
HIECTBJIAIOT [BYCTOPOHHEE OTpDAaHMYEHWE BXOMHOTO CHCHa-
aa. IlepemerHEIM pe3mcTopoM R3S ycTaHABIHBAIOT YPOBEHD
8amycKa.

C BHXOfa SMHTITEPHOT0 MHOBTOPHTENA CHIHAJX IONAETCA
Ha KaCKOZHHIA ycmamrens (TpaHsucropu I'2 m T3) m paiee
Ha BTODPOHl OMHTTeDHHE moBTOpHTeJb (Tpam3mcTop T14),
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CHYKAIMUA AJIA COrIACOBAHHA BEIXOJA YCHIHUTENA CO BXO/[OM
¢dopMupoBaTena umnyinbcoB (rpamsmcropel I'5 m  T6).
QopMupoBaTeNb COeJUHEH € KOMMYTHPYIOmMUMU  ILEIA-
ME dYepe3 CoOrjacylomue KacKage Ha TpaHsmcropax I7 m
T8.

llenn xoMMyTanmm ciayskat Ajis BHOOpa OJHOTO M3 BUOB
pa6oTH (A3MepeHMe mePHOfA KOJeGAHWH MM MIHTeNBHOCTH),
HoMmyTHpylomumu asiemeRTamMm ABIAKTCA gmoxgst /J5—/[10,
Jumopl, He yIacTBYOIUe B H3MEPEHUAX, 3AKPHTH HAIDsKe-
sueM 16,3 B. IlepermiogaresreM Bmga mamepeHHE IIpOU3BO-
AUTCSA COGRWHEHHE C KOPIOYCOM IpPHGOpa OJHOTO M3 BHIXOM0B
yerpoiicTBa («Ilepuod T'», EMIYIBCH HOJOKHUTENbHOH mIm
oTpHNaTeNbHOR moxspHOCTH). IIpHE 3TOM ¢ COOTBETCTBYIOIUEX
JIMOI0B CHEMAaeTCs 3aKpHBaiOmee HampssxeAwe. Hampmmep,
OpPY W3MePEeHHHE JIHTeJbHOCTH HMOYIBCOB OTPHIATENBHOM
HOJNAPHOCTH BHIXOR « |_|™» coegmAserca ¢ KOPIYCOM, AHOMHI
OTKPHIBAIOTCS, ¥ Ha YOPMEPOBATENb YHPABIAIMETO HMIYI5CA
mocTynalor mMuoyiaecH «Iyckn m «Cmonn ¢ BuxogoB «II» m
«Cr.

Ha pmc. 12 npuBenena cxema GiI0Ka CHHXPOHH3AIAA OPH-
6opa, yupasisiomero paGoToit cxem GopMEpOBaHUA BpeMeHH,
HHAAKANAE I EMIYJIbca copoca.

Bo BpeMs geficTBEA yIpaBIAIONEro AMIOYIbCA TPAHSHCTOP
T1 (cM. puc. 12) 3axpur. Korgencatop CI sapaxaercsa o Ha-
upssxensa 10 B gepes pesmcropu R2, R3 m mguog J1. Ito Ha-
npsKeHme depe3 pesmcrop R7 3akpuBaer guon /{2, mpenATcT-
By TeM CaMHM IPOXOKJEHUI0 MMOYJIBCOB CHHXPOHH3AGHAA
¢ uacroroir ciegoBanua 10 I'm ma sxqymuit MyasTEBEGpPaTOD
(rpausmcropur T2 u T3).

Ilocie oxoH4YaHHMA [efCTBHA YHPABIAIIMEI0 HMIYJIbCa
rpansucrop I'l orkpuBaerca. Yepes Hero m pesmcTophl R3,
R6 Baumnaer paspsmarbca KoHmeHcatop CI. 3ammparomee
Haumps;)KeHEWe Ha puopxe J[2 WOHWIKaeTcs, @ OH OTKPH-
BaeTcsA, OPONYCKAasA HMMIYJIbCH CHHXPOHW3ANUE Ha ;KAYMuil
myaprEBuOpaTop. IlocrosmEas Bpemenm memm paspsama CI
ompefesAeT BpeMsa HEIUKAIMA Pe3yaIbTaTa H3MePeHns Ha cUeT-
49uKe, KOTOPOe MOYKET PeryjJdpoBaTHCA MEPEeMeHHEIM Pe3HCTO-
poM R6.

B wumcxommoM cocrosamm Tpamsucrop I'2 orkpur, a T3
sakpur. Hommercarop C3 sapsykeH NDoYTH [0 Hampsxe-
gaA naTaBusa. CHEXpoMMIOyasC sakpmBaer TpaH3ucTop I2.
IIpm atoM oTkpmBaerca tpamsucrop I'3, m woHgeHcatop C3
HAU@HAeT paspsyKaThCA depe3 Hero m pesucrop RS. Ilomo-
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Puc. 12. MpunnunuanbpHas cxeMa 6I0Ka CHHXDPOHU3AIAH
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Puc. 13. OyarnuoHalbHAA cXeMa CYeTIMKA-HHIAKATOpa
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Puc 14, OyAKnUoHAAbHAA CXeMa HHSKOYACTOTHOH DepecdeTHOR
LeKagH,




JKATENBHHI noTeHIuAd Ha 6aze T2 yMeHnmaercs, m KIymuai
MyJbTHBHOPaTOP BO3BpAMiaeTcA B ucxoqHoe coctoaune. C ro-
aexropa I'3 cHEMaeTcs NMOJOKUTENbHHEA AMOYILC, NePeTHLIT
$pPOHT KOTOpOTO BamycKaeT y3ed (OPMUPOBAHUA MMIYJIbCA
copoca (rpamsucroput T4 u T9).

"B mcxopHOM cocrosmmy tpaHsuctop T4 orkpmr, a TH
3aKpHT. VIMIyJIbc HampsyKeHWST € KOJMJIEKTOPA TPAH3UCTOPA
T3 saxpuBaer Tpansmcrop I'4. Tpansmcrop T orrpmBaercs,
u ¢ ero Harpyskm (pesmcTop RI7) cHEUMaeTcA HOJOMKHE-
TeABHHH mMIyasc cbpoca, KOTOPHH IOCTyHaeT HAa WHBEp-
TOPHHE Kackaj nudposoro um3aMepmreas (cm. pume. 10).
JlaaTensHoCTs EMIysibca cOpoOca ONpeNeNAeTcsi UEMOYKoH
RI10C4.

Ileperox mpuGopa ¢ aBTOMATHIECKOI0 HyCKA HA PYYHOM
ocymecTBiaserca nepexaiouatenem BI. Ilpm stoM, kornma
koonrka Kwul pasomxmyra, KoHmeHcatop CI 3apsikaercsa 1o
—10 B gepes peaucropu R4 u R5. Kax m npz aBTOMaTHYeCKOM
OyCKe, 3To HAUpsyKeHHme deped pesmcTop R7 TpHI0MHEHO
K guony /2 m magexuo sakpuBaer nocienHmit. llpn HaskaTnm
kHouk® KHI TouKa coemmHeHHms pe3mcropoB R4 m RS OKasH-
BaeTcA coegmHeHHOH ¢ .KopuycoMm. Hompencarop CI paspsixa-
ercs gepes pesucrop RS, [lanprelimee dopMupOBaHLE HMITY b=
ca c6poca NMPOHCXOJHT TaK jKe, KaK IPH aBTOMATHIECKOM
mycKe.

Ha pmc. 13 npeacraBieHa QyHEKIHOHAIBHAA CXeMa CYETIH-
Ka-mEgEKaTtopa. OH COCTOMT W3 YETHPEX NepecUeTHHX AEKas
¢ mgukatopaMu. Hasxmas merapma, mpexcTaBisiomas coloi
paspsaj cueTymKa, CONEPIKUT dYeTHpe Tpurrepa (pmc. 14),
coOpaHHbIX Ha MJIOCKAX MEKPOMOAYIAX. TpATrepsl BRIOUCHA
O CIOTHOMY BXOAY H OXBa4eHH HMIYJILCHOH 00paTHOH cBA-
3p10. COCTOAHMA TPUTTEPOB IPHM CYET® MMIYJIHCOB IPENCTaB-
neHH B Tabamne («1» — TpaH3mCTOpP OTKPHT, «0» — BaKpHT).
HcxogHEEM fBiAsSETCA COCTOAHME, KOTHa JeBHe (mo cxeMe)
TPAaHBHCTOPH BCEX TPHUITEePOB [eKaghl OTKPHTH. CuerHas
Adeiika M3 YeTHpeX TPHITepoB cumTaer go 16 (N = 2* = 16).
IIpuMeHeHNe Xe BHYTPEHHHX OGpPATHHX CBA3eH faeT BO3MOIK-
HOCTB ocymecTBUTH cueT 10 10 (kak 5To m moka3aHO B Tabamme),
TaK KaK HOCJe NOCTYIVIEHA A HA BXOJ CXeMbl BOCHMOTO AMITYJIb-
ca TPHUTTePH yCcTaHaBIABAIOTCA B cocToAHAA «1-0p, «0-1», «0-1»,
«0-1», a me B cocrogrma «1-0», «1-0», «1-O», «0-1». IeBarnii
uMOyJiabe MeHser cocroaEEma Ha «0-1», «0-1», «0-1», «0-1»,
a JleCATHI IMIIYJbc BO3BpAMAaeT TPATTEPH B HCXOZHOE COCTO-
AHDO, -
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Howep cuer- CocTosiHMe TPHITEPOB
HOTO UM-

nyJanca Te1 Tz2 Te3 Ted
0 1 0 10 10 10
1 01 10 1 0 10
2 1 0 01 10 10
3 01 01 10 10
4 1 0 10 01 10
5 01 1 0 0 1 10
6 1 0 01 01 10
7 01 01 01 1 0 I
8 1 0 01 01 01 !
9 01 01 01 0 1

10 (0) 1 0 1 0 10 10

Bce Tpurreps ogmHAKOBH I COGPAHHI IO cXeMaM, IOKa3aH-
BeM Ha puc. b m 15. Juoms (cMm. pume. 14) ycrpaHAT CBsI3DL
TPATTEpOB Yepes muHy cOpoca.

