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[ B TOMOUbB PACNOAIOBUIEAID

B MOMOLLLb MEPBUYHBIM
U YYEBHBIM OPFAHM3ALIMAM [LOCAA®D

YHUBEPCAJIbHbIA MAJIOTABAPUTHDIA DK3AMEHATOP

FO. TaHmuH,
r. HoBoky3Heuk Kemeposckoi obn.

BoJIBIIMHCTBO H3BECTHBIX 3K3aMEHaTOPOB paboTalT Mo
NPUHIMNY BHIGOPa 9K3aMEHYeMBIM OJHOTO NPaBHJIBLHOTO OTBe-
Ta M3 HECKOJNbKHX INpeasiaraeMuiX. JIJ1s MHOTHMX y4aIluXcs 3TOT
BLIGOP He cocTaB/sieT GOJBIIOrO TPYAa, OCOGEHHO AJs TeX,
KTO 06JazaeT xopoulei 3puTesbHON namMaTeio. Eciu sk3ameny-
eMblil 3a6blJ1 IPABUJIBHAIA OTBET HA JaHHBIHA BONPOC, TO, YBUIEB
€ro, JIErKO MOXKET BCIIOMHHUTb. TakKHM 006pa3oM, 3K3aMeHaTOpHI
¢ BBIGOPOYHBLIM OTBETOM BepHee ObLIO Obl HAa3EIBAThb PENETHTO-
paMmH.

K sK3ameHaTopy 3Ke JOJIKHBI MPeNbABJIATHCS CJELYIOIHE
TpeGOBaHUs: OTCYTCTBHE KOCBEHHOH MOACKa3KH (3K3aMeHye-
MBIl TTOJTY4aeT TOJIBKO BOMPOCHL 6€3 KaKHUX-IHG0 HaBOASIIUX
OTBETOB); BBOJ OTBETOB B 3K3aMeHATOp He KOAMPOBaHHLIH, a
6oJiee MPUBLIYHBIH AJ1 YYallleroca—/AeCATHYHBIN; BbIAAaua OLEHKH
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— 93 < 92 | nocje TMOJHOTO  OT-

Be€Ta Ha BCe BOIPOCHI;
4 HCKJIIOYeHHe BO3MOXK-

I— 77 7 HOCTH CJIy4YaHHOTO Ha-

4 6opa OLEHKH INpHU He-

3HAHUH TPaBUJBHHIX
OTBE€TOB; MPOCTOTa HC-

— vy — 95 | MO/b30BaHHs KaK MpH

COCTaBJIEHHH H BBOJE
3ajlaHud, TaK W IpH

Puc. 1. CTpykTypHas cxeMa 5Kk3aMenatopa:  OTBETE Ha HErO; HOJTO-

V! — IaT4uK HUMIYJbCOB, Y2 — cgfrqm( gucaa orne- BEYHOCTh U HAA€XKHOCTDb
panu#, Y3 — 3J1IeKTpOHHOE peJsie, Y4 — y3eJsl OLEHKH

OTBETOB, Y5 — KOMMYyTHpYiollee YCTPOHCTBO, V6 — B paGOTe'

CYETYHK NPABUJIbHLIX OTBETOB, ¥7 — GJIOK NMHTaHHs HMeHHO Takum Tpe-

6oBaHMAM  OTBeyaeT
OTHCHIBaeMBI 9K3aMeHaTOp. BMecTe ¢ 3THM OKasaJioch BO3MOXK-
HBIM HCMOJIB30BaTh JK3aMeHAaTOP M KaK peNeTHTOP, €cJH Ha
TI0CTaBJIEHHEIH BOIPOC COCTABHTh HECKOJIbKO OTBETOB (CPEAH HUX
OAMH TMpPaBHUJbHBIH) U 3aKOAHPOBATh HX ONpe/esNeHHbIM o6pa-
30M. Bo3aMOXKeH TaK:Ke BRIHOC HHIMKATOPa OLUEHKH H KHOIKH
«C6pocy OT HECKOJbKHX NOJOOHEIX 3K3aMEHAaTOPOB Ha CTOJ
npenoziasarensi. IlnaHka ¢ HHAEKCAMH OTBETOB CAEaHA ChEM-
HOH. DT0 no3poJsieT 0603HAYaTh KHOMKH He TOJNBKO LHpaMH,
HO TakKxe OyKBaMH HJIM MaTeMaTHuYeCKUMH CHMBOJIAMH, pac-
HIMPSIsT TEM CaMbIM JManasoH OTBETOB MO Pas3JjIMYHBIM pasjie-
JlaM MaTeMaTHKH, du3uku. Hanpuwmep, na Bonpoc: «Uemy paBna
IJIMHA OKPYKHOCTH?» BO3MOXKEH BBOJ OTBeTa: «2mR», ecJH
KHONKH OTBeTa OGYAYT CPeAHM MpPOYHX HMETb CHMBOJEHL «2»,
€y, «R».

CrpykTypHas cxema 5K3aMeHaTopa H3o0paxKeHa Ha puc. 1.
Pa6oty ycrpoiicTBa paccMoTpuM Ha npumepe. JonycTum, uro
OTBETOM Ha INEPBEI BONPOC SIBJASIETCS YHUCJIO 25 H AecATh KHO-
IIOK OTBeTa IPOHYMEPOBAHBI MO MOPSAIKY: «I», «2», «3», «4»,
5%, «6», «7», «8», «9», «O». I1pu naxkaTuu mo6Go# KHOMKH BKJIIO-
yaeTcsl AaTYMK UMnysascoB ¥ 1. MiMnyibe ¢ gaTuMka mocrynaer
OJIHOBPEMEHHO Ha CYETUHK &2 uyHcJia onepauuii H KOMMYTHPYIO-
mee ycrpoiictBo ¥5. Ecuu Gbina Haxara KHONKA C HHAEKCOM
«2», 4TO COOTBETCTBYET NPABHJIbHOMY HauaJjly OTBETa, KOMMYTa-
TOp &5 NPONMYCTHT HMMINYJbC HA COOTBETCTBYIOLLYIO SUEHKY
cueTyHKa &6 npaBHJbHBIX OTBeTOB. EciM ke Oyler HaxkaTa
mobast Apyrasi KHOMKa, To y3es Y2 3ahUKCHPYeT OHO HaxaTue
(onHy omepaiuioo), HO Ha y3eJd Y6 HMOYJAbC He MOCTYIHT.

3arteM AJ19 NPaBHJIBHOTO OTBETa HYXKHO HaXaTb KHOMNKY




C MHJEKCOM «5». ¥Y3eq ¥/ nmpH 5TOM BBIAACT HUMIYJIbC, KOTOPBIHA
GyaeT 3abUKCHPOBAH Y3/10M 2 U OJHOBPEMEHHO Yepe3 KOMMY-
TaTop ¥5 MOCTYNHT Ha COOTBETCTBYIOULYIO fuelKy yslfia V6.
Takum e 06pa3oM BBOAHUTCS OTBET M HA OCTaJ/IbHblE YEThIpe
BOmpoOCa.

Bech OTBeT B ONMHCHIBAEMOM 3K3aMeHaTope cocToMT H3 10
onepauuit. Ilocsie necATH HaXaTHi# HA KHONKH OTBETOB CYeT-
yHK onepaudii Y2 BeIpAaGaTHIBALT MMITYJbC, MOCTYNAOUHMA HA
anekTponHoe peie ¥3. Pene ¥3 npekpaiaer pasbHeimywo
pabory y3aa ¥ u BKmouaeT y3es oueHKH ¥4. OueHka QukcH-
pyercsi CTPEJOYHBIM HHAHKATOPOM, OKa3aHHUA KOTOPOro 3aBH-
CAT OT YHCJIa NPABHJIbHLIX OTBETOB.

B HCXOZHOE COCTOsIHHE 9K3aMeHATOP BO3BPAILAIOT HakaTHeM
KHONKH «C6poc».

[NpuHnunuabHas cxeMa K3aMeHaTopa NnoKasaHa Ha pHc. 2.

IlaTuuk UMNYJbcoB ¥ 1 cobpaH Ha TpaH3ucTOpe T8, KOTOpHI#
paboraer B K/oueBoM pexume. Ilpu HaxaTuu OAHOH U3 KHO-
nok Ku2 — Kwnll na 6a3y 3TOTrO TPaH3HCTOPA uepe3 KOHJEHca-
top C4 nocrynaer OTPHUATE/bHBIH Mepenaj HanpsKeHdHs H
TPaH3UCTOP OTKpbIBaeTCs. IOTOH ¥Ke KHONKOH KOHJeHcaTop
C5 nojkJ/JouyaeTcsi K COOTBETCTBYIOILEH 35TOH KHOMKe IIHHE
kommyTatopa 5. C KossiekTopa TpaHsuctopa 75 MMIYJbC Ha-
NPsAXKEHHUs! OCTYNaeT Ha CYETYHMK YHCJIa onepauuii &2, a c KoH-
zeHcaropa C5 cuumaetcss AMIYJbC, NMOCTYMNAIOMMEA HA SUCHKH
CYeTYHMKa MPaBUJIbHBIX OTBETOB ¥6.

CueTydK YKcJja onepauuit ¥2 COCTOMT U3 TPHITEPHOTO Je-
CATHYHOIO CYeTYHKa, cOGpPaHHOTO Ha Tpausucropax 16, 77,
H JIOTHyecKoro ysna «H» ua auopax J14 u [115. Tlocne nocryn-
JIEHHS! JECATOr0 MMIYJbCa JIEBBIE T10 CXeMe TPaH3HCTOPHI TPHTL-
repoB ¥2-2 u ¥2-4 oIHOBPEMEHHO 3aKpPHIBAIOTCA H C BBIXOAA
y3sa «HM» OTPHUATE/IbHBIH HMIYJIBC NMOCTYNaeT Ha 3/1eKTPOHHOe
pene ¥3. (Ha puc. 2 nonHOCTbIO OKa3aHa cXeMa JIHIUb OJHORO
tpurrepa ¥2-1.) Takum o6pa3oM, YHCJIO HaXKaTHi Ha KHOMNKH
OTBETa OTPAaHUYUBAETCA JECATHIO, YTO HCKJIIOYAeT BO3MOXKHOCTh
noxGopa orBera. UHc/10 HaxXaTHi# MOXKeT ObITb YBEJHUYEHO J0
[IECTHAAIATH I TOTO, YTOOBI JaTh BO3MOMKHOCTb HCIIPABHUTh
OTBET IIpH HeuasiHHOI omuOKe.

DnekTpoHHOe pese ¥ 3 mpeacraBaser coboil Tpurrep, co6-
paHHBIt Ha TpaH3ucTopax T2 u T3, B KONIEKTOPHl KOTOPHIX
BKJIOYEHBI JiaMnbl JI/ U JI2, CUTHAJHU3HPYIOIHE O COCTOSTHUH
Tpan3uctopoB peye. Ilpu Haxkaruu Ha KHonmky Knl «C6pocy
tTpaHsuctop T3 3akpriBaercsi, a 72 OTKphiBaeTcs, NIPH 3TOM
cBeturcs Jamna JI1 «l'omos k pabome». B 3TOM cOoCTOSIHNH peJe
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HanpsixKeHue Ha KoJleKTope TpaHsucTopa T3 ucmosb3yercs
I/ nutanus TpaHsucropa T5. Kak TOJBKO Ha 3J/1E€KTPOHHOE
peJie MOCTyNaeT OTPHLUATENbHEIH HMIYJbC C y3Jaa «H», TpaH-
sucrop T3 oTkphiBaercst, a T2 3akpoiBaercs. Jlamna JI12 3axu-
raercsi, o6osHauass cHrHaa ‘«Kowey omeema». Hanpsixkenue
Ha KOJUIEKTOpe OTKPHITOro TpaHaucTopa T3 ymenbluaercs,

ey A
M NN NN L NN LN LNV D V]
[} Sl Ve R Vimm AV &Vm & Vo & Vrem & Vomm RV KVom RVeny,
/f/fffv-—'v—v—v—'w\f—*v—*v—'v—*v?'
B g7 Vo RV £V RV RV XV RV RV RV RV ¥
(Yo AV Vo AV XV XVomm £ Vo RV £V imn Xy
(/AN o XV AV £V RV KVom AV RV £V & Very
[V AV RV BV Vo Voo BV &V AV RV
R Vo RV £V RV RV RV R ey & Vi Vi 2 Voo
(/RN e RV &V ovum AV Ven & Ve & Vs & Voum A Very: £ |
H ]/ Vo RV RV K Vo Vo Vi RV Vo BV Ve
w5 8 7 & 5 ¥ 3

Puc. 3. Cxema kommyTHpYylowero ycrpoicrsa (¥5)

H JaTYHK HUMIYJbCOB OTKJIouyaercsi. Ha kounekTope TpaH3uc-
Topa T2 mnosiBjsieTcss HanpsiKeHHe, BKJIoualolee ysea 4
OLIEHKH OTBeTa. .
¥Y3esn onlenkH orBeta ¥4 cobpaH Ha TpaH3HcTope 74, B 3MHT-
TEepP KOTOPOro BKJIOUeH MuJuHamnepMerp HIII. Pesucrop
R7 BK/MOYEH B LieNb MUTAHHMA CYETUHKA NPABHJBHBIX OTBETOB
¥6, ¥ no3ToMy TOK, NPOTEKaOLUH 110 3TOMY Pe3HCTOpPY, 3aBH-
CHT OT YHCJIa OTKDBHITHIX SiueeK cueTydka. B HCXomHOM cocrosi-
HHH TpaH3HCTOP T4 3aKpHIT, ¥ BeCh TOK TeUeT Yepe3 Pe3UCTOP
R7. Tlocne okOHYaHHA OTBeTa C 3JIEKTPOHHOTO peJsie Ha 6asy
TpaHsucropa T4 noctynaer OTPHIaTesibHOe HANpsiXeHHe, OH



OTKpPHIBZETCSl, M YacTh TOKa, NMHUTaloumero ysen Y6, oTBeTBAs-
erca ugepes uenb T4—HI1I. lkana munnnamnepmerpa M1
pa30HTa Ha JeCATb Je/eHH 10 YUCY siyeeK CUETUHKA TPaBUJIb-
HBEIX oTBeToB V6. Crpesika mpHGoOpa OTKJIOHHTCS Ha CTOJIBKO Jie-
JIeHUi, CKOJIbKO fideeK CYeTYHKa OTKPEITO, YTO GYAET COOTBET-
CTBOBATh YHCJY NPAaBHJIBHBIX OTBETOB.

KommyTHpylomee ycrpoiictBo ¥5 (puc. 3) npeiHasHayeHo
711 KORMPOBaHHWS NPABHJBHBIX OTBETOB. IDTO JOCTHTHYTO
ONpeJie/IeHHOH KOMMYTalHell JecsiTH KHOMOK OTBeToB K2 —
Knll w pecatn siveek cuerynka. CoGCTBEHHO KOMMYTaTOp
COCTOMT M3 HeCATH OOIIMX LIHH H JEeCATH TPYNN KOHTAaKTOB

X KOMMymamopy
A
1 ?
| I | l
LA e 2NN ey R4 A e

Puc. 4. K obbscHennio paGotsl ysjaa &6

Upum I

(0o JecATb KOHTAKTOB B Kaxkjoil). Heo6xoxumyto KoMMyTalmio
NPOH3BOAAT C NOMOILBIO NepdoKapTh, B KOTOPOH NPOOUTO Je-
CATb OTBEPCTHI, PAclOJIOXKEHHBIX B COOTBETCTBHH C NpaBHJIb-
HBIMH OTBETaMH Ha BOIPOCHI.

CueTyHK NpPaBUJBHBIX OTBETOB &6 COCTOMT U3 NECATH OXH-
HaKOBLHIX TPaH3UCTOPHHEIX sueek &6-1 — ¥6-10. Kaxpas
siuefiKka cobpaHa no cxeme tpausuctopsoro (78, T9) sxkBuba-
JIEHTa THPHCTOPA. B HCXOAHOM COCTOSIHHUH BCe iUefiKH 3aKPHITHL.
Ilpu mocTynjieHHH Ha BXOJ siuefKH MMNYJIbca HalpsKeHUs
¢ KoujeHcatopa C§ yepe3 KOMMYTHpYIOIlEe YCTPOHCTBO ¥5
TPaH3HCTOPHI IUEHKH OTKPHIBAIOTCS M OCTAIOTCS B TaKOM IIOJIO-
XEHHH N0 KoHLla HabGopa orsera. B HCXonHoe cocTosiHMe OHH
nepeBoiATCS HaxarHeM Ha KHonkKy Kwul «C6poc», mpH 3TOM
KpaTKOBPEMEHHO OTKJIOYaeTcsi MUTaHue y3ja ¥6.

SluefikH CrpynmupoBaHbl COOTBETCTBEHHO YHCJY 3HAKOB
oTBeTa M COEJAHHEHB MexXAy co0oif B TpeOyeMOH IocJjeqoBa-
TenbHOCTH. Hampumep, B ciyuae ueTbIpex3HAayHOTO OTBeTa
HYXKHO OYyAeT COeIMHHTb MOCJeNOBaTeNbHO YeThipe suelKH,
KaK 3TO NoKasaHo Ha pHc. 4. flueiika 2 oTKpoeTcs TOJbKO NOC-
Jie Toro Kak OyJeT oTKphiTa siveiika [, a sivellka 4 MOXKeT oOT-
KPHITBCSl, €CJIH Y2Ke OTKPHITHI NepBble TPH suedKH. Sluelky,
SIBJISIIOLLYIOCS 1J1s TOTO HJIM MHOTO OTBeTa MepBOH, COCAHHSIOT
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C KOMMYTaTOPOM MepeK/ouaTeIeM B1. Cyeryuk MOXHO ympoc-
THTb, COOpaB KaXAylo A4YeHKY Ha MaJIOMOLIHOM THpHCTOpe
(Hanpumep, KY101A).

bJyok nuTaHHs BKJoyaeT B ce6Ga TpaHcdopmatop Tpl,
JBa MOCTOBLIX BhINpsiMuTe/isl Ha avonax JI — 4 u 15 — /18
W JBa TMapaMeTpHuecKHx crabusausaropa. OAuH H3 HHX
co6paH Ha TpaHsuctope T/ u crabunautpone 9 u obecrneunBa-
eT Ha Bhixofie HanpsixkeHue 12 B. C BrIXofa BTOpOro, BLIIOJIHEH-
HOro Ha ctabuaurpose [[/0, cHuMaloT Hanpsixkenusi 8 u 4 B
(c menuTens Ha pe3ucropax R3 u R4).

Bce nerany 3K3ameHaTopa pasMeleHbl Ha TPeX MOHTaXKHBIX
nJjatax U3 ¢GoJbrHpOBaHHOrO CcTekJoTeKcTosuta. Ha onuoit us
HUX (puc. D, a) cobpaHbl 06a cyeTywKa, Ha JApyro# (puc. 5,
6) — 3JIeKTPOHHOE peJie, y3eJ OLUEHKH M JAaTYHK HMITYJIbCOB,
Ha TpeTbel (puc. 5, 8) — OJIOK nuranus. Tpausucrop T/ ycra-
HOBJIEH Ha TeIJIOOTBOJ, M3TOTOBJIEHHEIH M3 JIUCTOBOrO JIOp-
aJIOMMHHS TOJINMHOH 3 MM. PacnoJsioxkenue jerajefl H IJar
B KOphyce 3K3amMeHaTopa NOKa3aHO Ha pHC. 6.

.Ha nuueBoli nanesu Kopryca yCTaHOBJIEHBI MHJLIHamIep-
Mmerp HI11, xuonku orBeta Kn2 — Kull, xuonka Knl «C6pocy,
nepekJoyatesb B2 HoMepa Bomnpoca, KOMMYTaToOp H JiaMIIbl
JII u JI2. '

KoMMyTaTOp cOCTOUT M3 ABYX NJAaT — BepXHell, OTKHAbIBA-
fonieiics, ¥ HUXKHeH, NPUKpENJIeHHOH K Kophycy mnpu6opa.
Bepxusiga nnara npexacraBJasieT co6oi MJIACTHHY W3 ¢dosbru-
POBaHHOTIO CTEKJIOTEKCTOJHTA, HAa KOTOPOH METOAOM TPaBJeHHs
(MM MHBIM MeTOJIOM) (OPMHPYIOT AeCATh NapaJlIebHBIX MPo-
BOASIIMX JOPOXKEK Ha BCIO JNJIMHY mjathl. [Ja yJaydileHHs
KOHTaKTa JOPOXKH JKeJaTeJbHO cepeOpuTh. ILOPOXKKH CoelH-
HSIOT C KOHTAKTaMH KHONOK TMGKHMH NMpoBoAHHKaMH. Ha Hux-
Hell nJiate, H3rOTOBJIEHHOH H3 CTEKJOTEKCTOJINTA MJIH reTHHAK-
ca, YCTAHOBJIEHBI NPYXKUHSALIHE JaTyHHbIEe NJIACTHHKH, Ha KOH-
11€ KaXK0H H3 KOTOPHIX YKPENJeHO (IPUKJIeNaHo HIH NPUIasHO)
M0 JIaTYHHOMY WITHIPLKY. IITHIPBKH JO/MKHBL GEITH PacIoJoxKe-
Hbl JIECATHIO PSAAAMH MO AECSTh IUTYK B KaxioM. Ilpu Hasjo-
JKEHHH BepXHeH NJaThl Ha HHXKHIOI INTHIPbKH JOJIKHBI Pacro-
JIOXKUTBCA MOJ yrioM oKosio 90° K MOBepXHOCTH JOPOXKEK BepX-
Heit mnuathl. LITBIPDbKH 3JIEKTPHYECKH COEJUHAIOT DsjaMH B
COOTBETCTBHH CO CXeMo# (cM. pHC. 3).

Tepdokapry 3ak/aublBalOT MEXAY IIaTaMH H {IPHIKHAMAIOT
BepXHeH IJIaTOH, IPH 5TOM COOTBETCTBYIOIIHE INTBIPLKH JOJIXK-
Hbl 00pa3oBaTh 3JIEKTPHUYECKHH KOHTAaKT C HOPOXKKaMH Bepx-
Hedl NJaThl yepe3 OTBepCTHUS B mepdokapre. BepxHiolo miaty
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Puc. 5. UepTexyn mevyaTHHIX IJIaT 3K3aMeHATopa:
BBepXy — I1aTa y3jnoB ¥/, ¥3 H VY4; BHH3y — NlaTa Yy3na ¥Y7; crpasa — IJjarta
y3n08 Y2 u Y5;
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(PMKCMPYIOT ABYMSA CneumnanbHbIMW BUHTaAMKU, KOTOPble OLHOBpe-
MEHHO CAly)XaT HanpasAAloWUMN 415 TOYHOTO MOSIOXKEHUA
nepgokapTbl. MNepdokapTy MOXHO M3roTOBUTb K3 NHO6OK NIoT-
Hoi Bymaru. MpumepHbI BUA NepdoKapThbl 3K3aMeHaTopa noka-
3aH Ha puc. 7.

B sk3ameHaTope npuMeHeH munnnamnepmetp U1 ¢ Tokom
MOMIHOTO OTK/IOHEHUA cTpenkn 1 MA. BO3MOXXHO MCMNOJb30Ba-
HWe npubopa C TOKOM MOMHOrO OTK/IOHEHUS CTpefikm OT
60MKAAOKOMA, npu 3TOM TpebyeTcs nofgobpaTe pesnctop R9.
3T0T pe3ucTop NoAbupatoT Npu Takom pexume ysna Y5, korga
OTKPbIT TpaH3ucTop T3 (cBetutca namna f12) u OTKPbITbI BCe
Aueikn ysna Y6, Pesanctop R9 nogbupatoT Taknum, 4Tobbl CTpes-

Puc. 6, PacnonoxeHue fgetaneil n nnat B Koprnyce 3k3ameHaTopa
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20m8. 25 dna wanpab-
NK0YuY  WMbIP6KOE

S \Y

4 sanem N2

1. Yemy pabro obwee conpomubnenue yemy:
K R1=1200m; R2=2600m; R3=22 O

K2
2. Jrpedenume mok, echiu R=20M, a nadenue
HANPANCEHUR HO HEM 6 B.

. [od usolpemenun paduo.
Y Onpelemume KOS@@UYUEHT YCUNTEHUR NAMITE
uwmeroued Ri=20000 OmM; S = MA/B

9 U=258; 3= 0mA; P=?

Puc. 7. Tlpumepnnlit Buj nepdoxapTs SK3aMeHaTOpa
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Psic. 8. BHellHWIA

BUL 9K3aMeHaTo:

pac ycTaHoBneH"

HOM  nepdokap™
Tol

Ka munavamnepmetrpa WIM1 ycTaHoBMnacb Ha nocnefHee fe-
NeHne WwkKanbl. NMpomMexyToUHble fefleHUss COOTBETCTBYIOT MEHb-
LIeMY YUCNY OTKPbLITBIX AYeeK cyeTtumka Y 6. Jlamnbl 11n/12 —
KoMmyTaTtopHble KM 12 — 90.

TpaHcopmaTop Tpl BbINONHEH Ha cepgedHuke LLU16 X
X 32, obmoTka | copepxut 1700 BuTKOB nposoga M3/ 0,1,
obmoTtka Il — 150 BuTKOB mpoBsoga M3J1 0,5, o6bmoTka |11 —
90buTkKoB Nposoja M3 0,12.

“BHeLLIHWA BWj 3K3aMeHaTopa C YCTaHOB/IEHHOW Mepdokap-
TOM NnokasaH Ha puc. 8.



PARUONIOBUTENIO-KOHCTPYKTOPY

BbICOKOYACTOTHBIA BNOK

H. KpaBsuos,
r. Mockea

BricokouacToTHEII 6JIOK MNpefcTaB/sgeT co6oil COCTaBHYIO
YacTb PafHO/IOGUTENBCKOTO MPHEMHHKA € MOBBHILIEHHOH YyBCT-
BUTEJIbHOCTBIO ¥ H36UpaTeabHOCThIO. BJIOK paccunTan Ha npuem
paJHoBelIaTe/IbHBIX CTAHIIHEH, PAaGOTAIOMHUX ¢ aMIJIMTYLHO# MO-
IoyJasiuuel B cpexHeBosiHOBoM 525—1605 xI'm (571,4—186,9 M)
1 KoporkoBosuoBom 11,7—12,1 MI'm (25 m); 9,4—10 MIu
(31 m); 7,0—7,4 MI'y, (41 m); 6,0—6,3 MI'n (49 M) u 5,75—
3,95 MI'n (52—75 M) aManasoHax BOJIH.

YyBCTBHTENBHOCTh MPHEMHHKA C OMHCHIBAEMBIM GJIOKOM
B CJydyae, €CJIH YCHJIHTeNb NPOMEXKYTOUHOH YacTOTHl HMe-
€T 4YyBCTBUTEJBHOCTb OKoso 10 MKB (kKoadduuuent ycunenus
no nanpsikenuo 80 1B), Bo Bcex auanasonax He xyxe 10 MxB,
a B nuanasone CB 0,5—0,8 MB/M npu CcOOTHOLIEHHH cCHT-
Han/wym He MeHee 20 xB. Ms6upartesnbHoCTB 10 COceHEMY Ka-
HaJ/ly (MpH H36HPATebHOCTH 110 COCEIHEMY KaHasay YCHJHTeJs
IT4 26 nB) B muanasonax KB — 30 1B, a CB — Gousee 40 1B.
Hs6upatenpHOCTh 1O 3€pKajbHOMY KaHaly B JHanasoHe
KB — 30 gB. Ilpomexyrounas uyacrora 465 kI'u. Ycusiennas
APY mno3Bosisier npy U3MeHEHHH HaNpsiKeHHs Ha BXOJe NpHeM-
Huka Ha 60 1B nosyuyHTh M3MEHEHHE HATPSMKEHUS Ha BHIXOME
JeTexTopa He 6oJee 6 1b5.

BricokouacToTHBIl GJIOK MHUTaeTCs OT CTaGUJIH3NPOBAHHOTO
BHIIPSAMUTENST HampsizkeHueM 5,6 B, or Hero xe nurawrcs
ycusutesib APY U 1eny CMeIneHusi YCHIUTENs MPOMEXKYTOUHOMH
uyactoTel. O6lLee Hamnps:KeHHe MCTOYHHKA NUTAaHUS TNPUEMHH-
ka—9 B.

B nnanasone CB gmnis mpHeMa HCHOJB3YeTCs BCTPOEHHAs
MarHHTHas aHTeHHa, B Auanasonax KB — mreipeBas.

JluanasoHel H NMOAAMANAa3OHbI NEPEKJIOYAIOT CaMOAEbHEIM
6apabGaHHBIM TNepeK/IoYaTesNeM, IO KOHCTPYKUUH MNOJXOGHBIM
nepekJoyareso npuemMuuka BA®-12, Ho HMeloUM 3HAYUTEJIb-
HO MeHbllHe raGapHTHL.

