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PAAUMO NNIOBUTEJTIO-
KOHCTPYKTOPY

nPHMBOP ANA NMOMCKA
HEMCNPABHOCTEH

O. Netpakos

OueHb YacTo NPH HACTPOHKE WJH PEMOHTE 3/I€KTPOHHBIX 6JIOKOB Ha
uugpposbix mukpocxemax (LLHMC) Bo3nHKaeT 3agaua nposepkd MX paboToO-
CNOCOGHOCTH. DTO MOXKHO ClejlaTh, €C/IH NO4aTh KaKOH-HUGYAb UMY bCHbIM
HCMbITATE/bHbIA  CHPHAA ¢ HeoGXOAHMbIMH ypoBHaAMH Ha Bxea LHC
M MOCMOTpPeTb Ha €e BBIXOAAX peakKUHio Ha 3ToT curuan. Yacto aas
3TOro NPHXOAMTCA OTHAHBATh H MOAHUMATD OAHH H3 BbiBooB LIMC. Onepauus
COXHafA, TpyAoeMkast, uacto Konuaercss nopueit LIMC. [pun 3tom Hewmc-
MpaBHOCTbL MOXET OKa3aTbCsi coBceM B ApyroM MecTe. [lpeanaraembiit
HUXKE MpPHOOP BO MHOTHX CJIy4asX I03BOJISIET BbISIBJASTH HEUCIPABHBIE
LIUC Ge3 napyuieHust 1ieJOCTHOCTH 3/IEKTPHUECKOTO MOHTaXka, uTo ympo-
11aeT H YCKOPSieT NpoBeJeHHe PEMOHTHBIX M HACTPOEUHBIX PaboT.

ITpunuun pa6otel npuGopa, 3JeKTpHYECKasi CXeMa KOTO-
poro npuBejeHa Ha pHUC. 1, OCHOBAH Ha TOM, UTO OH MO3BOJISIET
C MOMOLUBIO CIeUHAIbHOTO BLIXOJHOTO KaCKajla BMEIIHBAThCS
B paboTamOILYIO 3JeKTPHUECKYI0 CXeMy M 3aJaBaTb HCIbITA-
TeJibHbl€ CHTHaJbl Ha WIMHAX, COedHHSIIONIHX BXOJbl U BBIXO-
abl LTUC. 3T10T BBIXOAHO#H KaCKal HMEET TPH COCTOSIHHA BBIXO-
na «+Eq», «Otkaioueto» u «3emasi». YpoBuu «+E,» uan
«3eMJsi» TNOABJSIOTCH Ha €ro BbIXOAE JHIIb Ha BpeMsi
300...400 Hc, uyTo pocratouHo aasi cpabartweiBanus LIMC,
HO HEeJOCTAaTOYHO AJsl BBIXOAA MX M3 CTPOSl H3-3a TOKOBBIX
neperpy3ok. B npomexkyTkax MeXay 3THMH HMIYJbCaMH
BbIXOA npubopa HaXxoAHTCs B cOCTOSIHHH <«OTK/IIOUEHO» H
HE IIYHTHPYET CHTHAJBHYIO LIHHY, K KOTOPOH OH MOJKJ/IOYEH.
MoulHOCTb BBIXOJHOTO Kackaia A0CTaTOYHa, 4ToObl paboTaTh
¢ Jobor cepuedt LHHUC (3CJ1, TTJIIU, TTJI, KMIII).
Konrpoaupysi peaxkuuio LIMC Ha 3TM cHruajbl ¢ MoMoLIbiO
aHaJM3aToOpa KOPOTKUX 3aMbIKAHHH LIMHBI B TOYKEe MOIKJIO-
uenuss npubopa (AK3) u anaausatopa curmaaa (AC),
COCTOSILUErO H3 aHa/M3aTOPa HaJMUHsi HMIYJIbCHOTO CHrHaJsa
(AMIC) u aHanu3aTopa NOCTOSIHHOTO JIOTHYECKOTO YDPOBHS
(AJIY), MOXKHO OULEHHTb HPABHJAbHOCTL NEPeKIIUYEHHUS
HHUC u cpenate BuiBoa o ee ucnpasnoctd. AK3 nossosser
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ofnpeleNuHTb, UMEeT HJM HeT I[IHHA, B KOTOPYIO MNOJAeTCs
30HAHPYIOUHHA CHIHAJ, KOPOTKOE 3aMblKaHHE C LIHHAMH NHTAa-
Hust wian seman. AMC nosBosisier 0GHApYXKHBAaTh HajsHuHe
3HAKOTePEeMEHHBIX JIOMHYECKHX CHTHaJoB Ha Bhixoaax L[[MC.
AJTY nosBoJisieT onpenensiTh 3HaueHne YPOBHEH MOCTOSAHHbBIX
JIOTHUECKHX CHTHaJ/0B Ha Beixogax LIMC.