WBnuranms cocToAHAS TPATTEPOB KaKIOA JeKa bl IMPOH3-
BONHWTCA ¢ IoMomplo rasopaspamubix jgamom WH-2. Jas
sa)KUTaHUA OgHOM u3 HuPp HE0OXOTUMO K COOTBETCTBYIOMEMY
OPOMEKYTKY aHON-nu()pOBOM KATO HOABECTH Yepe3 OrpaHH-
upBaomui pesmerop Hampssxerne mopaxka 180 B. Ilmrauue
HHIOKATOPOB OCYMECTBIAGTCA~OT ABYX HCTOYHMKOB: —60 B
u +125 B, coeguEeHHBIX HOCIe0BaTeJIbHO.

PaGoroit nmpposoro HHEANKATOPa yupasiaser geumdparop,
coGpaHHHI HA Pe3MCTOPAX W BHCOKOBOJIBTHEIX TPAH3HCTOPAX.
Cxema ero aHaJormuHa IOKa3zaHHO# Ha pmc. 18.

Bremnnit Bmg npubopa mpencraBier Ha puc. 16.

BeicokouacToTHasi DepecyeTHasA JeKaga ILpeJHA3HaUeHa
AJIS DeCATHYHOrO mepecdeTa HMIYJIbCOB ¢ Mu(PoBOH MEANKA-
uei.

TexaudecKkue JaHHbIS

MaxcumanbpHass 9acToTa cIeTa 1MI'n

AMOnuryna sagycKaiomux MMOYJIBCOB 4,5 B (momsipuocTs OTpH-
naTeabHasA)

AMNIMTYya BRIXOJHEIX HMOYJBCOB He MeHee 7 B (moxsaprocTts
OTpHIATEIbHAA)

AMmInNTyAa mMuyascos copoca 6—8 B (moaaprOCTH m—O-
JI0KHATe I bHASA)

Tautenpnocts umepesmero Pponra mMoyns- 0,2 MKc

coB
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Puc, 15. TMpuHumMnuanbHaa cxema HW3KOYaCTOTHOrO
Tpurrepa nepecyeTHol fAeKafbl

Puc. 16%BHewHWin BUA LUHPOBOro W3MEPUTENbHOIO
npuéopa



OynrumoHalIbHAA CXeMa IeKaLbl mpecTaBienHa Ha puc. 17;
B €e COCTaB BXOJAT JAeCATHYHHI CIeTIUK, AemudPaTOpP U MH-
pukatop. Cuerduxk COCTOMT W3 HYeTHIPEX MOCJIETOBATEIHHO
COeIMHEHHBIX TPUITEPOB (HA MJIOCKHX MHKPOMOAYIAX) C Ie-
IAMA [ONOJHUTEJABbHONM npaMod (Me:xgy tpurrepama Tel
m Te4) m orpunatenbHON oGpaTHOl (Mesxgy Bmixogom T'24
u T22 wepes Roop.cs) cBAsaMu. Kox gerags 1-2-4-8. Tprrrepu
3aMYCKAIOTCA HMOYJIbCAMHA OTPHNATEIbHOX MOJAPHOCTH.

O6paTHas CBA3H MOTEHI[AAJbHAS, Y4TO MO3BOJIAET obecie-
9UTH BHICOKOE GEICTpomedcTBme Hexagu. B mcxogEOM cocTos-

L UHduramop

1] |

Aewumppamop
4 23 58 4% 7 5% Bugi
g |7 o117 o1/
77|72 73|74 7|78
)

[ Y [} $

£ 3 x 9%
Bzod v TN

Pue. 17. OyaxnuonajpHasg cxXeMa HepecdeTHOH meKagbl

HHUW JieBble TPAH3HCTOPH TPHITEPOB OTKPHITH, NpaBHE 3a-
KpHTH  («1—0»).

CxeMbI TPUTTEDHHIX fAYeeK JeKaj aHAJIOTHIHH CXeMe, IpPH-
BeqeHHOR Ha puc. 15.

Bo Bpems cueta Tpurrep T2l mepexjamouaerca mop jeicT-
BHeM KaJKJOTO BXOZHOTO HMMIYJBCA, OCTAJbHBI® — IOJ feii-
CTBHEM TOJILKO 9YeTHHIX HMIYJIbCOB. BTopoit mMmyianc mepe-
riaiogaer Tpurrep I'22, HO He Bo3geiicTByer Ha Tpurrep 724,
UYersepThlit uMOyabc, BosjgeiicTBys Ha Tpumrrepm T2l
T22 m Te3, nepesonut Tpurrepst I'el u T22 B cocroanme «1-0»,
a T23 mepexonur upu sToM B cocrossame «0—1». Iectoit mM-
nyasc nepesogut Izl B cocrosanme «1—O0»,a T'22 m T23 nepe-
xoaar B cocroanme «0—1», BoceMmo#l mMmyasc mepeBommT
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Tel, Te2 u T23 B cocroanme «1-0», a T24 — B cocTroaHme
«0-1». Ilpm atom Gaza tpamsmcropa T4 (rpurrep T22)
OKa3HBaeTcA MOJAKINUeHHOH K kKopmycy (cM. pmc. 15), uro
npegorBpamaer 3anyck /22 IpU DPOXOIKIEHAN MOCHE] YIOMEX
WMITYJBCOB.

Iecarwit mMuyasc ¢ Buxoga Izl mo o6xogHOMY OyTH 1O~
namaer Ha Bxop I'24 m mepekxiogaer ero. B pesymnrate BCe
TPUTTEPH OKAa3HBaWTCA B cocTonHmA «1-0», m Ha BEIXOfE fie-
Kajxhl noasjigerca mMoyianc. Ilepexon Tzl B cocrosrme «I —0h
CONPOBOKIAAETCSA CHATHEM 3anpera ¢ Tpurrepa Iz2.

IInramme magmraropa WH14 mpomseommrea or pByx me-
TOYHHKOB, COCIMHEHHEIX HociexoBaTelbHo: —60 m 4-125 B.
Ieperniouennme 9IEKTPOLOB MHAMKATODA OCYMECTBIAETCH
¢ moMompio pgemmdpaTopa, KOTOPHEA mnpexcrasiger coboi
MaTpuny, BHIOOJHEHHYI Ha pesumcropax R2—R31 (pmc. 18)
€ BOCEMBIO BXONHEIME ¥ JeCATHI0O BHXOJHHME mHHAME. Bxoj-
HEe CHTHAJH OOCTYIA0T C BHXOJAA CUETYAKA, K BHIXOHLIM
MEHAM IPHCOEIUHEHH TPAHBHCTOPH, PaGoTAm#Ae B KIYe-
BOM peKEMe.

Ilog pmeficTBmeM BHIXOZHHX CHTHAJOB MATPHOHE [EBATH
KJII09eil U3 [eCATH NePOXOAAT B OTKPHTOe cocrostame. Hamps-
MeHHA Ha NeBATH nudpoBrx arexTpogax WH14 ymernmarior-
CA TOYTH [0 HYJNsA B Dpe3yJbraTe COGNMHEHWsA WCTOYHHKA
—60 B c¢ xopmycoM dUepe3 OTPAHAYMBAIOMUE PE3UCTOPHI
R33— R42 u oTkpHTHe TpaH3UCTOPHHe Kiloun. Hampsa:xenue
Me;KIy COOTBETCTBYIONWMHA KATOKAMH H AHOLOM CHIKaeTCsd
o 125 B, 4T0 HEJOCTATOTHO HJIA 3aKATaHUA.