13
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Puc. 1. I[lpuruunuanbHas cxema 6J0Ka

IlpunnunuanvHas cxema OJioKa H3oOpaxkeHa Ha pHc. 1.
Tpansucrop T/ paGoraer B ycuaurese BU. B nenr 6a3el Tpan-
aucTopa BKJoueH ¢uaptp R4CI7 uanpsxenus APY. Oas
NOBHIILIEHHS YCTOHYHBOCTH PabOTHl YCHJHTENS B KOJJEKTOP-
HYI0 LENb TPaH3HCTOPA BKJIOYEH pe3HcTop R6. YCHJEHHBIH
CHTHaJI mocTynaeTr Ha 6a3y TpaHsucTopa 72, ¢ KOJIIEKTOPHOTO
R10 n smurtepHoro RI1 pe3sncTOPOB KOTOPOTO CHHMAIOTCS 1Ba
HaNpSIXKEHHs, CABHHYTHIE N0 (pase OTHOCHTENBHO APYr Apyra
Ha 180°. OTH HanpsiKeHHS NOCTYNAIOT Ha IpeoGpasoBaTesb
YaCcTOTHI, BBINOJIHEHHBIH 1O cXeMme KOJIbLEBOrO CMecHTess Ha
repManneBblx nuonax /1 — [[4. Kousbuesoii cMecurenb oT-
JIMYAeTCsl OT TPaJMIHOHHOrO Npeo6pasoBaTess YacTOTH Ma-
JBIM YPOBHEM MEPEKPECTHHIX HCKaXKEHHH, a TaKxKe CIocob-
HOCTBIO NOJABJATH PsJ HHTEPGEPEHIMOHHBIX YaCTOT, YTO HMeeT
Gosbllloe 3HAuenue NpH npueme B fuanasone KB. Do ocoben-
HO 3aMeTHO NPH NpHeMe B 30He NEHCTBHS MOLIHBIX TeJeBH3HOH-
HelX 1 YKB crannuii. K cpegneii Touke Karymku cssu LI13
NOABEAEHO HalpsXKeHHe TIeTepofiMHa, CHMMaeMoe C KaTyLIKH

14
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l/( yeunumento HY
cBsi3u rerepoxrna (L6) BkJ/IoueHHoro mopjpHanasoHa. Curaan
NPOMEXKYTOUHOM YaCTOTHl BbIIeNsieTcsl Ha KoHType LI4C25
U 1mocTynaeT Ha Bxof ycusurens IT4Y.

Iereponun cobpan Ha Tpansucrope 73 no cxeme ¢ HHAYKTHB-
HOH aBTOTPaHc(OpMaTOPHOM CBA3BIO U 0COGEHHOCTEll HE HMeeT.
Pesucropel R16 u R17 cayxar A/s NPefOTBPAlleHHS BO3HHK-
HOBEHMsl TAapa3HTHOH reHepauuu rerepoiuHa. KonpeHcaToper
C28 n C29 u pesucrop R19 o6pa3yioT GUALTP HU3KHX H BEHICO-
KHX 4aCTOT, KOTOPHIH yCTpaHSeT NapasHTHYIO CBSI3b MeXAY
reTepoJMHOM ¥ JIPYTHUMH CTYNEHSIMH NpHeMHHKa yepe3 HCTOY-
HHK TNHTaHusi. DT0 Ccnoco6CTBYeT CTaGu/bHOCTH  PalboTHl
6s0Ka. -

Tpansucrop T4 paGoraer ycuautenem curHaisa APY.

KoHCTPYKTHBHO BBICOKOYACTOTHHIA GJIOK COCTOHT M3 Gapa-
6aHHOrO mNepeKJioYaTe]ss H MeYyaTHOH CTEKJOTEeKCTO/JIHTOBOH
naatel (puc. 2), Ha KOTOpo#l co6paH YCHJHMTeJNb BEICOKOH
YacTOTH, KOJbLEBOH CMECHTeNb H TeTepOIHH. ¥ CHJHTeNb
APY cobpan Ha opHoil nyate ¢ ycuaureaem ITH., O6wuii BuA

15
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Puc. 3. ¥YcrpoiicTBo GapaGailHOro mnepek.iouaTeJsl Hiana3oHos:

1 — GoxoBrna, mopantoMuunit J(16AT, 2 mr; 2 — duxcatop, pmopanmoMunuil JII6AT;

8 — ocb, cTanab CT.45; 4 — Gapaban ¢ukcaropa, Jaryib JIC-59-1; 5 — cTofika, Jiopanio-

munufi JJ16AM, 2T, 6 — KOHTakT, JsaryHb JIC-62, cepeGputb, 90 wT;, 7 — BTYyJIKa,

TeKCTOJINT; 8 — GapaGaH yKasaTessi Auana3oHos, MwopasioMuuit J16AT; 9 — mnnara,

CTEKJIOTEKCTONHT (CM. pHC. 4); /U — KapKac KaTyluKd, NOJHCTHpOJ, [0a — AepKaTesb
CepAeYHHKA, TeKCTOJUT; I/ — KOHTaKTL:as rpeGeHxa

9 5-3221 17
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nepek/ouaTeNs U BXOASMILHE B HErO JieTa M IOKa3aHbl Ha pHC. 3.
Ilnatel nepek/moyarens (puc. 4), Ha KOTOPHIX YKpeNJeHbI Ka-
TYIIKH U KOHJEHCATOPEH!, H3TOTOBJIEHBI TakKxXKe H3 (OJBIHPO-
BAHHOI'O CTEKJ/OTEKCTOJIHTA IeYaTHHIM cnocobom. C messio
yMEHBLICHHS YHCJ/I1a PA3HBIX NIJIAT PUCYHOK NEeYaTHBIX NPOBOJHH-
KOB BCeX IoAauana3oHoB KB BEITOMHEH OZHHAKOBBIM.

CrpoeHHBIH KOHJeHcaTop nepeMeHHOH emKocTH CI6 camo-
IeJIbHBIA, H3TOTOBJEH H3 JBYX KOHZeHcaTopoB «Tecna» em-
Koctbio 5—350 n®. Ocu 06OMX KOHJEHCATOPOB COEXHHEHBI
skecTKHM IT-06pasHbiM peiyaroM. MoxKHO HCHOJB30BaTh U GJI0K
NepeMEHHBIX KOHJEHCATOPOB OT MNOPTAaTHBHOrO IPHEMHHKA
«OxeaH».

Bce pesucropst — MJIT-0,25, kounencaropst — KTM, KJIC
1 KM. TpaH3HCTOPHI MOT'YT GHITh NPHMEHEHBl CO CTAaTHYECKHM
KoappunuenToM nepenaun toka or 50 mo 100. Mx moxkHO 3a-
MeHUTb Ha Tpausucropr 11423, I'T313. Ouonwr 1 — 14 mox-
Ho ucnosb3oBath THna [18. Ilopcrpoeunbie KOHAEHCATOPH —
KITK-M, ux eMKocTh MOXeT GbiTh 6—25 nd.

Bce KaTylKH KOHTYPOB KOPOTKOBOJIHOBHIX IOJHANa30HOB
HaMOTaHbl Ha CaMOJEJBHBIX KapKacax U3 OPraHH4ecKoro cTek-
Ja uju noaucrupona (10, cMm. puc. 3). B mupoxoit yactu Kap-
Kaca pa3MeljaloT KOHTYPHBIE KaTYIUKH, B Y3KOH — KaTyLKH
cesisu. ns cepaeunukoB CBM katymek nuanasona CB c nesbio
NpefoTBpAlIEHHsT UX paspyIUeHHs MPH NEepeK/MIOYEeHHs X H3-
TOTOBJIEHE! crelldanbHble aepxarenu (10a, cm. puc. 3). Hamo-
TOYHEBIEe JaHHBIE KaTyLIeK npuBeieHsl B Tabma. 1. B rtaba. 2 —
€MKOCTH KOHJIeHcaTopoB nojaavana3onoB KB.

Haunaxupanue BBEICOKOYACTOTHOrO 6/JI0KAa HAaYMHAIOT C yCTa-
HOBKH PEXHMMOB TPAH3HUCTOPOB IO MOCTOSiHHOMY TOKy. IloaGo-
pom pesucropoB R4, R9, RI6 ycraHaBJMBalOT KOJJIEKTOPHBIA
TOK TpausuctopoB T/ u T2 — 1 MA, T8 — 1,56 MA (nauHHas
¢ tpausucropa 73). Ilpu aToM ciienyer BpeMeHHO MOAKJIOUHTD
HHKHUH N0 cXeMe BBIBOA pe3HcTopa R4 K TOUKe COeNMHEHHs
pesucropoB RI2 u RI3 (APY orkmouena). OKoHYATENBHO
pesuctop R4 mopOupaioT NMPH HACTPOHKe NMPHEMHHKA B LIEJIOM,
MIOJKJIIOUUB €r0 CHOBA K KOJIJIEKTOPY TpaHaHcTopa T4.

Koutyp LI4C25 wuacTpauBaioT ¢ NOMOLIBI0 NPHOOPOB IO
MaKCHMYMy TOKa3aHHH H3MepHTessi BHIXOAa, MOAAB CHIHAJI
OT reHeparopa CHruasoB uacrotoii 465 kI'n ¥ HanpsixkeHHeMm
0,2 B B nenb 6a3el TpaH3ucTopa T2 U OTK/IOYHB OT Hee KOHJEH-
carop C21.

3aTeM NpOBEPSIOT reHepalyio reTepofHHa MO AHaNasoHaM.
It 3TOr0 JIaMIOBBIA BOJIBTMETP MHOAKJIOYAOT K COOTBETCT-

2% 19



Tabauya 1

06- £
O6o3Havenite B';{;lﬁ’gg Tposon }gor E. a Creon
HocTo | & 8%
S EE

L1 65 JIDIO 100,07 180 | 300 —
L2 8 [a2JIiIo 0,2 — — —
L3 105 JI2IIO 50,06 155 | 300 —
L4 10 [13B-2 0,1 — — —
L5 80 B-2 0,15 — 220 | Ot i) BHTKa
L6 10 I1PB-2 0,1 — — —
L7-1 15 [13J110 0,2 100 24 1 O: 10 »
L8-1 13 371110 0,1 — — —
L9-1 15 | I2J0 0,2 160 | 24 | Cr 4 »
L10-1 3 I>/110 0,1 — — —
Li1-1 12 /1o 0,2 90 18] Or 3 »
Li12-1 2 /110 0,1 — — —
L7-2 18 I13J1110 0,2 100 35 1 012 »
L8-2 3 3110 0,1 — — —
L9-2 18 241110 0,2 100 351 Or 4 »
L10-2 3 T2J1110 0,1 — — —
L11-2 15 [12J/1110 0,2 — — Cr 5 »
Li2-2 3 I13J1110 0,1 90 2,4 —
L7-3 25 I2J1110 0,2 100 69 | Or 16 »
L8-3 3 I2J101I0 0,1 — — —
L9-3 25 TT2J1I0 0,2 100 69 | Or 6 »
L10-3 3 271010 0,1 — — —
Li1-3 20 I12J11L0 0,2 30 46 | Or 4 »
L12-3 3 TT2JIIO 0-2 — — —
L7-4 32 T>3J11I0 0,15 90 98 | Or 21 »
1L8-4 3 T12J1110 0,1 — — —
L9-4 32 >J110 0,15 90 98 | Or 7 »
L10-4 3 I>J010 0,1 — — —
Li1-4 27 [M3J1110 0,15 90 68 | Or 5 »
Li2-4 3 271110 0,1 — — —
L7-5 28 M2J11I0 0,15 90 78 | Or 19 »
L8-5 4 MaJ1110 0,1 — — —
L9-5 28 I2J1IHO 0,15 90 78 | Or 6 »
L10-5 4 T2J1IO 0,1 — — —
Li1-5 25 I2J1110 0,1 90 62 | Or 5 »
Li2-5 4 T3J1110 0,15 — — —
L13 12 2B 0,12 — — Or 6 »
L14 100 JISIIO 5% 0,06 120 | 240 | OT 10 »

Mpumeuanus: 1. Kartywkn mnozavanasoHoB KB HamoTaHEBI

BHTKY .

2. Bce 0TBOJBI CYHTAIOTCA OT MPaBOro (MO CXeMe) BHIBOJAA KaTyLIEK.
3. CepneuHnk maruutHoH aHTeHHBl Ar2 100X20X3 MM u3 ¢eppHTa

600HH. Karywxku L3, L4, L5, L6u LI13, L14 naMoTanb B CepieyHHKax

CBM u3 d¢epputa 600HH. B kapkacel oCTaJbHEIX KaTylleK BBHHYEHE
no pesn6e M4 cepieunvkH nauHo# 10 MM M3 KapGOHHJBHOTO XKeJje3a.

20
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Tabauya 2

OGosnauenne { EMKOCTB. OGosHayenune | EMKOCTb, OGo3HayeHue EMKOCTB,
no cxeme ud® 10 ‘cxeMe nd no cxeme nd
C6-1 C13-1 110 C6-5
C6-2 C 8-4 Ci12-5
C6-3 62 Ci1-4 130 Cl14-5
C9-1 C15-3
C9-2 C 838 C7-1 | 15,1
C9-3 Cl1-3 Cc7-2
Cl5-5 Cl14-2 150 Cclo4 68
C15-2 C10-5
C8-1 I
Cll5 Cs-2 cr-3 9.1
_ C21-2 180 C7-4 | 2,2
Ci12-1 66
C12-2 C14-3 C7-5 | 4,7
Cc12-3 Clad
. - C10-1
Ci12-4 . C15-1 200 C13.2 82
C6-4 C8-1
C9-4 & Cil-1 220 c10-2
ay |
C14-1 C13-3 13-
Cl5-4 100 C13-5 12

BYIOUeHl KaTyIIKe CBSISH BKJIOYEHHOTO TOJIHANas3oHa MM
K cpefHeil Touke Karymku L13. B cayuae oTcyTCTBHS reHepa-
MY HeoGXOJHMO TON0GpPaTh KoupeHcatop cBsisu C5 (CI4-1—
C14-5) Gosbuieii emkocTd. Ly HOpMasibHOH paGoTHl KOJblie-
BOTO CMecHTeJssl Heo6X0AHMO, YTOOB HAMPsIKEHHEe Ha KaTYIIKe
cBs3u Gbuio B mpegenax 180—220 mMB. Ecoiu HampsikeHHe re-
TEPOAHHA BBLIXOAHT 32 5TH IPeleJibl, CJEAYET H3MEHHUTb UHCJIO
BHTKOB COOTBETCTBYIOIIEH KAaTyMIKH CBSI3H TeTepOAHHA.
3aTeM yCTaHaBJHUBAIOT I'PAHHIEI TOAAHANA30HOB. [1/1s1 3TOrO0
nofator curHas ot ['CC cooTBeTCTBYIOLIEH YaCTOTHl HaN PAXKEHHU-
em 0,1 B na 6asy Tpansuctopa T/, npeiBapHTeJbHO OTKJIOYHB
KaTymwky cBs3u L2 ycuautens BU. I'paHuusl Kaxaoro nojiy-
anas3oHa pacIUMPsiiOT Ha MHHHMMAJbHOH YacToTe BpalleHHeM
cepreyHliKa KOHTYpa, a Ha MaKCHMaJbHOH — HoAGOpPOM eMKOC-
Td C4 (C13-1—C13-5), ycranaBauBasi porop Konaexcaropa CI16
NlepeMEHHON eMKOCTH COOTBETCTBEHHO B KpaiHHe MOJIOKEHHUS.
UYacTory rerepoiyHa Ha BceX MOJJHana3oHax BHIGHPalT GOJb-
lIe YacTOTHl NPHHHMAeMOro CHrHaja, T. €. 4aCTOThl CHrHaJja,
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nocrynaioitero or I'CC. Cpsasp I[ICC ¢ BbICOKOUacTOTHHIM G610-
KOM B Ipolecee HaJaXXKHBaHHA JO/KHA ObITb MHHHMMAJBHOM.

OxoHuaresibHasg HacTpoiika (YTOUHEHHE TPOMEXYTOUHOMH
YacTOTHl, IOACTPOIKA BXOAHBIX KOHTYPOB INojiHanasoHoB KB
NpPH BKJIOYEHHOH WITHIPEBOH aHTEHHE) NMPOM3BOLHMTCHA B cOope
¢ yeuaurensamu ITH 1 HY. Tlpu stom k Beixopy I'CC mozk.Jio-
4aloT OTPe3oK npoBoja anuHol 10—15 cM, uMuTHpPYOWHI Ne-
pelaloIyo aHTeHHY. ‘

ABTOMATUYECKMHA KB KOHBEPTEP

B. ManwueBckui, . ManuiieBCKuM,
r. FopbKui

OnuceiBaeMblli KOHBEPTEP OTJHYAETCA OT ONMYyGJIHKOBAHHBIX
paHee BO3MOXKHOCTBIO aBTOMATHYECKO! HACTPOHKM HA 4acTOTY
panuocrannvu. IlepecTpoiiky Ha CJIELYIOMYIO CTAHIHIO TIPOH3-
BOAAT Ha)kaTHeM KHoMKH. Ilocsie HAacTPOMKH HA CTAHLHIO aBTO-
MaTHYeCKH NOICTPaHBaefcsi YacToTa reTepoiMHa KOHBepTepa.

IlpunnynuanpHas cxeMa KOHBepTepa MoOKasaHa Ha pHc. .
Kouseprep coGpan Ha JaeBsTH TpaHaucropax. OH MO3BOJsET
NPHHHMATh CTaHUHM B noanuanasonax 25, 31 u 41 M. Uyscer-
BUTEJIbHOCTh KOHBEepPTEpa NPH HCIIOJb30BAaHUHU C TPaH3HCTOPHBIM
npuemMuukom «Cenras ne xyxe 50 MkB. Tok, norpeGJsieMelii
OT HCTOYHHKA, paBeH 7,5 MA. KonBeprep muraercs ot 6atapeu

AHl K eneady
o AHMEHHT"
oy "PUEMAURT

1000 |360 -I-

Puc. 1. TlpunuunuanpHas

A1 220r

==}
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nanps:xenueM 9 B («kKpoHa») u coxpaHser paGoTocnocoGHOCTE
IIPHM yMeHbIIEHHH HaNpsXKeHHs NHTaHua jJo 5 B.

KoHEepTep COCTOHT H3 CIeNYIOUMX Y3JI0B: NpeoGpasoBareis
YaCTOTH O CXeMe C Pa3fiesIbHBEIM CMECHTEJIEM H reTePOJUHOM,
cobpanHEIX Ha TpaH3ucropax T/ u T2; reseparopa nujooGpas-
HOro HanpsixeHHs Ha Tpausucropax T3, T4 u T5, obpasyio-
IIero CHCTeMY aBTOIIOMCKA; KaHaJa Ha TpaH3HucTopax 77—T9,
cJyKallero AJisi OCTaHOBA reHepaTopa noucka. Brixop KoHBep-
Tepa NOIKJ/IOUEH K rHe3ny «AHmenna» TIPUEMHHKA, a yIpaBJs-
IOIIMH CHFHAJ Ha KOHBEPTED CHHMAeTCsl ¢ aHoja JHOIHOTO Je-
tekTopa (¢ Bhixoga ycuaurensn ITU) nmpuemnuka. Cmecurene
co6pan Ha tpansucrope T1. Ha ero sMurrep moctynaer Hamps-
JKeHHe reTepofuHa. I'eTepoH BHIOJHEH IO CXeMe «eMKOCTHOR
TpexTouku» Ha TpaHaucrope T2. Tlepecrpoiika yacToTH rere-
pOIMHA H BXOJHOrO KOHTYPa KOHBepTePa NPOUCXOAHUT NPH IO-
MOIIM IBYX Hap, BKJIOYEHHHIX BCTPeYHO crabusautpoHoB /1,
A2 u 13, I4. Oun ucnosab3yloTcsi KaK BapHKalEl, yIpasJse-
MBI HallpsiZKeHHeM. YTpaBJsiiolee HallpsizKeHHe Ha BapHKanax
H3MeHsieTcsi OF MHHYC 4 B (eMKoCTb MHHUMAaJbHA) JO MHHYC
0,5 B. ITopgnnanasoHsl BEIGHPAIOT NepEK/IOYeHHEM BXOAHBIX KOH-
TYPOB M KOHTypOB FeTepoAHHa nepekJ/ouateneM BI. Harpyskoi
npeoGpasoBaTes C/IyXKUT KOHTYp L7C8, HacTpoeHHBI# Ha 4acTo-
ty 1500 k', Ha KOTOpPYIO M HACTPAHBAIOT PAaLMOBEIATE/IbHbIHA
npuemMHHuK (B AuanasoHe CB).

Ieneparop nmua006pa3sHOro HanNpsiKeHHs BHINOJIHEH IO CXe-
Me ¢ 3apsaaHbIM KoHjeHcaTopoM (C79). OH 3apsikaerca yepes
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tpansuctop 75 u pesucrop RI3, napasjiesIbHO 3apAIHOMY KOH-
JeHCATOpy NMOAKJIOYEH SKBHBAJEHT OJHOIEPEXOAHOTO TPAH3HC-
TOpa, cobpanHoro Ha tpansucropax 73 u T4. Uepes atu Tpan-
3UCTOPH NPOHMCXONUT OBICTPBIA paspsa] KoHugeHcaropa CI9.
Bpemss HapacTaHHs NHJI000Pa3HOrO HANpsKeHHs, a 3HAYHT,
U NOJHOE BpeMs OJHOTO LMKJA aBTOMAaTHYECKOH NMepecTPOHKH
B Ipejenax MojnuanasoHa cocraBisier 8—10 c. Pexumom re-
Heparopa nuJjoobpasHoro Hanpsixkenus (75) ynpaesser TpaH-
suctop 77, myHTHpyOWHE pesuctop RI5. B pexume noucka
tTpausuctop 77 3akpwiT, a TH — OTKpHIT.

Ha tpausucropax 78 u T9 cobpan ycuaureab, GopMHpY-
IOIUi OTPHLIATeNbHOE HANpsKeHHe OCTAaHOBA pEXHUMa aBTO-
noucka. HanpsixkenHe, nosiBjsiolieecss Ha BBIXOAE YCHIHUTENA
MY npuemnnka npu nepectpofike npeoGpa3oBaresss YacTOTHI
KOHBepTepa, IIOCTYNaeT Ha Y3KONOJOCHEIH PE30HAHCHBIA YCH-
Jautenb Ha Tpausucrope 79. Ilosoca nponyckaHus ycHJHTeNs
paBHsietcs 4—4,5 KI'u, Kouryp LI5C25 ycunurens HacTpoeH
Ha TIPOMEXYTOUHYIO YacTOTy mpueMHuKa (465 kI'm). Curnan
C KaTyIUKH cBA3H LI4 merektHpyercs jpuopom /Jl6, moctosiHHas
COCTaBJSAIOMIAsT STOTO CHTHAJNa YCHJUBAETC TPAH3HCTOPOM
T8 u c Harpysgu R17 mocrynaer Ha ¢uabtp RI6C23, uckmo-
YaoIMi JIOXKHYIO NEePecTPOAKY Ha CJEAYIOULYI0 CTaHUHUIO NPH
JeHCTBUH TNOMeXH HMIYJBCHOTO XapakTepa. OrpuilaTenbHOe
HanpsKeHHe ¢ BBIXOAA (UJBTpPa yIpas/seT paGoTO# TpaH3HC-
topa T7.

TlepBerfi LMK mepecTPOMKH 3aKaHYMBAETCH HACTPOHKOM
KOHBepTepa Ha 4acTOTy NepBOH paGoraioiell CTaHIUK B HaH-
6oJiee HH3KOYACTOTHON 4acTH BhIOpaHHOrO mopauanasona. Ilpu
JKeJlaHHUH NepecTPOHTECS Ha CJIELYIOMLYIO CTAHIHIO HYXHO KpaT-
KOBPEMEHHO HaxaTb KHONKY Kxl, TIpH 3TOM IpeKpaliaercs
NOCTyIJIeHHe CHTHaja ¢ INIpMeMHHMKAa Ha 6a3y TpaH3ucTOpa
T9. OrpuuarejbHoe HanpsikeHHe Ha KonpaeHcatope CI9 Hauu-
HaeT yBeJIMYUBATHCS, H KOHBEPTED HacTpPauBaeTCs Ha CJefylo-
IIYI0 CTAaHUHUIO C GoJjiee BRICOKOH HecyIleH 4acTOTOH.

PaspaswBaromye ¢uasTpel R4C6, R7C17 u R22C21C22
NOBBIIAIOT YCTOHYHBOCTb pabOThl KOHBEpTEpa M HCKJIOYAlOT
CBA3b MeXY KacKajiaMu 1o uensm nurauus. Ilpeo6pasoBartenn
H TeHeparop MHJ006pasHOro HaNpsKEHUs NHUTAITCs OT CTa-
6unusaropa, co6paHHOro Ha Tpausucrope T6. D10 HUCKmoyaeT
CMEIlleHHe YaCTOTHHIX TIPAHHUL MOANHANa30HOB MIPH MOHUKEHHH
HanpsixKeHHsi nHTaHus. KouBeprep coxpausier paGorocrocoG-
HOCTb B MHTEpBaJje TeMmIlepaTyp oOT MHHYC 5 no mmoc 40° C.

KonBeprep cMOHTHpPOBaH Ha JABYX M€YaTHHIX IIJIaTax pas-
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Puc. 26. INevatnas nniata y3na aBTOMAaTHYECKOH HACTPOHKH

mepamu 110 X 46 u 75 X 46 MM, H300pa’keHHBIX Ha pHC.
2. IlnaTel momemieHH! B Kopnyc paguonpuemHuka «Cesran.
CaMofe/ibHBIH KOpNyc JO/XKeH HMeTb pasmephl 170 X 95 X
X 40 mm. B kopnyce, Kpome nJjar, pasMelleHBI IUTHIpeBas
anTeHHa, OaTapesi NHTaHHs, TyMmOJep BKJIOYEHHS MUTAHHUSA
B2 (tuna MT-1), xkuonka Kunl «Cébpoc» (tuma KMI-I) u ne-
pekJouatesb AuanasosoB BI. [Ilepekmouarens pauanasoHoB
Bl — wmanoraGapurHbiil, or npuemHuka «Crnopt-2». Hamorou-
Hble JaHHble KarTylleK KOHBepTepa IpHUBefeHH B Tabna. 1.

Cra6uaurpoubt [I—/14 Heo6xogumo oTo6paTh MO MH-
HHMaJbHOMY pa36pocy MX eMKocTH. KoHJeHCaTopel HCIIOJIb30-
BaHn MaJjorabapuriaeie — KJIC, KT-1, KBO-6 (C19 — C21,
C23), KIIK-M (C2—C4, C10, Ci2, Cl4, CI6); pesucropsl
MJIT-0,125. )

HasaxkuBaHve HauMHAIOT C NJaTHl y3Aa aBTOMAaTHYECKOH
HacTpoiku (pHc. 26). CuHayasna YyCcTaHAaBJWBAIOT PEXHMBI
TpausucropoB. [logkmounB GaTapeio NMUTaHUs, NOAGHPAIOT pe-
3HcTop R18 tak, yroGbl HalpsiXKeHHe Ha KOJIJIEKTOpe TPaH3Hc-
Topa T6 crabunusatopa Oblio paBHO 5 B. [lasee uamepsitor Ha-
npsixKeHHe B TOUKe CoeJHHEHHs pe3ucTopoB RI/ u R12 — oHo
JO/DKHO GBITh B npenenax 3,2—3,5 B.
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Tabauya 1

O6o3HaueHHe YHCca0 BHTKOB IMposox ‘ CepReuHHK
L1 38 0,2 TToxcTpoeunkit
L2 10 » ot CB-9a
L3 40 »

7 12 » To xe
L5 44 » N
L6 15 »
L7 96 0,11 600HH
L8 4 0,27
IToxcTpoeuHmt
or CB-9a
L9 24 »
Lio 5 »
L1l 28 » To xe
Li2 -7 »
L13 33 » »
Li4 12 0,12
Li5 96 » 600HH

Npumeuannsi: 1. Karywkn L7 u LI5 umeior otBoasl oT 30 u 26-ro
BHTKa COOTBETCTBEHHO.

2. Karywku cBs3H HaMOTaHbl Ha GYMaskHBIX THJb3aX H pasMelleHEl
Ha gacc-ro;mml 2—4 MM OT KOHTYPHBIX.

. Karywku L7 u LI4— L15 HaMoTaHBl Ha KapKacax ¢ CepAeYHH-
Kamu oT npHeMHHKa «CokoJsw. OcTasbHBIE KaTYIIKH Ha IUIHHAPHUECKHX
EapKacax jAuameTpoM 6 M njuHOH 25 MM. B oTBepcTHsix Kapkacos Hape-
8aHa pe3nba moj NOACTPOEUHHKH cepieuHHka CB-9a.

4. Bce karymxku HaMmoTanwl npoeozoM I19B-1.

Tlpu noxk/OueHHH BOJBLTMETpa K 6a3e HJIH KOJJIEKTOPY
TpaHaucTopa T5. mpH HOpMaJbHO paboTaIoIlEM TreHepaTope
NOHCKa MOXHO Hal/oJaTh NepHOAHYecKHe (¢ nepHoioM 8—
10 ¢) usamenenus Hanpsixkenus ot 1,5 1o 3,5 B.

PexxuMBl OCTaNBHBIX TPaH3UCTOPOB NpHUBEIEHH! B TabJ. 2.

CursaJzi-reHepaTop NOIKJIOYAIOT K BepxHeMy (IO CXeMe)
BRIBOZY pe3ncTopa R26 W ycTaHaB/JMBAIOT YacTOTy CHPHaJsa
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reHeparopa 465 kI'm u ammauryay 50—100 mB. Unaukarop
BbIXOJla — aBOMETP HJM BOJBTMETP TNOAK/IOYAIOT K SMHUTTEPY
TpansucTopa T'8. BpaileHueM cepieuHHKa HacTPauBalOT KOH-
Typ L15C25 Ha NPOMEXKYTOYHYIO YacTOTy IO MaKCHMAJbHOMY
HarnpsiKeHHIo Ha amutTepe. IToax/mouaoT aBoMeTp K KOJIJIEKTO-
py Tpanaucropa 75 U ybexaaloTcs, YTo epHOAHYECKHE H3MeHe-
HHS HaNPSIXKEHUs] IPEKPATHIIHCh.