B npuHuunuasapHoit cxeme npubopa coaepikarcs:

(dhopmupoBaTesb KOPOTKHX HMIyJbcoB (DD3);

nepecrpauBaemblil B auanasoxe 300...3000 I'u renepatop
meanapa (DD1.1, DD1.2, DD1.3);

cxema pyunoro 3anycka (SB1, DD2.1, DD2.2);

BBIXOJHOH Kackaj ¢ TpeMs cocTosiHusiMH Beixona (DD2.3,
DD4.3, DD4.4, VT3, VT4, VT5, VT6, R27, R28);

aHaJIM3aToOp KOPOTKOro 3amblkaHus. wuHbl (DDA5.1,
DD6, DD4.5, VT7, HL3);

aHaJH3aTop HaJHuyus HMnyJbcHoro curHana (DD5.2,
DD4.6, VT8, HL4);

a”a/aM3aTtop Joruyeckux yposHeir (DD4.2, VT2, HL1);

cXeMy JOmnoJiHHTeNbHbIX BbixogoB (DD1.4, DD4.1, VT1).

Pa6oraer npu6op caenyouuM o6pasom. I-Iepe3 nepexJo-
yateab SAl «OnnHouHo-TTepHOMYHO» JIOTHUECKHE TIepena bl
HamnpsikeHHsl C reHepaTopa WJIH CO CXeMbl PYYHOrO 3amycka
NOCTYNAlOT Ha BXOJ CXeMbl (DOPMHPOBAHHS KOPOTKHX HM-
nysabcos DD3.1, BuiBog 1. C Bbixoga cxeMbl (hOpMHPOBaHHS
KOpoTKHX HMmnyJabcoB DD3.4, BeiBog 11, B 3aBucumocTtd ot
MoJIOXKeHHs1 nepekaodatens SA2 «+/—>», y3kue UMMYJIbChbl
OTpHLIATEJbHOH MOJSPHOCTH nocrynaior B Bepxhee (DD2.3,
BHIBOA 9) uan HuKHee (DD4.4, BoiBoa 9) nieuo BHIXOAHOTO
kackaga. [Ipu stom cootserctByoumue tpansucropn (VT3,
VT5 unu VT4, VT6) NOJHOCTBIO OTKPOIOTCS H Ha BBIXOAAX
«Bbix. 1» # «Bbix. 2 nossurcs ypoBeHb « +E;» uau «3em-
Jsi» Ha BpeMs AeHCTBHS HMNyJbca. B npoMmexyTkax Mexuiy
HMITYJ/1IbCAMH BC€ TPAH3HCTOPHI BLIXOJAHOTO KaCKajla 3aKphITh,
TaK Kak Ha BXxodbl HHBepropoB DD2.3 u DD4.4 uepes
pesuctopnl R15 u RI16 nopalorcsi 3amuparoiide ypoBHH
Joruyeckod 1, mpu 3TOoM BbIXOAB «BBIX. I» H «Bnix. 2»
OylyT HaxoAHTbCsi B cocTostHHM «OTK/I04eHo». Pesucropsl
R27 u R28 orpaHuyuBaioT BBIXOAHBIE TOKH npHOOpA.
Boixon «Beix. 1» npu6opa ¢ nomoupio uiyna noakJaouaeTcs
K KakOH-HHOYAb CHTHAJbHOH LlIHHE, COeAMHSIIONIEH BXOAbI H
BBIXOAbl UHPPOBbIX MHKpocxeMm. lllnnHa npu 3TOM MOXKeT
HMEeTb COCTOsiHMe Jiornueckoro 0 wau 1, noatomy Heo6Xxomu-
MO COOTBETCTBEHHO YCTaHOBHTb nepekstouatesnb SA2 B moJo-
KEeHHE «—+>» HJIH «—>» AJ51 HOpPMaJbHOH paboThl mpubopa.
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[1pu cpabaTbiBaHuM npubopa Ha 3TOH LUMHE MOSBATCH COOT-
BEeTCTBEHHO [MOJIOKHTE/NbHbIE HIH OTPULATENbHBIE MPOCEUKH
10 ypoBHsi « + Egp» unn «3emus» Ha Bpems A€HCTBHS ylpas-
JSIOWHKX HMOYJbCcOB. JlJHTENbHOCTb YNPaBJAAIOLIMX HM-
NMy/bCOB OMNpejessieTcsi 3afepxKKoi Ha siementax DD3.1,
DD3.2, DD3.3, R14 u gomkHa 6bitTh B npefenax 300...400 Hc.
A1H npoceuku Oynyt BocnpuHumatsest LIMC kak ynpasssio-
[lHe CHIHaJAbl CO BCEMH BBITEKAIOUIHMH MOCJEACTBHSIMH,
T. €. HCIpaBHble TPUrrepbl OYAyT NEPeKIIoYaThCsi, CUETUHKH
CYUHUTATh, HHBEPTOPbl HHBEPTHPOBATH.