Bce TpaH3mCTOpH 2JeKTPOHHEIX KiIOUed HMET o6myIio
SMEUTTePHYIO Harpysky (pesmcrop R32). Hampsxenme .upm-
mepuo 0,8 B, magaromee Ha 8TOM pe3mcrope, dGecmeumBaer
HE00X0oIMOe CMeIeHNMe IJsi 3aKPHTOTO TpaHBHCTOpa. basa
AEeCATOT0 TPAH3HCTOPA, COeNHHOHHASA C OfHOM W3 BHXOZHKIX
INMH MaTPANH, OKA3HBAeTCS MONKINUYGHHOH K KOJNIEKTOPaM
OTKPHITHX TPaH3HCTOPOB TPHITEPHHX fA49€eK, W HA Hee BO3-
JeACTByeT TOJHKO HAOPMKeHHe, CHIMAeM0e C SMUTTEePHOH
Harpy3Kd. B pesynbraTe 3IeKTPOHHHHA K09 3aKPHBAeTCA.
Hanpsixenne Ha KojadexTope ero Ttpamsmcropa (—60 B),
CYMMHUpPYSACH ¢ HANpsyKeHHEM BTOporo mcrouHmKa (4125 B),
ofecmeuyrnBaeT 3a’KUTaHHE COOTBOTCTBYIOmMEl mupH HHIHKA-
Topa.

Ocnuanorpagmuecknii npoOHUK IpenHA3HAYEH AJIdA Ha-
GIIOfeHAsA W MCCHENOBAHAA DIEKTPHYECKHX HPOLECCOB B IIH-
POKOM JHama3oHe JacTorT,
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Texanueckne NaHHBIC

Tomoca mpomyckanms { Ty — 3 MIg

HepaBHOMEPHOCTh 9aCTOTHOM XapaKTepu-

CTHRHA e Gomee 3 nb
YyBCTBUTEIHHOCTh KAHAJIA BEPTHKAJIBHOTO
OTKJIOHeHUA 0,1 mM/mMB
AMOIATy[a UCCAeAyeMHX CHI'HAJIOB or 20 MmB mo 100 B
Bxogusie mapameTpar:

COMpPOTHBIEHUO 150 xKOMm

E€MKOCTh 50 n®
Passeprka Iymas | nepuofuiecKast

JlmamasoH pa3BepTKH or 20 I'm go 200 kI

HenuneiiHOCTh PpasBepTHBAIIET0 HAMpPA-

SKeHUA e Gomee 1,5—29%
CHHXpOHA3ANHA BHYTpPEeHHAA U BHEMIHAA
IlonapHOCTH " —

IToTpeGasieMass MOIMHOCTH ge Gomee 5 Br

OcHoBHBIE y371H nNpuGopa W dIEKTPHUECKHUE CBA3H MEKLY
HEMZ DOKa3aHH Ha QyHKOuOHaibHON cxeme (pmc. 19). Yem-
IUTedh BePTHKAIbHOTO OTKJIoHeHHA (pmc. 20) mpepcTaBiser

Bzxod Yeunumens

S Bxadfmeﬂ —1{epmurasehox) ) i§1| -
yempoutmio OMKAOHEHU

. ] He

£

%3 5ok lenepamop [ @opmupoba- Yeunumens
cunmpon - |— mefib UMNYAL- 20PU30H —

o pasbepmxu cob eauenus masnbHo20
Brewx | dayuu —I Y4 OMKNOHEHUA
|

Pume. 19. OyHrnumonanbpHAsg cXeMa OCHOUILIOrpaguUIecKoro mpobHAKA

coboit GaslaHCHBIE yCHIUTENb, COOPAHHHHA HA MHEKPOCXEMe
{MM6. UccaegyeMulii curaal momaeTcd HAa BXOJ YCHJIHUTENA
4yepe3 KOMIEHCHPOBAHHBIN AeIUTe]bh HANpsKeHAA (BXOMHOU
aTTOHIOATOP), COCTOAMUR u3 pesucTopoB RI— R3 m KoHgeHCa-
topos C2, C3. ATTeHI0ATODP COETUHACTCS CO BXOQHHIM THE3TO0M
uepe3 KoHmeHcaTop CI MM HEMOCPEJCTBEHHO (C MOMOMIBIO
mepexuouarens BI).

IlepBuiit kackapy ycmiautens (rpamsmcrop I'I) cobpam mo
cXeMe SMHTTePHOTO HOBTOPHTENA Ais ofecmedeHusA 0OIBIIOro
BXOJHOTO CONPOTHBIIOHMS U Masoil emroctu. llepBriil Kackay
BToporo miueda (Tpamamcrop T2) — TakKe SMHUTTepPHHHA mo-
BTOPHTENb; IepeMeHHHI pe3uctop R10, ¢ 1oOMOIBI0 KOTOPOTO
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MOJKHO HM3M6HATH HOTEHIUWAJ Ha Gaze TPAHBHCTOPA, CIYKHUT
A TMepeMeNeHEA IO BEPTHKAJM H300pa)KeHWs Ha DKPaHe
Tpy6ru. Ilpmmensasa nepemenEHi pesmcTop R7, B uenu 6asu
rparsucTopa Il ocymecTBAANT 6aJaHCHPOBKY YCHIHTENH
BOPTHKAJBHOTO OTKJIOHOHHA (ycTaHOBKA «0»).

Hackapx mpeiBapHTeJbHOTO YCHIeHHA Ha TPaHBUCTOPAx
T3 u T4, cobpannnii 00 HHBEPCHOM CXEeMe ¢ SMATTEPHOHA CBA-
3p10, mpeoOpasyeT HECHMMOTPHYHKIA BXOJHOHX CHTHAJX B CHM-

2l
77-T 1MME 75
02 6,0<3008 KT602 R
R23 S

anom

NN
8 S8
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R2468 €536
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R21 650

R25 56¢ R26 510x
Cunzp,
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A X “wzm A
+638  ~638 Kopnyc +608
76 KT6026
Puc. 20. CxeMa ycmanTelds BepPTHKAIbHOTO OTKJIOHEHUS

merprunHii. Ilepemernwit pesucrop R15 npepmasmaven pas
PerylIMpOBKH YCHJeHHA OPH HaJaKUBAHHM U KaambpoBke
YCHJIATeNA.

BrxonHo#t Kackaj BHIOJHEH Ha TpaHsmcropax 15 m T6.
C ero Harpysox ycmieHHEH HCCJIe[yeMHi CHTHAT IOXAeTCA
Ha BePTHKAJBLHO-OTKIOHAIOMHZE MIACTHHE TPYOKHA 1 Ha 60K
cuEXporm3anud (depes pesmcrop R26). Koppexmmsa wacror-
HOH XapaKTepHUCTHKHE B 006JacTH CPONHMX M BHCIIEX YacTOT
OCYIIECTBJIAGTCA ¢ IOMOIHI0 OGPATHOM CBA3M IO TOKY; die-
MeHTaMH OODaTHOH CBASH ABIATCA pesmcTopn R23, R24
m koHfeHCaTopH C4, C5.

Cxema 610Ka CHHXDOHH3aOWH M TEHEPATOPA PAa3BEPTKH
opuBefieRa Ha pmc. 21. CHErEAA CHHXDOHH3AaO¥WH, KOTODPHM
MOeT OGHTh HCCIENYeMHA CHIHAJ HJIM CHTCHAJ BHEIIHETO
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HCTOYHUKA CHHXPOHU3AUH (BHOOD 0CYMECTBIAETCA MEPEKIIIO-
gateseM B2), momaeTrcsa Ha KacKaj yCHINTEJIs-OTPAHUTUTENA
(rpamsuctop 7T7). YpoBeHSL CHrHAJa YCTAHABIMBAGTCA pesmc-
ropom R30. Quoner J[2— /15 cny:kat is cysKeHHA JuUHAMATe-
CKOTO0 IMana30Ha K IPeIOXPAHAIOT TPAHBACTOP OT HEPerpys3o0kK,

C xoanexropHO# Harpysku (pesumcrop R33) chopmuposan-
HbI CHrHAJ MOCTyHmaeT Ha BXOJ AU(PepeHnUaIbHOTO YCHIi-
teds (tTpaE3uctrops '8 m T'9). B 3aBmcuMoOCTH OT HOAsIpHOCTH
BXOJHOTO CHTHAJIa MMOYJIBC CAHXPOHU3ANUHA MOKET CHUMATh-
¢d ¢ KourekTopa aubo Tpansucropa I'8, mu6o 79 ( ¢ momomzio
meperJjiouareis B3).