3areM nepexofsiT K HaJaXKUBaHWiO NpeoGpasoBaTess dac-
ToThl (puc. 2a). CHayasna NpoBePSIIOT HaJUYME HaMPsKEHHs

Tabauya 2
Hanpsixenne, B
TpaH3ucTOp
Ha 3MHTTepe Ha Gase Ha KOJIIeKTope
T1 0,2 0,4 3,2
T2 1,1 1,3 3,7
T6 8 0,6 5
T8 0,1 0,25 4,5
T9 0,2 0,5 3,6

rerepofinHa (cM. pHc.” 1) Ha KoJuiektope Tpansucropa T2,
Jns 3TOrO K TOUKe coejMHeH s pe3ucTopoB R/ u RI0 npukna-
JIBIBAIOT [OCTOSIHHOE OTPHIATe/IbHOE HalpsiKeHHe, KOTOpoe
MoxkHO u3MeHsaATb oT 0,5 1o 4 B. Hanpsixxenune rerepoauna us-
MEpSIIOT JIAMIIOBEIM BOJIbTMETPoM. OHO JO/IKHO GBITH PaBHO
1,6—2 B. Ecuu reHepauusi Ha KakoM-JIH00 NopaHanasoHe OT-
CYTCTBYeT, HeoOXOJAUMO NPOBEPUTh MOHTAX M JOGHTHCS TIeHe-
pauun Konfiencatopom CI6. HamnpsikeHnue Ha sMuTTepe TpaH-
sucropa T1 poskHo 6uiTh B npepenax 0,2—0,25 B.

¥YGeauBIIHNCh B HOPMaJbHOH paboTe reTepofiuHa KOHBEPTepa,
B npueMHure Ha yvyactke 1400—1600 kI'u pauamasona CB
HaxomsaT HHTepBaJ, He 3aHATHIA papdoctaniusamu. C mo-
MOLLBIO CHIHaJ/I-TeHepaTopa onpefensiioT 6oJiee TOUHOe 3HaueHHe
YacTOTH HAacTPOHKH M HAaHOCAT PHUCKY Ha IIKaJe NpHEeMHHKa,
COOTBETCTBYIOILYIO MOJIOXKEHHI0 yKa3zarejs. Ilogk/ouuB cHur-
HaJ-reHepatop K 6ase TpaH3uctopa T/ uepe3 KOHJEHCATOP
eMkocTpio 50—100 n®, HacTpauBaldT MOACTPOCUHBIM CEpJeY-
HHKOM KOHTYp L7C8 B pe3oHaHC O MAKCUMyMy TOKa3aHUH HH-
JHKaropa BBIXOAa, MOJAKJ/IOUEHHOTO K BepXHeMy IO CXeMe Bbl-
BOAY KoHfeHcatopa C5.

JanbHefiass HacTpoiiKa npeoGpa3oBaTeisi YaCTOTHI Ha YKa-
3aHHBIE MOJJAHANa30HBI BOJH M CONpsXKEHHEe BXOAHLIX KOHTYs
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POB M KOHTYPOB TeTepofHEa He UMEIOT OTJIHYHH OT HACTPOHKH
pPacTAHYTBIX JAHANIAa30HOB PaJHOBEIATEJbHEIX MDIEMHHKOB.

3aTeM 00befuHSIOT cOe NIaThl 3JeKTPUUEeCKH B OfHO LieJoe,
BLIXOJ KOHBEpPTEpa COEJUHSIOT C THe3AoM «ArmenHa» TpHEM-
HUKa, a KO BXOAY NOAKJ/IOYAIOT IITHIPEBYIO aHTeHHY. Ilocre
BKJ/IIOUEHHS] MNUTAHUS AO/KHBL TNPOCJYLIHBATBCA PailicCTaH-
UM OJIHA 32 APYroil, KaK GblBaeT NpU GLICTPOM Bpauuum pyy4-
KU HacTPONKH NpHeMHHKA.

Pesucrop R66 COefUHSIIOT ¢ aHOJOM JAKOJA JeTeKTopa IpH-
eMHHKa ¥ MOAOHPAIOT 3TOT PE3UCTOP TaK, uTOoOBI MepecTpoiika
OCTaHaBJ/IMBajach NPH HacTpofiKe KOHBepTepa HaNEPBYIO XKe
crannio. Ilpy cMede npueMHHKa MOXKeT OKasaTbcd HecOXo-
JIIMBIM BHOBb NOACGDATh 3TOT PE3UCTOP. ~

Ecun Kouseprep GyJeT BCTPOEH B KOpIyC NpHEMHHKa, Ie:
JiecooGpasHo BBECTH B YCHJIMTENb OCTAaHOBA IIOMCKA aBTOMATH-
YeCKYI0 perynupoBKy ycuienus (APY). Dro mosposHuT ccaa-
6uTh BIHsIHME 3aMHpaHUil, NpUCYmUX Auanasony KB, na mpo-
IIeCC aBTOMATHYECKOF MepecTPOHKH KoHBepTepa. Jli1s BBeleHHs
APY nocTaTouHo OTK/IOYUTH pesucTop R25 or obuiero nposo-
Jia ¥ COEJUHHUTDb €ro ¢ KaTOIOM IMOAHOTO AeTeKTopa NpHeMHH-
Ka yepes RC ¢uistp (Ry = 10 kOwm, Cy = 50 Mk®), nono6-
Hblii 10 cxeMe ¢uapTpy R7CI7 xonseprepa.

PENE BPEMEHM HA TUPATPOHAX

J1. AMHuTpEHkKo,
r. Kues

Pene BpeMeHH, BBIIOJIHEHHBIE HA THPATPOHAX TJIEIOMIETO pas-
psiza, HAXOASAT LIMPOKOE NPHMEHEHHe He TOJIbKO IIPH aBTOMAaTH-
3aUMU Pa3/MYHBIX MPOU3BOACTBEHHBIX NPOIECCOB, HO U B pa-
JHOMOOUTEIbCKOH NpaKTHKe, B YaCTHOCTH, MpPH (oToneyarH.
TuparpoHHBIE pejie BpeMeHH, KaK IPaBHJIO, MPOCTHL [0 CXeMe,
06J1J1a10T CPAaBHUTEbHO BEICOKOH BBIXOAHOH MOIHOCTBIO U ILK-
POKHM JHaNa3’oHOM BhbiIePXKEK BPeMEHH.

B oT/Mule OT U3BECTHBIX B ONUCHIBAEMBIX PeJie BpEMEHH MOXK-
HO HCHOJ/b30BaTh BeCcbMa MOLIHBIE pesie NEPEeMEHHOro TOKa,
takye, Kak PIIT-100, MKVY-48, II3-1, [12-4, TI2-6, HS-IO
W Ja)ke MarHUTHbIE MyCKaTesH.

Ha puc. 1 nokasana cxema pesie BpeMeHH JJIs ¢oToneuaru
Ha tuparpoHe MTX-90. Pene paccuurano AJs1 BKJIOYEHHS
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B cetb 127 B. OHO COCTOUT H3 3JE€KTPOMAarHuTHoro peine Pl
nepeMeHHOro Toka, GaJjmacTHoro KoHaeHcatopa C2, BHIIPSMH-
TesbHOTO auona /1, TupaTtpona JI3 u BpeMs3ajaiouleli Lernoyky
R3R4R5C4.

ITpu waxartun KHonku Knl «Bxa.» pene Pl BKmouaercs
1 can oGMOKHpYeTCs CBOMMH KoHTakTaMu P1/2. OnHoBpeMeHHO
KoHTakravu PI/1 pene BKmouaer Jamny JI2 yBemuuuress
H OTK./ioyaeT Jamny JI1 KpacHoro ¢onaps. Cpa3y nocse BKJio-
ueHusi pene PI kougencatop C4 HauuHaeT 3apsiKaThcd Uepes

A1 [2266

75 MTX-90

Pyt

¥/

Lems ~ 1278

/4

l" Hul

,, GHR" 2
T

Puc. 1. TlpuHuunuanbHasi cxema peJie BpeMeHH C MH-
TaHHeM oT ceTd 127 B

muon [l u pesuctopel R3 u R5. Uepe3 HeKoTopoe BpeMs KOH-
nercarop C4 3apafuTca 10 HalpsXKeHHS 3a)KUTaHUA THpPaTpo-
Ha JI3 o MpOMEXYTKY ceTKa—KaTol. THpaTpoH 3axuraercs,
1 Oo6MOTKa pese OKasblBaeTcsi LIYHTHPOBAHHOH THPATPOHOM,
U3-3a Yero HamnpsiKeHHe Ha Hefl Pe3Ko yMeHBbIUaeTcs, U peJe
ornyckaer sikopb. Konrakramu PI/2 pene mapaJie/ibHO KOH-
IeHcaropy C4 nogkJouaercsi peauctop R1, yepe3 KOTOpbIi KOH-
JeHcatop GeicTpo paspsixkaercs. Konraktel R1/1 oTK/movYaoT
JAMIy YBEJHUHTENS M BKJ/IOYAOT JaMIy KpacHoro ¢oHaps.

Brikiouatenp Bl cnyKHT JJis1 BKJIIOUEHHS JIaMIIbl yBeJIHYH-
Tess Ge3 BBIEPKKH BpeMeHH. BriIep:KKy BpeMeHU IJIaBHO pe-
TYJHUPYIOT TepeMeHHBIM pesHcTopoM R3, NO3BOJAIIIUM H3-
MeHSIThb HaNpsKeHHe MUTAHUS BpeMsi3ajaiomei nenouku. Ilpu
€MKOCTH KoHJeHcaTopa C4, paBHoit 10 MK®, MaKcHUMa/IbHAS BEI-
Jepxka Bpemenu gocturaer 200 c.

B csyvyae nuTaHHusl pesie BpeMeHH OT CETH IE€PeMEeHHOro TO-
Ka 220 B yacto npUXoauTCs UCIO/b30BATh IOHUXKAIOLUi TpaH-
chopmaTop. Ha puc. 2 nokasana cxema peJsie BpeMeHH C [TUTAHHU-
eM HemocpeicTBeHHO or cetd 220 B. [l npemoTBpaleHus
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npoGosi THPAaTpOHA IO MPOMEXYTKY aHOA-KaTOA B 3TOM peJe
BKJ/IIOYEHBI TOCJIEI0BaTeNbHO JBa THpaTpoHa JI3 u JI4. Pa6ora
STOro peJie He OJ/MYaeTcs OT onHcaHHo# Bhime. Ilpu 3apsge
KongeHcaTopa C4 10 HanpsiKeHHSl 3aXHIaHHs THPaTPOHA
JI4 saxuraiorcs o6a THpPaTPOHa, IYHTHPYsT 0OMOTKY peae Pl.

B 060HX pacCMOTPEHHBIX YCTPOHCTBaX €MKOCTb KOHJEHCa-
topa CI nmogo6paHa TakuM o6pa3oM, yToGhl mocJie cpabaThiBa-
HHSI pesle B KOHType, 00Pa30BaHHOM HHAYKTHBHOCTBIO OGMOT-
KH H eMKOCTbIO KoHfieHcaTtopa C/, BO3HUKaJ pe3oHaHC (EMKOCT-

Pyt

temy ~220B

[ Pz EH160
! i” Brn" 02

Puc. 2. [NpuHuunuanbHas cxeMa peJie BpeMeHH C MHTaHH-
em ot cetn 220 B
HOE CONpPOTUBJIEHHE KOHIEHCATOpa NO/IKHO OBITh HECKOJBKO
MeHblIlle MHAYKTHBHOI'O CONPOTUBJIEHUSI OOMOTKH peJie BO BKJIIO-
yeHHOM cocTosiHMH), Ilpu co6moleHHH YKa3aHHOrO YCJIOBHS
pejie HaJeKHO OTKJIOYaeTcs INpH 3aXKMraHUH THPATPOHOB.
EMkocTH 6/I0KHPOBOYHOrO U 6aJjllaCTHOTO KOHAEHCATOPOB 1J1f
PasJIHYHBbIX pesie H HOMHHAJIbHBIX HANPSIXKEHUH ceTH IPHBEJECHBl

Pene Hanpsenue ceTH, Konpiencatop
B Ci, Mmg® C2, ux®

PIIT-100 127 0,5 0,65
I13-1 127 0,2 0,70
MKY-48 127 0,5 1,0
I13-6

I13-4 127 0,8 0,35
113-10 127 1,1 0,5
PIIT-100 220 0,25 0,2
I12-1 220 0,05 0,25
MKY-48 220 0,1 0,35
I13-6

I19-4 220 0,30 0,12
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B Tabauie. Hanpsxenue cpabaTeiBaHUS pejie JOMKHO OHITH
PaBHO HANPSIKEHHUIO CETH.

Crenyer 3aMeTHTb, YTO NpPH HCIOJbL3OBaHHH B peJjie BpeMme-
HH 9JIEKTPOMarHUTHBEIX peJjie NepeMEHHOI0 TOKa, y KOTOPBIX
KPaTHOCTh M3MeHeHUs] HHAYKTHBHOI'O CONMPOTHBJ/IEHUsI BO BKJIO-
YEHHOM Y BBLIKJIOUEHHOM COCTOSIHHMSIX INpeBbllaeT TPH (HAmpH-
Mmep, pese I19-4, I19-10, marHuTHBHIE mycKaTenu), camobJo-
KHMPOBKa peJie He HYkHa. Ec/IH npaBU/bHO Mo106paHE KOHJEH-
caropul C/, C2, npu pa3oMKHYTOM ITOJIOXKEHUH MaTHUTONPOBOAA
pele HanpsiKeHHe Ha oOMOTKe He mpeBbimiaer 10% HoMu-
HaJIbHOT'O 3HAYeHHs, H II03TOMY CaMONPOHM3BOJIBHO peJie BKJIO-
YHTBCSI HEe MOXKeET.

B onucaHHBEIX YCTPOACTBAaX THPATPOHH paGoTAIOT B UMITYJIbC-
HOM DeXHMe, 3aXKHTasiCh JIMIUb Ha MOMEHT OTKJ/IOUEHHs peJe,
YTO M03BOJIsAET 6e3 CHHXKEHHS CTaGHIBLHOCTH H JOJTOBEYHOCTH
paboTHl THPAaTPOHOB PE3KO YBEJHYHTh MOIIHOCTb TPHMEHS EMBIX
pene. Ecan Bmecto KHONKH Knl «Bka.» B pejle BMOHTHPOBATh
elle OAHH THPATPOH, OMHCAHHLIMH pesie BpEMEeHH MOXHO Oy-
JIeT YIPaBJIATh C NMOMOIIBIO cJ1a0BIX HMIYJILCOB TOKa,
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JIKOBUTENAM 3BYKO3ANMHCHU

NAMINOBO-TPAH3MCTOPHbIA CTEPEC®OHUYECKUA YCUSIUTEND HY

B. Yapxos, B. fikywes,
r. Mocksa

Ina obecrnieyeHusi BbICOKOKauecTBeHHOMH paboTel cTepeodo-
HHuyeckuit ycusutens HU nomkeH o6Gnajgath onpelesieHHBIMH
xapakrepuctukamu. HanGosee Bax!ible M3 HHX — LIHPOKas
noJioca pa6oyux yacTor, HauuHawomasaca ¢ 30 ['u v npocTupato-
masics B 06/1acTh YJbTPasBYKOBBIX 4acTOT, npuMmepHo 30—
40 xI'u; masnei ypoBeHb COOGCTBEHHBIX IIYMOB Ha BBIXOJE, He XY-
ke MuHyc 60-—70 nB; GoJsbluo# AHHAMHYECKUH AHMAanasoH, He
MeHee 60 1B; GoJsbiloe nepexofHOe 3aTyXaHHE MeXKIY CTepeo-
KaHaJjaMH, He xyxe MuHyc 40—50 nB; pocrarouso GoJblias
HOMHHAJIbHAasl BRIXOZHAs MOILHOCTb, He MeHee 10 Bt npu Maseix
HeJIMHEHHbIX UCKaXKeHUsAX, He npesbiuaomux 2%.

Peassanys BbICOKHX KauyeCTBEHHBIX IOKasaTesell YCHJIH-
tens HY asniserca BechMa TpyaHoli 3ajaueii, 0COGEHHO €c/M
yuecTb, YTO OHH BO MHOTOM IIPOTHBOPeYHBH.. B uacTHOCTH,
NPH MPOEKTHPOBAHHH LIHPOKONOJOCHEIX YCHJIUTEIbHBIX TpaK-
TOB C BbICOKUM BXOZHBIM CONpPOTHBJIEHHEM NPUXOAUTCS CTANKH-
BaTbCsl C NPOGIEMOH YMEeHbIUEHHS YPOBHS COOCTBEHHBIX IIy-
MoB. Uem I1UHpe nosioca NPONYCKAHHS YCHJHTENs, TeM OoJIbIle
ypOBeHb IIYMOB Ha €r0 BbIXOZAE, H, COOTBETCTBEHHO, YXKe €ero
JHHaAMHYeCKH#l aManasoH. JlocTaToyHo ykKasaTb, YTO YPOBeHb
COGCTBEHHBIX LIYMOB TPAaH3MCTOPHOTO YCHJHTENS C HOJOCOMH
pabouux uacror 20 I'm — 20 kI'y, BXoAHO# Kackaj KOTOpOro
BHINIOJIHEH Ha MaJjolyMmamux Tpansucropax (MIT136, MII27,
MI128, MII39B wu T. n.), He yjhaercs clesaTb MEHbIUMM MHHYC
54—60 nb. lIupoxonoJocHble YCHJIHTEJIH Ha 3JEKTPOHHBIX
JlaMriaX, aHOIHBIE [IeNTH KOTOPBIX IHTAIOTCS BLICOKHM Hanpsixe-
HueM (150—250 B), npu Tex ke yc/IOBHSX CIOCOGHBI oGecre-
YUTb yPOBEHb COOCTBEHHBIX MIyMOB 0 MuHYC 70 aB.

B onucbiBaeMoM HMXe IIMPOKOIOJIOCHOM CTepPeoyCHJIHTeNe
c Oosee IHPOKOH mosocoii paGounx yactor (30 I'm —
50 kI'n) 6bl1 DOCTHIHYT YPOBeHb COGCTBEHHLIX LIYMOB MHHYC
75 nB. Jlna nosyyeHHsi CTOJIb MAJIBIX COGCTBEHHBIX LIYMOB
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BXOJHbIe CTYNeHH O0OMX KaHaJIOB YCHJIHTeJs BEHINOJHEHHl Ha
SJIEKTPOHHBIX JIaMNaX, MHTAOMUXCA TMOHHXEHHBIM aHOJXHBIM
HanpsiXkKeHUeM. YCTaHOBJIEHO, YTO LeJbIH P 3JEKTPOHHBIX
aamn  (6H23I1, 6H3II, 6H16B u np.), npexHasHaueHHBIX
JUIS SKCIJIyaTalMH TPH aHOAHBIX HanpsxkeHusx 100—150 B,
BIIOJIHE YJOBJIETBOPHTENBLHO pabOTAlOT INPH HANPSKEHHH HC-
TOYHHKa aHoAHOro mutapua 12—20 B, npu stoM koapdunneHT
HeJIMHEeHHBIX HCcKakeHUH He mnpepbiinaer 0,1—0,2% B mupo-
KOM HHTepBaJie 4acToT. IIpHMeHeHHMe 3JIEKTPOHHOH JaMIbl
Ha BXOJe pe3KO YIpOollaeT pellieHHe 3ajayd o0eclieyeHHs Bbi-
COKOro BXOJHOIO CONPOTHBJIEHHS cTepeoycHsuTtens. Bce 3ro
MpPeloNPeie/II0 HOBOE CXeMOTEXHHYECKOe pelleHHe BXOXHBIX
CTyNeHeH YCHJIHTeNA.

OnucbiBaeMBIi YCHJIMTENb PacCUUTaH HAa COBMECTHYIO pa-
6oty ¢ MarHHTOQOHOM, pafHONPHEMHUKOM- H MOHO(OHHYe-
CKUM HJIH CTepeOoOHHYECKHM 3JIEKTPOIPOUTPHIBAIOIIUMH YCT-
pOfiCTBaMH, HMEIOIUMH 3BYKOCHHMATENMH C MAarHETHOA HJHM
Nbe303JIeKTPHUeCKOii rosioBKaMH. OH OCHAllleH OpHTHHAJIBbHBIM
YCTPOHCTBOM KOHTPOJIAI cTepeobasiaHca, MO3BOJSIOLIMM OLEHH-
BaTh pasHHULY MeXAY Ko3hGbHUHEHTaMH YCHJEHUS KaHaJIoB
KakK Jo HauaJsa pa6GoThl, TaK H B [1poliecce BOCHPOU3BeeH s 3BY-
KOBO#i IporpaMMel. B ycTpo#icTBe BMeCTO CTPe/IOUHBIX HHAMKATO-
poB crepeobaJjianca NpHUMeHeHa MaJIOMOIIIHAA JiaMna HaKaJHBa-
HHA. Harpyskoi ycH/IHTeNS CTyKAT 1BE aKYCTHUECKHE CHCTEMBI,
paccuuTaHHbIe Ha HOMHHAJIbHYI0 MomHocTh 10—20 Bt kaxpas.

DneKTpHUeCcKHe MapaMeTpPhl CTEPEOYCHIUTENs YAOBJIETBOPSA-
10T TPeGOBaHUSM, NPENBLSB/ISEMBIM K YCHJUTEISM BBICIIETO
kaacca. Ilomoca pabounx wacror 30 'y — 50 kI' npu Hepas-
HOMEPHOCTH 4aCTOTHOH XapaKTepucTHKH He Gosee 2 nB. Ho-
MHHaJIbHAs BBIXOJHAfli MoIHOCTL 2 X 15 BT Ha Harpyske
4 OM npH KoapdHuHEHTe HeJUHEHHBIX HCKaKeHHH He GoJiee
2% . MakcuMaJsibHas BeIXOAHasi MomHocTh 2 X 20 Bt npH Kosg-
(uuHeHTe HeJMHEHHBIX HCKaxeHUH He Gosee 10%. Perysu-
poBKa TeMOpa — pasfieibHasi MO HHUBIIMM H BBICIIHM 4acTOTaM.
I'ny6una perynupoBku == 15 1b Ha yacrorax 30 I'u u 15 kI'm.
BxomHoe conporuBneHne Kanaja — 500 kOM, 4yBCTBHTE/Nb-
HOCTb 0 BXoay Ha uyacrore 1 k['m — 150 MB. Iny6una pyu-
HOH peryJHpoBkH rpomkoctd 60 pb. JuHamuueckuit Auana-
30H ycuautensa 70 nB. YpoBeHb COGCTBEHHEIX IIYMOB H ¢o-
Ha MPH OTKPHITOM BXOJe H MaKCHMaJIbHOM YCHJICHHH He Gosee
muayc 75 1B. IlepexonHoe 3aTyxaHue MeXAy KaHasJaMH Ha yac-
ToTe 1 XK' npu HoMHHaJBbHOH MowHocTH He xyxke 50 pb. Tou-
HOCTb YCTaHOBKH CTepeofasaHca B MHTEpBaJ€ BBLIXOAHBIX MOLL-
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Hocte#r 0,25-—15 Bt He xyxe 4-59% . Ycuaure/ab INHTaeTCA OT
CeTH MepeMeHHOro ToKa HanpsikenHem 220 wiu 127 B u no-
TpeGJisieT IPH HOMHHAJIbHOH BBIXOJHO# MOIIHOCTH 0KoJ10 65 BT,
TaGapurel ycusureas 310 X 110 X 270 mm. Macca okoJio 7 Kr.
- IlpunuunuanpHas 3JeKTpHYecKasl CXeMa YCHJIHTeNs H30-
6paxeHa Ha puc. 1. YCHJIHTENb COCTOHMT U3 JBYX HAEHTHYHBIX
KaHaJIOB yCHJIeHHs! (Ha cXeMe IIOKa3aH TOJbKO JIEBRIH KaHan),
yCTPOHCTBA KOMMYTALMH, YCTPOHCTBA KOHTPOJsA CcTepeoba-
JaHca W 6JIoKka NHUTaHHS, CXeMa KOTOpOro INpeAcTaBseHa Ha
pHC. 2. YCHIHTENbHBIH TPAKT KaxJIOro KaHa/la COCTOHT H3
IIpeBapHTENBbHOTO H OKOHEYHOTro YCHJIUTEJIEH.

IpenBapurenbHblil ycHINTENDb (¥ 2) BHINOJHEH Ha 3JE€KTPOH-
Ho# Jamne 2/11 v aByx TpaHsuctopax 2T1, 2T2. Ox npexnctaB-
JIsieT Co60H JBe OJAHHAKOBEIE JIAMIIOBO-TPAH3HCTOPHEIE CTYNEHH
YCHJIEHHS], MeXJy KOTOPHIMH BKJIOUEHH DeryJsaTopel TeM6-
pa (¥3) u ycueHus. OcoGeHHOCTBIO KacKafia siBJisieTCsl IHTa-
HUEe 5JIEKTPOHHOH JIaMIIbI OTHOCHTEJbHO HH3KHM aHOJHBIM Ha-
npsixkenueMm, npumepuo 16—17 B.

Bxoanas cTyneHp Ha JieBOM (MO cxeme) Tpnone Jgamnel 2/11
YCUJIMBAeT CUTHAJ MPHMEPHO B YeThHpe pasa, KoOMIEHCHPYs
MOTEpPH B IIENSIX PeryJasTopoB TemMGpa. AHOAHOH Harpyskoi
CTYNEHH CJYXKHT pesdcTop 2RS, a B KaTOZHYIO Iellb BKJIOYEH
pesuctop 2R2, obecneydBalOUWIHA OTPHLATENbHYIO OOpaTHYIO
CBfI3b M MaJible HCKaXKeHHs CTYNeHH. AHOJHOe MUTaHUe JIaMIIbl
CcTaGUIN3HPOBAHO ¢ Homowmpbio craGumurponoB 21, 272,
IlogorpeBaTesb JaMIbl MUTAETCS MOCTOSTHHBIM TOKOM.

DMUTTEPHBI{ MTOBTOPHTENb HAa Tpausuctope 271 npennasHa-
ueH /IS COrJIaCOBaHMSI BXOMHOMH CTYNeHH ¢ GJIOKOM peryJisito-
poB Tem6pa. Basa Tpan3ucropa HemocpeACTBEHHO CBs3aHa C
aHOJHOH Harpyskol BXOXHOH cCTymeHH, u4Tto obecreyuBaer
BBICOKYIO CTaGHJBHOCTb (Da30BBIX XapaKTEPUCTHK JaMIOBO-
TPaH3UCTOPHOro y3Jia ycuaurens. Buaromaps xopoiuemy co-
IJIaCOBAaHHIO 110 BXOAY H BBIXOAY PeryJ/isiTopel TeMGpa M0o3BOJIsI-
IOT [IOJIYYHTD IIMPOKHH HHTEPBaJ peryJupoBaHHS.

Peryastopsl TemM6pa BHINOJHEHB CTyNEHYAaTHIMH yepes
3 aB: nepemennble pesuctopel 3R2 u SR4 mpeacTaBASIOT CO-
601 LIeMIOYKH M3 MOCTOSTHHBIX PE3HCTOPOB, NepeKJ/ioYaeMblX ra-
JeTHBIM [epeKmoyaTteseM Ha 11 nosoxeHH# OZHOBpPeMEHHO
B o000oMX KaHa/lax ycusaurens. Cxema pery/saTopoB TemGpa
H HOMHHAJIbl PE3HCTOPOB, BXOAAIIMX B LENOYKH, MOKA3aHEl HA
puc. 3. Koadduuresr nepegaun 60Ka perysasTopoB TemGpa
B CpeliHeM MOJIOXKEHHH nepekJoyarteseii Ha yactoTe 1 Ky —
ckoJsio 0,1,
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Puc. 1. IlpuHuunuanbras

OMETTEPHBI NOBTOPHTEJNb Ha TpaHsucrope 272 CJyXKHUT
JUISl COTJIacOBaMHs HU3KOT'O BXOJHOI'O CONPOTHBJIEHHSI OKOHEY-
HOT'O YCHJIHTEJNSI C OTHOCHTE/IbHO BBICOKOOMHEIM BBIXOJIOM NpeJ-
BapuTeJbHOr0 ycHaMTeJass. Kpome 3Toro, OH mo3BoJIsieT NpH
HeoGXOHMOCTH NlepellaBaTh CHIHAJ Ha BXOJ OKOHEUHOTO YCHJIH-
TeJssi C TIOMOILBIO COeJHHUTE/IBHOIO Kabessi 3HAUNTeNbHON JJIH-

bl. Konjencarop 3C6 orpaHvuuBaerT pabouyio MOJOCY 4acToT
IpeJiBapPUTEILHOTO YCHJMTeNss Ha ypoBHe npumepHo 50 kIm.

OKoHeuyHBIH ycHJHUTENb (¥4) — TpPeXCTyNeHHHIH, TPaH3HUC-
TOpHEI. BhIXOfHAs CTyreHb BbINOJHEHAa Mo GecTpaHc(opma-
TOPHOH JABYXTaKTHOH IIOCJ/IefOBaTe/IbHO-NIapaJjieJbHOH CcXeMe
Ha TpaHaucropax 474 u 4T5. B smuTTepHble ILENH TPAaH3HC-
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CXeMa yCHJIHTEJS

TOPOB BKJ/IIOUYEHbl OrpaHHuYHTeNbHble pesucTopel 4R6, 4R7,
SIBJISIIOILMECS] OJHOBPEMEHHO 3JIeMeHTaMH MeCTHOH oOpaTHO#
cBa3u. B ¢asounBepcHoii crynenu (472, 4T3) npumene-
Hbl TPAH3HCTOPHl PasJMYHOH CTPYKTYphl. TOK IOKOA BBIXOA-
HBIX TPAH3HCTOPOB YCTaHaBJIHBAIOT NMOACTPOEUHLIM PE3HCTOPOM
4RI1.