B cayuae ecnu Bbixon mnpubopa «Beix. 1» Gymer non-
KJIIOUeH K LIHHE, KoTopasi HMeeT cBA3b B BuAe K3 ¢ wwMHO#A
«—4Eu» uan «3emas», o cpaboraer aHanusaTtop K3 wuHbl
(AK3). Anasnuzatop K3 wnHbl npeacrapaser co60i XK ayuui
myJabTuBuGpatop Ha Tpurrepe DD6, kotopwil 3amyckaercs
MMMyJbcaMH, 06pasylolluMHcs Ha Bbixoge «Bwix. 1», eciu
OH COENMHEH C MOMOILbIO LlyHa C HCIPAaBHOU LIMHOH.

[Tpu HAMYHK 3aMyCKAIOUIMX HMITYJbCOB MYJ/IbTHBHOPATOP
OylaeT BbiAaBaTb Ha Bbixoae 1 mukpocxembl DD6 mnosioxu-
TeJIbHBIH UMIYJIbC C AJUTENbHOCTBIO He MeHee 0,5 ¢, KOTOpbI#,
npounHBepTHpoBaBunch Ha DD4.5, oTkpoer TpaH3MCTOPHBIHA
kmou Ha VT7, npu 3tom 3aropurcs csertognoa HL3
«Het K3». Bpems 0,5 ¢, KOTOpO€ MOXKHO H3MEHATb 10460pOM
eMKOCTH KoHaeHcaTopa C4, Heo6XonuMo AJs TOro, 4ToGbl ye-
JIOBEK yCreJ 3aMeTHTb MPOXOXK/AEHHe KOPOTKHX HMIIyJbCOB.

B cayuae K3 Ha wuHe, K KOTOpo# noakmouen «Bwix. 1»
npubopa, aMIvIMTy[da BHIXOAHBIX CHTHAJOB yNajeT MpaKTH-
UeCKH A0 HYJs, NPH 3TOM KAYLIHH MyJbTHBHOpPATOp mepe-
CTaHeT 3anyCKaTbCsi H OCTAHOBHTCS B COCTOSIHHH, KOTja Ha
Boixoge | mukpocxembi DD6 nosiBUTCS HHM3KHH YpOBEHb,
npu stoM Ha Bbixofe 10 mukpocxempt DD4.5 nosiButcs
BbICOKHH yPOBEHb, KOTOpbIH 3aKpOeT TPaH3HUCTOPHBIA KJlOY
na VT7, nocne uero ceetonnoanbiit uuaukatop HL3 «Her K3»
noracHeT, 4To M OyaeT SIBASITbCS NMPH3HAKOM TOTO, YTO 3Ta
LIMHA 3aMKHYTa Ha NHTaHHe WJIH Ha 3eMJI0.

AHanu3aTop HaJuuus UMIyJbcHoro curnana (AHUC) cay-
KHT AJs1 OTpefie/ieHHs] HaJIMYHA Ha BbIXOAAX MpOBepsieMbIX
MHMKPOCXeM nepeMeHHbix Jornueckux curaanos. AMC co6pan
Ha HHKHe#l nmoJosuHe Tpurrepa DD6 no cxeme, aHaJoruuHO#
AK3. C nomowblo uiyna, coeidHeHHOro ¢ rHe3gom XS9
«Bxox AC», Bxoa AMC noakawuaercs k Boixoay LIMC,
Ha KOTOPOM HEOGXOAHMO MPOBEPHTb HAJMUHe MePeMEHHOTo
JIOTHYECKOTO CHMIHaJia, IPH 3TOM, eC/JH CHFHaJl €CTh, HA BXOJe
11 tpurrepa DD6 nosiBHTCA HHBEPTHPOBAHHBIH CHTCHAJ,
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NOJIOXKHTEJNbHBIM (POHTOM KOTOPOFO B TPHITED 3alMILETCS
Jaoruyeckasi 1, npu atom Ha Bbixoge 13 Tpurrepa DD6 nosiBurt-
csi BBICOKHA YypoBeHb, a Ha Mukpocxeme DD4.6 mosiButcs
HU3KHII yPOBEHb, KOTOPLIH OTKPOET TPaH3HCTOPHBbIH KJIIOU Ha
VT8, nocie uero ceeroauonbii nuaukatop HL4 «Ects UC»
3aropuTcs, 4to M OyleT SABAATLCA INPH3HAKOM TOro, 4TO
3Ta MHKpOCXeMa MNepeK/iovaercsi, BblAdeT CHIHaJ H, CJelo-
BaTesqbHO, HchpaBHa. Ecsu curHajla HeT, TO CBETOJAHOJ
HL4 ue 3aropuTcsi, B 3TOM cJydae HeOO6XOJMMO BbisiBUTb
NPHUYMHY OTCYTCTBHS CHTHAJIa, KOTOpas uallie BCero CBsi3aHa ¢
HEHCIPABHOCTBIO B CXeMe, H NMPOAOJXKHTb IOUCK.