T'emepaTop pasBepTku coGpam Ha TpaH3mcTopax 770—
T15 mo cxeme MyapTHBEOpaTOpa-mHTErpaTopa. l'eHeparop
BHpabaTHBaeT NHI000pa3Hble MMIYJILCH BHICOKOH JHHEN-
HOCTH W IOYTH MOCTOSAHHON aMINIATY/H B NIXPOKOM uanasoHe
gacror. PaGoraer oH ciemyromunm o6paszoM. B mexomHOM cocro-
aauy TpaH3mCTOp 770 OTKPHT HampsiKeHWMEeM, CHHMaeMHM
¢ neamressa R39R40, a rparsuctop 711 3aKpHIT HALIP ASKEHHEM,
CO37aBA6MKEIM OSMHUTTePHHM TOKoM 110, mpoTeKawmuMm no
pesucropy R42. Hompercatopn CI10—C20 — zapannme,
BHOODP KOHMEHCATOPA, & CIeI0BATEAbHO, M IACTOTH pPa3BepT-
KA TPOM3BONUTCA MepekaiouartesneM B4. 3apajg mpomcxomuT
aepes peauctopn R44—R46 m crabmiumswpyomuil TpaH3HC-
top T13 or mcrouHmKa ToKa. Horga Hamps;KeHHe Ha 3apaj-
HOM KOHJEHCATOPe HPEeBHICHT IO aGCONIOTHOH BeiHMYWHE Ha-
OpsyKeHHe Ha aMuTTepe TpaHsucropa 111, nocaemHUl OTKPH-
BaeTcs, MOTeHOWAJ Ha Gase Tpamsucropa I'10 ymeHbmiaercs,
H 3TOT TPAHSUCTOP BaKpHBaeTcs. Paspsan KoHaeHcaTopa mpo-
mcxopur sepes guox J6 u pesucrop R42. Korpa on paspamur-
csa, Tparsucrop I'11 sakpoercs, a TparsucTop I'70 orkpoercs,
mpH 3TOM 3aKpHBaercsa u amop J6. [lanee Bech nponecc (uKi)
paboTH MyJBTHBEOpPATOpPA MOBTOPAECTCA.

IlepemenarM pesmcTopoM R45 yCTaHABAWMBAIOT PEIKAM
3aIlyCKa MYJIbTUBHOpPATOpAa — aBTOKOJeGATENBHBIM MW KN Y-
muit. [lmaBHasA peryiupoBKa 9acTOTH PasBePTKHA OCYIIECTBIA-
ercs pesuctopoM R49. llepemennmnit pesmcrop RIS caymur
AJNA PeryjJupoBKE BEIXOMHOTO HAOpPMKEHHS TreHeparopa.
C gero cmrHa; mOjaeTcs Ha yCHIATENb FOPH30HTAILHOTO OT-
KJIOHEHHs, cXeMa KOTOPOr0 AaHAJOTMYHA CXeMe YCHIMTEJNs
BePTUKAIBHOIO OTKIOHeHHA (cM. puc. 20).

Tpamsucrop 712 BKINOYEH B KodIeKTOpHY0 mens I70.
IToaromy rorma orkput TpaHaucrop I'10 (mpsamoit xox ay9a),
OTKPHT U TpaHamcrop I'12, m, HaoGopoT, npw 0GpaTHOM XOfe
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Puc. 22. BHewHuin Bug ocuumnnorpada 6e3 KoXyxa €O CTOPOHbI
nnatbl ycunuTenein

nyuya oba TpaH3McTOpa 3aKpbiThbl. OTpuuaTenbHbli nepenag
Hanps)keHusa, obpasyrowmiica Ha pesnctope R51, yepe3 KOH-
feHcaTop]”™ nocTynaeT Ha KaTog Tpy6 KMy 3aTUpaeT ee Ha BpeMs
obpaTHOro xofga ny4a. MiMnynbc nogcseta nyya npu npsaMom
ero xofie CHUMaeTca ¢ Kosnektopa T14 n noctynaeT Ha MoAYyNA-
TOop TPybKM (B 3aBMCMMOCTM OT COCTOAHUS TpaH3ucTopa T13
M3MeHseTCA MoTeHUMan Konnektopa T14, n Tem cambiM pery-
NINpyeTCca SAPKOCTb CBeYEeHUs, TaK Kak TpaH3ucTop T14
BK/IOYEH B Lienb mMogynatopa). Perynmposka SpKOCTM NPOU3-
BoauTcA pesnctopom R58.

Ha puc. 22 nokasaH BHelHWi BuA npubopa CO CTOPOHbI
nnatbl ycunanteneir (KOXYX CHAT).

[ByXKaHanbHblA KOMMYyTaToOp K ocuunnorpagy nosBonset
Habnogatb Ha aKpaHe 06bI4HOro ocuunnorpaha oLHOBPEMEHHO
fBa npouecca. MoxeT 6bITb MCNOJIb30BAH KakK C TpaH3ucTop-
HbIM, TaK W C NammnoBbIM OCLMWANOrPagoMm.

TexHu4veckne faHHble

Monoca nponyckaHuna or 10 'y go 3 MrIuy
MakcumanbHaa 4acTtoTta MnepektyeHus 500 KkI'y

AmMNnnTyfa 3anycKawwmnx 1UMnysbLcoB or 35 100 9B
MonsApHoOCTL 3anyckKarwLwmx MMMNynLCOB NoNoXuTenbHas
MuHuManbHas [AUTeNbHOCTL  3amnycKato-

WNX UMNYNbCOB He MeHee 0,1 MKo
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IpaHnunuanbHafg cCcxeMa KOMMYTaTOpa MOKasaHa Ha
puc. 23. Uccnegyemsie curaans yepes Bxoxsl  u I1 nocrynaor
coorBeTcTBeHHO Ha ycmnmrenu T1 u T2 ¢ obme# KoJIeKTOp-
HoMt Harpyskoit R4. Ycuimrenu moodYepeqHO 3aKpPHBAIOTCH
yOPaBIAIOMEMA EMOYJIbCaMH, 0Jarogaps d4eMy Ha BHIXOJO
HOABIAITCA TO OJUH, TO APYrod WCClAegyeMble CHTHAJEL

TenepaTop 3amycKaloMMUX EMIOYJILCOB IPEACTABIAET cO6OH
myasruBEGpaTop Ha TpaH3ucTopax I'7 m T'8. CoGerBeHHAA eTO
gacrora pasHa 400 I'm, ompenensercs oHa HOMEHAlIaMHE Bpe-
MA3agalomux diaeMeHToB. MojkHO BHOpaTh W (oJiee BHCO-
KyI0 9acToTy meperiioueHmi, Hanpumep B 10—20 pas Buime
TACTOTHI HCCIENYeMOro curuana. B srom cryuae uzobparenue
HCCJIeIyeMOro CUrHaIa Ha 3KpaHe — OCHUIIOrpaMMa — Gymer
COCTOATH M3 OTHeJIBHEIX KOPOTKHX YepPTOUeK.

C myasTuBubGpatopa (¢ kosnextopa I'7) curHam: mocryma-
eT Ha KacKaj, cobpaHHE Ha TpansucTopax IS u T6, crysxa-
muit 1idg GopPMUPOBAHUA HMIYJIBCOB ¢ KPYTHME (POHTaMH.

Curransl, yOpaBidiOmEe YCHIHTENEM, BHPaOATHBAIOTCH
TpurrepoM Ha TpaH3ucropax I'3 m T'4, KoTopHe mepeBofATCA
¥3 OJHOTO COCTOSHHS B JPYyroe CHUIHAJNAMY, HOCTYHAOIIAME
¢ ¢opmuposarenss (I's5 u 7'6). C pesucropoB RI0 u RI17, aB-
JAIOMEUXCA Harpyskamm rpaHsmcTopoB '3 u 74, Ha sMumT-
repul Tpausucropos T1 m T2 momaercss mOCIefoBaTeIBHOCTH
EMIYJIBCOB, HAXOMAMUXCSA B OpoTuBodase (410 ompenenseTcs
COCTOAHHEM TPAH3UCTOPOB TPHIrepa). ITH HUMOYJIBCH IO-
0YepejHO OTKPHBAIT U 3aKPHIBAIOT TPAH3UCTODH YCHUIATENS
T1 n T2. OTKPHTHA TPAHSHCTOP MYHTUPYET COOTBETCTBYIO-
muil BXOH, ¥ HA BHXOE KOMMYTAaTOpa CHTHAJ C 3TOr0 BXOfa
HE NOABJIAOTCAH.

TlepermroueHne TPUTTOPORB, a CIEOBATENBHO, YIPABIEHUE
KOMMYTaTOPOM MOKET HPOM3BOJHTHCA TAKiKe OT IIOCTOPOH-
HEro WCTOYHWKA HMMNYJIbCOB, HAIDHMED OT reHepaTopa pas-
popTKE ocimiriaorpada. Ilepexnrouenme Bxoga ¢opmupoBare-
N9 ¢ MyIabTABAOpATOpa HA BHEIIHWEA HCTOYHHK HMIOYJILCOB
ocymecTBIseTcd mepexnouareneM BI.