OkoHeyHBIi YCH/IHTE/Nb OXBayeH TIJIYyGOKOH HeYaCTOTHO-
3aBHCHMOI1 06paTHOH CBAi3bl0, NPH 3TOM NepeMeHHOe HalpsKe-
HHe C BBIXOJA yCHJIHTeJNs uepe3 pesuctopsl 4R8, 4R9 mocryna-
eT Ha Ga3y TpaHauctropa 4T1. DTH XKe Pe3HCTOPH ONPEAEISIOT
peXuM MepBoH CTYNeHH MO NOCTOSSHHOMY TOKY. ['y6uny o6-
paTHOH CBA3H YCTaHABJMBAIOT IOACTPOEYHLIM, PE3HCTOPOM
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Puc. 2. HpHHLLHHHaJIbHaS{ cxema 6/0Ka nma}ma

4R9. V3-3a OTCYTCTBUSI PEAKTHBHLIX 3JIEMEHTOB B LENAX YCH-
JIeHHsT ¥ 0OpaTHOM CBA3M YCHJIHTeJb COXPaHseT XopoliHe ¢da-
30Bble XapaKTePHCTHKH B IIMPOKOM HHTepBase yactoT (30 Fu—
100 kI'm), yTO HCKJIOYaeT BO3MOXKHOCTb CaMOBO3GYKAEHHS
yCHJIMTENIl HA BHICHIMX yacToTax paboyelf MOJOCHL.

I'ny6okass oOpaTHasi CBsi3b NOBHIIAeT CTAaGHUJIBHOCTHL pe-
JKHMOB CTYIeHell YCHJIMTeJNs N0 MOCTOSTHHOMY TOKY, YMeHblla-
eT Ko3(ppHUHEeHT HeIHHEHHBIX HCKaXKeHUH, CHHUXKaeT BBIXOLHOE
CONpOTHBJEHUe ycuaurens. IlocnieHee KayecTBO YMeHBIIAeT
KPHTHYHOCTb YCHJIMTENS K BeJHUMHE CONPOTHBJIEHHS Harpys-
KM. B Ta6n. 1 npuBeneHa 3aBHCHMOCTb HOMHHAJbHOH BHIXQA-
HOM MOILIIHOCTY H TOKa, NOTpe6JIsieMoro OT UCTOYHHKA NHUTaHHS,
OT CONPOTHBJIEHUs1 HarpyskH (Ha yactoTe 1 K[’ mpu BXoAHOM
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Puc. 3. Cxema peryasTopoB TemOpa
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Hanpskenun 150 MB). Caenyer oTmeruTb, uto noTpebisieMslit
TOK TPH TOCTOSHHOM COMNPOTHBJIEHUH HArpy3KH He 3aBHCHT
OT ycHJiHBaeMot yactoTh B untepBaJe ot 30 'y no 100 kIl'w.

Harpyska okoHeyHoro ycHJHTeNsi BKJ/IOUeHA B AHAroHaJb
MocTa, obpasoBaHHOro TpaHaHucTopamu 474, 4T5 U KoHjaeHCa-

Tabauya 1

ConpoTHBlieHHe
Harpysks, OM 2,25 3,2 4,0 4,5 8 9

HomuuanpHasn
BLIXOAHAsA Molll- 20 17 15 12 7 6
HOCTb, BT

IMotpebnsemsiii :
T0K, A 1,3 1,1 1,0 038 0,5 0,4

Topamu 4C2, 4C3. AxycruuecKasi cHCTeMa MOAKJIOYaeTcs
uepe3 KOHTaKTHYylo rpynny 5PI/1 pene 5P1 K BHIXOAY YCHJH-
Tesiq NMPH moMoulk paswvema [l2. 3aBucHMOCTb Ko3(puIHeHTa
HeJIMHEHHBIX HCKaXKeHUH YCUJIUTE/S OT BBIXOAHOH MOILHOCTH
NpU IOCTOSHHOM COMNpPOTHBJIEHHMHM Harpysku, pasHom 4 Ow,
nokasaHa B ta6Jj. 2.

YerpoiictBo KoMMyTauuu (Y1) CTepeOyCHIIHTENsA COCTOMT
H3 1ByX pese IPI, I1P2 u ysna ynpaBnenusi. Pene [Pl u

Tabauya 2

20,0

BuixonHast mol-
HOCTb, BT 0.5 ' 1,0 I 30 | 50 ( lO.OI 12,0' 15,0

Kosdppuuuenr
HeJHHEeNHbIX He-| 0,2 0,2 0,2 0,5 1,0 1,5 2,0 | 10,0
KaxeHH#, 9

1P2 npenHasHayeHbl [/ [ePeK/IOYEHHS BXOAHBIX LieTel
000MX KaHaJ/IOB NpH paboTe YCHJIHTENs B pexuMax «Mowno»
u «Crmepeo». Mcnio/ib3oBaHue 3/1eKTPOMArHUTHBIX peJie O3B0+
€T Pe3KO YMEHDbIIHTb JUIMHY IIPOBOAHHKOB, HECYIIMX MOJ€3-
HBbIH CHTHaJ. DTo o6JeryaeTr noJiyueHye BLICOKMX 3HauyeHMii e-
PeXOfHOro 3aTyXaHHSi MeXJy KaHajlaMM H COOTHOLIEeHHS
CHTHaJ/I/TIoMeXa B KaXIOM KaHasje.

YCTPOHCTBO KOHTPOJIAA  cTepeoGaJiaHCca COCTOMT M3 yaJa
cpaBHenuss ¥5 u RC-reHepaTopa Ha Tpausucrope IT1 (VI).
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Pene 5P ciayXuT LA OTKJIOYEHUS AKYCTHYECKHX CHCTEM
W TIOAKJ/IOUEHHS 3KBUBAJIEHTOB HAarpy3oK Ha BBEIXOABI yCHJIH-
TeJled B peXHMe KOHTpoJsl crepeoGananca. Pene 1PI, 1P2
M 5P1 BKJ/IOYAIOTCA C NOMOUIBIO ABYX KHOMOK — Kunl u Ku2.
CurHanbHas JiaMna Haka/JuBaHMs JII BKJIoueHa NapaJiiesbHo
o6MoTKe pesie [PI uepe3 orpaHuyuTeNbHBIA pesuctop IR7.

Ilpu BK/IIOYEHUH YCHJHTENS B CeTb Y3Jbl &1 u Y5 Haxo-
JISATCS B HCXOJHOM COCTOSIHUH, NPH KOTOPOM BCe pejie 06ecTo-
yeHB!, YTO COOTBETCTBYeT peXumy «Moro». B aToM cayyae mo-
HoOHHYECKHU I CHI'HAJI [IOCTYNaeT OAHOBPEMEHHO Ha BXoJ oGoux
KaHaJIoB, KOTOPHIE OKAa3BIBAIOTCS BKJIOYEHHBIMH MapaJijiebHo.
TlocsienoBarenibHOe coefanHeHnne KoutakroB [IPI1/1 u 1P1/2
pese IP1 crnocoGCTBYET yBeJHUEHMIO IIEPEXOJHOIO 3aTyXaHHS
Mexy KaHa/aMM IpH pabore ycujautens B pexume «Cmepeo».

Ilpy KpaTKOBpPeMEHHOM HaXKaTHH Ha KHONKY Knl OTKpHI-
Baercsi tupucrop 1/]2, cpabGateiBaer pese IP1 v Ha JuueBoH
naHeJu 3a)uraercs cUrHaJjbHas Jamna JI1. Kowrakter /1P1/1
H 1P1/2 pasMBIKalOTCS, pa3beliHss BXOIBI KaHAJOB,— YyCH-
JUTeNb Tepekmouaercss B pexxuM «Cmepeo». JIns oGpatHoro
nepexoja B pexuM «Mowxo» ClieflyeT KPaTKOBPEMEHHO HaXKaTh
Ha KHOMKY KH2.

Has nepexoja B pexum «Kowmpoas ctepeobararcay Ha-
XumaloT Ha KHonky Kn2. Ilpu atom pene IP1 o6ectoueHo,
a Kk RC-rexepatopy u pese I P2 u 5P 1 npuJioxKeHo nuTaloilee Ha-
npsixkenue. Pene 1P2, cpabarwiBasi, KoHTaktamu [P2/1 u
1P2/2 orTk/oyaeT BXOJHYIO LeNb H Ha ofa BXOAa YCHJIHTES
yepe3 KOHTakKThl /P2/2 ¢ Bhixoga RC-reHepaTopa IOCTYIaer
nanpsixkenue ¢ amniautynoit 0,15 B. Pene §P1 toxke cpaGathl-
BaeT, OTKJoYas KoHTakramMu SPI/1 w 5P1/2 akyctHuecKue
CHCTEMBI OT BEIXOZOB KaHaJsoB. OZIHOBPEeMEHHO Ha y3eJ CpaBHe-
HUs Y5 NOCTYNAT CHUrHagbl ¢ 9KBUBAJEHTOB HarpyskH HR6
n 5R7.

Pa6ora ycrpoiicTBa KOHTpOJIsl cTepeofajiaHca OCHOBaHA
Ha CPaBHEHMH aMILIUTYJ] JABYX HANPSKEHHH, MPOTHBCIOJONK-
HBIX 10 3HAaKy. DTH HaNpsxKeHHs1 o6pa3yloTCA NPH AETEKTHPO-
Banuu nuojamu 5J11 u 5/2 cuHycOHAabHBIX CUTHAJGB YacTo-
toit 1 K1, CHATHIX C KBUBAJICHTOB HAarpyskKH KaHaJOB.

RC-reneparop BhiNOJHEH Ha Tpausucrope IT1 no cxeme
¢ nBoHHBIM T-MoCTOM B LienH obpaTHo# cBsisH. Iluraercs rene-
paTop OT NapameTPHUeCcKoro ctabuJu3aTopa Ha CTaGHIHTPOHE
171.

Crynenp Ha Tpausucrope 5T1 mpexcraBasieT coGoil yCHJIH-
TeJIb TOKA, COOpaHHEIf N0 cxeMe ¢ o6wum amutTepoM. Ha Gasy
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TPaH3HCTOPA Yepe3 CYMMHpymomye pesucTophl SR2 u 56R3
"TCCTYNAIOT CHrHAJBL ¢ fuofoB 5/[1 u 5/12. Ecau ycunenue Je-
BOro KaHaJjia MeHblle, yeM NpaBoro, To Ha 6ase TpaH3UCTOpa
5T1 pesyapTupyiollee HampsikeHHe OyleT OTPHUATEJNbHBIM,
OH OTKpBIBaeTCs, U 3aropaercsi CMruajnbHasa Jamna JI12. Ilccre-
NEHHO YyMeHbllasi YCHJIeHHe IIpaBOro KaHaza, Jo6HBaloTCH,
yTo6Hl CHTHAJbHAsi Jamna JI2 noracjia — 3T0 COOTBETCTBYET
paBEHCTBY BBIXOJHBIX HaNpsiKeHHI 060MX KanaJsoB. Pesucrop
5R1 orpanHuMBaeT TOK uepe3 Jamny JI2 npu GosblloM pas-
GaslaHce YCUJIEHUS] MEXAY KaHaJlaMH.

YerpoiicTBO KOHTpoJIA cTepeobajiaHca HOpMaJbHO pa6ora-
€T B IUIMPOKOM HHTepBaJie BHIXOAHBIX HanpskeHuii (1—8 B),
TaK Kak TpaHaucTop 57/ pearupyer TOJbKO Ha PasHOCTHOE Ha-
npsixkeHUe, He pearupys Ha abCOJIIOTHbIE 3HAUYeHHUs Hanpsixke-
HHH, TocTynaoWMX ¢ gjuofoB 501 n5/12. YcrpoiictBo obecrneyu-
BaeT TOYHOCTb YCTAHOBKM cTepeobasiaHca He Xyxe =4 5% npu
BBIXOJHOH MOLIHOCTH Kaxjoro kanaza or 0,25 no 15 Br (npu
CONpOTHBJEHHH HAarpyskH 4 Om).

Kaxapiii KaHaj CTepeoyCHJHNTE/s NUTAETCs OT OTAEJbHOro
crabuausaropa (¥6, puc. 2). O6a crabGunn3aTopa HJIEHTHYHEL
no cxeme. B coctaB Kaxjoro crabuiu3atopa BXOLHUT CBOH CH-
JOBOfi TpaHcopmatop. MakcuMasnbHBIH TOK HAarpysKH cTa-
6usnusatropa — 1 A. PeryJupyrowas cryneHb crabunusaropa
BEIIIOJIHEHA COCTaBHOH Ha TpaHsucropax 671, 6T2, a ycu-
JMTeNb TOCTOAHHOTO TOKa — Ha Tpausucrope 674. Ha tpan-
auctope 6738 cobpaHO YCTPOHCTBO 3alUTHI OT MEPErpysok H
KOPOTKHX 3aMblKaHW# Ha. BBIXOZe cTabuJiH3aTopa.

BuinpsaMuTesb Leny Hakaja Jamnsl 2J/1] BbINOJHEH HA JH-
onax 6/[5—6/18. CurnanbHast jamna JI3 CJYXUT JJIsi HHIMKA-
[IHH BKJIIOUEHHSl YCHJIHTEJS.

Ycuaure b cobpaH Ha BOCbMH MeYaTHHIX MJuartax. erasn,
CMOHTHPOBaHHBblE Ha TOi HJIM MHOH MJarte, oGBeleHBl Ha CXe-
me (puc. 1) wrpux-nyHktupHoii JuHuei. IlpeaBaputenbHbie
YCHJIUTENH KaHa/oB CMOHTHPOBaHH Ha ofme# nuate ¥2. le-
TaJu M Y3JBl, OTHCCALMecss K NpaBoMy KaHagly (Ha cxeme
puc. 1 He MOKa3aHHOMY), NOMEYEHB! Ha MJaTax LITPUXOM, Ha-
npumep 2CI1', 2R3’. leranu peryJjstopoB TeM6poB o6OHX Ka-
HAJIOB TaKiKe pPa3MelleHbl Ha obuiei nJjare ¥ 3, a Takke pacmnas-
Hbl Ha BHIBOJaX nepekJ/oyaresneli TemM6poB. OKoHeuHble yCH-
JIMTEJH KaHaJIOB CMOHTHPOBaHbI HA JBYX OJHHAKOBBIX IJIaTax
Y4 u ¥4'. Baok nutanus co6paH TakkKe Ha JIBYX OJHHAKOBBIX
naarax ¥6 11 ¥6’. Ueprexku neuaTHBIX IPOBOAHUKOB IJIAT M pac-
HoJIoMEHHe JieTalell Ha NJaTax NOKasaHBl Ha pHc. 4—9.
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Puc. 6. [Nevarnas naara ysna ¥3

Bce nmaaThl pasMeliieHbl Ha OOIEM OCHOBAaHMH, H3rOTOBJIEH-
HOM M3 A1opa/loMHHHS TosHHofl 2 MM. K ocHOBaHHIO IpHKpen-
JIeHBI TIepelHas U 3ajHssA NaHeau. Pacrnonoxenye nuar ¥ 1py-
FHX 3JIEMEHTOB Ha ofmeM OCHOBaHMHM IOKa3aHo Ha pHc. 10.
Perynatopsl ycunenus M TeMOpPOB, KHONKH YINpaBJeHHs
H CHPHaJIbHBIE JIaMIBI pasMelleHbl Ha nepeiHell NaHesH, a Ha
3a7lHell — BXOZHOH M BBIXOAHBbIE Pa3beMHl, AepiKaTesb Mpeno-
XpaHuTes1a (OH Ke NepeKJioyaTesb HaNpSKEHHS CeTH) U Bhl-
KJio4aTesib ceTH. JL/A 3amyTel OT 3/eKTPHYeCKHX HaBOJAOK IJa-
Tl ¥1—¥3 n peryJsTopbl YCHJIEHHMs 3aKJ/iOUeHBl B OOLIMN
CEeKIIHOHHPOBAHHBIN KpaH.

[lnara ¥2 ycraHoB/ieHa MeyaTHBIMH MPOBOJHHKaMH BBEPX.
JlaMmIoBbIe MMaHeH NPHNAasHbI CO CTOPOHEI NIeYaTHBIX MPOBOAHH-
KOB, NPH 3TOM MeXAY NJaToi U MaHesIMH JoJKeH GBITh Npo-
MEXKYTOK B 2—3 mM. Ha naMnbl HajeTsl a/ioMHUHHEBbIE S9KPaHHL.
Ilnata ¥3 KOHCTPYKTHBHO pacnoJioKeHa BePTHKaJbHO MEXAY
rajeTaMi mepekJioyaresell PeryJHpOBKH TemMOpa H fABJAETCA
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Puc. 8. I'leyatHas naara ysja ¥5

9KPaHOM MeXKAy JieTassiMH, OTHOCALIMMHCS K NMPaBOMY H JIEBO-
My Kanajaam. Ha nsarte ¥3 pasmeruen pesucrop R2, orpaHuyu-
BalOLIHil TOK JaMIbl J13.

BhIXOZHEIE TPaH3HCTOPBI OKOHEUHLIX YCHJIMTETeH KaHaJIoB
YCTaHABJAHMBAIOT Ha peGpHCThIE PajaTophbl IJIOMIANBIO OKOJIO
200 cM? Kax7pli, KOTOpble KpenmaT K maataM ¥4 u V4 (cm.
puc. 10). Peryaupylouiye TpaH3HCTOPbl HCTOYHHMKOB NHUTAHHUS
cHaGxeHbl pafHaropamu niouansio 100—120 cm?, npukpensen-
HBIMH K nJ1ataM Y6 u V6'.

Cunosble TpaHc(hOPMaTOPEl — TOPOHAAJNBHOTO THNA, YKpen-
Jennl Ha nuarax 6 u Y6'. Ceppeunuxk — OJI 32/50—20.
O6morka Ia comepxur 1070 BuTKOB mnpoBoga IIDB-2 0,38,
16 — 780 ButkoB IIPB-2 0,31, I — 55 ButkoB I19B-2 0,51,
Il — 280 BurkoB IIDB-2 0,74. Bce pene tuma PIC-47,
nacnopr P®4.500.408. MoxHO NpuUMeHUTL M JApYyrHe pele,
Hanpumep, P3C-6, P3C-9 wu gpyrue, paccunraHHbie Ha cpaba-
ThiBaHHe NpH Hanpskenuk 27—30 B.

OcHoBaHKe ¢ YCTAaHOBJIEHHBIMH HAa HEM Yy3JaMH M JeTa/sIMH
YCHJIHTE/IST IOMEIeHO B KOpNyc U3 (haHephl TOMIMHONR 3—5 MM.
[anst ynyullenusi TenscoGMeHa B JHMIE KOphyca CenaH npsi-
MOYTOJIbHBIH BhIP€3, 3aKpPBLIThIH AIOPaNIOMHHHEBOH IJIACTHHOH
C OTBEPCTUSIMH.

C onucbiBaeMBIM YCHJHTEJIEM HCHOJIB3YIOTCS MaJiorabapur-
HBblE aKyCcTHuecKHe KosoHKH «Bupeoron» (BHP) ¢ mosnbM co-
nporuBjendeM 4 OM. Xopoline pe3yJ/bTaThl MOJYYeHBI TaKiKe
IPH  KCIIONIb30BAHHH OTEYECTBEHHLIX aKYCTHYECKHX CHCTEM
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10MAC-1, omHako B 5TOM CJyYae HOMHHaJIbHasi MOLIHOCTh
ycunuteass He npepbiiaer 7—8 Brt. Ilpu camocroaTensHoM
HSTOTOBJIEHHH aKYCTHYECKHX CHCTEM CJelyeT HCIOJb30BaTh
B KaxI0# M3 HHX IO ABe AHHAMHUeCKHe roJoBKH 6 1-2, BKJIO-
ueHHbIe NapaJJienbHo, U oguy 3I'/1-36 (3T 1-31), BK/IOUEHHYIO
yepes KoHjeHcaTop eMKocThio 1 MK®. Ilonnoe comporuBienne
TaKo# cucteMnl npumepHo 4 Om.

HanaxuBanue ycu/nTeJsi HauMHAIOT C NPOBEPKH paGoThl
6/0KoB nNHTaHMsA. BrixopHoe HampsizkeHHe craGH/IH3aTOpa
ycTaHaB/uBaloT Ha ypoBHe 30 4= 0,5 B, noxbupasi pesucTopht
6R7, 6R8. OHO He JOMKHO H3MEHSIThCS H MPH TOKE Harpy3KH
Jo 1,1 A. Hanpsi:kenne nyJbcauuii mepeMeHHOTO TOKa Ha BhI-
Xofle cTabusu3aTopa He JOXKHO mnpeBbiiath 4,5 MB. 3arem
NPOoBePSOT PaboTy YCTPOMCTBA 3aIUMTHI MYTeM 3aMblKaHHS BbI-
XOJHBIX 3aXKHMOB CTabH/IM3aTOpa; MOcJe YCTpaHeHHsI KOPOTKO-
ro 3aMbIKaHHSl HOMHHaJIbHOE Halpsi’KeHHe Ha BBIXOJIE AOJ/IKHO
BOCCTaHOBUTBCS.
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Puc. 10. Pacnonoxenue njar ¥ IPYTHX 3J€MEHTOB YCHJH-
TeJia Ha o6uleM OCHOBaHHH
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Tox mNOKOA BLIXOAHOH CTYNEHH OKOHEYHOTO YCHJIHTEJA
Joked Ouith B mpeneiax 30—50 MA, uTO KOHTPOJMHPYIOT
[0 MWJJIHaMIIepMeTpy, BKJ/IOYEHHOMY MOCJEN0BaTe/NbHO C pe-
aucTopoM 6R9 crabuauszatopa. TOK NOKOS YyCTaHABJMBAIOT
pesucropoM 4R/ NpH 3aMKHYTEIX BXOJHEIX 3a3KHMaX yCHJHUTes.
CHMMeTpPHDYIOT BBIXOZHYIO CTYNEHb MO MHUTAIOWEMY Hampsxe-
HHUI0 nonBopoM pesuctopa 4R6.

" ITpenBapHTe/IbHBIA YCHIHTENb NMPU NPABHJAbHO BBIOJHEH-
HOM MOHTaxe peryJHpOBKH He Tpe6Gyer. Ha BXox oT 3BykoBoro
reHepaTopa MOJAIOT BXOJHOH CHTHaJI HOMHHAJIBHOTO Hampsxe-
Hus yacToTo#l 1 KI'Il ¥ ¢ NOMOIIBIO OCLUJIIOCKONA KOHTPOJIHPY-
10T ¢opMy KosaeOaHMH Ha BLIXOAe NMEPBOH M BTOPOH CTyleHeH
ycunenusa. HMckaxxkenuit He Jo/mkHO Habmiogatbes. PeryasTto-
pBI TeMGPOB IIPH 3TOM JIO/KHBI HAXOAUTHCS B CPEJHEM NOJIOXKe-
HuH. COeLHHAIOT 3JEeKTPHUECKH IPeIBapUTEJbHBIH W OKOHed-
HBIl YCHJIMTEJNH M H3MepsiIOT HOMHHAJbHYIO BBIXOJIHYIO MOILL-
HOCThb KaHaJja.

Ianee npoBepsitoT paGoTy ycTPOHCTB KOMMYTAallHH M KOHT-
poJs cTepeofanaHca. ¥CTPOHCTBO KOMMYTalUH paboTaeT IMpa-
BUJIBHO, eci¥ B pexkume «Mono» (cUrHagpHas Jamna JII He
TOpHUT) NpH Tojaye BXOJAHOTO CHIHaJa NOOYEPENHO K THe3laM
1, 3 pasvema [I]] BbIXOAHBIE CHFHAJBI MPOCYLIHEAIOTCS HA BbI-
Xozie 060MX KaHaJ/OB OJIHOBPEeMeHHo, a B pexume «Cmepeo» —
TOJIbKO Ha BBIXOJE COOTBETCTBYIOLIETO KaHasa.

YcTaHaBAMBAIOT BPeMEHHYIO NEPEMBIUKY MEXAY 3aMBIKaio-
ILMMH KOHTaKTaMM KHonk¥ Ku2 v nposepsiioT pabory RC-re-
HepaTopa ycTPOHCTBa KOHTPoOJIs cTepecGananca. HanaxxkuBanue
RC-reneparopa CBOAMTCS K NPOBEPKE CHHYCOHIaJbHOCTH KO-
JebaHuit Ha ero BeIXOAe, ycTaHoBKe yacToThl (1 KI'm) M BhIXOA-
Horo HanpsixeHHd (0,15 B) pesucropamu IR2, IRS.

Ilpu perysupoBke ycTpoficTBa KOHTPOJsS cTepeoGaJsaHca
yA06HO M0JIb30BaThCS MHJIIUBOJBTMETPOM IMOCTOSIHHOTO TOKa,
KOTOPRIfi NOAKMOYaoT K 6ase TpaHauctopa 57'1. Konrpoaupy-
IOT pe3yJ bTHpYIOLIee HamnpsixkeHHe Ha 6a3e TpaHsucropa 571
B MOMEHT moracaHus Jjammnbl JI2. OHO JO/KHO GHITH PaBHO
0,1—0,15 B npu passMuHBIX 3HAYEHHAX BHIXOJHBIX HaMpske-
HUil B KaxJoM KaHaJse. IlapanjenbHo 5KBHBaJIeHTY Harpys-
KM 5R6 NOIK/OYAIOT JIaMIOBBIii BOJILTMETP MEPEMEHHOTO TOKa
(unn aBoMetp) ¢ npenesoM usMmepenuit 10 B. Haxumaor Ha
KHONKY K12 u, ynep:KHuBasi ee B HaxKaToM MOJIOXKEHHH, PEFyJs-
TOPOM YCHJIEHHS JIEBOTO KaHaJla YCTaHAaBJHBAIOT BBIXOJHOE Ha-
npsixkenne, paBHoe 3 B. 3aTteMm BpamiamT pyuyky perynastopa
YCHJIEHHSs IIPaBoOro KaHajia J0 Tex [op, oKa CHTHaJbHasa JaMna
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JI2 3aroputcs MOJHBIM HaKaJioM, YTO JIOJIKHO COOTBETCTBOBAaTh
HanpsxeHMIo Ha 6a3e Tpansucropa 5T/ npumepro 0,3—0,5 B.
IlnaBHO yMeHBLIAIOT YCHJIEHHE NPABOTO KaHaJja J0 MOMEHTa
noracanus Jamnel J12. HanpsikeHus Ha BBIXOJaX KaHaJIOB
(na pesucropax 5R6 u 5R7) He IOJMKHBI OTJHYATHCS OXHO OT
apyroro Gosee uem Ha 5%. B nporuBHOM cayuae moaGupaioT
pesuctop 5R3. TIoBTOPSIOT NPOBEPKY NMPH BHIXOAHEIX HaNlpsizKe-
HHUAX xaHayoB 1 u 7 B.

MOLUHbIA TPAH3UCTOPHbLIM YCHMAMUTESD HY

B. Wywypws,
r. JlbBoB

Ycunureap npenHasHaueH JJIs aHCaMOJIsi  BJIEKTPOMY3bi-
KaJbHBIX HHCTPYMEHTOB, HO MOXeT OBITb HCIIOJNb30BaH
U I yCWJIEHHS MY3hIKaJbHBIX H PeuyeBBIX IPOrPaMM OJHOBpeE-
MEHHO 110 TpeM KaHaJsaM. Y CHJIuTe/b o6eclieuHBaeT pasie/IbHYIo
PeryJHpOBKY YCHJIEHHS] H KOPDPEKLHIO YaCTOTHOH XapaKTepuc-
THKH KaXKIOro KaHaJja. B KauecTBe HCTOYHHKOB CHTHAJIOB
MOTYT GHITH HCIIOJB30BaHEI MHKPO(OH, CTPYHHBIE U KJIaBHII-
Hele DMV, 3BykocHuMaresib, MarHutodhoH u gpyrue. Ilpu mog-
KJIIOYeHUH KJaBuiHoro MU (unu 3ByKocHUMaTessi, MarHUTO-
(oHa) OTKJ/IOYaeTCs COOTBETCTBYIOIIMH MHKPOQOHHBEI BXOZ.
Ilpu paGore Bo BCEX 'MEPEUHC/IEHHBIX PEXMMAX K YCHIIUTEIO
MoXKeT OhITh NOAKJ/IOUEH peBepbepaTop.