AHa/u3aTOp JIOTHYECKOTO YPOBHSA CJYXKHT /11 HHAMKALHH
JIOTHYECKOTO YPOBHSI ILIMH, K KOTOPBIM nojkmoueH «Bxoa AC».
[Mpy HaJHYMKM HA LIHHE YPOBHS JorHyeckod | Ha BbIXOJ1€
4 uusepropa DD4.2 mnosiBUTCA HHU3KHH YPOBEHb, KOTODbIH
OTKpOeT TPaH3UCTOPHbIA KMoy Ha VT2, nocse yero csero-
auoanbiii uHaukatop HL1 «Ecrtb sor. 1» 3aropurcs. Ilpu
nosiBJieHUH HH3Koro ypoBHs uHaukatop HL1 noracrer.

CxeMa JOTOJHHTEJbHHX BBIXOJOB CAYXKHT AJjisi GOpMHPO-
BaHHs JOTOJHHUTE/JbHBIX CHIHAJIOB, KOTOpbleé MOTYT IOHAaJ0-
6utbc B pabore. Ha Bbixoge «Boix. 3» ¢opmupyercs
MeaH/p, KOTOPbIH MOXHO HCNOJb30BaTh KaK HCTOUYHHMK LH(-
pOBOTO CHTHaJa WJH JJIf CHHXDOHH3allMM, a Ha BbIXOJe
«Bbix. 4» ¢opMHpyeTcssi aHAJOrOBbIH CHIHAJ MPSAMOYTOJb-
HO# (hopMmbl ¢ peryaupyemoi aMninTyno#. [lpu atoM yacrora
CHFHAJIOB TeHepaTtopa, co6paHHoro Ha Mukpocxeme DD1, mo-
KeT H3MeHATbcss B Avanasone 300..3000 ' ¢ momoiubio
nepemeHHoro pesucropa R4.

Tluranne Ha npu6GoOp MOAAETCH OT HCTOUHHKA IMHTaHHUS
KOHTPOJIHPYEMOli MHKpOCXeMbl yepe3 BXxoabl <«-+Em» u
«O611.», NpH 3TOM [OJI)KeH TOpeTb HHIHKATOD HaJHYHsl
nuranusg HL1. Takoe nutanne nossoJsier HauGojiee Mpocro
JOCTHYL COTJIACOBAHUS MO YPOBHSIM JIOTHUECKHX HaNpsiKeHHH
Bbixon npubopa U LIMC KOHTPOJHPYEMOTO 3JIEKTPOHHOTO
y3aa. [lpu 3TOM nHana3oH BO3MOXKHBIX HamnpsiXKeHHH MHTa-
HUSl JIeXHT B mnpeienax ot 5 mo 15 B, uTto nossosser
pa6otartb c Ji06oit cepueit uu¢posbix MHKpocxem ICJI,
TTJIL, TTJI, KMAIL. duon VD1 Heo6xomum nJisi 3alUMThl
npubopa OT HeNpaBUJILHOrO MNOJKJIIOUEHHS] HCTOYHHKA IH-
TaHHS.

Takum o6pasom, npubop obecrneynBaeT AOCTATOUHO ILH-
pPOKHi HaGOp BO3MOXKHOCTEH 1151 NMOMCKA HEHCIPaBHOCTEH,
4TO TMO3BOJISIET €My CTaTh XOPOLIMM MOMOLIHHKOM INpPH Ha-
ctpoiike amnapatypnl Ha LIMC u, B Hekorophix ciayuask,
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[[’”bﬂm’ Puc. 2. Cxema noak/aio4yeHHs npu6opa
K NpoBepsieMOH LeMu

o6oiiTuch 6e3 ocuusuiorpada. Cxema noJxkaoueHusi npuéopa
K MpoBepsieMOH lleNu NpHBejexHa Ha pHUC. 2.