Baok nuTanuA M3MEpPHTENbHBIX NPUGOPOB IpegHA3HAUCH
JIA OATAHNHS H3MEPUTEIHHEX NPuOOPOB U IPYTHX YCTPOMCTSB,
BHIIOJHOHHKX HAa TPAH3UCTOPAaX M HHTETPANBHBIX MHUKDO-
cxeMax, cTa0HIN3EPOBAHHEM HANPAKOHHEM CIeqyIOMUX 3Ha-
9eHMI;

-6,3 B opa Toke marpyskm 0,5 A
—6,3 B To me 0,5 A
+10 B » 01 A



—10 B opm Towe marpyskm 05 A
—+40 B To xe 04 A
—40 B » 01 A
+8 B » 01 A
—80 B » 02 A
+125 B » 01 A
—400 B » 0,01 A
1000 B » 0,001 A

63 B

(gactoroit 5 Kl'm) » 03 A

B Gnore nmeerca xaauGpaTop aMOIUTYAEL, YTO MO3BOJISAET
CHEMATh C BHXOXa GJIoKa mepeMeHHOe HANps;KeHHe MpPAMO-
yroawHoi gopmer amuaurynoit or 20 MB mo 20 B. Biox nura-
HHUA PACCUNTAH HA PaGOTy OT CETH HePEeMOHHOT'0 TOKA HANPsIIKe-
HueM 220 B uiu mcTOYHMKA DOCTOSHHOI'O TOKA HAIpAyKEeHHEM
12 B.

IIpuanunuanpHas cxema moxkasaHa Ha puc. 24 m 25.
ITpu muranun Gioka OT ceT: mepeMeHHOe HANPSHKEHHE MOHA-
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o 72 ° pE
77 R 20
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Pue. 24. IpunnunuanbHasg cxeMa IpcoGpasoBaTeiisi HampsKe-
HOA €O CTAaCWIM3aTODOM: cepaeYyHHMK Tpauncopmaropa 7pl —
YIII26 x 52, T'p2 — ILJI16 X 32 — 40

ercs Ha TpaHcdopMmatop I'p2. Ko BropumuHOit o0MOTKe mof-
KJIIO9eH ABYXMNOJYyNepHONHHHA BHOpPAMHATENs HA nuomax J1,
2 ¢ xormencaropom ¢unbrpa CI.

IIpeoGpasoBaresap BHOOMHEH OO [BYXTAKTHOH cxeme pe-
JIAaKCAamMOHHOTO aBTOreHepaTopa Ha TpaHaucropax 17 um T2.
Yacrora reHeparopa mpumepHo 5 kKI'm, ¢opma mmmyancos
6am3Ka K mpsaMoyroabHoi. IIpu nuTanunm 6;10Kka OT HCTOYHIKA
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mOCTOSIHHOTO TOKAa Hampmienme —12 B momaerca memocpen-
CTBeHHO Ha BXoj mpeoOGpasopartens. lmom A3 cuymmr gus
3amuTsl Tpag3EcTopoB T7 m T2 ot npoGos npu HempaBUMILHOM
BRIOYCHAW HCTOIHAKA OUTAHUA.

Co Bropmumsix 00MOTOR TpaHcdopMmartopa T pl camMaTCA
CTa0UIH3MPOBAHHEe HANDPSIKOHAA, KOTOPHI® BHIIPAMIAIOTCH
u punprpyiores. C odmorkm I1] cHuMaeTcs mepeMeHHoe Ha-
npspReHue, KOTOPOe MCHONB3YeTCA AJIA NUTAHUA, HAIpHMEp
HOTA HaKajka dIeKTPOHHO-IydYeBodl TpPyOkW ocmmiaiaorpada.

Bumpammrenn 6,3 @ —6,3 B, 410 = —10 B, +40
n —40 B, +-80m —80 B,-4125 B BEOO0JHEHE IO ABYXIOJYIIe-
PHOMHBIM CXeMAaM; CrIA;KUBAHNAE BEIIPAMICHHOI0 HALD SIKOHHAS
ocymectaiaserca RC ¢unprpamu. Bunopammrens —400 B
cofpaH 1O cxeMe YIBOGHWUS HAOPM/KeHHS, a BHIPAMHTENb
+1000 B — mo cxeme yueTBepeHH s Hap szKeHUA (CM. puc. 25).

C ogHoro m3 BriBogoB o6morkm IV tpamcdopmatopa Tpl
ImepeMeHH0e HANpsyKeHHe TPAMOYTOIBHON GOPMEL M AMILIUTY-
moit 80 B uepe3 mens R8C22 momaercs Ha ycmautenab-gopMma-
poBaTens Ha TpaHsuctope 71, C menmTens, COCTOSAHIEro W3
pesuctopoB RI0—R20, moryr Guith cHATH Hanpspxerus 20,
50, 100, 200 # 500 MB u 1, 2, 5, 10 m 20 B, xoropsie mcmomas-
3yIOTCA AJA KaauOpPOBKH ocuuijgorpada W OpH HACTPOUKE
Ipyrux mpubopos.

Perymupyromumit kackanm crabmamsatopa (cM. puc. 24)
cobpan Ha TpamaucTope I3, cxeMa CpaBHEHHS BHIIOJHEHA
Ha TpaHsucropax IS u T6, tpamsucrop 14 aBnsercsa ycuiu-
TexeM curHaja paccoriacoBaHus. Cxema cpaBHeHms Audde-
peHInuaIbHASA, YTO MO3BOJNHIO IOJYIATh XOPOUIYI0 KOMIeHCa-
OO0 TeMOoepaTypHOTO pfpeiipa Toka G6assl TPAH3HCTOPOB.
Wcrounnk 0MOpPHOTO HAIpSKEHHSA BHIIONHEH Ha CTa0HIMTPO-
Be /{6 u pesucrope RI4. BriuiodeHue ero B 1enb Gashl yMeHb-
miaeT HecTaOMABHOCTH W3-3a BIMAHAA KoJeGaHm fuddepen-
OHAJBHOIO COIPOTHBIEHHUS CTA0HIHTPOHA.

Cra6mnutpount J[4 u J[5 crabunmsmpylor pe:KEM TpaH-
sucropa I'4, ¢ comporuBieHus Harpysxu koroporo (R7) cHm-
MAeTCA -yCUJIeHHOe HAIDSKeHHe PACCOINIACOBAHHA H IOJAeT-
cA Ha perynupyromuit kackag (73).

CraGunumsarop paGoraer ciemyiomum obGpasom. Ilpm yse-
NHYeHNN HaUpAKeHWsA Ha BHXxoge TpaHcdhopmaropa Ipl
BOBHUKAIOMEe  HANDSKEHME  DACCOINIACOBAHHA  MEKIY
HCTOYHAKOM ONOPHOI'0 HANPSIKEHWS H 9acThI0 BHIXOJHOTO
vanpsxeans -+40 B, cEmmaemoro ¢ pmeaumrens RS—RIO,
yemnuBaeTcd M HAYAHAET BaKpPHBATL TpaH3mCcTOp 19,
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VYBennueHWe NOTeHNHWala HA KOJJIEGKTOpe TpaHswctopa T'5
OPHBOAUT K HacumeHuio Tpansucropa I'4. Ilpm srom moreH-
pmanx Kounekropa I'4 m, ciaegoBarensHO, Gasmt I'3 cramo-
BUTCA OJMBKUM K HyJN10 B TpaH3ucTop '3 3BakpHBaercs.

B pesynbraTte ofmee compoTmBIeHHe HATrPY3KH eHEPATO-
pa (71 n T2) Bospacraer W HampsyKeHWEe CMONIEHWs, magalo-
mee Ha Hell, TAKKe yBONIMIUBAETCH. JTO HPUBOMUT K CHUIKe-
HOI0O HoTeHNuana Ha Koiiexkropax I'l m T2 m HexoTropoMy
POCTY HYaCTOTHI TEHEepPAIuHu.

IIpn ymeHbINeHUWW HampssKeHUS HA BHIXO[e TpaHchopMa-
topa Tpl mporecc OPOMCXOXHUT B 0OOPAaTHOM HOPAIKE.

Ha mepegmeit nnare 6Groxka ODHTAHAS pPa3MeINAlOT KOH-
TpoabHEA BoanTMeTp M1, Tym6iep B2, wmemMer 10 m
—10 B (3TM HampsKeHWA MCHONB3YIOTCA OCO0EHHO JaCTO),
mepekaoUaTens B3 kaambpaTopa W ero BHIXOZHEIE KieM-
MBI, a TaK)Ke CUTHAJBHLIE JaMnH J/I (BKIOYeHNE HCTOIHUKA
nocToAHHEOTO TOKa) m JI2 (Briaouernme Giora). Homomkum mis
CHATHA OCTAQJBHHIX HANpPsKeHWH, mpegoxpaHurtenu I[Ipl m
IIp2 m tym6aep Bl ycranaBamBaloT Ha 3amHei cTeHKe.