Y cusMTeNb UMEET CIEAYIONYE TEXHHUECKHE XapaKT ePHCTUKH:

BrixogHasa momHocTh Ha Harpyske 4 Owm, Br, He

MEHee . . . . . . ... . R 50
BxozHble HaNIpsAXKeHHS Ha wacrore | k[, B e(p(b

Ha BXOJaX MHKPOOHOB . . . . . . . . 0,005

Ha BXOJaxX O3JEKTpPOTrHUTap . . . . . . . 0,05

Ha BXOJe JEeKTPOOpraHa . . . . . . . . 250

Ha BXoje peBepGepatopa . . . . . . . . 500

BrixoaHoe HanpsiKeHHe Ha 4acToTe 1 kKl Ha
BBIXOZEe JJisi [OJKJIOUEHHS] T'POMKOrOBOpHTEJNEH

(narpyska 4 Owm), B ad. e e 14,2
Koagpdpunuent HeJIHHEHHbIX chax(emm, % He
Gomee . . . . . . .. 1

ITosoca paGouunx 4acToT 110 3JIeKTpHYECKOMY Ka-
Haﬂy,ru 'en|-aen-o-¢anoo.20‘—20000
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HepaBHOMEPHOCTDb YaCTOTHON XapaKTEPHCTHKH
B 10JI0CE PAaGOYHX YaCTOT OTHOCHTEJIHO YPOBHS Ha
yacrore 1 k[ (mo assexTpuyeckoMy KaHamy), 1B,

He 60J1ee e 5 Y B 3 e 4 ¥ @ 3 ¥ e 0 s s e e —"'3
Tlosoca paGouux yacToT 10 3BYKOBOMY JaBJie-
H“IO, rl-l ¢+ s 5 3 F O+ 0 3 9 2 % o B s s o+ e 45_18 000

HepaBHOMEpHOCTb YacTOTHOI XapaKTepHCTHKH
10 3BYKOBOMY JIaBJIEHHIO B NoJioce pabGouuX 4acToT
OTHOCHTEJIBHO ypoBHs Ha uactote 1 xI'w, 4B, He Gosee 14
[y6uHa KOpPPEKIHH YaCTOTHBIX XapaKTePHCTHK
Ha uactore 20 1] OTHOCHTE/IBHO YPOBHS Ha YacTo-
te 1 xI'n, aB:
KaHaJIbHBIMH perynsitopaM TeMGpa HU3LIHX

ACTOT = 5 o « s s « « o o 4 o o o « 14
OOLIMM DETryJNATOPOM KOPPEKHHH . . . . 14
(GUILTPOM HM3IIHX wacToT . . . . . . . 28

I'ny6uHa KoppeKIHH YaCTOTHEIX XapaKTepPHUCTHK Ha
yactore 20 k[l OTHOCHTENBHO YPOBHA Ha 4acTC-
re 1 kI'u, ab:

KaHaJbHBIMH peryJsaTopaMi TeM6pa BhICIINX

YACTOT 4 v s o o v n + v v v« 4 a4 o s 13
OGLIUM PETrYJISTOPOM KOppeKqu e s 0 . 13
(UIBTPOM BBICIIMX YACTOT . . . 4 + . . 14
['ny6unHa peryJupoBKH ycuienus, oAb . 70
Bxonuble conporyBaenus Ha yacrore 1 X[, OM.
Ha BXOJaX MHKpPOpoHOB . . . . . . . . 750
Ha BXOJaxX 3JEKTpOrHiap . . . . . . . 7500
Ha BXOJe 3JeKTpoopraa ., . . . . . . . 300 000
Ha BXoJe pesepOepatopa . . . . . . . 7500

Brixonuble conporuBaenus Ha yacrote 1 K1, Om:
Ha BBIXOJe JJ/IA NOAKJIOUEHHS TPOMKOIOEO-
pureseii . . . . . . . . ... ... 03
Ha BBIXOJIE /ISl MOJKJIIOUEHHs peBepﬁepaTopa 100
BsauMHoe BJIMSIHHE pEryJsTOPOB YCHJEHUS
MHKIepos, 1B, He Gosee . . . . . . . . . . 1,5
YpoBeHb COOCTBEHHBIX IUYMOB IPH BHIXOAHOH
MomwHocTH 35 B, nb:

C MHKDODOHHOTO BXOZA v « & 4 « « « —b5
CO BXOJa 3JEKTPOTHTAP . . . . . . .« « —55
CO BXOJa 3JeKTpoopraHa . —70

Ycuauresb MHTaeTCs OT CETH 127/220 B 10% MouinocTs,
norpebJsieMasi OT CETH B peXHMe MaKCHMaJbHOTO YCHJIEHUS,
okouio 100 Br.
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Ha puc. | mnokasaHa cCTPyKTypHas cXemMa YCHJHTeJA.
Bxomubie CHrHaJ/BI IIOCTYNAIOT OJHOBPEMEHHO Ha TPH OTHE/b-
HBIX MJEHTHUHBIX KaHaJja YCHJIEHHs, KaXIblil U3 KOTODPBIX CO-
CTOHT W3 TpeABapUTeNbHOTO / H KOPPEKTHpPYoLero 2 ycH/H-
Tesieil U PeryJsaTopoB YycHJeHHs 3, o0pas3ylOIUX MHKIIePHBIE
ycrpoiictBa. C BbIXOfa MHKLIepa 3 CHIHaJl Yepe3 SMHTTEPHbIN
TIOBTOPUTE/ND 4 MOCTYNMaeT Ha OOLIMHA KOPPEKTHPYIOWMH YCHIH-
Tesib 5. lasiee yepe3 peryJsTop yCHJeHHs 6 CHI'HaJ ocTynaeT
Ha TPOMEXYTOUHBIH YCHJIMTENb 7, a C Hero — Ha ¢uapTp 8.
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Puc. 1. CrpykTypHast cxema YCHJHTeNs

OUIbTP BBICLIMX YacTOT CJAYXKHT AJf IMOBBILUEHHS YCTOHYH-
BOCTH YCHJIMTE]IS TpH paboTe B aKyCTHYeCKH HeGJarompHsr-
HBIX YCJIOBHSX, a TaKXKe JJIs HEKOTOPOrO YMEHbLIEHHA YPOBHSA
IIYMOB, (GHJIBTP HM3IIMX YacTOT — JAJSA YCTPaHeHHs HH3Ko-
YaCTOTHBIX aKYCTHYECKHX MOMeX (3BYKOB LIAroB IO CLeHe U 1p.).

C ¢ubTpPOB CUrHa/M Yepe3 COTVIACYIOMIMA SMUTTEPHBIH 110-
BTOPHTENb 9 NOCTYNAET Ha YCHJUTE/b MOIHOCTH 10, HArpyKeH-
HBIH JBYMSl BKJ/IOYEHHBIMH TMapasljleJIbHO aKyCTHUeCKHMH
cucrteMaMH obueit MomHocThio 50 Br.

BBIXOZHas1 MOIIHOCTb YCHJIMTEJNS] 3aBHCHT OT COIPOTHBJIe-
Hus HarpyskH. Tak, ec/n npH napaJiieJJbHOM BK/IOYEHHH ABYX
aKyCTHYeCKHMX CHCTeM BBIXOAHasi MomHocTh paBHa 50 Br, TO
IIPU NOJKJ/IOYEHHH OJHOH CUCTEMBI OHA YMEHBIIAETCS MPUMEPHO
g0 20 Bt. 3Oro cBOMCTBO yCH/IHTENA OKasbBaeTcsi YAOGHBIM
NpH O3BYYHBAHHH TNOMeLIEHHH HeGOJbLIMX pa3MepoB, KOTAA
He Tpebyercd pa6oTa Ha GOJBLUIMX YPOBHAX MOIIHOCTH.
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TlpunuunuansHas Jomonnumens- = — —— —— — R oty 12
cXeMa YCHJUTeNs H30- el bxod
GpaxkeHa Ha puc. 2—4,

Ha Bxon I ycunurens

MOXKHO TI0JaBaTh CHI- 155 |

HaJl TOJIbKO OT MHKPO- 4@1"
¢oHa, a Ha BTOPOHl H 7 |1t Gurbadyt

TPeTHH — Kak OT MHK- ¥ 9%

pojpoHoB, TaK H OT
3JIEKTPOTUTAp B 3aBH-
CHMOCTH OT MOJIOXKEHHs
nepekJoyaTeieii  BXo-
noB Bl u B2. Tlepe-
KJouareseM B3 MoxXHO
COEHHSATL C OCHOBHBIM
YCHJIUTENBHBIM  TPaK-
TOM J1M60 NePBbIH MHUK-
podoHHBIH KaHaJ, JH-
60  JONOJIHUTENbHEIA
BXOf, TpeiHAa3HaueH-
HBIf /151 TOJKJ/MOYeHUst

3JIeKTpoopraHa.
IIpesBapuTenbHbIe Puc. 3. [IlpuHumnuanbHas cxeMa MHKLIe-

yCHJIHTeJIH y]__y3 POB M 3MHTTEPHBIX HOBTOpHTeJleﬁ

COBEpIUEHHO OfUHAKC-

Bol. OHM BHINOJHEHBl HAa TPaH3UCTOpPaxX MO cXeMme ¢ Heno-
CPelCTBEHHOH CBA3bIQ, MEXAY CTyleHsMH. Takasi CBS3b [O3BO-
JIET Pe3KO CHU3UTh (Da30oBble H YACTOTHBIE UCKaXKeHUS YCHJIU-
BaeMoro cursana. Ilns crabuiusaniy pexxkuMa paGoThl NepBhIe
JlBe CTYIleHH OXBaueHbl IVIyGOKOH OTpHLaTeNbHOA 00paTHOH
CBA3BI0 MO MNOCTOSIHHOMY H NepeMeHHOMY TOKY. IloBhlLeHHio
YCTOHYHBOCTH M CHUXKEHHIO YPOBHSA Pa3/JHYHBIX BHICOKOYACTOT-
HBIX COCTABJAKOLIMX B o6sacTH yactor Bolme 15—20 k' cno-
cOOCTBYeT U BBeleHUe 1eNOYKH 06GPaTHOH CBA3H C KOJIJIEKTO-

pa Ha 6a3y TpaH3ucropa IT] uepe3 MOCTOSTHHBIH KOHJEHCATOP
1C3.

-

R701 KB 07 A i R

K pebepbepamopy

C BbIXOJa BTOPOro Kackajia yCHJIEHHBIl CHTHa/ yepe3 CO-
TJIaCYIOUIHH SMUTTEPHBIH NOBTOPHUTENb, COOPAHHBIA HA TPAH3HC-
tope IT3, nocrynaer Ha peryJjsaropsl TeMmGpa. IlepemeHHBIH
pesuctop /RI0 cnyxuT JJs1 KOPPEKTHPOBKH YacTOTHOH Xa-
PaKTepUCTHKH YCHJIUTE/IA B 06/1aCTH HU3IUUX yacToT, a JRI13 —
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B o6s1acTi BhicuX. Pesucroprl /1R12, 1R 14 cCHHXAIOT yCHU/IEHHe
Ha YJBTPa3BYKOBBIX YaCTOTaX, YTO TAKxKe IOBLILIAET CTaGH/Ib-
"HOCTB paboThl ycusurtens. [ns KomneHcauuu ocsabJeHHs CHT-
HaJla, BHOCHMOTO peryJjsTopamu Tem0pa, CJYXKHT CTYIeHb
Ha TpaH3uctope 174, HarpyKeHHass SMUTTEPHBIM MNOBTOpHTE-
JgeM Ha TpaHsuctope IT5. C uactd Harpysku (c pesucropa

1R22) »3MuTTEepHOrO NOBTOPHTENsl CHTHaJ 4epe3 IENOYKY
1R20, ICI2 cHOBa mOCTymaeT Ha peryJstopel Tembpa, o6pa-
3ys TaKuM 06pa3oM KOJIbLIO PeryJaHpyeMoil no 4actoTe oOpaTHoOM
CBsI3H, OXBaThIBaloLlell cTyneHH Ha TpaH3Hcropax IT4 u IT),
B KOTOPOH YaCTOTHO3aBHCHMBIM 9/IEMEHTOM SBJIAIOTCA 9Je-
MEHTBl peryJaTopoB TembOpa.

C BLIXOZOB BCEX TPeX SMUTTEPHEIX [IOBTOPHTE/IEH NpefBapH-
TeJIbHBIX ycHJauTenell ¥ /—¥ 3 curHaJbl OCTYNaoT Ha JBa MUK-
IIepHEIX YCTPOHCTBA, COCTOSIIIHX H3 ABYX TIPYNII Pe3HCTOPOB
R5—R11 u R12—R 8. Brixo nepBoro U3 MHKILIEPOB MOILKJIIO-
yeH yepe3 SMUTTEPHBIH MNOBTOPHTEeNb &4, BLHINOJHEHHHIA Ha
TpaH3ucrope 471, KO BXOAY YCHJIHTENsI OCHOBHOTO KaHaJja,
‘a BBIXOJ, BTOPOrO yepe3 TaKoH e SMHTTEPHEBIH MOBTOPUTENb

¥5 — k rHe3naM JJis BKJOYeHus: peBepGeparopa. C nomoupio
MHKLIEPOB MOXHO YCTaHaBIHBaTh HEeOGXOAHMOE COOTHOLIEHHE
MeXAy YPOBHAMH CHUTHAJIOB, NOCTYNAIOIIUX OT NpPeIBapHTe/b-
HBIX YycHJMTeNeH, WIM NpH HEeOoGXOAMMOCTH IOJHOCTBIO OT-
KJI04aTh CHTHA/T C OZHOTO MJTH HECKOJbKHX KaHaJsOB.

YcuauTe b OCHOBHOTO KaHaljla COCTOUT U3 Y3J0B ¥6 u V7.
B cocraB ycuauteng-koppektopa 6 BXOAHT KOPPEKTHPYIO-
WU ycHIuTeNb Ha Tpausucropax 671 u 6T2 u perynaarop
ycuJeHHsl (nepeMeHHbIH pesucTop 6R15). C aBuxkKa 310rO pe-
3UCTOpA CHTHAJ MOCTYIAeT Ha YCHUJIHTENbHYIO CTyNeHb, BBIIOJ-
HeHHYI0O Ha TpaH3ucrope 6T3 no cxeme C IMUTTEPHOH CTabu/Iu-
sauue#i. OTpunarensHass obpaTHasi CBA3b MO TOKY 3a CYeT pe-
3ucropa 6RI8 B uenu sMHTTEpA TPaH3HCTOpA CTAGUIH3UPYET
KO3(DHLMEHT YCHJIEHHSl, a TaKXKe YMeHbIIaeT HeJHHeHHbIe
M 4acTOTHble HCKaxeHUs CUTHaJja.

Ha Bhixogme y3na §6 BkJ/oueHB! QUIBTPEI HU3LIMX H BbIC-
IIUX YacTOT M BHIXOJHOH SMHTTepPHBIH NOBTOpHTENb. PHILTP
HU3LINX YacTOT NpejcTaBJseT co0oi ABYX3BeHHYyi0 RC nenoy-
Ky 6C12, 6R21, 6C13, 6R22. ®uAbTP BBHICIIHX YacTOT COCTOMT
H3 pe3ucropoB 6R23, 6R24, 6R25 u xoujencatopoB 6C14,
6C15. @uabTphl BKJIOYAIOTCA BbIKIIOYaTeasiMH 6B/ u 6B2,
B ykasaHHOM Ha cxeMe MOJOXKEHUH NepekJodareseii QUIbTP
HH3IUMX YacTOT BKJIOYEH, a BBICIUMX — BBIKJIIOYeH. OMHUTTep-
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HbIi NOBTOpHUTEJb, BLINOJNHEHHBII Ha TpaH3uctope 674,
CNY’KHT AJISI COIVIACOBAHMS YCHJHUTENS-KOPPEKTOpa ¢ CKOHey-
HBIM ycHJUTeNeM 7.

OxkoHeuHbIH ycuautenb cobpan Ha Tpansuctopax 7T77—7T5.
BrIxozHas CTyneHb BHIIOJIHEHA MO JABYXTaKTHOH CecTpaHcdop-
MaTOpPHOH CXeMe C NOJOMXKHTeIbHOH COpaTHOM CBSA3EIO MO INH-
tanuio. ['1y6okas oTpuuatesbHas o6paTHas CBsi3b 110 NepeMeH-
HOMY TOKY (uepe3 uenouky 7R8, 7C4) no3eosisieT 3HAUHTEJIbHO
YMEHBUIHTb HeJIMHEHHble KCKaXKeHHs, BO3HUKAlolHe Hu3-3a
HEHJEHTUYHOCTH TpaH3ucTtopoB map 772 u 7T8, 7T4 u 7T5,
a TakKe H3-33 HeJIMHEHHOCTH X BXOJHBIX U BHIXOZHBIX XapaKTe-
PUCTHK.

HavanbHoe cMeleHue Ha TPaH3HCTOPEL BEIXOXHOM CTyIMe-
HH omnpefiensieTcss auofamu 7/[1 w 7/]2, kotopwie obecrneurBa-
IOT TakXe W TeMmmeparypHyio crabuausaunmioo. B ycuanTesb
BBelleH usMeputesb M1 otnaBaeMoil B Harpysky MOI{HOCTH,
KOTOPBIH TaKXKe CJAYKHUT UHIAMKATOPOM MeperpysKHu.

Baok nuranus ¥8 ycunauressi COCTOUT M3 CHJIOBOTO TPaHC-
tdopmaropa, ABYX OTAeJbHBIX BBINPSIMHTENEH M CTabUIKM3aTO-
pa. Onun u3 Buinpamurteneit (841—814) co crabuansaropom
Ha TpaH3ucTope 8T/ npeAHasHauyeH AJ1s TUTAHUS TPAH3UCTOPOB
OKOHEYHOI'0 YyCHJINTeJsl. FICTOUHHKOM ONOPHOrO HampsikKeHus
crabunusaropa siBasiercs. cTabuanTpon 8/5. MakcuMasibHbIH TOK,
notpe6JisieMblfi OKOHEUHBIM YCHJIUTENEM, He mpeBwiiaer 1,25 A.
Jas samuThl cTabu/iu3aTopa OT Neperpysok NpelycMOTPeH
npenoxpanurend 8IlIp2. Jlamna JII CAyxHT HHIHKaTOpOM
BKJIIOYeHHsI YcuauTenss. Bropo#l BbImpaMHTeNb npeiHasHa-
YeH JJI NUTaAHUS OCTAJbHBIX y3JIOB ycuiauTessi. BeixonHoe Ha-
npsixKeHue 3TOTo BHIIpsMHTeNs 35 B mpu ToKe HarpyskH OKo-
Jgo 60 MA.

CoBMecTHO ¢ ycuauTesneM paGoTaiOT ABe OXMHAKOBBHIE aKy-
crudeckue cucteMel (Y9 u ¥10) sakpritoro tuma. B kamxzaoi
yCTaHOBJICHO MO YeThbIpe JHHAMHYeCKHe roJioBku: ase 10T [1-17
n ase 3I'[1-15. Tonoeku 10T [-17 BOCIpOM3BOAST HH3IIME H
cpennue uacrorhl, a 3I-15 — Beicuine. SINMKH CHCTEM u3-
TOTOBJIEHH! U3 JPEBeCHOCTPYMKEYHBIX MJIMT TOJILHHOH 20 MM
H OKJIeeHHl JeKOpaTHBHOH MJeHKoH. Pa3Mephl Kax/ofi cHCTeMBI
880 X 560 X 35 mMM. CbeMmHasi 3ajHsifi CT€HKA H3TOTORJEHA
U3 TOTO XK€ MaTepuasa ¥ IVIOTHO NpPHBHHYeHA K slUKY. [lJs
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yayulmleHHsi JAeMn(pUpOBaHUS MOIBHUKHBIX CHCTEM T[OJIOBOK
Ha 33JHHX CTEHKax CHCTEM pa3MelleHa MaHeJb aKyCTHYe-
ckoro conporusienuss ([TAC), BblOJNHEHHAs 110 pPeKOMeH-
JanusM, NMpuBelleHHBIM B xypHaste «Pamguo», 1969, Ne 4,
c. 27—28. Cymmapuas nusowanp orBepctuit I[TAC cocrapisier
npumepHo 450 cm? (200 orBepcTHii AuamerpoM 16 mMM). Bol-
COKOYAaCTOTHbIE TOJIOBKH 3aKpBITHl IJIACTMACCOBBLIMH  KOJINa-
KaMH. '
KOHCTPYKTHBHO yCH/IUTE/b BBIIOJIHEH NO (QyHKLHOHAIBHO-
6JIOYHOMY MPUHLHUIY M COCTOUT U3 CJEAYIOIUX OCHOBHBIX 0JI0-
KOB: TpeX OJIOKOB NpelBapHTe/bHBIX YCHJUTeNeH, ABYX 3MHT-
TEPHBIX IOBTOPUTEJEH, YCUJIHUTENSA-KOPPEKTOpPa, OKOHEYHOrO
ycuaureas, 6JoKa NMUTaHUS M mepefHed INaHeNH C YCTaHOB-
4y JICHHBIMH Ha He#l opraHa-
MU  ynpaBJaeHus. Ha
puc. 5—7 nokasaHbl uep-
TeXH I[eYaTHbIX [J1aT H
pacrnosioxkeHue  Jeranen
Ha HHUX JJIf TpefBapu-
TeJIbHOI'0 yCHJINTEIA,
SMHUTTEPHOTO TIOBTOpPHTE-
Ji U OCHOBHOTO  YCHJIM-
TeJIs1-KOPPEKTOpa COOTBeT-
cTBeHHO. Bce Groku pas-
MellleHb! Ha ofmweM oc-
HOBaHUH H3 JIUCTOBOTO
TEKCTOJIUTA  TOJILUHOH
5 mM. Buaok nutanus u
/ OKOHEYHBIH  YCHJIHTENb
l 'IF ] co6paHBl Ha OTJEJbHBIX
P - Baixa 3R JIOpPaMIOMHHUEBBIX  Iac-
CH, YCTaHOBJIEHHBIX Ha
Puc. 6. IleyatHasi nJjata SMHTTEpHOro o6lieM OCHOBAaHMM. Bux
TIOBTOp UTEJ/IS1

ycuautenss Ge3 KoxKyxa

N0Ka3aH Ha puc. 8.
Tpansucrops! BeIXofHO# crynenu (774 u 7T5) ycTaHOBIEHb!
Ha ofLieM pajuarope, YepTex KOTOPOro NMoKas3aH Ha pwuc. 9, a.
Ha puc. 9, 6 nokasan uyepTex paiuaropa TpaH3ucTOpa
8T1 crabunusatopa G6noka nutaHus. [lepeaHss maHenb Bhl-
noJiHeHa M3 JIOPa/JIOMHUHUEBOH NJIacTHHBI TosmuHOH 4 mMm. Ha
Heil pacrnojioKeHbl BCe PeryJsATOPHl YCHJEHUST H KOPPEKIHH
YaCTOTHBIX XaPaKTePHCTHK C OTHOCAILUMHCS K HUM AeTaJIsIMH, fie-
peKJIroyarte/id BXOAOB, BHIK/IOYATE/b NMUTAHUSA, NepeK/oyaTenH
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Puc. 7. TlevaTHas nyiata OCHOBHOIO YCHJIMTEJS-KOPPEKTOpa




Puc. 8. Bug ycunutens 6e3 Koxyxa

(hMNbTPOB, BXOAHbIE pPa3beMbl, jammna WHAWKATOP BKtOYe-
HUA CeTW, a TaKXe CTpenoyHbln nmpubop WM1. Ha 3agHwo0
CTEHKY LIAcCU OKOHEYHOro YCWNTENs BbIBELEHbl pasbembl AN
NnoaktoYeHns pesepbepaTopa, opraHa, a TakXe aKyCTUYecKMX
cuctem. Koxyx ycunmtens [1-o6pasHoii ¢OpMbl M3rOTOBJ/IEH
M3 CTa/lbHOro NncTa TOMWMHOA 1,5 MM. BHewHuid Bug ycunu-
TeNns NnokKasaH Ha puUC. ..

B ycunntene npuMeHeHbl NOCTOSIHHble pesucTopbl MIIT,
nogctpoeyHble — CIl13-16, nepeMeHHble pyrynaTtopoB ycuie-
Hus — Cl13-12 ¢ xapakTepucTuMKOiA Tuna B, a perynatopos
Tembpa — CI1-1 ¢ xapakTepucTukoii Tuna A. KoHgeHcaTopbl —
KT-., KAC, MBM; anektponutnyeckne K50-3, K50-6.

CwunoBoii TpaHcopmatop 8Tpl HamoTaH Ha CepAeyHUKe
W20 x 50. Mnowaab okHa 20 X 50 mm*. O6MOTKa la copep-
XunT 481 BuTOK nposoga M3B-1 0,65, obmoTka 16 — 353 BUT-
ka MN3B-1 0,49, Il — 170 sutkos M3B-1 0,96, 111 — 132 BUT-
ka M3B-1 0,18. OkpaHupylowas O0OMOTKa COAEPXUT OAWH
cnoit npoeoga NM3B-10,2.

Pasbembl AN MOAKNHOYEHNS aKyCTUYECKUX CUCTEM — YHU-
umumpoBaHHble, CIM-3. OcTanbHble pasbeMbl — CP50-74T1. TMpe-

BO
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Puc. 9. PaguaTopLi MOIIHEIX TPaH3HCTOPOB yCHJIHTENS:



Puc. 10. BHewHuiA BMA MowHoro ycunutens HY

poxpaHuTens 8Mp2 — 6bicTpogeiicTeytowmii, BIM-1. MNHAaMKa-
TOPOM BK/IKOYEHUA ycunuTtena cnyXxut namna CM-37. Ctpenouy-
Hblli NpM6op Mcnonb3oBaH Tuna M592 ¢ TOKOM MOSHOFO OTK/0-
HEHUA CTPENIKM 100 MKA; BO3MOXHO MPUMEHEHMe N6bIX Mnpu-
60p0OB C TOKOM MO/IHOFO OTK/IOHEeHUsi cTpenku Ao 500 MKA.



MCTOUYHUKM NMUTAHUSA

PACYET MHOCOOBMOTOYHOTO EPPOPE3OHAHCHOIO
CTABMNTM3ATOPA

B. Kucnos,
r. Mocksa

B xypuaine «Paguo», 1967, Ne 8 na c. 26—27 6ri1a ony6iiu-
KOBaHa cTaThsl, TAe Ha puc. 3 Obl1a NMOKa3aHa HOBas CXeMma
¢eppopesonancHoro crabuiausaropa. OfZHUM H3 NPEHMYIIECTB
3TOrO cTabH/IM3aTOpa IO CPaBHEHHIO ¢ OOCIEH3BECTHBIMH, HMe-
IOLIMMH KOMIIEHCAUMOHHYI0 OOMOTKY, SIBJISIETCSI BO3MOXKHOCTD
MOJYYeHH OT HETro0 HEeCKOJbKUX BBRIXOAHBIX HanpsiKeHHIl.
MupiMu cioBamy, cTabuiausatop crnocoGeH OLHOBPEMEHHO Bbl-
NOJHATh TaKxe M (YHKLUHH CHJIOBOTO TpaHcopmartopa.

Hanpumep, MOXKHO NOCTPOHTH TesleBU30p 06e€3 CHJIOBOTO
TpaHcdopMmaropa, a Bce HeOOXONHMble JJis €ro MUTaHUA nepe-
MeHHble HanpsiKeHUs MOJyYaTh OT CTabU/IU3aTopa, COelMHEH-
HOTO C TeJIeBU30POM MHOTONPOBOAHEIM KaGesieM. Cra6uiunsarop
MOKHO H BCTPOHTb B QYTJfp TeJeBH30pa BMECTO CUJIOBOTO
TpaHchopMaTopa, HO B STOM cJy4yae cTabU/IM3aTOP AOJIZKEH
ObITh IOMellleH B SKPaHHPYIOULYI0 KOPOGKY M3 HOCTaTOYHO
TOJICTOH JIHCTOBOH CTaJiH € BBICOKOH MarHUTHOH NMPOHHIIAeMOC-
Thlo. IIpM MCMOJNB30BAaHUM TAKOTO MHOTOOOMOTOYHOTO CTa-
6ususaropa B KauecTBe CHJIOBOrO Tpancopmaropa OTIHaAaeT
Heo6XoAuMOCTh B (PUJIbTPE HEYEeTHHIX TapMOHHUK, HECMOTPS Ha
HEKOTOPYIO HECHHYCOHJAJbHOCTb BBIXOIHBIX HanpsiKeHHH, Tak
KaK HanpsixkeHHsl AJA LieneH HakKala CHHMAIOTCSA C OTAEJbHBIX
06MOTOK.

Huxe mpuBesieH npakTHuecKHil mpuMep pacuera MHOTro0G-
MOTOUHOTO cTabu/u3aTopa AJs paguoannaparyphl.

Cxema crabuiusaropa nmokasaHa ua puc. 1. CraGumusatop
COCTOMT M3 mapaJefbHOH nenouku JpICl u Tpanctopmaropa
Tpl. Tlycth HampsixkeHUe CETH H3MeHsieTC B mpefenax oOT
Usxmin = 140 B 10 Uspxmaxe = 240 B, a Bmixopuble (cra-
OU/IbHBIE) HANpPSAXKEHHS U TOKH BTOPHYHBLIX OOMOTOK COOTBET-
cTBeHHO paBHbl U, = 270 B; I, = 0,5 A; U; = 6,4 B; I; =
=4A,U,=64B;1,=2A.
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ap! - O6MOTKa C YHCJIOM BHTKOB W,
p—— nuTaet BhinpsiMuieab. OHa MOXKeT
' cr I | F, 1,  WMeTb BBIBOL OT CePeAHHbl sl Nk-
i | Tanus BTOPOTO BHINPAMHTE/A. Be-
”ﬂl'grﬂb 5 ;EI’ Uy JUYUHBEl HanpskeHus U, ¥ TOKa
| I, GepyT 13 pacyera BLIIDSMHUTe-
Jiell, NpeAlleCTBYIOWEr0 pacyer
s _L It CTaGHJIgsaTopa. yOéMOTKup ws Ell
W, NpefHa3HAYeHB! JJIsI MUTAHHA
uenel Hakana. Moryr GwIThb Tipe-
JYCMOTPEHBl ¥ JpYyTHe BTOPHY-
Hble OOMOTKH.
BbIX0ZH Y10 MOLIHOCTB CTA0U/IH3ATOPA ONPEJeIOT KaK CYMMY
MOUIHOCTEH BCEX BTOPHUHBIX OOMOTOK: Ppux = U, - I, +Uj -
Is +Uy-1,=270-05+6,4-4+46,5.2=173 Br.
IMpunumas KIIIL cra6uiausaropa n = 0,8 u KospduuHeHT
MolIHOCTH cos @ = 0,7, HaXolsIT BXOXHOH TOK cTabu/u3aropa:
_ Poux _ 173 _

Iy = Usxmug - M -cOS@  140-08-0,7 2,24.
Hanpsaxenue U, nepBuunoii o6MoTku Tpancdopmaropa Tpl
MOKHO BHIOHpPATbh Pa3/HYHBIM. XOpOILIHE pe3yJbTaThbl [0JYyua-
orci npu U, = (1,5 — 1,7) Ugxmus- IlO3TOMY BHIGHpaEM
U, = 220 B. '

Toxk u conpoTyB/ieHHe HATPY3KHU, IPHBe/ieHHbIE K [IePBHYHON
o0MOTKe TpaHcdopmaropa,

— Peux _ 173 .
b =770,=08 = =084

Puc. 1. Ilpunuunuanbaas cxe-
Ma crabuausaTopa

PeakTuBHOe conpoTHBJEHHE MEPBHYHOH OOMOTKH TPaHC-
¢dopmaTopa
Xp= e = 2 — 110 Om.
V 2o—1r vV 2,22 — 0,98
MunumanbHoe peakTHBHOE conpoTHBieHHe nenoukn JpICl
NPH MHUHHMaJbHOM BXOJHOM HampsiKeHHH

I 2
R2 -x1+‘/ [ﬂ,— (x%+R3>] — Ry - Xp?