[Mpu6op cobpan Ha mukpocxemax KMIII cepuu K176
u K561, 4o nossoJmJo oGecneunTb MaJioe 3HepromnorpeGie-
HHe MpuGopa W PaCIIMPHTbL AMANa30H MHUTAIOIKX HaMNpsixKe-
Huil. Bmecto cepun K176 MOXHO HCNOJIB30BaTb MHKPO-
cxembl cepuit K561 uau K564 6e3 kakux-iu6o mnepenesok
B cxeme. Mukpocxemy DD2 K561/1H2 moxHO 3ameHHTDb
Ha K176JIA7 wau K561JIA7, HO npH 3TOM TPaH3HCTOPHI
VT1—VT8 nosxHel uMeTh K03 PUIHEHT yCHACHHS HE MeHee
50. Tpansucropn VTI1, VT2, VT3, VT7, VT8 — KT361
¢ mo6oit 6yksoit. Tpausucrop VT5 — KT626A. Tpansuctop
VT6 — KT608A. Xopoiue pe3yJbTaThl [0OJy4YaTcsi, €CJH
BMECTO BCE€X TPAH3HCTOPOB HCIOJb30BaTh TPaH3UCTOPHbIE
matpunbl KIHT251A u KTC622A. Konaencatopnl C3,
C4, C5 — okcuanbie K50-6, ¢ pabouyuM HanpsiXKeHHeM - He
meree 15 B. Kougencatopsr Cl, C2 — moGbie Kepami-
yeckne, Hanpumep KM, KT, KI, KJIC. Pesuctops —
MJIT, OMJIT uau Jo6ble apyrue ¢ TpeGyeMOH MOILIHOCTBIO
paccesiiusi. Knonku u tym6/epsl MMT uin smoGeie ApyrHe.
[MTorenunomerp R4 tuna CII. Huoa VDI — moGo#, pac-
CYMTaAHHBIH Ha pa6ounii Tok He MeHee 0,5 A. Cperoanon-
Hble MHIMKAaTOpbl MOTYT ObiTh, Hampumep, AJI301, AJI307,
AJI310 ¢ mo6oii GyKBOii. _

[1pu Ge30iIHGOYHOM MOHTaXKe NpHUGOpP B HACTPOHKe He
HYXKJ2€eTCsl, HO HeOGXOAHMMO KOHTPOJIHPOBaTb JIMTEJbHOCTD
pabouux HMMIYJbCOB, (OpPMHpPYeMbIX Ha Bbixoge «Bwix. 1»
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npu6opa. CrenaTh 3TO MOXKHO C NOMOLIbIO OcUHJIOrpada,
nHanpumep C1-55, no caenyioulefi MeToaHKe.

Jlnsi u3MepeHusi IJIMTENbHOCTH MOJIOXKHTENbHBIX HMIYJb-
COB HEO6GX0AMMO NoJaTh Ha KJaeMMbl « +Eq» 1 «O6ul.» Ha-
npsixxedne +9 B, ycranoButh nepekiiouateqbp SA2 B noJso-
XKeHHe «—+», a nepekaiouatesbp SAl B mnosoxenue «Ilepuo-
IMYHO>», YCTAHOBUTb PydyKy «UacroTa» B MOJIOXKEHHe, COOT-
BETCTBYIOLIl€e MAaKCHMaJ/bHOH 4aCTOTe WMIYJbCOB, K BbIXOAY
«Bbix. 1» npubopa NOAKIIOYHTb OCUH/IIOTPA®, BHIXOA
«Bbix. 2» npubopa coenunHuth ¢ kJaemmo# «O6ui.». Ilocae
3TOTO, YCTAHOBHB HEOGXOQUMYIO IJIHTEJbHOCTb DPa3BepTKH,
MPOH3BECTH H3MEpeHHe NMHTeNLHOCTH HMMY./IbCOB, KOTOpas
no/kHa 6biTh B mpegenax 300...400 Hc.

VismepeHue [IUTENBHOCTH OTpHLLATEAbHbIX HMITYJ/IbCOB
MPOU3BOAMTCS aHAJOTHYHO, TOJILKO nepeksiodatesnb SA2 He-
06X0IMMO yCTAaHOBUTD B NOJIOXKEHHE «—>», a BbIXOA «Bbix. 2»
npubopa coeAdHuTh ¢ KJaemMMmoil «—+Eq». [auTtesbHocTb
HMIYJbCOB MOXHO H3MeHsiTb noaGopom pe3ucropa R14 B
nuanasose ot 0 go 33 kOwm.

Takas mertomnka Heo6XOAHMa MOTOMY, UTO MO OKOHYAHHH
UMIyJibca NMPHGOP NEepPeBOAHUT BHIXOA B cocTosiHHe «OTK/I0Ye-
HO», NMOTOMY BBIXOJHOH €MKOCTH Npubopa NPUXOAMUTCSA pas-
psixkaTtbes yepe3 6GoJblIOe BXOJHOE COMPOTHBJAEHHE OCLHJI-
Jgorpada, kotopoe o6biuHo 6osbie 1| kKOwm. [To 31Ol NpuHunHe
(pPOHTB BBIXOAHBIX HMIYJAbCOB OYAYT CHJBHO 3aTAHYTHI,
uto 3aTpyaHsieT uamepenue. [loakaoueHue Boixona «Boix. 2»
K kiemmaM «—+E;» uau «O6ui.» NpHBOAHT K TOMY, UTO
K Bbixoay «Bbix. 1» mnoakiiouaercs pesucrop R28 conpo-
tuBneHueM 100 Owm, mpu 3TOM KayecTBO HMIYyJbCOB MOJY-
yaeTcsi xopoluee.