CIIPABOYHBIN MATEPUAJI

ITOJIYITPOBOTHUKOBBIE CBETOIMO/1bL
U CBETOJANOTHBIE MATPUIIbI

A. Mnxaiinos (Mocsea)

TlonynpoBOgHAKOBE® CBETORMOAE — HOBHI® 3JIEKTPOHHEIE
upuGOpH, CIy)Kamue AJIA HeIOCPEeACTBEHHOTO IpeBpalleHusd
NEKTPUYECKOH sHeprum B cBeToByI0. CBeTOmRMOAEI HAXOmAT
MHUPOKOe NpPUMEHeHWe B amnNnaparype CBA3H, 3JIeKTPOHHON
BHUMCIUTEIBHOM TeXHUKe, B pmbopax aBTOMATUKH U TeJe-
yOpaBIeHHsI, B CBETOBEIX WH(YOPMAMUOHHEIX YCTPOMCTBAX,
Pa3IMYHHX HHEUKATOpax ¥ mOp. llpuMeHeHuMe CBeTOZHOLOB
JIAJI0 BO3MOMKHOCTH II0-HOBOMY pEIIaTh MHOIWe BOIPOCH KOH-
CTPYHPOBAHHKA DIEKTPOHHHX HpHOGOPOB.

HeGonbmue pasmepsl, BHCOKAS 9KOHOMUYHOCTD W HAJ[e3K-
HOCTH, BO3MOJKHOCTE, HOJTHOH DJIEKTPHIECKON pa3BA3KH BX0Ja
HIH OTHeJBbHHX KAaCKamoB, OHICTpOjeHCcTBHE — BCE 3TH Ka-
4eCTBA CBETOUOMOB LO3BOJMJIM CO30aBATh COBEPUIEHHO HO-
BBle JIeKTPOHHEE NpPUOOpPH], obJajaomue JIyINIMMH Kade-
CTBAMH II0 CPABHEHHIO ¢ amNapaTypo#l Ha OOBIYHBIX 3JEMEH-
Tax.

[IpnMeneHUe cBETOXMOMOB OTKPHLIO €IE O/[HO HAIIPABICHYE
B PajHO3JIeKTPOHUKEe — OUTO3JIEKTPOHUKY. B ocHOBe omTo-
BIIEKTPOHUKH JI@JKUT IPOIECC HEMOCPEICTBEHHOr0 npeoGpaso-
BaHHGL snepruqecxoﬁ 9Heprum B CBETOBYIO M CBETOBBIX CHUI-
HAJIOB — B 9JIeKTpUUeCKHe. Biarogaps CO3MaHUI0 CBETOHO-
IOB HOSABMIACH HOBAsl BOBMO)KHOCTD B mepefade WHPoOpMAIAy,
ee XpaHeHUSA U 00pabOTKE DOCPENCTBOM JIyda CBeTa.

OCHOBHHIME DJIEMEHTAMH ONTOBJIEKTPOHHHIX YCTPOHCTB
ABJIAIOTCS YUPABIAEMble NOJIYIPOBOMHEKOBHE H3JIyYaTelNH,
CB@TOBOAH M (OTONPHEMHHKH.
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Ceeromumon — OfuH ¥W3 TIJAABHWX  BJIEMEHTOB  OMTO-
BJIERTPOHHEIX YCTPOICTB. ITO HOJIYIPOBOAHUKOBHI mpuGop,
061amaomuit CBOMCTBOM C03/{aBaTh HEKOTePEHTHOE ONTHIECKOC
M3NyYeHNe ONUpPEeHeJeHHOT0 CIEKTPAJBHOTO COCTaBa IIpPH
IPOXOKIEHNN Yepe3 CBeTONHO] IPSAMOro TOKa. B ocHOBe mpuu-
OEOa [JeHCTBUA MHOAYUPOBONHWKOBHX CBETONUCIOB JEJKAT
IBa SABJEHHUS: WHKEKIHA HEOCHOBHEIX HOCITeJedl 1epes siek-
TPOEHO-THPOYHHHA Iepexoy Iph IPAMOM HANPS;KeHAN Ha HeM
¥ U3JydeHNe CBeTa IPH PeKOMOMHALMII Hap dJIEKTPOH-IHIPKA.

ITHM CBOMCTBOM 00JIaffaloT HEKOTOPHE CIOKHBIE MOJYIPO-
BOJHUKOBHIE MAaTepHalkl, OCHOBOH KOTOPHIX CIYKUT Kapbmp
kpemuua (SiC), ramnuit (Ga) m MEmMbAK (A4s).

B macrosamee BpeMsa pa3paGoTaE psAjg MaTepUaloB, CO3aale-
mux u3jydeHne B HHQpPaKpacHOH!, yAbTPagu0eTOBOR U BHIU-
MOH gacTsax cuexTpa. Hamboablmee pacompocTpaHeHUe MOMYyUH-
JIA CBETOMUOMEI, M3JIyYalOmue KeJTHN, KPaCHHH W 3¢NeHHH
CBeT.

CpoiictBa # 3(eKTHBHOCTH PAGOTH. CBETCHHMONOB XapaK-
TEPHUBYIOTCA COBOKYIHOCTHIO DIEKTPUIECKUX, CBETOBEIX H
9KCINIYaTaMUOHHHX IapaMeTpoB. Bakaedimme n3 HIX — MOIU-
HOCTH HIIE APKOCTH W3JydeHHUdA, 3¢PeKTHRHOCTE NpeolpasoBa-
HUA DNeKTPAIECKOM DHEPTHHA B CBETOBYIO I HA060POT, BOJIBT-
aMIepHHe, CHeKTPAaJbHHEe, AWHAMHYECKNE XaPaKTEePHCTHKH,

OPOCTPAHCTBEHHOE M3JIyYeHHE.

CyﬂleCTBYIOT TPH OCHOBHHIX HampaBJeHNA MCHOJIb30BaHUA
CBEeTONUOIOB: CBETOBOM HHAUKATOD, UCTOYHUK HI3JIYUCHHA B
OOTOJ3JEeKTPOHHEIX mapaxX M MCTOYHHK CBETOBOI'0 H3JYy4YCHHSA

BJIA QUKCALKE HA CBETOYYBCTBUTEJIHHOM MaTepHAaTe.

TBepporenpHEEe [UPPOBEHE UHIUKATOPH TPEACTABIAIOT
co0ofl KOMOMHAMMIO OTIPEeIeHHOTO YHCJIAa CBETOLUON0B ¢ 00-
muM  aHomoM. CBeTOmMOAH PACHIOJIOMKEHH TAKUM 00pa3oM,
9TO OpPH Hofade HANPSKEHHSA Ha COOTBETCTBYIOMZE BHIBOJEL
pricBeymBalores mudpst or 0 go 9. OxuE mHEAUKATOD, COfepsKa-
muit 7 OuonoB mpPAMOYTONBHOM (opMEI, cmOCOGeH BHICBe-
Y@BaTh BCe MUQPH M HEKOTOPHE GYKBHL.

MNapuxarop, comep:ramuit 16 nmomos, mo3BoifgeT BOCIPO-
U3BOANUTH HEOTPAHWMUEHHOE YMCIO 3HAKOB.

IMonynpoBogEmKoBEe TNUEPOBEHE WMHAMKATOPH IEJI€CO-
ofpasHO IpUMEHATH B MajiorabapuTHOM ammaparype, yCTpoOi-
cTBax BHBoma ImudpoBodl mHGOpPManwm H3 BHUUCIHTEIBHBIX
MAIINH, CHCTEeMaX KOHTPONS, NIUQPOBHX H3MEPHTEIBHEX
npubopax.
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CBETOJ{HO/SI

Yenosusie oGozpavennsa u ompejielieHNe YIEKTPHICCKHX MApPaMeTpoB
CBETOIHO/I0B

Unp — NOCTOAHHOE OpAMOe HAIPAMKEHNe IPA MAKCAMAJbHO [IOOYyCTH-
MOM TOKe;
[rxp, MaKke MAaKCHMAJIBHO JOOYCTHMHIK OPAMOX TOK;

B— APKOCTH CBe9EHUA NUO/ia OPU MAKCUMAJIBHO JOTYyCTHMOM OpsA-
MOM TOKe,
PIIOJIH — TOJIHasA MOMHOCTDL M3JIYYCHUA OPHU OPAMOM DOCTOAHHOM TOKe

ofipefie/IeHHOH BeJNYMHE,
© — mwpuHa [UATPAaMMEL HAaOPABIEHHOCTH CBETOBOIO M3JIy9eHAS
na yposee 0,5.

Kpore sTmx OCHOBHBIX mapaMeTpoB, MHOIKA YKa3HBAWT
IINTeIHLHOCTh NEepPeHEro M 3aJHero QPOHTOB CBETOBOTO HM-
myJabca, mpefmenasl pabodeil TeMmepaTyphl, BO3MOKHOE IIOJIO-
JKeHne ONTHYeCKOH OCH, MaKCHUMAaJIbHOC 3Ha4YCHHE 06pa’moro
HaOpA/KeHUA U XapaKTePHUCTHKY HAOPaBJIEHHOCTH CBETOBOIO
B3Iy4Yesn .