XMHH = X2 T R2
224% . 110 4- l/ 140 -5 (110 -|-2242)] — (224 - 110)?
= 1102+2243 = 139 Om,
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MaxkcumanbHOe ' peakTHBHOE — CONMpPOTHBJEHHE — LIEMOYKH
ApICI npu Ugxmaxe BBIMUCTIAIOT MO 3TOH XKe GopMyJie, 3aMEHUB
UBX.MHH Ha Uax.maxc == 240 B- TOl‘I.la Xmal(c == 190 OM.

Emkoctp Kongencaropa Cl

10 108
© - Xuma 314 - 139

C;= = 23,9 Mx®.

HauGosbiuee uanpsxkenue Ha xomleﬂca'rope NpH MaKCH-
Ma/JbHOM BXOAHOM HanpaxeHHH Ucy e = =22,
- 190 = 418 B.

Hcxons u3 mosyyeHHBIX pe3yJbTaToB, BBLIOHPAIOT KOHJEH-
caropel THna MBTI'O ¢ pa6ounm nanpsxenuem 800 B, coenu-
HUB NapaJljieJibHO TPH KoHZeHcaTopa eMkocThbio 10, 10 u 5 Mk®.

%aTeM HaxOJAT DeaKTHUBHOE COMPOTHBJIEHHE KOHJEHCaTo-
pa CI:

MaKe —

108 108
Xa=ger =30 = 127 Om,
peaKTHBHOE CONMPOTHBJEeHHe Apoccess Jpl npH MakCHMAaJbHOM
BXOOHOM HaNpAXeHUH
X - Xuaxe * X¢y 190 - 127

ol T Xyae — Xgp . 190 — 127 382 Om

H MaKCHMaJIbHBIH TOK Yepe3 Jpdccenb (IeficTByiollee 3HaUYCHHe)

_ Umauc - 418 .
Tnpmare = X0 = 382 = LI A

Hcxons us atoro, onpefensiior ceueHue nposoaa oOMOTKH ,upoc-
€eJis, 33/aBasicCh JOMYCTHMOH IVIOTHOCTBIO TOKa § = 2,6 —5-

MM2 ’

Bunxkaiimee GoJiblilee CTaHAApPTHOE ceueHUe MPOBOAA paB-
Ho 0,466 MMZ2, YTO COOTBETCTBYeT AHAaMeTPy MpoBoAa (Mo MEXH)
0,77 MM, a ¢ yueroM usossauud 0,83 MM mias mposonos I1IJ1
u [19B-1 u 0,86 MM pis nposoxa II2B-2.

s pacuera cep/leuHHKa Apoccens HeoOXOIUMO 3HATb Map-
Ky CTaJH WJIH HMETb KDHUBYIO ee HAMarHHYMBaHHA. Tak Kak
NPUBOAUMBIH pacueT ABJAsieTCS NPHOIHKEHHBIM, MOXKHO MOJIb-
30BaThCA YCPeOHEHHOH KPHUBOH HaMarHHUHBaHHS, NOKA3aHHOU
Ha puc. 2. Ilpu Upx = Usxyuu pabouas TOUKA JNO/KHA Ha-
Xonutbcs BOMM3M meperuba kpuBodl (rouka M). Koopaunarst
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Puc. 2. Ycpennennas KpuBasi HaMarHHYHBaHHs TpaHchoOpMaTOpHOK
cTasH
o A
9TOM TOYKH: HANPSKEHHOCTb MAPHUTHOrO N0Jst Hyyy = 15 -

MaruutHas MHAYKUUA By, = 1,3 Ta.
MakcumanpHoe 3HaueHHe MAaTHUTHOH HHAYKIHU NpH Upx ==
== Upx makc, PABHO

B

B, ZKwae 310 4791,

Makc — Pwmun Xynn 139

= YTO  COOTBETCTBYET Hyage =
A

| = 100— .
CM

Ha ocHoBanuu cliejlaHHBIX pac-
4eTOB BbIOMPAOT  CTaHJAPTHHIA
II-o6pasuwiit cepAeunux (puc. 3),
y KOTOPOr0 OTHOLUEHHE IIHPHHHI
/| OKHa K IIMpUHE CpeRHEero KepHa

7 |/ paBHO

Puc. 3. CeppeuHHk cTaGuin3a- x=5< = 1,
TOpa a

a OTHOLIeHHe BBICOTH OKHa K LIMpHHE KepHa paBHO
h
Y= z = 2,5.

3anaBuuch K03bhQHIHEHTOM 3ano/HeHHs OKHA (Josielt mio-
maayu ero, 3aHATOH MeAblo 0OMOTKH) k, = 0,4, onpeienfiioT
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BCIIOMOTaTe/IbHbIE pacyeTiible KO3(XpHIIHeHTHI
A= 2Hyake (1 +x4-9) — 2100 (1 41425 =810 L

T 1p1 waxe , 1,1 oM’
B = gty = Gririgs = 468107 o u
0 y »
4.
7 10 Ugwe 104 . 418 _ 0173,

Byaxe * © + A%+ B® T 178 . 314 - 810% (4,66 - 1073)3
Pekomengyemoe 3HaueHune Z NOMKHO ObiThb B Ipelenax
0,5—2. I10o3TOMY HEMHOrO YMEHbIIHM Byake, Hampumep,
10 3HaueHHA Byae = 1,65 T, M 10 KpHBO# HaMarHUYHBAHHs

o ' A
(cM. puc. 2) HailneM yMeHblieHHOe 3HAaueHHe Hywe = GO-C—M— .

I 7 100\¢ 1,78
pu 3TOM Z yBelHUHTCH B(55) * Tog
paBHo Z' = 0,173 - 8,35 = 1,44, uto sIBJsieTCAA YAOBJIETBOPHU-
TeJIbHBIM. 3aMeTHM, YTO B pe3yJ/bTaTe pacyeTa MOXKeT OKa3aTb-
cd, uto Z > 2, B 310M cayuae cieAyeT MpoH3BeCTH Iepepac-
yer, BbIOpAB MJIACTHHBI ¢ MEHbLUIHM OKHOM (HampuMep, mJac-
THHBI BTOPOTO CTaHjapTHoro Bapuanra ¢ ¥ = 0,5 u y = 1,5).

Janee B cBSI3U ¢ H3MeHeHHeM Hyac HEOOXOAHUMO YTOUHHTD
3HayeHUe pPacyeTHOro KospduuueHta A:

A = 2 ke (L X +9) 260 141428 _ 499 1

I,E[pl.MaKc : - L1 M
Torma mupuna cpeguero xepua IlI-oGpasubix miaaetuH Oyler
paia a = A’ - B =490 - 4,66 - 107> = 2,30 cm. Bui6u-
paiot Gauxkaiimyio 66/bLIYI0 CTAHAAPTHYIO MVIACTHHY C MPUHA-
TBIMH IapamerpaMu x 4 y — II125.
2,3

B cBs3K ¢ yBe/nnueHHeM pasMepa @ B 5z Pas YMEHbIIAIOT
,
pasmep Z’, 4TOGbI OCTAaBHTh HEeM3MEHHBIM COOTHOLIeHHe a + Z':

" 2,3
Z = 1,44' W = 1,33.

Orciona TtosnuHa HaGopa miaactuH b =a - Z" = 1,33 «
« 256 = 33 MM, a YHCJIO BHTKOB OOMOTKH Apoccelisl Wppt =
= (A")2 - B = 490% . 4,66 - 10~ = 1120. Jsa yno6crsa Ha-
CTPOMKH CTaGM/IN3aTOpa YBeJHUUBAIOT YHC/IO BHTKOB OOMOT-
KH Apocces npoTHB pacuetsoro Ha 10% — wpp = 1,1+ 1120 =
= 1230.

[Tpu HaMoTKe Apoccenss HeoGXOAMMO NpPeAyCMOTPeTb Bbl-
BOJbI OT NPOMEXYTOUHBIX BHTKOB, Hampumep, ot 100-, 200-,
300- u 400-ro BHTKOB.

= 8,35 pasa u craHer
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Ilpu pacuere TpaHc¢opmaTopa YYuTHIBAIOT, YTO €I0 pa3Me-
PHl M Bec HaxoiaTcsi B OOpaTHOH 3aBHCHMOCTH OT BeJHUYMHBI
Byaxe + Hyake. TTo3TOMY pabouyio TOUKY HAa KPUBOH HaMarsu-
YHBaHMA cJefyeT BHIOHpaTb HAa OTJOTOM, NMPAMOJHHEHHOM ee
yuacTke, nofasblue ot neperu6a. MoxHO B3ATh Te ke 3HAUCHHS
MarHdUTHO# WHAYKUMH H HaNpSXKeHHOCTH MAarHETHOTO ToJjd,
KoTopele OblIM BhiGpanbl Jjis  gpoccedsl, Byae = 1,78 Tu;

A
Hyue = loo‘a‘d‘ .
OnpeznessiioT OCHOBHOH pacueTHuH KO3h(pHIHEHT

A_z‘lix,xaxc'(l+x+y): 2.100(14-1+25) _‘410l
- Tox 2,2 Y

H CeyeHHMe MPOBOJA NePBHYHOH OOMOTKH TpaHchopMaTtopa

I 2,2
n1 =_§_x_ = -2’—5 = 0,88 MMZ2,
Buauxaiiee Gonblee cranfaptHoe cedenue pasHo 0,9161 mm?,
YTO COOTBETCTBYeT AHaMerpy mo Mexd 1,08 mm. [naMerp ¢ u3o-
aauuei 1,16 MM ana nposoga I12J1 u I19B-1, 1,19 MM — pasa
[19B-2. .

Onpenensior NOMHYIO (Ka)XyLLylocs) MOUIIHOCTb HepBUY-
HOli 0OMOTKHM TpaHcopMaTOpa NPH MAaKCHMaJbHOM BXOLHOM
HanpsixkeHUH S; = Upxmaxe + Tox = 240 - 2,2 =528 B . A.
IlosHas MOIIHOCTL BCeX BTOPHYHBEIX OOMOTOK YK€ HK3BECTHA
(cM. Hauasno pacuera): Sy = Pgux = 173 B - A. Jloaa miowa-
I OKHa, ‘3aHfiTasl MepBHYHOH OOMOTKOH, paBHA

S 528
k=3 +ls2 = Smr1m = 0758

Onpezensiior pacueTHrfi Koa(duuvent B mo ¢opmyne, or-
JIHYHOH OT MPUMeHEeHHOH NpH pacyere Apoccens:
B — Sm __ 0916. 102
Ry -x-y-k 04-1-25-.0,753

=1,22.107% cM

OrHolleHHe TOMIIUHBI TaKeTa MJIACTHH K LIMPHHE CPeIHEro
KepHa HX

7 104 - U, _ 104 . 220
Byake *w - A% - B3 1,78 - 314 - 410%.(1,22 - 10723

= 0,0778,

YTO MeHbIIE PEKOMEHJYEMOrO 3HAUeHHSl. YMEHbIIAT Byaxe
1o 3HauYeHHA - Byake = 1,63 Ta u mo xpuBo# HamMarHuYMBaHHA
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(CM. pHC.2) HaXOIAT COOTBETCTBYIOMee 3HaUeHHe Hygaee =55 —c%- .

100 \¢ 1,78
[lpu stom Z yseauuurca B (-55—-) . T,_e_:‘f:m pa3 H craHer

paBibM Z' = 0,0788 - 12 = 0,95, yro sBiseTcs yAOB/IETBO-
PUTEJIbHBIM.
YTOUHSIOT BeJIHUHHY pacyeTHOro Kodbppuuuenta A

A = 2-H'yage 14+ %4y _ 2-55-(1 4+142,5) — 296 1

[ 2,2 o™

Ilupuna cpenHero KepHa miaactii a = A’ « B = 226 »

< 1,22 . 1072 = 2,76 cM. Bumxaiimeii Gosbueit CTaHAAPT-
Hoit muacturo#t siBasercsd II132. CooTBeTCTBEHHO YMEHBIIAIOT
Z' ¥ mony4armor

7' =z 208 276 —0,95 275 276 =0,82.

Tonuuna nabopa naactun b = 2" - a = 0,82 . 32 = 26,6 mMm.

Uncsi0 BUTKOB NMEpBHYHON OOMOTKH TpaHchopmaropa w, =
= (A")? . B=226*.1,22 - 107> = 622. Tak xe, KaK W Yy
Jpoccesisi, YBEeNHYHBAIOT Yuc/aI0 BUTKOB Ha 10%—w; = 1,1 «
» 622 = 685 W npefycMaTpHUBAIOT BBIBOALI OT MNPOMEXKYTOY-
HbIX BUTKOB — 40-, 80-, 120- u 160-ro. Onpegensitor yucaa BUT-
KOB M CeueHHsl NPOBOAA BTOPUYHBIX 0OMOTOK TpaHcdopMaropa:

w, = 1,05 wl——=105 622 . 270 — 764.

YBenMYHBAOT W, HA ]0% 1 nonyvaior 840 BUTKOB ¢ OTBOAAMH
ot 50-, 100-, 150- u 200-ro BHTKOB.

Suo =—g2—=-g—2=02 MM2,

Bamxaiimee crampaptHoe ceuenue 0,2043 M2, auamerp mo
menu 0,53 MM.

w, = 1,051, 23 U = 1,05 622 2% = 19,

1
sn3=—§'———;—5—=16 Mm2,

Bauxatimee cranaaptaoe ceuenme 1,651 mv?, IHaMeTp Mo Me-
au 1,45 mm.

w4=m)3= 19,
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Bnuxaiiiiee crangaptHoe ceyenne 0,8495 MM, amamerp
no mean 1,04 mMm. Cepreunuku TpaHcopmaTopa u JApoccels
MOT'yT ObITb JIeHTOUHBIMH — H3 cTtajqu Mapku XBII. Tlpu stom
rabaputhl M Bec craGH/JH3aTOpa 3HAYHTENbHO YMEHbILIAKOTCS.
OnucanHasi MeTOAHKA pacyera coxpaHsieTcsi. B pacuere MOXHO
HCHOJb30BaTh MOKA3aHHYI0O HA pHC. 2 KPHBYIO HaMarHHYMBa-
HHS, YBeJHYUB 3HaueHus B npumepro Ha 40%.

Crabu/1H3aTop MOXKHO PacCuuTaTh W JAJS HAIPSAKEHHA ce-
™ U, = 127 B. B 5TOM csyyae npH OIAHHAKOBOH MOLIHOCTH
€MKOCTb KOHJeHCaTopa YBEJHUYHTCSl NPHMEPHO B YeTHIpe pasa,
a paGouee Hampsi:kKeHHe €r0 MOXKHO YMEHBIIHTb B JBa pasa.
Yncsio BUTKOB Apoccessl U MepBHYHOH OGMOTKHM —YMEHBILHTCH
NpUMepPHO BJBOe, a CeueHHe INPOBOLOB BO CTOJNbKO e pa3
YBEJNHYHTCS.

Ilpu npaBubHO BHIGPAHHOM YHCJEe BHUTKOB jpoccens [pl
BBIXOJIHOE HampsiKeHHe JOJKHO ObITb NPAKTHYECKH HEH3MeH-
HbIM NpH H3MeHeHHH Ugy. Ilpu cJIHIIKOM GOJIbIIOM 4YHCJIE BHT-
KOB BBIXOJHOE Hampsi2KeHHe CTabHIH3aTOpa HECKOJbKO YBesH-
YHBaeTcA ¢ yBeqnueHHeM Up.

C yBe/MHUEHHEM €MKOCTH KOHJAEHCAaToOpa pacliHpSAIOTCA TNpe-
JleIbl CTaBUMIH3ALHH, T. €. CHHKaeTcd 3HAuYeHHe Upxumn, NPH
KOTOPOM BBIXOAHOE HANpsiKeHHe CTaHOBUTCA cTabuibHbBIM. Of-
HOBPEMEHHO YBeJHUHBaeTCsl BXOZHOH TOK crabuausaropa.

Ilpu u3MeHeHHH YHC/Ia BUTKOB IEPBHYHOH OOMOTKH TpaHC-
dopMatopa w,; (BHIOOPOM COOTBETCTBYIOLIETO MPOMENKYTOYHOTO
BLIBOJA) NPOIOPLHOHANBHO H3MEHSAIOTC HAaNpsXKeHHs BceX
BTOPHYHBIX 00MOTOK. OCTaHABIHBAIOTCA HA TAKOM 3HAYeHHH
Wy, IPH KOTOPOM YCTAaHABJIHBAIOTCS HOPMaJbHble HANPSKEHHs
Us = U; = 6,4 B.

3arteM, H3MeHAS YHCJO BUTKOB W,, MOJY4YaloT Tpebyemoe
Hanpsxenue U, = 270 B 310t 06MOTKH.

NABOPATOPHbBIA CTABMAU3UPOBAHHBLIA BIOK MUTAHUSA

A. Kopo6kos,
r. Mio6epub MockoBckon obn.

Bnok nuTanus npepHasHaueH = AJA HaJaXUBaHUS H pe-
MOHTA DAa3/IHYHBIX YCTPOHCTB B JIaGOPaTOPHBIX YCJOBHSIX.
On nuraercs ot cetH HanpsixenueM 220 B +-10% u uactoToi
50 I'u. BerxoaHoe cTaGuiu3upOBaHHOE HANPsiKEHHE MOXKHO pe-
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ryaupoBath B npefenax 0,5—25 B npu MakcHUMavlbHOM TOKe
Harpysku 1o 1 A. BeixogHoe HanpsikeHHe H3MEHAETCH CTYIie-
HAMH no 5 B u nuaBHO B mpellenax Kaxao# crynenu. Kosg-
(uUKeHT cTAaOU/IM3aUUH BBIXOLHOTO HampsixKeHHs okojo 350,
amnuuTyja mynabcauuit — He 6osee 1 MB. Brixommoe Hamps-
JEHHe NPH M3MeHeHHH TOKa Harpysku ot 1 A Jo Hysst uaMeHsi-
ercs He Gosee ueM Ha 0,025 B. Temneparypuasi HecTaGHJb-
HOCTb BBIXOAHOTIO HanpsixeHusi He npesoiiaer 4 MB/°C. dpefid
BBLIXOJHOTO HanpsixkeHus 3a 8 4 pabotbl — He Gosee 10 MB.
Macca 6ni0ka B c6ope — 3,5 Kr, rabaputhble pasmepst — 225 X
X 190 X 90 mm.

B Gsi0Kke npenycMoTpeHa 3alliuTa OT Meperpysok u KOPOTKHX
3aMBIKaHUH Ha BHIXOJE C aBTOMaTHYECKHM OTKJ/IOYeHHEM Ha-
TPY3KH ¥ HHAMKauuedl ork/moyenus. Crabususarop 6JoKa J0-
NyCKaeT nepecTpofiKy Ha MaKCHMA/JbHBIH TOK HAarpyskH JO
1,5 A npu MakCHMa/JbHOM BHIXOJHOM HampsixkeHuu zo 18 B.

IMpunuunuanbuas cxeMa G10Ka nokasana Ha puc. 1. Biok
MHUTaHHSA COCTOMT M3 CHJIOBoro TpaHcdopmaropa Tpl; ABYX
MOCTOBBIX BhINpsiMHTeNe, oIuH H3 Kotopeix ([1—/4) nutaer
Lenb HArpy3kKH, a ApPYyrofl — yCHJIHTeJIb IIOCTOSTHHOTO TOKa
cTabu/H3aTopa W 3alUTHOE YCTPOMCTBO; COOCTBEHHO CTaOMJIH-
3aTropa, BhINOJIHEHHOrO Ha TpaH3ucropax TI—TH, u ycTpoHCT-
Ba 3allUTHI OT Meperpysok, BKJIOYAKOLWEro B ceGs repkon P2/1
c oOMoTkoii P2 u pene P1. .

Cra6unusatop G/10Ka MO CXeMe OTHOCHTCSI K KOMIIEHCalHu-
OHHBIM C IIOCJIe[OBAaTe/IbHEIM BKJIOYEHHeM peryJupyIoLIero
TpaH3ucropa. B arux crabusnusaropax HampsxeHHe, NocTyna-
Iolliee ¢ BRIIPSIMUTENs, NpeACTaB/seT co60f CyMMY BBIXOJZHOTO
cTabu/IM3HPOBAHHOTO HANpSKEeHUs U NaJIeHHsT HANPs KeHust Ha pe-
ryJaupyioiieM rpaHsucrope. [Ipy naBHOM yMeHbILEHHH HampsKe-
HHA Ha BbIXOJE COOTBETCTBEHHO YBeJHUHBAeTCs NajeHue Hanps-
XeHHus (a BMecTe C HUM M pacceHBaeMas MOIIHOCTb) Ha 3TOM
Tpan3ucTope. CrpemiieHHe CKOHCTPYHPOBaTh CTaGUIH3aTOp C
IJIaBHBIM H3MEeHEHHeM BBIXOJHOTO HanpsikeHHsl B LIHPOKHX
npefiesiax U 3HAYHTEIbHBIM TOKOM Harpy3KH CBfi3aHO C Bblfelle-
HHeM 60JIbLLIOH TeNJIOBOH MOLIHOCTH Ha PEryJIHPYIOIEM TpPaH3HKC-
Tope. I'lo 5Tofi npuyKHe B GJIOKe HCNOJb30BAHO CTYIEHYATOe (Ye-
pe3 5 B) u3MeHeHUe BHINIPSMJIEHHOTO HAMpsIXKEHUSI C OMOLIBIO
nepekJouaress B2, KOTOPBI ONHOBPEMEHHO KOMMYTHPYeET
H De3UCTOpBl yNpaBJAsIOLIMX CTyneHeHd craGuiusaropa, ompe-
JeJsolMe YypOBeHb BBIXOAHOIO HanpsixkeHus. B pesyJ/ibrare
MaKcHMaJ/IbHasl MOINHOCTb, BbiieNIfieMasi Ha pPeryJHpYIOLEM
Tpausucrope T, He mpeBniuaer 15 Br.
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Puc. 1. Ilpusuunx

Oco6eHHOCTBIO CTAOUIH3aTOPa SABJSIETCS MOCJENOBaTeNbHOE
BKJIIOUEHHE p-n-p U N-p-A YOPaBJISICIIHX TPaH3HCTOPOB. 3TO
no3poJifieT o0ecneyuTh CTaOMJIM3ALHI0 MaJbiX BBIXOLHBIX Ha-
NpsiKeHUR ¥ 3aluTy cTabuiu3aTopa OT HeperpysoK H KOpOT-
KHX 3aMbIKaHHu#l Ha BBIXOJe.

C obmorku /1 TpancdopMaTopa CHUMAaeTCsl IEpeMeHHOe Ha-
npsixkeHue 27,5 B, kotopoe BupsMigerca jguofamu J5—/I8
K craaxunBaercs ¢uiabTpoM RIC2. HanpsxkeHue Ha KOHHEH-
caTope paBHO npumepHo 21 B npu ammiauryle nyJbcanui
okoJio 150 MB. C nomomwsio pesucropa R2 u crabuautponos 9
1 [[10 npousBoauTCA NpeABapuTe/ibHasA CTaOHIN3aLKsl HanpsixKe-
Hua (16 B npu nyaecanusx okoso 5 MB). Pesuctop R3, cra-
6unutponst J[11 n [J12 v puox /{13 06pasyioT BTOPYIO CTYNeHb
crabunusanud. B pesynbrate storo na crabusmutponax J11
u J12 u puoze [J13 dopmupyiorcs BecbMa_ cTabU/IbHBIE Ha-
NpsKEHUs, He 3aBUCSLINIE OT FaNpAXKeHHs CETH M TOKa Harpys-
KH, IIPH OYEHb HH3KOM YPOBHe NYyJbCanui.

Takas JaBofiHasg crTabuinsanus HeoOXOAMMa MO CJeLYyio-
UM NpPHYMHAM. YTIpaBJsiollee HanpsixKeHHe MOCTynaer Ha Oa-
3y TpaHaucropa 72, SMHTTep KOTOPOTO MNOAKJIOYEH K JACTHUTEJIO
Ha nepeMeHHOM pe3uctope R20 yepe3 pa3MBIKAIOLIHE KOHTAKT b
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P1/2. dtor penuTeNb BKIIOYEH Napasijie/]bHO BEIXOLHBIM 3axKH-
MaM crabuiausatopa, T.e. B CTa6GHIH3aTOpe IPOHCXOLHUT
CpaBHEHHEe YNPaBJSAOIEro HATPSAKEHUS C YacTbiO BBLIXOJHOIO.
MakcuManbHoe HampsikeHne Ha Gase TpaHsuctopa T2 paBHO
npuMepHo 9 B, a makcumaabHoe BeixonHoe — 25 B. Cienosa-
TEeJbHO, YCTPOHCTBO 006/afaeT YCHJIEHHEM HaNpsKeHHA C
BXOJla Ha BHIXOJ, PaBHbIM 25/9, W BCSIKME BpeIHbIE COCTABJIS-
Iolve HanpsaxeHus Ha 6ade Tpansuctopa T2 GyILyT YCHJEHBI
Ha BBHIXOJE.

Crabuautpon [JI1 w puop /I3 mnpepnasHaueHbl JJs
NOBBILIEHHS] TEMIEPAaTypHOH CTaGHJIBHOCTH BBIXCIHOTO Ha-
npsizenusi. CTOH ke nebio crabunutpon /12 BriGpan ¢ MaJibIM
TeMIepaTypHbIM KO03G(UIHEHTOM HanpsXKeHHS cTaOu/iHu3aluu.
Hanpsixkenre na Ga3y TpaH3HWCTOpa IEpBOI CTYIEHI YCHJHTE-
JIsi IOCTYNaeT He TOJILKO HEMOCPEACTBEHHO C JeJIHTe s Hanpsixke-
Husa, o6pasoBaHHOro mnapamu pe3uctopoB R7RII (RERI2 wu
T. A.), HO elle U ¢ puona [J13. MHaue roBopsi, ynpaBJsioliee
HanpsixKeHHe PaBHO CYMMe HanpsiXkeHH# Ha 3TOM JAHOJE H Ha
JIEBOM (110 cXeMe) nJieue genutessi. YToOw NosCHUTb, KaKuM 06-
pasom axox [J13 u crabuaurpon Jl11 crnocoGCTBYIOT NOBbILle-
HHIO CTaOHJIBHOCTH BEIXOJHOTO HANpPSIKEHHA IPH H3MEHEHHH
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TeMINeparypbl, 3aMeTHM, YTO SMHTTEPHEIIT NIePeXoli TPAH3UCTOPa
T2 W 3JeMeHTHl LeMH efo 3MHTTepa BHIMOJHAIT (YHKIHH
YyBCTBUTE/bHOTO 3J€eMEHTa B CHCTeMe aBTCMaTH4eCKOro pery-
JHPOBaHHUs, KaKOBOH sBJsdeTca crabuiudarop. B nenu smmure-
pa 3TOro TpaH3HCTOpa AeHCTBYET CONPOTHBJIEHHe IJfl TOKa
3MHUTTEpa, SKBUBAJIEHTHOE pe3yJabTaTy OT MNapalljie/bHOro
BKJ/IIOYEHHS] BepXHel U HHXKHEH yacTed mepeMeHHOro pesucropa
R20. HanpsixkeHue Ha YyBCTBUTE/JLHOM 3JieMeHTe JOJIKHO Bce-
rla ocTaBaThbes MOCTOSTHHBIM. OHO PaBHO CyMMe ABYX COCTaBJfl-
fomux: HanpsxeHusi Us, Tpansucropa T2 M HanpsAxeHHs Ha
5KBHBA/IEHTHOM CONPOTHBJIEHHH €ro 3MurrepHoil nenu. Ilep-
Basi M3 COCTABJAIOMMX 3aBUCHT OT TOKA 3MHTTepPA H TeMIepa-
TYpPBl, a BTOpas — NpPaKTHYECKH TOJBKO OT TOKAa 3MHTTepa
(pesucrop R20 — npoBOJIOYHBIH).

Taxkum obpasoMm, TpebyeTcs COXPaHUTh HEU3MEHHBIM TOK
MHTTepa TpaH3uctopa T2. DTo# LeNH CAYXKHT CTaGHJINTPOH
J11. Ha 3tom craGu/uTpOHe, BKJIOYEHHOM KakK cTabGuCTOp,
nanaer HanpsikeHue okoJsio 0,7 B. OHo BMecTe ¢ HanpsizkeHHEM
Us, Tpansucropa T! (npumepno 0,1 B) obpasyer Ha pesucro-
pe R4 uanpsxenue, paBHoe 0,8 B, u mpakTuuecku omnpenens-
eT TOK 4epe3 TpaH3uctop T2.

Hcnonb3osanue crabucropa J[1/ mnosBojisier obGecneyuthb
TEMIIEPATYPHYI0 HEeCTAaOMJIbHOCTb BBIXOZHOTO HAampsiKEHHUS OT
H3MEHeHUsl TOKa SMMHTTepa TpaH3ucropa 72, paBHYIO NpHMep-
Ho 2 MB/°C. [Insi TeMmepaTypHO#H KOMIIEHCALlHH HAMPSIKEHL
Uss Tpansucropa T2 cnyxut auox /[[13. Ilpu noBellleHHU TeM-
neparypnl HanpsixkeHHe Us, yMeHbIAeTCsI M YYBCTBUTEJIbHBIH
3/eMeHT 6e3 IuUOXa GopMUpPOBaJ Obl JIOXKHBIH CUTHAJ O NpeBbi-
IIEHHH YNpaBAAOIEero HanpsikeHHWsi Ha 06ase TpaH3HCTOpa
T2 nap HanpsxeHHeM Ha Jeautene R20. IIpu HaluuuH Xxe JH-
ona [[I3 camo ympaBJsiollee HanpsizKeHHE COOTBETCTBEHHO
YMEeHbILINTCH H JIOXKHOIO curHasna Ha Oyzer.