Ilpu xenauuu, uamensisi pesucropsl R17 u R18 B nnanaso-
He 100...510 kOM, MOXHO BbICTaBUTb GoJiee yr06HOe Bpemsi
nocJjiecBeueHusi -uHAnKaTopos HL3 u HLA4.

Dcku3 JuleBOH mnaueau mnpubopa mokasaH Ha puc. 3.
Ha Hefi pacroJioxeHbl Bce OpraHbl ynpaB/eHHUsl, HHAHKALHH
U KJEMMbl A/ MOAK/MIOYEHHS LIYNOB H MHTAaHUSA.

MoHTax 3/eKTpHUecKoH cXeMbl MpHOOpa BBHINOJHEH MpO-
BOJOM ‘Ha CTaHAapPTHOH MaKeTHOH mJiaTe.

KoxcTpykuuss npu6opa MoxkeT . GbiTb JioGoi. B aBTop-
CKOM . BapHaHTe NpH6Op pa3MelleH B MeTaJ1H4ecKod Kopol-
ke pazmepom 170X 110X80 mm. Ulynw, koTopble 6yayT
UCNOJIb30BaTbCs ¢ NpHUOOpPOM, KeJaTelbHO CHaGAMTh cre-
UMaJbHbIMH HacaJlKaMH C HIJIOH Ha KOHUe, 4ToObl OblIO
yAO6HO MOJAKMIOYATHCH K IIWHAM.
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Puc. 3. dckua nuueBoil naHenn npuéopa

ITpumep ucnosb3oBaHus npu6Gopa MOKa3aH Ha pHC. 2.
[Tyets na Bxogax DDI npHCyTCTBYIOT MOCTOSIHHBIE YPOBHM
Joruueckoro 0, T. e. cxeMa HaxOQUTCH B CTATHUYECKOM
COCTOSTHHH, 4TO YacTo GblBaeT MPH HAJHYHUH HEUCIPABHOCTH.
Heo6x0aMMO BBISICHHTB, MEPEKJI0UAIOTC HJH HET BCe 3TH
MUKpOCXeMbl. [1Jif 3TOro noak/IounM, HanpuMep, K Uelid Bbl-
Bon 3 DDI — BuiBog | DD2, Bhixox npuGopa, a K uenu
BoiBOg 2 DD2 — BuiBop 5 DD3 Bxoa «Bxox AC». Ecam
DD2 wucnpaBHa, TO nosiBjeHHe KOPOTKOH MPOCEYKH Ha ee
BXO/Zle NPHBEJIET K MNOSIBJCHHIO MMIyJbCa Ha ee BbiXOJe, MpPH
s3ToM cpaboraer AMC, nocne yero 3aropurcsi HHIMKATOP
«Ecte C». B cayvae ecan wuHa BoiBog 3 DD1 — BoiBoR
1 DD2 umeer K3 c¢ wmmuoit «-+E;» nau «3emas», T0
aMIUIUTYa HCOBITATeJNbHBIX HMMYJbCOB yIAAET NMPaKTHUECKH
1o Hyas u ceroanon «Her K3» noracher. Bo Bcex ocradb-
HbIX CJyYasix cJefyeT MpPeANoJIOKHTb HEHCIPAaBHOCTb MHKPO-
cxemol DD2 u 3amennts ee. Ecau DD2 ucnpaBha wu
MMIyJIbCHl Ha €€ BbiXOJe €eCTb, MOXKHO IpOBEpHTh, Mepe-
KJao4yaeTcss WaM HeT cderuyuk Ha DD3, noouepemno mnoa-
Kalouasice Ipu6OpOM K ee BbixojgaM. [Ipu 3ToM ¢ momouipio
aHaJ/IH3aTopa JIOTHYeCKHX YPOBHEH HYXKHO ONpene/HTh cHaya-
Jla ypOBeHb YNpaBJsIOILero CHrHaja Ha Bxojae R cuerunka,
KOTOPBbIA MOXKeT ObiTb pa3pelialoulHM HJIH 3anpellaloiium.
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[MTo wmepe nakonsenusi onbiTa paboTbl ¢ npUOOPOM
CNeKTP BO3MOXHOTO €ro HCIOJNb30BaHHA MOXeT ObiTb
3HAUUTEJBHO paCUIHPEeH.