Ceeroguonmt KJI101A — RJI101B

Kap6unoxpemunessie nuddysnoHHRe CBETONMO/ b
RJI101A—RJI101B opegrassasenst nyis paGoTel B anmapary-
pe LIMPOKOTO HMPUMEHEHUS B KAaYeCTBE HCTOYHHKA BHUIMMOLO
cBera. liBer cBeueHUs — KeITHIA,

IlpuGop odopmien B miacTMaccoBOM KOpPOYyCe C HJIOCKH-
MU THOKWMHE JY)ReHbIMH BBHIBOJAMH; JHWH3a — CTEKJIAHHAA.
BremHui Bmg m pasmepbl CBETOAWMONA HOKAa3aHH Ra pHuc. 1,
Macca npuGopa me 6omee 0,05 r.

OcHoBHBIE 3JIeKTpUYecKue mapaMeTpbl HpH f =25+10°C

OKp. cp

SIprocTE cCcBeueHUA CBETOAHMOAA 0pPA MAKCHMAJbLHO [OMYCTHMOM
OpAMOM MOCTOAHHOM TOKe, B, Ka/m2, me Goiree:
10

mia KIT101A
» KJI101B 15
» KJI101B 20

IloctosiHHOE mpsAMOe HAaNpsAKeHMe HPA MAaKCHMAJLHO J[OMYCTHMOM
OPAMOM LOCTOSAHHOM TOKe, Unp. B, He Gouee 5,5.

Makcuma/ibHO [ONYCTUMEIA DOCTOAHHBIA TOK, Iyp yaee, MA:
maa KITM01A 10

» RJII101B 20

» KJIt01B 40



Tlpn wmcmonbsosaruu ceetogmomor HJII101A—KJII101B
HE06XOIUMO HOMHNTD, YTO OTH HPUGOPH HMEIT 3HAYATEIHHBIH

I | l
_ MA KO~ KB
JIUH3a
: N 7
s+ P_::’ / Pt oo
| ] 20
-mj ) =0 ™~ v
_lu\ / -0°c
S v
& +70°C /
N
4 | J +25% )
20 Vil 2 0 2 4 6 68UpB
Prc. 1. TabGapurn cBerogmopa Pme. 2. T'panmuHEe [OJOMKEHUS
HJI101 NpsAMOH BeTBH BOJBTAMIIEDHOH Xas
PAKTEPHCTUKY IPH Pa3jINYHON TeM-
meparype

Ppa3bpoc xapaKTePUCTUK OT HK3EMILIAPA K OK3EMILIAPY U CHIb-
HYI0 TeMOepaTypHYI0 3aBHCUMOCTH MOJIOJKEHU s NP AMON BeTBHE
BOJIBTAMIEePHOR xapakTepucrmku. Ha pumc. 2 moxasaHsl rpa-
HAYHEIE IOJIOKEHHA NPAMOH BeTBU HSTOH XapPAKTEPUCTHRHU
upu6opoB OpH Pa3iWyYHOR TeMIepaType OKpY:Kalkomeil cpemsl.
Prc. 3. TumoBasa XapaKTepPUCTHKA

HAIIPaBJIEHHOCTH CBETOBOTO HUB3JIy- Whmescubioems usnyienun
weHNA cBeronmonmos KJI1101 KITI0 -KI0i8

Ilogawa Ba gmom oGpaTHO-
ro IOCTOSIHHOTO HANDKeHUA
HEe pexoMeHmyeTc:A. BHOpPOCH
obpaTHOro Hamps/KeHUA He
TOJKHEL mpeBHIATh 3 B.

" fIpKOCTH WBIYyUCHMS CBETO-
IUONOB TaK)Ke CUJIBHO 3aBUCHT
or TemuepartypH. IlomoskeHue
MaKCHMyMa fAPKOCTH y pas-
AUYHEX 9K3EMIUIAPOB MOJKET
HaxoguThca B mpemesiax or —10 xo 4-70° C. Ilpm mm-
fIyABCHOM (IyJAbCHPYIOMEM) IpPAMOM TOKe APKOCTh H3Jyde-
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HUA UpuGOpPOB HE 3ABUCHUT OT TACTOTH CJIEMOBAHUA UMIYIb-
COB [0 HeKoToporo ee 3madeHus — piasg 95% npuGopor sro
sHayeEne pasHo npummepuo 2-10*Tu. Ha pme. 3 —
XapaKTePHCTHKA HANPABJIEHHOCTH CBETOBOTO W3JIy4eHUS
ceerogumonos KJIM01A—HKJI101B, ompenensemas ¢opmoit
JIMH3HL.

Ceerommonsr AJI102A — AJI102I

dnurakcmaibHbe (ocPUIOTaNIHeBEe CBETOBHIE [HOIEL
AJI102A—AJM02T' mpegHasHaYeHH p#jiA paGoTH B pajgHO-
3JIEKTPOHHO! ammapaType ImupoKoro unpumeneHus. IlpmGop
— B METAJIMYECKOM KOPOyCe C IIPOBOJIOYHEIMU TI'H0KEMHA
JyKeHHIMI BHIBOJAMHE; JHH3a — CTEKJIAHHAA,

7

u§_ i ﬂu,ﬂsa

[
[
pily

oL

75 g

Py

Puc. 4. T'abapurs cBetoguona AJI102

Bux m pasmeps xopmyca — Ha pumc. 4. Macca npuGopa
He Gomee 0,25 r. Ilo amexTpmueckuM mapamerpam (mp:
toxp.cp = 25 == 10° C) cBeTomwopel KiaaccHPUUUPYIOTCA CO-
riaacHo TaGa. 1.

Tabanya 1
fIpkocts mpu
IIpamoit TOK MPAMOM TOKe
Juonsr Iy MA I, B, xn/m2, [per cBeuenna
He MeHee
AJT102A 5 5 HKpacupiiz
AJI102B 20 40 »
A JI102B 30 50 3elteHbIi
AJiioz2r 20 10 HKpacumit
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OcHoBHbI® DIEKTPHICCKHE MAPAMETPHI HPE fo, o = 25410°C

Ilpsnpioe vanpsixennme, U_., B, He Gomee, jua:

np*
AJI102A (mpm I, = 5 MA) 32
AJI102B, AJI102I" (mpu I}, = 20 MA) 4,5
AJI102 B (npn I, = 30 MA) 5

Hpenenbno JACITyCTUMBIC PE:REMBI CBETOJHOHOB

MakcHMaIbHO AOMYCTHMEA NPAMOA TOK (DPH oy ., B HHETCpBAIe
50—70°C), I 1p. maxe! MA, fiis:

AJI1024, 10
AJI102B, AJI1020 20
AJI102B 30

Maxcxmgnwo JomycTUMag TeMmepaTypa  OKpY/KAaomed CcpefsH,
13 +70

OKD.CD.MaKc’ .
MusnMaibHO fomycTHMad —TeMOeparypa OKDYKalomeid  cpenH,
¢ ° . —60

OKp.CD. MHH’
MaxkcuManbHO [OOYCTEMAsA AaMmAATYyAa OOpPATHOTO HAOpPSIKEHHSA
(na AJH02A — AJI02B), Uy yarer B 6

Hpuxeuanne. [uaa ceeropumoma AJI102I' MakcAMAaJIBHO HOMYCTH-
Masd aMIJIMTyZIa O0PATHOrO EANpPS;KeHOs He HOPMHPYeTCH.,

Ceeromunonmt AJI106A — AJI106B

ApcenmporannueBrie  Me3agu((PysHOBHEE  CBETOLHEOIH
AJI106A—AJI106B upenmasHageHsl giasa paboTel B paguo-
IOKTPOHHOM ammapaType ITMPOKOro NPHMEHEHUS B KaI6CTBO
HECTOYHNKOB HHQPAKPACHOTO H3TyYSHHA.

IIpu6op odopmieH B MeTaIIMIECKOM KOPIyCe ¢ IPOBO-
JIOYHEIMY TMOKUMHE JTy;KeHEIMH BEIBOZAMH. JIMH3a — CTOKIAH-
Has. BEemnnit Buy u pasMepH Kopoyca HOKAa3aHH Ha PHUC, O,
Macca npubopa 0,5 r.