Bx/mouenue crabucropa /[// no3BoJuJIO yBeNHYHTb TaKKe
KO3(ULUUEHT YCHJIEHHSI CHCTEMBI, TaK KaK CONPOTHBJIEHHE pe-
sucropa R4 oKasalocb BO3MOXKHBIM YBeqHuHTb 10 750 Owm,
3a cueT yero 6oJ/ibluasi 4acTb NPUPAIIEHUH TOKA NepBOH CTyNeHH
(T2) nocrynaer Ha 6asy Tpausucropa Bropoit cryneHu (T1)
ycuautens. Ilpu sTom BausinHe Au(dpepeHIHANTLHOIO CONPOTHB-
Jenus crabucropa [[/1 He3HAuUMTEJbHO, NMOCKOJBbKY IPH TOKE
yepes Hero B 10 MA oHO cocTaBiisieT 0K0J10 2,5 OM (1pH HOpMaJIb-
HOH TeMmmeparype), YTO MOYTH B JeCATh pa3 MeHblIle CONPOTHBJIe-
HHUS SMUTTEPHOIO mepexofa TpaH3ucTopa T mpHU TOKe 3MUTTe-
pa npumepHo 1 MA.
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IMuralouiee KOJNIEKTOPHOE HAaNpsAXKeHHe BTOPCH CTYMeHH
‘cTaGU/IM3HPOBAHO U He 3aBHCHT OT BBIXOJHOTO HaNpsKeHUS.
B 3Tofi cTynmeHu ocyllecTBJAfeTcs 3aluTa crabuausaTtopa oT
Heperpy3ok M KODOTKHX 2aMBIKaHUH Ha BhIXole. Baxkuyio
poJib B 3TOM HIpaer pe3ucTop R6, OrpaHHYMBAIOLIMH TOK KOJ-
Jekropa tpaHusucropa T1. [Ipu BO3HHKHOBEHHU KOPOTKOTO 3a-
MBIKaHHSl Ha BBIXOJ€ 3TOT TOK HE MOXKET IPeBLICHTb BeJIHYHHBI,
nNpuUMepHO paBHOH 2,5 MA u onpele/isieMOll HanpsiKeHHEM IIH-
rtanuss (15 B) m cymmapHeiM conpoTtuBjeHHeM R6 + RI16.
BenenctBue 3TOrTO M TOK peryJupyloliero rtpansucropa TO
OrpaHUYHBaETCs Ha YPOBHE, MeHbIEM NpejesbHO JOMYCTHMOTO.
B03MOXKHOCTb HCNOJIB30BAHUSI TAKOTO POZA 3aMUTHI OMpeiess-
eTcsi 3aBUCHMOCTbIO TOKa 6a30oBoi Lend TpaHaucTopa T8 or
HAaINpSI)KEHUS MeX1Y KOJJIEKTOPOM H 3MHITEPOM 3TOTO M TocJe-
pyomux (T4, T5) TpaH3UCTOPOB, @ TAaK¥Ke OT OKP YrKaIoIIeH TeM-
neparypsl. [1o10KuTebHEIM (PaKTOPOM SIBJSIETCS H TO, UTO KPY-
TH3HA BbIXOJHBIX €CTAaTHYECKHX XaPaKTePHCTHK TPaH3HCTOPOB
HE3HAYHTE/bHA H CPABHHUTEJNbHO cJab0 3aBHCHT OT TeMIepary-
PBI H HanpsiKeHUsi Ha KoJutekrope. lnddepeHnuansHeiil Ko3g-
(HIHeHT yCHJIeHHs 10 TOKY TPaH3HCTOPOB TaKXKe €J1ab0 3aBHCHT
OoT TeMmneparyprel. OTpHLATENbHBIM K€ (HAKTOPOM sBJsIETCS
3HaYyHTe/bHAash TeMIepaTypHass 3aBHCHMOCTb TOKOB YTeYKH
KOJIJIEKTOPHBIX NePeXOJ0B TPaH3HCTOPOB, TIJIaBHBHIM 06pa3oM
T4 w T3. OpHako mpH NPaBUJIBHOM BHIGOpE TPaH3HCTOPOB
H PEeXHUMOB HUX PabOThI BJHSHHE TOKOB YTEUKH MOXKHO OCJ1aGUTh.

HenocpencrBennoe u3MepeHHe HafpsiKeHHs Ha pe3UCTOpe
R6 npu wcnbitaHuu GJIOKa NMHTaHUS B UHTEPBaJie TeMNepPaTyp
or HyJs 1o nyoc 35° C nokasaJo, 4To TOK KOJJIEKTOpa TPaH3HC-
topa 71 u3MeHsieTcsi NPU OTKJIOYEHHOH Harpyske ot 1,37
Jo 0,78 MA. Tlpu Toke Harpy3ku B 1 A TOK KOJIJIEKTOpa TpaH-
sucropa TI yBenuuuBaercsi Ha 0,4—0,45 MA B yKa3aHHOM HH-
TepBaJjle TeMIepaTyp He3aBUCHMO OT HanpsixKeHHsi Ha BBIXOJLE.
Taxum 06pa3oM, NpH BOBHUKHOBEHHH Heperpys3Kd NpuU OKpY-
x)aoleit Temneparype nmoc 35° C (XyAwwuii cayvail) yepes
TpaH3ucrop TH 6yner HpOTeKsaTb To{;{

2,5—0,7
[ =1 S v =~6 A,

Tak Kak npesieJIbHO JONYCTUMBIil TOK KOJJIEKTOpPa TPaH3UC-
topa T5 paBen 10 A, 3a KOPOTKHUE NPOMEXKYTOK BPEMEHH,
KOTOpLIH TpeOyeTcsi AJisi cpabaTblBaHUA peJieHHOH 3auiuTh,
TPaH3HCTOP He ycmeer Harpetbesi. [Ipu TmiatenbHoM nopbope
pesrcTopa R6 MakcUMa/bHBIi TOK NPH MNeperpyske MOXKHO
yMeHbIIHTD JO 2,56 — 3 A. .
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Crynenp Ha Tpansuctope 73 sBisiercss GydepHoit Mexay
ynpasBJIsIOIMMY H PeryJ/HpyIOLUMH cTyneHaMH. MakcuMasbHoe
HanpsikeHMe Ha TpaH3HcTope T3 MoxkeT jgocturatb 45—50 B,
MO3TOMY €ro cJ/efyeT BBIGHpAaTh M3 YHCJIa BBICOKOBOJBTHBIX,
a B 1ienH 0asbl H SMHTTEpa BKJIOYaTh Pe3HCTOPHI, O6/Ieryaomiye
pexxum ero pa6otbl. C Toit e 11eNIbi0 B enH 6a3bl TpaH3HCTOPA
T4 Br/oueH pe3uctop RI7 co cpaBHHTEJbHO HeGOJLLIEM CO-
NIPOTHBJICHUEM.

Brrxonno#t Tpansucrop T5, KaK yxe YIOMHHAJIOCh, BLIE/Is-
€T TEMJIOBYI0 MOIIHOCTB A0 15 BT. C yueToM MakcHMaJbHOM TeM-
nepaTyphl OKp yxKatoliero Bo3ayxa nmoc 35° C u MakcHMaJIbHO#M
TeMIepaTyprl nepexoia TpaHauctopa mmoc 85° C pist pacce-
SHUA TaKOH MOLIHOCTH HeOGXOAMMO TelJIOBOE CONpPOTHBJIEHHE
nepexoj — okpyxarouasi cpena He 6onee 3,3° C/Br. Ilostomy
B KauecTBe PEryJHPYIOLIETO HKCMONb30BaH MOWHBIH KpeMHUe-
BBIH TpaH3HCTOp, HonycKawowui HarpeB kopmyca jgo 100° C.
ITpu 3toM nocTatouHo o6ecneYHTb Ha pPajHaTOPe TEMJOBOE
COMpPOTHBJIEHHE TPaH3UCTOP — cpeAa He Gosee 6,6° C/BrT.

BeixonHo#il TOK crabuin3aTopa mpoTeKaeT yepe3 OOMOTKY
P2 repkona P2/1, HacTpoeHHOro Ha cpabaThiBaHHE NPH TOKe
Harpysku 1 A. TpeBrilieHye 3TOTO TOKAa BHI3bIBAET 3aMBIKaHHE
KoHTakToB P2/1, nocse yero cpabateiBaer pesie PI ¢ camo6io-
KupOBKOi#. Ilpu 3TOM KOHTaKThl PI/2 pa3sMBIKAalOTCS H OTKJIO-
YalOT SMHUTTEpP TpaH3Huctopa T2 OT NepeMEeHHOrO pe3ucTopa
R20. B pe3yJsbTaTte TOKH uepe3 Bce TPAH3HCTOPHI YMEHBILAIOTCS
IO BeJIMYHHBI, OMpelesifieMOd TOKAMH YTEYKH TPaH3HCTOPOB.
Pesucrop RS B nenu xosanekropa 72 OorpaHHuYHBaeT TOK Yepe3
3TOT TPAH3UCTOP MPH KOPOTKOM 3aMBLIKAHHH Ha BBIXOJe. STO
NpeIOTBPAIlAeT NEPErpeB U BHIXOJ H3 CTPOS PEeryJ/iHpVIOIero
TPaH3UCTOPA 0 MOMEHTA CpabaThIBaHHUs 3alUTHOTO yCTLOHCTBA.
Hnnukaropom cpaGaThiBaHdsl 3alUTHl CJYXKHUT Jamna JI2.
Ha Boixoge cra6Guiusaropa JJs KOHTPOJSL HanpsiKeHHS
BKJIIOUeH HaMepuTeabHblii npubop MI11. Konpencarop C3 npe-
JLynpexjiaerT CaMoBO30yxkIeHHe CTYNeHH Ha TpaHauctope T3.

IlepermouaresneM B2 ckaukoo6pasHO H3MEHSAIOT BBIXOAHOE
HanpsixcHue. IlepekjioueHue Ha OJHO TNOJOKEHHe ENPaBO
(Mo cXeMe) yBeJHUYHBAEeT CONPOTUBJIEHHE JIeBOrO Ivieya JAeJH-
Tesst Ha 350—420 OM U OZHOBpPEMEHHO yMeHEIaeT CONPGTHB-
JieHHe TPaBOTo IJleua NMpHMePHEO Ha Ty ke Beanunny. Conpo-
THBJIEHHE NEPEMEHHOro pesucropa R15 Bb6pPaHO HECKOJBKO
GOJTbIIKM, YTO TPH MJIABHOM H3MEHEHUH BBIXOAHOTO Hampsixke-
HUS 1I03BOJIsIeT 06eCeYHTh NepeKphiTHe BHIXOJAHBIX —Hanpaze-
HME Ha COCEJHHUX MOJIOKEHHSX MNepekJioyatens B2,
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Bsox muraHuA CMOHTHPOBAH Ha JIOPAJIOMHHMEBOM ILN&CCI
pasmepamu 225 X 190 X 88 mm. Pacnosoxenue ysJoB u je-
Tajlel Ha IIacCH TOKasaHo Ha puc. 2. Pammarop Tpansucropa
T5 W30JHPOBaH OT LIACCH M PAacroJIoKeH B 3ajHell 'acTH Kop-
nyca. Paiuarop BHIIOJHEH B BHJE AIOPaJICMHHHEBOH MNJacTH-
Hbl ¢ pasMepamu 220 X 75 X 5 mm. Cnpasa or Tpancdopma-
Topa Tpl, KOTOPLIl pacnoJIOKEH B CepelMHe LIacCH, YKpenJe-

Puc. 2. Bup 6/10ka Ge3 3alMTHOIO KOXyXa

HHI JIBa KOHJieHcaTopa, cocraBJsiomue kKouiencarop CI, u au-
omel J1—/14 una neGombuiom paguarope. Konpencarop C4
TaKke cocTaBieH u3 1AByx. CiieBa oT TpaHcdopmaTopa pacmoJo-
xenbl pesuctop R20 u repkoH P2/1 ¢ obMotkoii P2. Tym6iep
Bl1, nepekmouarens B2, namnel JI1 u JI2, npefoXpaHHTENb
1Ip1, uaMepurtenbHblil npuGop HII! u mepeMeHHBIH PE3UCTOP
R15 pasMemensl Ha JuuIeBOH mnaneau Groka. Bun JuueBodt
TNaHe/H OKa3aH Ha pHuc. 3.

BosbuinHCTBO MeJIKHX JeTajiel CMOHTHPOBAaHO Ha Nedar-
HOM muiaTe (Ha cxeMe OGBeJeHbl IITPHXMYHKTHPHOH JHHHEH).
Ilnata pasmepamu 120 X 82 MM BbinosHeHa u3 (OJbTHPOBAH-
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HOTO CTeKJOTeKCToJIuTa TOMHHOH 2 MM. UepTex mneuaTHoit
miaaTtel 6/710Ka H pacrnosioxkeHHe JeTanedl Ha Hell MoKasaHbl Ha
puc. 4. Tpansucrop T4 ykpenjeH Ha HeGOJBLIOM paguarope.

ITon paguatopom Tpansucropa TO B AHHINE IIAacCH mpope-
3aHO OKHO pa3Mepamu 125 X 25 MM, a mojJ neyatHoH mJaTod
NpOCBEpJIEHBl OTBEPCTHA JHAMETPOM 5 MM.

Tpanchopmarop 7Tpl BbHNOJIHEH HA  MarHUTONPOBOJE
/120 X 20. O6motka I comepxkur 2200 BHTKOB npoBOAa
[12B-2 0,31, 1] — 275 ButkoB [19B-2 0,23 ¢ orBogoM ot 50-ro

Puc. 3. Buewmnuft Buj 6/0Ka NHTAHUSA

Butka, a III — 330 ButkoB [I9B-2 0,64 c orBOgaMH oOT
110-,165-, 220- u  275-r0 BUTKOB.

Huonet [J1—/I4 MoryT OmiTh 3aMeHenbl Ha JI302, J1303,
KIO202I'—K[1202C, crabunutpousl A9 n 10 — una [1814A,
A11 —ua [809—813, [JI814A—/18141, a . [JI2 — ua
HO818A—[18181, 11809, [1814B, Ho mpu 3TOM TeMmepaTypHas
HecTaOUJIBHOCTD BBIXOAHOTO HanpsikeHuss Oylaer Godgblied.
Tpanaucrop T/ KejaTeJbHO BHIGPATH C BO3MOXKHO GOJIBLIHM
kospdunnenToM Ber. Tpansucrop 738 MOXKHO 3aMeHHTb Ha
KT608b, KT601, KT602A—KT602I', KT604, KT605, T4 —
Ha ['T403B—I'T403H.

Ilepemennnle pesuctopel RI5 u R20 — npoBoJIOYHEIE,
paccuuTaHHble Ha MOLIHOCTb paccesinus 3 Br.

INepekmoyatens B2 — tuna I[NI'K-5I12H. Pese Pl — Tu-
na P3C-9, macmopt PC4.524.200 (unau PC4.524.201). I'epkon
P2/ — tuna K3M-2A, ero o6morka P2 coxepxkut 40 BHUTKOBR
nporoaa I19B-2 0,67.

HMamepurenbHblit npuGop HI11 — mukpoamnepmerp M261,
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TOK MOJIHOTO OTKJOHeHHs cTpeaku 100 MxA. Bo3MoxHO uc-
NoJIb30BaHHe NMPHOOPOB C TOKOM INOJIHOTO OTKJIOHEHHSs CTPesIKH
He Gosee 1 MA.

Crabuiu3upoBaHHbIl 60K NMHUTAHHA HaNaXXUBAIOT B clely-
IOIEH MocJIe0BaTeIbHOCTH. [IBIKOK peanctopa R20 ycraHas-
JIMBAIOT B BepxHee (MO cXeMe) nosioxkeHue. Bxioudaor 60K
M NpOBepsIOT HanpsikeHHsl Ha KoHJeHcatopaX CI (npu Bcex
NoJIoKeHUsIX nepekyioyarena B2) m C2. Ha nepBom u3 HuX
HanpsikeHusl JOJIKHBI COCTaB/IATh npumepHo 17, 24, 31, 38 u
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120
Puc. 4. Ueprex neuaTHoil miaTsl 6j0Ka

45 B (npu OTK/IIOYeHHOH Harpyske), a Ha BTOPOM — OKOJO
21 B. Y¥YcranaBiuBalOT mnepekoyaTenr B2 B noJsoxeHue
«25 B», a 1BHKOK pesucropa R15 — B KpaliHee mpaBoe II0JIO-
JKE€HHUe, NIPH 3TOM HanpsikeHHe Ha BBIXOJE HOJIKHO COCTaBJATh
npumMepno 9 B. I'lnasno Bpamast ock pesucropa R20, yctaHaB/H-
BAalOT Ha BBIXOJe HanpsikeHue 25 B.

K BBIXOZHBIM 3a)xKuUMaM GJIOKa IOAKJIOYAIOT PE3HCTOpP CO-
nporubJieHueM 25 OM u momHocThIo He MeHee 10 Bt. Ecau npu
3TOM cpabaThiBaeT 3alIUTHOE YCTPOHCTBO, BBIIBUIalOT F'epKOH
K3 OOMOTKH HA HECKOJIbKO MHJIJTHMETPOB WJIH YMEHBIUAIOT YHC-
JIO BUTKOB OOMOTKH TaK, YTOObI 3aMbIKaHHe KOHTaKTOB IepKo-
Ha MPOHCXOAUIO NPHU TOKE HECKOJAbKO GoJsibiieM, yeM 1 A.
Hamepsaior HanpsxeHHe Ha pesuctope R6, 0oHO JOMKHO OBITh
pasHo 7,56—8,5 B. Ecsu HanpsKeHHe BBIXOAUT 32 3TH NpeJetl,
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noxbupator pesuctop R6. B nociepnioro ouepenp moaGupaioT
pe3HCTOpH LenoukH R2IR22.

Kak nokasanu ucnbltaHis 6J10Ka, npH paboTe ¢ BHIXOJHBIM
HanpsxenveM 25 B nanpsxeHue Ha KoupeHcarope CI yMeHb-
miaercsi npuMepHo Ha 13 B mpu yBenHYeHHH TOKAa HArpyskH
Jo 1 A. VHbiMH c/I0BaMH, BBLIXOJHOE COTIPOTHBJIEHUE BBIIPSMH-
Tess Gnoka paBHo 13 OM. CrnenoBatesibHO, NPH TOKE Harpys-
Ku 0 0,5 A 610K B cOCTOSTHHH 00ecneyuTh Ha BBIXOJle HampsixKe-
uue oxkosio 30 B, a mpu Toke Harpysku 1,5 A — 18 B. Droro
MOXKHO J0OHTLCS COOTBETCTBYIOIIEH HACTPOHKOH CTaOMJIH3aTO-
pa G/0Ka H 3alIUTHOTO YCTPOHCTBa.

Cliepyer 3aMeTHTb, YTO ecau TpaHcgopmarop Tpl 3aMeHHTH
Ha GoJiee MOLIHBIH, TO OJIOK CMOXeT 00ecneyuTb TOK Harpy3ku
10 2 A npu nanpsxenuu o 30 B. B stom ciyuae rabaputh
6/I0Ka HECKOJIbKO YBeJIM4aTcs (CJAefyeT yBeJIHYHTh TaKkKe H pas-
MepBI pajuaropa Tpausucropa 7).



ABTOMOTOIOBUTENIAM

SNEKTPOHHDLIA PErYNIATOP HAMPSIKEHUA

M. Anekcees,
r. Konomua

DJIEKTPOHHBIE PEryJasATOpbl HaNpskKeHHS aBTOMOOHJBHBIX
reHepaToOpoOB MOCTOSSHHOTO M IePeMeHHOTo TOKa B MocJ/efHee
BpeMsl HaXOAAT Bce GoJibllee NPaKTHYECKOe NMPHMeHeHHe. STO
00bsCHAETCSI B OCHOBHOM TPeMs IPHYHHAMH: TeM, YTO 3JIEKTPOH-
HBIE PET'YJIATOPDI, BO-ePBbIX, 06/1aJaI0T BLICOKOH HaleKHOCTHIO
paboTel, BO-BTOPBIX, 00eCNEYHBAIOT BO3MOXKHOCTb OBICTPOH H
yIOGHO# peryJHpoBKH HanpsKeHHA I'eHeparopa H, B-TPeThbHX,
He TpeOYIOT KakKuX-1100 npodHuIakTHYeCcKuX paboT, CBSISaHHBIX
C 3KCIIyaraunued peryJaaropa.

ABTOpoM cTaTbu OBLTH HCCJIENOBaHBl PasjMYHLBIE BapHaH-
THl CXeM 3JIEKTPOHHBIX PeryJsTopoB Hanpskenus. Ha ocrose
NpoBelleHHOH paboTbl H ONbITa NPAaKTHUYECKOH 3KCIJyaTalMH
OGblIH  BLIOpAHBl JBa BapHaHTa 3JEKTPOHHBIX pETyJsTOPOB
HanpsixKeHUs1 I/ reHepatop6B moctosHHoro toka I'I08M aB-
tomoOuasi «MockBry-408». PerynsaTopbl MOryT GbITh HCIOJB30-
BaHbl U C JIOOBIMU JPYTHMH IeHepaTopaMH NOCTOSIHHOTO TOKa,
a Takxe B3AThl 32 OCHOBY [/l PeryJsiTopoB T'eHepaTopoB
MepEeMEHHOTo  TOKa (B 3TOM cJydae BBHIY OTCYTCTBHS pele
0o0paTHOTO TOKa CXeMa peryJasTopa yipoliaercs). DJeKTPoH-
HBIH PeryJsATOp HanpsiKeHHs, TaK Ke Kak H OObIYHBIH, 3JeKTPO-
MeXaHHYeCKHH, COCTOHT H3 peryJsiTopa Hampsi:KeHHs, peJje 06-
paTHOrO TOKa M peJsle OrpPaHHYeHHs] MAaKCHMAJbHOTO TOKa.

CTpyKTYpHasi cXeMa peryJsiTopa HamnpfXKeHHf II0Ka3aHa
Ha puc. 1. DT1OT y3ea ABageTcs Ba:xKHeHIIUM M HauboJsee CI0X-
HBEIM y370M ycTpofictBa. OH BK/ouaeT B cebst H3MepHTE/bHbIH
9/IEMEHT U YCHJIUTE/bHO-HUCIIONHUTENbHEIH 371eMeHT. PeryJsarop
HanpsiKkeHus paboraer ciaexywoiuM obpasom. HanpsxkeHue,
BbipaGaThiBaeMoe IeHepaTopoM, MOCTYIAeT Ha H3MepHTeJbHbIH
9/IeMEHT, TJe OHO CPaBHHUBAaeTCA C OMNOPHBLIM HaNpsKeHHeM
(unu HanpsxeHHeM cpabaTbiBaHHA H3MEPHTEJBbHOTO 3J1eMeHTa).
PasHocTh MexIy Hanpsi:keHHEM reHepaTopa M ONOPHBIM Hanpsi-
JKEeHHeM B BHJE YNpPaB/AOLIEr0 CHTHAJIa NOCTYyNaeT Ha YCHJHU-
TeJIbHO-UCIIOJHHUTE/IbHBIA 9/1EMEHT, KOTOPbIH peryJjHpyeT TOK
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Puc. 1. CTpykTypHas cxema peryasTopa

* +pum , +Upy
K5 m
BoivosHod Beixoduwoi
CueHan CugHan

Puc. 2. CxeMBl H3MepHTEJLHBIX 3JEMEHTOB

Oo6MOTKH BO30yxkJeHHsl TeHeparopa, NOALEPKHBas ero BHIXO.-
HOe HampsikeHHe Ha 3aJlaHHOM YPOBHe.

W3 Gosbloro 4yucsa H3BECTHBIX M3MEpHTENbHBIX 3J1EMEHTOB
JJIsl pETYJATOPa HaNpsizkeHUs1 BRIOpaHb! iBa HanboJlee POCTHIX,
HO 06J1aJalolUX JOCTATOYHO BEICOKHMM 3HAYeHHSIMH IapaMer-
poB. MaMepuTe/bHBIN 3/7eMeHT, cXeMa KOTOPOTO MOKasaHa Ha
pHC. 2, a, BemoJiHeH 110 MOcTOBOH cxeMe. OH paboraer caenyio-
mwuM obpasoM. Ilpu moBBILEHHH HampsixKeHHsl TeHepaTopa co-
OTBETCTBEHHO YBeJHUYHBAETCS1 HalpsixKeHHe Ha NepeMeHHOM pe-
suctope R2 jno HanpsixkeHusl crabuiu3auuu crabuautpona /1.
Ilpn nanbHeiileM yBeJMYeHHH BXOAHOTO HanpsiXKeHHs Hanps-
JKEHHe Ha 3TOM Pe3HCTOpe He H3MeHsieTcsl. B 3aBHCHMOCTH OT
NOJIOXKEHHsA JBHXKKa pe3uctopa R2 k Gase tpansucropa T/
NpHKJIafbIBaeTcsl HampsxkeHue ot 5,5 B 1o HampsikeHus cra-
6uau3auny craGHIMTPOHA, YTO BEHISBIBAET NOfABJEHHE NOYTH Ta-
KOro e (HECKOJbKO MEHBILEro) HamnpsixKeHHs Ha pesHcTope
R5. Tlpu JnanbHefileM yBeJHWYeHHH BXOJHOTO HanpsXeHHsA
BXOJHT B PeXHUM cTabHIH3auuu cTabHIHTPOH [[2. D10 npouc-
XOIUT NpPH JOCTHXKEHHH BXOIHBIM HanpsiKeHHeM 3HaueHHd,
PaBHOTO CyMMe HampsiKeHHH Ha pe3ucrope RS M HampsKeHHS
crabusnusauuy craGuantpona /2, u BhI3HIBaeT yBeJHYEHHE TO-
Ka yepe3 pe3HcTop RS, yBe/qHueHHe HaNpsi:KeHHs] HAa HeM H 3a-
KpblBaHHe TpaH3ucTopa T/ (HampsikeHHe Ha €ro 3MHTTepe
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cTaHoBUTCA GOJIbIlEe Hanpsi:KeHHs Ha ero 6ase). Ecau noaximo-
YUTh K BBIXOJY TAaKOTO H3MEPHTENbHOIO 3JEeMEHTa YCHJIHTEb,
HarpyeHHbIH Uenbio OOGMOTKH BO3OYXKIeHHS TreHeparopa,
€ro HampskeHHe OyJeT NOAJepPKHUBaTbCcA Ha 3aJaHHOM YPOBHE.

HsmepuTenbHblil 3J1eMEHT, BBIIOJIHEHHELH IO cXeMe pHc. 2, 6,
paboraer HeckKoibkKo HHauye. CrabuiutTpoH /I BKJIOYEH
B nenb 6asbl TpaH3ucTopa T/, KOTOPEIA 3aKpHIT A0 TeX MOP,
NoKa BXOJHOe HanpsXKeHHe (C yYeToM INOJIOXKEHHsA JBUXKKA pe-

+0pum, 0 um,

K USMEDUMETHY K UIMEQUMENL-
HOMY 3NEMEHITY HOMY GTNEMEHITIY
_T —
a /]

Puc. 3. CxeMmb! yCHJIHTeNbHO-HCIIOJNHHUTENBHEIX 3/1EMEHTOB

sucropa R2) He HOCTHTHET HamNpsi)KeHHs cTaGWJIH3aUMH CTa-
6unurposa. Tok craGHAMTpPOHA OTKphIBaer Ttpausucrop T/
H, BO3JlefiCTBYA Yepe3 YCHJIHTeJbHBIH 3/eMeHT peryJasTopa Ha
OOMOTKY BO30YXXJE€HHsI, BbI30BET YMeHbIIEHHE BbIXOXHOI'O
HanpsKeHHUs reHeparopa.

Y CHIINTE/IbHO-HGMOMHHUTE/BHEBIH 3/JIEMEHT 3/1EKTPOHHOTO pe-
Ty/siTOpa HanpsixKeHHsi JOJKeH obecneunBaTh MOJNHOE MpeKpa-
IeHHe TOKa BO30 Y K/ieHHst FeHepaTopa B COOTBETCTBHH C CHIHA-
JIOM H3MEPHTE/IBHOTO 3/1eMEeHTa H BO3MOXKHO MeHblllee NajieHue
HanpsiKeHUs Ha HCNOJHHUTENBHOM TpaH3ucTope (He OGoJlee
0,256—0,4 B), u4TO yMeHbIIaeT pacceHBaeMyl0 TPaH3HCTOPOM
MOIIHOCTb H MNOBHINIAeT cTabUIBHOCTE PaGOTHl BCEro YCTpPOi-
ctBa. KpoMme 3TOro, YyCH/IHMTENbHO-HCIIOJHHTENBHBIH 3JIEMEHT
JIo/2KeH 06/1aflaTh BBICOKOH UYBCTBHTEJNBHOCTBIO C TEM, UTOGHI
KoMMyTaluo GoJbinoro Toka (mo 3,0—3,5 A) obecneunth Ma-
JIBIM ynpaBasgwomuM TokoM (10—20 mA).