UCTOYHUK MMTAHUA
Ang YCTPOHUCTB

HA MUKPOMOLLHbIX
UHTETPAJIbHLIX CXEMAX

O. Npucranko, KO. NozpHAKoOB

[Inpoko npuMeHsieMbie B paAHOIOOHTENbCKHX KOHCTPY KLHSIX
un¢ poBbie HHTErpaJ/ibHble MHKPOCXEMBI OObIYHO He BbI3LIBAIOT
HEO6XOAUMOCTH TIOHCKA CJOXKHBIX CXEMOTE€XHHUYECKHX pellie-
HUE GJIOKOB NMUTAHUS 3THX YCTPOHCTB. DTO CBA3AHO C TeM,
4TO TMPH HCMOJb30BAHHH LLH(PPOBLIX MHKPOCXEM K HCTOUYHHKY
MUTaHUS He TIPeLbSBJSIOTCS CJHHIIKOM XXeCTKHe TpeGoBaHHsI
no CTaGHJABHOCTH . MUTAIOLLEr0 HANPSXKEHHS W YPOBHIO €ro
nyabcalidii. EcTecTBeHHBIM YCJAOBHEM [PHTOIHOCTH 6JI0Ka
NMUTaHUs s HCNOJb30BAHHS -€ro -B YCTpoHcTBax, cobpaH-
HbIX Ha UHQPOBBIX MUKpPOCXeMaXx, SIBASETCH raJbBaHHYeCcKoe
pasjle/leHHe ero BXOJa M BbIXOLA MHJIM, HHAue TOBODS,
_pasjesieHde MUTAIOLMX HAAPSXKEHHH U cHI0BOH ceTH. Mmeet-
csl TakXkKe OJHO clleluaJjbHoe TpeboBaHHe, - IPeAbABASECMOE
K GJA0KaM MUTaHUsi YCTPOHCTB, BLIMOJHEHHBIM HMEHHO Ha
11 POBEIX HHTErpasbHbIX MHKPOCXeMax: BO3MOXKHOCTb MOJ-
MUTKH OTAEJbHBIX LieNel NHTaeMoro yCTpOHCTBa MOCTOSIHHBIM
HanpsiKeHHeM OT .BCTPOEHHOTO Ppe3epPBHOI0 HCTOYHHKA [0-
CTOSIHHOTO ToKa (6aTaped MJM aKKymyJsitopa) B aBapHi-
HOM pe)KuMe MpH He3allJlaHMPOBAHHOM BHE3alHOM OTKJIOoue-
‘HHH- HATIPSIKEeHHsT TIMTAoW el CHI0BOH ceTH. - Boinosuenue 3to-
TO YCJOBHUS SIBJISIETCSt BecbMa. »KesaTeJsbHbIM st O6JIOKOB
fITAHHS, APENHA3HAYEHHbIX, B YACTHOCTH, [Jf1 3JEKTPOH-
HbIX UH(POBbLIX YACOB U H3MepPHTeJIbHbIX TPUOOPOB C BAKYYM-
HBIMM HHAMKaTopamMu. Bo MHOTHX ciiyyasix BaXKHO TakxKe obec-
neYyuTh paboToCNOoCOOHOCTL MUTAEMOTrO YCTPOHCTBA MPH W3-
MEHEHHH HanpsiXKeHUH NHTallled ceTH B LIMPOKOM JHana-
30He, YTO MPeANnoc/araer. BBO@P. COOTBETCTBYIOLLUX CX€MHbIX
peuleHH#l cTabuau3aTopa HaNpsiKeHHs.
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[TepeuncnenHble Bbillie TpebGoBaHUsi 6e3 OCOOBIX TPYAHO-
CcTe# MOTYT ObITb YAOBJETBOPeHbl O6JIOKAMH MUTaHUSA, BBINOJ-
HEHHbIMH MO KJ1aCCHYECKOH cxeme C ceTeBbIM TpaHcdopma-
TOPOM, MOCTOBBIM BbINpsSIMHTeJNeM, ¢HJIbTPOM H cTabHIH3a-
topoM. Ho HeBbiromHbie mMaccoraGapHTHble XapaKTepHCTHKH
Takux OJOKOB MUTAHMS CHJbHO OTFPaHMUMBAIOT UX 006JacTb
npumeHenusi. JJs nuTaHust OT ceTH UH(PPOBLIX pajpHo-
JMOOGUTENbCKHX YCTPOHCTB 6oJsiee LIHPOKO HCHOJb3YIOTCA HC-
TOUHHKH TIHTaHUs, COfepXKallhe BbIIPSIMHTE/b CETEBOTO Ha-
Npsi>KeHHUs,, eMKOCTHOH CrJ/akuBaiouui ¢uiastp, npeobpaso-
BaTe/lb NOCTOSIHHOTO HaNpSi’)KeHHUSl B NepeMeHHOoe (MMMyJbC-
HOE), BbINPAMUTENb H BbLIXOAHOH CrJa*KHBAOWHA QHABTD
[1]. Takue 6.0KH nNHTaHUS pas/aHyYalOTCsl, B OCHOBHOM,
THIOM M CXeMOTeXHHUYECKHMH pelleHHAMH npeobpa3oBareJisi
NOCTOSAHHOTO HamnpsiKeHHs B nepemeHHoe. [IpeoGpasoBaTesn
C TMOJIOXKHTe/NbHOH TpaHchOPMATOPHOH 0OpaTHOH CBA3bLIO,
Hanpumep [2], XapaKrepu3ylOTCs MPOCTOTOH CXeMbl, HO HX
pa6oTa COMNPOBOXJ1AeTcsi HeNpepblBHBIM CBHCTOM BbICOKOTO
TOHa B JAHana3oHe 3BYKOBBIX YacTOT. JTO BbI3BAHO CpaB-
HUTEJbHO HHU3KOH yacTtoToH npeobpasosaHus. [losymocroBoie
npeobpasoBaTtes CBOOGOAHbI OT 3TOrO HEAOCTATKa, TakK Kak
pabotaioT Ha 0oJiee BBICOKOH uvacToTe npeobpa3oBaHHA;
KpOMe TOTO, OHH OGbIYHO HMeIOT GoJiee BHICOKUH KO3(PhHLHEHT
noJie3Horo fAeicTBusi 6aarofgapsi MeHbWIMM JHHAMHYeCKUM
notepsaM. Ho npeobGpasoBaTtesn 3TOro THNa OTIMUYAIOTCH
60J/1ee BBICOKOH CJIOXKHOCTbIO CXEMHbIX pelUeHHH, a TakKxke
TPYAHOCTSIMH, CBSI3aHHBIMH C KX 3alyCKOM H HaCTPOHKOH.
X HeloCTaTKOM SIBJSIETCS TaKXe CPaBHUTEJbHO O6O0JbLIOH
YpPOBeHb KOMMYTAUHOHHBIX BbIOPOCOB (MOpsiika AecAThIX
nosel Bosbta) [1}. B psiae cayuaes n/is1 nHUTaHus UHPPO-
BBIX YCTPOHCTB MOTYT GbiTb MCHOJIb30BaHbl KJAKO4YEBbIe CTA0M-
JM3aTOPbl Hanpsixeuust pejeiHoro tuna [3]. Ilpu cpaBHu-
TeJIbHO BBICOKOM KO3((PULUHEHTe M0/e3HOr0 ACHCTBUS H MEHb-
LIHX MO CpaBHEHHIO €O cTabU/AH3aTOPaMKH HeNpepbIBHOFO
pery/jupoBaHusi Macce W rabapurax oHun 006s1a4al0T BecbMa
CYlLleCTBEHHBIM HEJA0CTATKOM: HMIYJbCHbIE BBICOKOUACTOTHbIE
NOMEXH, TeHepHpyeMble TAKUM OJOKOM MHUTaHHUS, C JIEFKOCTbIO
MOTYT MpPOHHKAaTh KaK B [ePBUUHYIO MUTAIOULYIO CeTh,
Tak U B NUTaeMoe LU(PPOBOe YCTPOACTBO, Bbi3biBas COOH
B ero paborte.