Sursa
- |
N < o
: S P
N
8
0 85

Puc. 5, l'aGapnta cBetogmoga AJI106
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Poe. 6. [IpaMble BeTBM BOJbTaMHEPHHIX Puc. 7. TrnoBasa xa-
XapaKTePUCTHK IPH PasiMIHEIX TeMIiie- PAKTEPHCTAKA HANPAB-
parypax (cOJOINHHe JHMHEE). IIyHKTE- JIeHHOCTH CBETOBOIQ M3~
POM NOKA3aHH T'PAHUTHEE I10JOKEHHS Iy9eHns CBCTORMOZA
BOJIbTAMLEPHON XapaKTepHCTHKI pis AJI166
toxp.cp = +25° C

CeeTomuofnl KiIacCuPuOUpPyOTCA Ha THOH 00 MOIIHOCTH
uaxy4yeHusa. [loaaas MOIMHOCTE W3NyIeHUA (ODPU DOCTOAHHOM
opaMoM Tore [pp, = 100 MA) Ppoun v cBeronmoga AJI106A
passa 0,2 mBr, y AJI106B — 0,4 MBr, y AJI106B — 0,6 MBr.

dnekTpuueckue mapaMeTpnl IpH f,.. .. = 25+10°C

BrcrpopeitcTue:
a) [JIATEeIHHOCTH HepefHero (POHTA CBETOBOIO MM-

IyJIbCa, Ty HC 10
6) AIUTeIBHOCTH 337Hero (pPOHTA CBETOBOIO HM-

myanea, T, HC 20
TlocTosHuOe OpaMOe HapA)KeHHe (ODpPH ]"p =

= 100 MA), Unp, B, me Goxee 4,7
Mppura auarpaMMEl HampaBlieHHOCTH H3JMYYeHNs

(sa yposue 0,5), 6, rpag 25
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IpenensHO AOMYyCTHMBIE PE:RAMEI

MaxcuMadbHEI OOCTOAHHEIA OpAMOA TOK (mpHE

tokp.cp = 20110°C), g yayes MA 120
MaxcuManbHEIH MOOCTOAHHHIA TOK HpHU tokp.cp =

=85+2°Cityyy op = —60+2°C 100
MaxcnMaabHas TeMIepaTrypa OKpys;Kaiomell cpeas,

tOKp.Cp.MaKC’ °C +85
MHIIHM%HBH&H TeMOepaTypa OKpY:Kalollell cpesl,

tOKp.Cp.MHH’ C —60

XapakTepHCTHKE CBETOMON0B HMEIOT 3HAUMTEABHEIN pas-
6poc 0T sK3EMINIApPA K SK3EMILIAPY U CHIBHYIO TeMOeparyp-
HYI0 3aBUCAMOCTH. Ha puc. 6 COIOIIHKIME THHIAME DOKA3aHEI
OpAMEIE BETBH BOJNBTAMIOEPHOH XapaKTePHCTHKH LPH TeM-
mepaTypax oOKpy:Kaiome#r cpepsi: —60, 425 m +485° C;
ITPAXOBHIMA — KpafiHHe BO3MOMKHHIE IIOJIOKEHAA IPAMOMR
BeTBH Xaparrepuctuku (07151 95% mpuGopoB) mpm TeMuepaType
25° C. OGparHOe HampsAKeHWe C aMILIATyHo# Goaee 4 B Ha
CBETOLMOJ LMOfaBATh He PEKOMEHIYeTCs.

Tumosasa gmarpaMMa HampaBIeHHOCTH M3IYIeHHA CBETO-
nmopos cepum AJI106 npencraBiaena Ha puc. 7. MakcuMaabHas
WEPUHA JHATPAMMEI-JIGKHT B mpefienax TexecHoro yriaa 20°,
a BO3MOKHEIC HOJIOMEHHA OomTmueckoit ocm ayia 95% npubo-
poB — B mpepenax TeaecHoro yraa 10°,

Ceeroguonnnie uaguxatopst KJI104A

KapGunoxpemuauesnit nudposoir uagurarop KII104A ms-
FOTOBJICH 110 TBOPHOTEIbHOM TeXHOJIOTHH U NPefHAZHAYEH IS
BU3YyaJ bHOH MHAMKAUUN B ammaparype MHPOKOI0 IpPHMEHe-
Husa, VHgUKATOD COepsKAT CeMb 2JIeMeHTOB W CIOCOGEH BHI-
csequBarh A100yi0 u3 qadpp or 0 go 9. liBer cBeverHA — 3KeJ-
THIL.

Unjuxatop ofopriIeH B MeTalZIMYECKOM KOpmyce, CHaG-
AEHHOM JeBATHI0 ITHPEBHMH HOMKKAMH [JIA NOJKIIOYCHH
nuTamux Hampsykermi. Tun rokoms mEgukatopa — PII8
T'OCT 7842-71. Jlunsza — cTekagHHAA.

Brmemnuit Buj, OCHOBHEE pPa3MEpH M IOKOJeBKA HHEMKA-
Topa IoKasaHH Ha pmc. 8. Macca mpmGopa He Gomee 7 r.

MakcumaabHBMA yroa (OTHOCHTEJIBHO OUTHIECKOH OCH);
OpH KOTOPOM BO3MOKHO HEMCKAYKEHHOe CYMTHIBAHHO HOKA3a-
HUA umHjHKaTtopa, pased 60°,
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Pue. 9. [Ilpemenniele MOMOMKeHUS
BOJIBTAMIIEPHOH XapaKTepPUCTHKI CBe-
TopMOIHOTO MHAUKaropa KJI104

OcHoBHBIE DieRTPHYecKHe mapaMeTps! (mpu ¢

Wnpnkatopst HOD-
MaJgpHO paboralT Ipu
remmeparype or —10 mo
~+70° C. IlpnGopsr umeroT
3HAYNTEJLHBIT  pasdpoc
XapaKTePUCTHK ® CHJIb-
HYI0 TeMIepaTypHYIO 3a-
BUCHIMOCTh HapaMeTpOB.
Ha puc. 9 moxasasb mpe-
TeNbHbIO MOJIOKEHM S
OpAMOil  BeTBH  BOJBT-
aMIIepHOH XapaKTepucTHu-
xu (gua 959 mnpuGopos)
IpH pa3iInIHON TeMIepa-
TYpe OKpyKaoLeid Cpesl.

= 25+10°C)

OKp.cp

H OperenpHO nonyCcTuMble pesKHMBI

SIpROCTH DM TOCTOAHHOM IPAMOM TOKE Yepes oieMeHtT (/. =

= 10 MA), Kn/M2
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IocTosmHOEe OpAMOE HANPSAMKOHNE HA HJIEMEHTe (Inp'a = 10 MA),
U B 6

np.a’
MakcaMa/bHEA OPAMOE TOK depe3 omeMeHT [, . ..o MA mpm
tokp.cp 20£10°C 5
» —10°C 10
» or 35 go 70°C 10

MaxcrmanbHoe DOCTOAHHOe 0o0paTHOe Hampsixenme, U B

10

o6p.MakKe,
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602.9
B.80

B momomp pammonioburenio. Bumyer 51. M.,
B.80 LOCAA®, 1975.

64 c. ¢ mi.

Ha romm, moi.: coct. 9. II. BopEOBOMIOKOB.

IIpuBefeHbl OMUCAHUA KOMIJIEKTA CAMOMENbHBIX M3MEPUTENIbHBIX MpPH-
0OpOB HA TPAH3MCTOPAX, PAJUOTIOOMTENIBCKUX TPAH3UCTOPHBIX MOAYyJeH
IUIA KOHCTPYUPOBAHMA HUBKOYACTOTHOW ammapaTypsl ¢ XOpONIMMHA Iapa-
Merpamn, He TpeOYIOIUX HAJNAKUBAHUA, a TakKe Y B mepemaramka, Bbl-
[OJHEeHHOro MOJIHOCTHIO HA TpaHaucropax. Colep:arcA CnpaBoYHble JAHHLIE
0 CBeTOOMOJaM M, CBETOOMOJAHBIM MaTpUOaM.

IIpenHa3HA4aeTca LI MHUPOKUX KPYroB pajuoiiobuteneil m paguocne-
UAJTACTOB.

30402—075
B 30402—07 g3 75
072(02)-75 602.9

B IIOMOIIb PANUOJIOBUATEIO

Beimyck 51
CocraBurens 9. II. Bopuosoaokos

Penakrop Coroaosa T. A.
Cnennanpubiii pefaxrop I'yces A. .
XynoskecTneHHBI pemakTop Xumposa T. A.
Texumyeckmii pegarrTop Howereea B. H.
Koppekrop Cydsuaosckas H. C.

I'-70657. Cpamo B HaGop 26. 2, 1975 r. llopnmcano k mnewatw 4. 7.

1975 r. Uzp. Ne 2/607. @opmar 84X 108!/3,. Bymara Tunorpadexas N: 3.

Tupa:k 500 000 ox3. ena 14 xom. O6bem ¢us. m. a. 2,0. Yeur. m. a. 3,36.
Yu.-m3p. a. 3,228. 3ak. Nt 5—586.

Hap-so TOCAA®. 107066, Mocksa, bB-66, Hopopasanckaa yix., m. 26.
T'oroBHOE mpeanpHATHe pecny(IMKAHCKOrO NPOM3BOJCTBEHHOr0 00be-

nagenusa «Ilonarpagrunra» Tockommsgara YCCP, r. Kues, [os-
JKeHKo, 3.
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