Ha puc. 3, a u 6 nokasaHbl cXeMbl YCHIHTENbHO-HCIONHHU-
TeJIbHBIX 3JIEMEHTOB, NpPelHa3HAuYeHHBIX A/ PabOThl C ONMHCAH-
HBIMH H3MEpPHTE/bHBIMH 3jeMeHTaMH (puc. 2, a u 6, COOTBeT-
crBeHHO). O6a yCHJIHTEBbHO-HCIONHHTE/IBHBIX 3/1eMeHTa 006Ja-
JAl0T NMPAKTHYeCKH OJHHAKOBLIMH NapaMmMeTpaMH H OT/JAHYAIOTCA
B OCHOBHOM TeM, 4TO OJHH U3 HUX (puc. 3, a) paboraer Kak ycu-
JauTeJb 0e3 nepeBopayMBaHHA (asbl, a BTOPOH H3MeHsieT
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¢a3y curHana Ha 180° mocKoJBKY 3TOro TpeGyeT H3MepUTEeNb-
HBIA 3JIEMeHT.

Pejie 06paTHOro ToKka B 3JEKTPOHHOM peryJsTope Hanps-
JKEHUS] OOBIYHO BEINOJHSIOT HA IOJNYIPOBOJHHKOBBIX JHOJAX.
Juonel yame Bcero BBIOHPAIOT KPeMHHEBEIE, NOCKOJBKY OHH
006/121a10T He TOJbKO OGoJiee BBICOKOH TepMOCTabUIbHOCTBIO
0 CPAaBHEHHIO C FepPMaHHUEBbIMH, HO H OOJBIUMM MPSIMBIM
najeHueM HampsikeHust Ha HUX (1,1—1,3 B), wucnosb3yemeiM
I paboThl peJie OrpaHUUeHUs] MAKCHMAJIBHOT'O TOKa (repMaHue-
Bble JHOJIBI MMEIOT MpsiMoe mafeHue Hanpsixkenusa 0,56—0,8 B).

B KauecTBe peJie OTpaHHYEHHS] MAKCHMAJlbHOTO TOKa OOBIY-
HO HCIIONIB3YIOT TPAH3HCTOP, BKJIOYEHHBIH MapaJjesbHO H3Me-
PHUTEJBHOMY 3JeMEHTY 3JEKTPOHHOTO peryJ/sitopa Hampsxe-
HHUSl M BO3JeHCTBYIOIMHA Ha YCHJIHTENbHO-HCIIOJHHTEbHBIH
9JIeMEHT TakKHM 06pa3oM, YToOB!l TOK O6OMOTKH BO3GYXIEHHS Te-
Heparopa npeKpauajcs NMpH yBeJHYEHHH TOKA Harpy3kKH BbI-
Ille IOMYCTHMOMH BeJIHYHHBL. ¥YTIPABJISIOIUM CHTHAJIOM JJIsl TPaH-
3HCTOpa peJle OrpaHHYeHHs] MAaKCHMAaJlbHOTO TOKAa sIBJIsieTcsl ma-
JleHHe HanpsixKeHHs Ha Juojax peJje cOpaTHOTO TOKa, 4Yepe3
KOTOpble NpoTeKaeT OOWHKi TOK HAarpy3KH reHeparopa.

IMpuHUMNHANBHBIE CXEMBI JIBYX 3JIEKTPOHHBIX pPeryJsTo-
pOB HanpsixkeHHsl npuBefeHbl Ha puc. 4 u 5. OcobenHocTeio
BTOpPOTO peryJasitopa (puc. 5) 1O CpaBHEHHIO C TMEPBHIM s1BJsA-
eTCsl TOJAKJ/IOYEeHHE H3MEPHTENBHOTO 3JeMeHTa He K BBbIBOLY
«fI» perynasitopa, a K BHIBOAY «b5», Ha KOTOPOM HampsixKeHHe
«CKODPEKTHPOBAHO» HA BEJHYHHY NMajleHUfl HANpsAKeHHs Ha JH-
onax [4—/I6. TloaroMy peryasaTop mo cxeMe puc. b nmpeanou-
THTeJIbHEe, OJHAKO JJIsE COXPaHEeHHs BHICOKOH UyBCTBUTEbHOCTH
peryJsiTopa B er0 H3MEPHTEJNbHOM 3JIeMeHTe JOJI2KeH OhTh yCTa-
HOBJIEH TPaH3HCTOP ¢ GOJIBIIHM CTATHYECKUM KO3(HUIHEHTOM
nepenaun Toka Ber (He menee 120).

Pabory 3JeKTpPOHHOTO pelie-peryiasTopa yAO6HO paccMoT-
peTh mo cxeMe, KOTopad NokasaHa Ha puc. 4. [locsie 3amycka
JIBUTaTeJ1sl FeHepaTop BbIAAeT HeGOJBILOe HayalbHOE HanpsixKeHHe
(6—7 B) 3a cueT ocTaTOYHOr0 MarHeTH3Ma CTaJbHOTO Kopiyca
H TOJIOCHBIX HAKOHEUHHKOB. DTO HanpsXeHue, NPUIIOKEHHOe
K BBIBOLY «/», OTKpbIBaeT TpaHaucrop T/, yepe3 KOTOpHIH Ha-
yyHaeT nporekatb TOK 0Oasbl TpaHaucropa T2. Tpausucrop
T2 rtak:xke OTKDBIBaeTCsi, YTO IPHBOJHT B CBOIO ouepelb K OT-
KpbiBaHHI0 TpaH3ucropa T3. Uepes tpansuctop T3 HaunHaer
NpoTeKaTb TOK OGMOTKH B030Y:KIeHHs TreHepaTopa, BCJEACT-
BHE Yero ero BHIXOJIHOEe HamnpsKeHHe Bo3pacraer. Ilpu Hamps-
XKeHHH reHeparopa 9,9 B orkpeiBaercs crabuautpon /I,
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Puc. 5. IpunuunnanbHas cxeMa yJydUIeHHOTO 3/EKTPOHHOIO Pery/aaTopa




TMOANEPKHBAs C ITOr0 MOMeHTa Ha jeaurtene R2—R3 nocrosin-
Hoe HanpsixeHHe. HampsixkeHne Ha Ga3e TpaH3ucropa T1
ycTaHaBJMBalOT B mnpefienax 5,3—9,9 B. Hanpsixkenue renepa-
TOpa NMPOJOJKAET BO3PACTATh [0 BEJUYHHEL, PABHOH CyMMe Ha-
npsixKeHUs cTabuIH3anuu crabuinTpoHa /2 u najeHHs Hanps-
XKeHus B pesucrope RS (5,0—9,6 B), mocse uero craGUIHTPOH
/12 BXOAHT B 30HY CTaOHJIM3aIHH, BbI3bIBas NOBLIIEHHE HANpS-
JKeHHs Ha pesucTope R5. DTO MPUBOAUT K PE3KOMY 3aKpbiBa-
Hulo TpaH3ucTopa T/, a Bcaiel 3a HUM U TpaH3ucTopoB 72 u T3,
H TpeKpallleHHI0 TOKa BO30yxIeHHs reHeparopa. Takum o6-
pasoM, HanpsiKeHHe TeHepartopa B mpenenax ot 5,0 + 6,9 =
= 11,9 B 50 9,6 4+ 6,9 = 16,5 B Gyner noiaepxuBarbcs Ha
3alaHHOM YpOBHe, KOTOpPOE€ YCTaHaBJHBAIOT NePEMEHHBIM pe-
3uCTOpOM R2.

IlockoabKY ympaBleHHe TOKOM BO30yxkJIeHHS TeHepartopa
HOCHT KJIOUeBOIt XxapakTep, a 06MoTKa Bo30y:xaeHus ob/ajfaer
3HAYMTELHON HHAYKTHBHOCTBIO, B HEHi NDH PE3KOM TNpeKparie-
HMH TOKa, BO3HHKAIOT BCIJIECKH HanpsiKeHHS CAMOMHIYKIIHH,
MOTVIIHE BLIBECTH U3 cTpos Tpausuctop T'3. [losTomy sToT TpaH-
34CTOp 3alyieH AuofoM [I7, BKJIOYeHHHIM napaJjesbHO 00-
Motke OB B030yxK7eHHS TeHepaTopa.

B kauecTBe peJie 06paTHOro ToKa paboratoT xuoast 4 — JI6.
[NapasiesbHOe BKJIOYEHie JIMOJOB HMMeeT I1le/Ibl0 YMEHblIeHHe
paccerBaeMoOil Ha HHMX MOLIHOCTH NPH NPOTeKaHHM TOKa Ha-
rpyskH, focruraouero 20 A. Takoe BK/IIOUeHHe 1HOIOB TpeGy-
eT uX moxbopa no OAMHAKOBOMY NPAMOMY NaJieHHIO Hanpsake-
HMSl Ha KaXJIOM U3 HUX NpH ToKe 6—7 A.

PeJie orpanuueHHs MAKCHMAaJIbHOTO TOKA BLINOJIHEHO Ha TPaH-
sucrope T4, nepeMeHHOM pe3ucrope R7 u pauome /JI3. Jluon
npeJioxpaHsieT pesie OT Pa3psAJHOro TOKa akKKyMyJsaTOpPHOH Ga-
tapeu. [lafieHHe HanpsiKeHUs OT NPOTEKAIOLUIETO Yepe3 JHOADI
J14—/16 Toxa HarpysKH NpHJIOXKEHO K pe3ncTopy R7, a ¢ ero
IBHKKa — K 0ase Tpansucropa T4. B 3aBucuMocTH OT TOKa
HATPY3KH M MNOJOXKeHHs IBHXKKa pe3ucTopa R7 Ha mepexoi
smuTTep — 6Gasa 3TOro TpaH3HcTOpa noctynaer GoJjbllee HJH
MeHblllee HanpsikehHe. Ec/lH 5TO HampsikeHue LOCTHTaeT He-
KOTOpOil ompejie/leHHOH BeJHYMHB, TPaH3HCTOP OTKPLIBaeTcH,
IYHTHPYS TPaH3UCTOPbI T2 1 T3 ¥ yMeHbILasi TEM CaMbIM TOK
0OMOTKM B036YyxKIeHHs reHeparopa. Hanpsikenue renepatopa,
a 3HAYMT, H TOK Harpy3kH YyMeHbluaiorcsi. Pese orpanuuenus
MaKCHMaJIbHOTO TOKa HaulHaeT paboTaTh TOJNbKO [IPU Neperpys-
Kax reHeparopa. PexuM ynpaBieHHA TOKOM reHeparopa —
nyJAbCHp yIOIKH.
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B onuHchiBaeMbIX YCTPOHCTBAaX He NpelycMOTpeHa 3alliHTa
Tpansucropa T3 OT KOPOTKHX 3aMbIKaHH U LieTIH €T0 KOJJIEKTOpa,
KOTOpOe BO3MOKHO IpH npoGoe 0OMOTKH BO3OYKIEeHHUs TeHepa-
TOpa WJIM CAyyafiHOM 3aMblKaHHM 3axuMa «/[I/» Ha Kopmyc aB-
ToMOGHJIs. TIpHHIMNIHANBHO Takas 3alluTa MoxeT ObTb BBe-
JeHa B YCTPOHACTBa, HO ee HeoOXOIUMOCTb COMHHTEJNIbHA,
NOCKOJIbKY mpoGoit OOMOTOK BO30Y:KIeHHUs TeHepaTopoB —
AB/leHNe OYeHb pefKoe, a c/ayuailHblX 3aMblKaHMi BOOOLIE
He cJelyeT JOMYyCKaTh.

DNeKTPOHHBIA peryJasiTop, cobpaHHbii mo cxeMe puc. 4,
NOKasaJj XOpOoLUHe S3KCHJyaTallHOHHblE XapaKTepHCTHKH. [lpu
M3MeHeHUH TOKa Harpy3ku oT 5 0 15—18 A nanpsi:kenue B Gop-
TOBOH ceTH naMensierca Ha 0,2—0,25 B. Peryastop nampsixe-
HUSI, BBIIOJHEHHWMA 1O cXeMe puc. 5, obnanaer eie GoJee
BHICOKOI! CTeneHblo cTabHINH3auyuy HanpsaxeHus. Pacxon suep-
Ty OT aKKyMYJsATOpHOH 6aTdped, K KOTOPOH NOCTOSIHHO MOJ-
KaoueHa nenouka RI—R3, oueHb HeBellHK — npumepHo 10—
15 MA. Tlpu ANUTENbHBIX CTOSIHKAX aBTOMOOWJIS aKKYMYJsITOp-
Hyilo 6aTapelo BcerAa clelyeT OTKJ/0Yarh.

[To nmpunuuny paGoTbl peryJasaTop, coOpaHHbIA 1O cXeMe
puc. 5, He orsinuaercsl or npeabiymero. OcobeHHOCTH ero pa-
60ThI Obl/1IH OTMEYEHH! BbILLE.

Jas noBBILEHHS] HANEXXHQCTH U TEMIepaTypHOH cTabu/ib-
HOCTH paboThl peryJjsaTopa JHOAbBI U TPaH3HCTOPbI BLIOpAHEL
KpeMHUeBbIE (32 HCKIoueHHeM Juozna /13, puc. 4, u 2, puc. 5).
TlepeMeHHBIE PE3UCTOPHI — MPOBOJIOYHEIE C 3aKOHTPUBAIOILEHACS
OChIO.

Tpaunsucrop T1 B peryJasTope, cOGpaHHOM IIO cXeMe pHC. 4,
JosKeH HMeTb Kos(duuueHT Ber He Menee 50. Tpanauctopsl
T4 B o60ouX peryJstopax xesareJbHO BbIGpaTbh € JOCTATOYHO
BBICOKHM Br. OcTanbHble TpaH3ucTopbl noadopa He TpebGyioT.
CrabuIUTpPOHBL cJaefyeT NoA00OpaTh N0 HampsiXKeHHI0 CTaGHJIu-
sauuu: g1 — 9,9 B, 12 — 6,9 B (puc. 4); 11 — 9,4 B (puc.5).
Hanpsixkenusa crabunnsanud  CTaGUJINTPOHOB  ONpPeAeNsiOT
rpaHuIlbl [1ana3oHa peryJdpoBaHus HanpsKeHHs TeHepaTtopa.
Pesucroper R6 (puc. 4) u R7 (puc. 5) HOJKHBI ObITH paccyuTa-
HBl Ha MOLIHOCTb paccesiHus He MeHee 4 Br.

Tpausucrop I1210A Heo6XOZHMMO YcTaHaBJIMBAaThb Ha pa-
JUaTop B BHIE IVIACTHHBI WM YTOJKa H3 JAIOpaJIOMHHHS TOJ-
muHo# 4—5MM M o6meit naomaabio 30—40 cm?. Ha takom ke pa-
nuatope miomansto 50—70 cM? ciepyeT KPenuTb M JUOABI
[4—/l6. Ha 3tux puojnax BbifiesisieTcsl SHAuWTeJbHas TeIJo-
Basg MOLIHOCTbD,
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TlpaBusibHO cOGpaHHBIN 3JE€KTPOHHBLIH PEryJsTOP HayHHa-"
eT paGorare cpasy. HanpsxkeHue ycTaHaBAHBalOT npH pa6o-
TalolIeM aBurarese Ha ypoeue 13,7—14,0 B. 3arem ycranasiu-
BalOT MaKCHMaJbHBIH TOK Harpysku 20 A. PeryanpoBouHble
paboTEl MOXKHO MPOBECTH Y JO YCTAHOBKH PeryJ/isiTopa Ha aBTo-
MOGHJIb. J1Jisi 3TOr0 HeOGXOAUMEL 1Ba HCTOYHHKA MIOCTOSIHHOTO TO-
Ka: cTaOU/IH3HPOBAHHLIH C MJIABHOH Pery/IHPOBKOH HaNpAKeHHs
B npezenax ot 10 B no 17 B u TokoM Ha?/)vsxu o 5 A u moGoii

l——f e 3
(] o + O~ + =
S >
§§ g5 AR
S S Q§ S 2 \R§
< l ~
53 S IE me| IS S
S S S¢ i VAESS
§% S8 ¥ 24§ R
= Ss| |58 Fras  |Ss
£ =8 S S LA 58
§ §§] < S3
=8 SS =S
z 7
Puc. 6. Cxemnl PETYJMHPOBOYHBIX CTEHIOB JJIs1 HAJNaXKUBAHUSA JIEKTPOHHBIX
PeryJisiTopos

Ha 12—13 B ¢ nonycruMeM TokOM Harpysku 20—25 A (nanpu-
Mep, aBTOMOGMJIbHHI akkymyasTop 6CT42).

Cunauajia co6MpalOT CTeHJ NO cXeMe, H300paKeHHOH Ha
puc. 6, a. Amnepmerp HAII2 pomxkeH uMeTb WwKaay 1o 5 A.
TlepeMeHHEIE PE3HCTOPE! 3JIEKTPOHHOTO PeryJ/siTOpa YCTaAHAB/IHU-
BalOT B NOJIOXKEHHKS, COOTBETCTBYIOIIME HUIKHUM IpefleslaM pe-
FyJHpOBKH (R2 — B HHXHee, R7 — B BepXHee MO cXeMe,
puc. 4, R2 n R8 — B BepxHee, pHC. D). ¥CTaHABANBAIOT HCTOY-
HUK CTabu/IM3MpOBaHHOrO HampsixeHus Ha 10 B, BrJuaior
TyMGJiep B1 u nipoBepsioT TOK amrepmerpa MI12, xotophiil foJ-
XeH ObiThb npuMepHO paBeH / = Upu/RI (3TOT TOK UMUTHPYET
TOK BO36GYKIEHHs TeHeparopa). 3areM, MeIJIEHHO YBeJIHUHBast
HanpsKeHHe HCTOYHHKA, 3aMeyaloT mo BoabTMeTpy HIII Mo-
MEHT Pe3KOro NpeKpallieHHs TOKa, NPOTeKalolero yepe3 aM-
nepMeTp. YMeHbIUAIOT Tenepb HampsKeHHe HCTOYHHKA JO MO-
MeHTa TNOABJEHHs TOKA B IlenH aMmmepmerpa. PasHocTh Mexny
3THMM HAampsiKEHHSAMH ONpelleJiieT YYBCTBHTEJNbHOCTb peJie
HanpsxeHusa. Xopolleii YyBCTBUTEJNbHOCTBIO CJIEAYET CUKTATh
0,1 B, nonycrimoin — 0,2 B. Ilpu Gosiee HU3KOH YYBCTBHTEJb-
HOCTH caefyeT noao6parb TpansucTop T1 ¢ 66sbmiuM Koaddu-
LHEHTOM Ber. 3aTeM NpOBEPSIIOT UYBCTBUTEBLHOCTh HA BepXHEM
npefeJie pery/aHpcBaHua Hanpsixenus (R2 nepeBoiaT B Apyroe
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KpaiiHee moJsioxeHue). UyBCTBUTENBHOCTb HA BepXHeM mpenese
MoxeT OhITh Xyxe He Oosiee ueM Ha 10—30%. ¥YcranaBnu-
BaIOT pe3ucTop R2 B NOJIOXKEHHE, COOTBETCTBYIOLLEE HANPSKEHHIO
cpabaThiBaHHus peJie HaNpsKeHus, paBHoMy 14 B.

3areM coGHpalOT PETyJHPOBOUHBIA CTEHJ MO CXeMe, MOKa-
3aHHOiT Ha puc. 6, 6. AMnepmerp MI11 nonxen ObiTb paccuu-
TaH Ha TOK Jo 25 A, a HII2 — 5o 5 A. Peocrar R2 jnosixeH
JonycKaTth paccesiHue MomHocTH Ao 20 BT. ¥YcraHaBJauBawT
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Puc. 7. BapnaHT npHHIHMNOHAJIbHOH CXeMBl 3JIGKTPOHHOIO peryJsitopa

IBHXKOK RZ2 MpHMepHO Ha CepelMHY U BKJOYawoT TyMOsep B/.
Awmnepmerp HII2 ponxen nokaseiBath TOK 20—25 A. Tok am-
nepMerpa HIIl nonxkeH ObiTb paBeH HYJIO, T. €. PErYJsATOP
3aKpHIT 10 TOKY meperpysku. Eciu Temepp BBIKJIIOUHTH TYMOG-
Jep Bl, BriBecTH JBUKOK pe3uctopa R7 (R9Y, no puc. 5) peryas-
TOpA B HHUXHEE M0 CXeMe NOJIOKEeHHe, COOTBETCTBYIOLIEe MAKCH-
MalbHOMY Npellely OIpaHHYeHHs TOKa Harpyskd, M CHOBa
BKJIOUHTh TyMOsep, TOK amnepmerpa HII2 ocraHeTcsi mpex-
HiM, a amnepMmerp HII1 nokaxeT TOK, paBHBIH Upw/RI1.
Tym6nep Bl crepxyer  BKJIOYaTb Ha KOPOTKOE BpeMs,
IIOCKOJIbKY aKKyMyJsiTopHasi Oatapesi IPH 5TOM HHTEHCHBHO
paspsizkaercs. [l yCTAaHOBKH Ipeliesla OTPaHHYEHHS] MaKCH-
MaJIbHOTO TOKa Harpy3KH HeoOXOIMMO YCTaHOBHTbH NMOJI3YHKOM
peocrata R2 Tok amnepMmerpa HII2, pasumii 20 A, a 3atem,
Bpawias ochb pesucropa R7 (R8, puc. b) 3JeKTPOHHOTO peryJs-
TOpa, JOOMTLCS TNpeKpallleHHsl TOKa, NPOTEKaloLIEro yepes
amnepmerp HIII.
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D/eKTPOHHBIH PeTyJIATOp HANPSIKEHHS YAOOHO YCTAaHABJIH-
BaTb Ha aBTOMOGuJe psgoM ¢ PPH c¢ tem, yTo6el mpu HeoGxo-
JHMOCTH MOXKHO ObLJIO JIETKO HX INepekKJIoyath.

B 3ak/ioueHHe cJenyeT OTMETHTb, YTO He BCE SK3eMILISpPHI
aBTOMOOHJIbHBIX T€HEPATOPOB MMEIOT HadyajlbHOE HAaIpsiKeHHe
oKoso 6 B. Y HeKOTOpHIX H3 HHX OHO He mpeBbiiaer 1—2 B.
C TakuMH TeHepaTopaMH 3JIEKTPOHHBIH peryJsitop paborarb
HEe CMOXeT — TpaH3ucTop T3 ocTaHeTcsi 3aKpHITHIM, H TOK
OOMOTKH BO30yXKJIeHUs1 OyJeT paBHbIM HYJMO. B nofoGHBIX
cIy4anX 3JeKTPOHHBIH PeryJasTop HanpsiKeHUS CJAelyeT BbI-
HOJTHUTDB MO CXeMe, u306paxKeHHOM HA puc. 7. XapaKTepUCTHKH
3TOTO PeryJ/siTopa MpakTHYECKH TaKue e, KaK H Y OMHCAHHHIX
Beillle ycrpoiictB. Tpausuctop T1 moxuo 3aMeHuth Ha KT602,
T5 — na MII115. Pesucrop R6 mosKeH paccedBarb MOLIHOCTb
He MeHee 4 BT. MoxHO Takxke OGOHTHCH He3HAYHTeJbHBIMH
H3MeHeHUsIMH 6a30BO#t Lenu TpaHsuctopa T4 B peryJaaTope no
cxeMe puc. 4. MaMeHeHHs CBOAATCS K BKJIOYEHHIO JHOJA MeX-
1y 6a3ofl TpaH3UCTOpA U ABHUIKKOM pe3ucTopa R7 M M3MEHEHHIO-
MecTa BKJIOUeHuss nauoaa J[I3 — oH JovikeH OBITh BKJ/IOUEH
B TOH e MOJSPHOCTH B PaspblB HUXKHErO MO CXeMe BBIBOAA
pesucropa R7. OIHAKO NPH 3TOM HECKOJBKO YXYIUIMTCHA TOY-
HOCTb TMOJJEPKAHUS HANpPsIKEHHs Ha BbHIXOXHOM 3axuMe «b».
O6a puona — tuna J1223b.

CTEKNNIOCUYUCTUTEND C PETYSIMPYEMBIM PEXKUMOM PABOTDI

B. LLiesenes,
r. Mockea

B coBpeMeHHHIX aBTOMOOMJ/IAX CTeKJOOYHCTUTENH MOTYT
paborarh B ABYX peXHMax — HeENpPepbIBHOM H MYJIBCHPYIOLIEM,
KOTJa MeXAy CJeAYIOIUMH APYT 3a APYroM B3MaxaMH ILETOK
caeayer maysa. DTOT BTOPOH PeXHM odeHb YA00eH npu cjaaGoM
JOXI€e ¥ U3MOPOCH. MOXKHO JIH OCHACTHTb TaKHM YCTPOHCTBOM
aBTOMOGHJIM, Y KOTOPBIX CTEK/JOOUHCTHTeNb MOKeT paboTartb
JHIIb B OJIHOM PEXHMe, W IIETKH, Aaxke NpPH caabblXx ocajkax,
JBHTAsiCh HENpPEephIBHO, Pas3fpaxaloT BOAUTEJS H IPexKAeBpe-
MeHHO M3HAIUKUBAIOT JIOGOBOE CTEKJ/IO aBTOMOOHJIA?

YerpoiicTBO, Cxema KOTOpOTO NOKas3aHa Ha pHc. 1, nosposs-
€T CAeJaTh MyJIbCHPYIOLIUM pexKHMM paboThl CTEK/IOOYHCTHTEN,
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Puc. 1. [lpHHUHMNHA/NbHAA CXeMa YCTPOHCTBA YNpPAaBJEHHSI CTEKJO-
OYHCTHTENIEM

CHabXKeHHOTO 3JeKTpHuecKHM npuBOfoM. OHO InpeAacTaBJsieT
co60it HeCUMMEeTPUYHLIH MYyJbTUBHOpATOp, COOpaHHbIHA HA TpaH-
sucTopax T/ u T2, u K/IOUEBYIO CTYIeHb Ha TpaH3ucTope T3.
Harpyskoii KJ/o4eBOH CTyNeHH CAYKHT 3JeKTPOMarHUTHOE pe-
ae-P1. Koutaktel P1/1 3toro peje ynpaeisior paGoToil 3sek-
TPOJBUIaTe/Isl CTEKJIOOUHCTHTES.

OnHoOBpeMeHHO C OTKphIBAHHEM TpaH3uctopa TI OTKpHIBa-
ercss u Tpausucrop T3. Ilpu stom cpabatbiBaer pese PI, u
BKJIOUAeTCS 3JIeKTPOABHTaTe b, Uepes KOPOTKHH NPOMEXKYTOK
BpeMeHu TpaHsuctop T/, a Bejel 3a HUM U TpaH3uctop T3 3a-

KKowm3
~——]
i)

KKowm2)
~—l]
B

i)
Puc. 2. Tlevatnas naata yctpoiicTBa
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KpoloTcsi, H pene ork/aountcs. ORHAKO 3JEeKTPOJBHUTATETb
OCTaHeTCs BKJIFOYEHHBIM yepe3 CBOH G/I0K-KOHTAKThI (Ha CXeMe He
[IOKA3aHbl) [0 TeX INOp, NOKa He 3aKOHUYMUTCS LHUKJ JABHKEHHS
metok. HoBBIA IUKJ HauHeTCsd €O CJEAYIOMIEr0 OTKPHIBaHHS
tpausucropa TI. [IJUTeJbHOCTb Iay3bl MeXAY B3MaxaMu
NJIaBHO PEeryJHpPYIOT NMepeMeHHBIM pe3ucTopoM RJS. Jlutenb-
HOCTb T1ay3bl MOXKHO U3MEHATb B Ipefeiax 5—40 c.

YcTpoiicTBO CMOHTHPOBAHO Ha NeyaTHO# MNJare, IOKasaH-
HO# Ha puc. 2. [Tnary pacnosaraioT noj nNpHGOPHBIM IIHTKOM,
a pyuky pesucropa R3S BbIBOAAT Ha JULEBYI NaHEJb ILIHTKA.

B ycrpoifictee mcmoab3oBaHo peae P3C-10, nacnopr
PC4. 524.304. MoxHO HCIOJIB30BaTh JMo6oe moaXofsuiee peje
¢ TokoMm cpaGateiBauusi 50—70 MA. Tpausucropsr TI1—T3
MOTYT OBbIThb 3aMeHEeHB! JIIOObIMH HH3KOYAaCTOTHBIMH MaJIOMOLIl-
HBIMH n-p-n Tpan3ucropaMu. Ilepemennellt pesuctop R3 THma
CIT uau CIIO. '

B kauectBe nepek/mouarens Bl MOMXHO HCIOJb30BaTh yc-
TAHOBJ/IEHHbI Ha aBTOMOOMJIE INepeKJiouaTesb, YAAJHB Iepe-
MbIUKY MexKIy BbiBoZaMu 2 H 3 (cM. cxeMmy).

B nonoxenun 2 mnepeksaiouatenss Bl cTeKJI00UHCTHTE b
paboTaeT B HepePLIBHOM peXKHME, a B MOJOXKEHUH 3 — B MYJib-
CHp YIOLEM.
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JOCAA® CCCP. 1976.

93c. ¢ uaI.
Ha xouu. moa.: coct. JI. H. Jlomakus.

B cGopHHKe TNpPHBeNeHH ONMHCAHHA DPafHONWGHTENbCKHX KOHCT«
PYKUHA H MeTOAMKAa pacueTa HEKOTOPHIX Y3JIOB annapaTypu. B onuca-
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paguoaioGHTe e,
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B NOMOLLb PARMONIOBUTENO

Buinyck 53

Coctasutens Jl. H. Slomakun
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Map. N2 2/770. Dopmar 84X 108!/3,. Bymara rtunorpadpekas Ne 3. Tuoaw
500 000 3k3. (Il 3-n 250 001—500 000). Liewa 19 kon. VYecn. n. n. 5,04.
Yu.-u3p. n. 4,54, 3ak. 5—3221.

Opaena «3Hak Moueta» u3g-so [OCAAD CCCP, 107066 Mockea, B-66, Hoso-
ps3aHckas yn., A. .

TonosHoe npeanpuatMe pPecnybnuKaHCKOro NPOM3BOACTBEHHOrO O6bLeAnHEHHA
«Monurpacgkumuran Fockomusgara YCCP, Kues, yn. BosxeHwo, 3.
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