s yerpolicts, coGpaHHbIX HA MHKPOMOLUHBIX LHpO-
BbIX MHTerpaJibHblX MHKpPOCXeMax ¢ MaJblM NoTpebJjeHHeM
MOUIHOCTH OT HMCTOYHHKa MUTaHHs, ONTUMAaJbHbIM, Ha Haul
B3IJIsI[, SIBJSIETCS] CPABHUTEJIbHO MPOCTOE CXEMOTEXHHUYECKOe
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pellleHHE, OTBeualolllee BCEM Nepeulc/eHHbIM Bolllle TpeboBa-
HUSIM- K HCTOYHHKaM MUTaHHA H cBoGOAHOe OT O6OJbLUHH-
CTBa HX HEJOCTATKOB. B ciyuae ecsin cymMmapHasi MOLLHOCTD,
or6upaemasi No BceM Bblxogam OJiOKa MHTaHHS, HE MpPEeBbl-
H1aeT OJHOTO BaTTa, lLlejecoo6pa3Ho OCTAHOBHUTLCS HA CXeme
npeo6pa3oBaTesisi HamNpsKEHHs] C BHELUHHM BO36YXKIEHHEM.

Huxke omucaHbl cxema M KOHCTPYKUHSA 6J0Ka MHUTaHHA C
raJbBaHHUECKUM pas3jieJleHHeM BX0Ja M BbIX0JAa, a Takxe
C aBapuHHOH MOANMHTKOH OT BCTPOEHHOTO Pe3epBHOTO MCTOY-
HHKa nuTaHus. B ocHOBY cxeMOTeXHHYeCKOro pelIeHHsl I0-
JIOXKeH npeobpa3oBaTe/ib TOKA C BHEUIHUM BO30YXACHHEM.
[Ipennaraemblit 6,10K NUTaHUA OTJIHYAeTCs1 OT 6J10KA MUTAHUSA
JUIS1 3JIEKTPOHHBIX 4acoB [4] MOJIHBbIM rajlbBaHHUECKHM pasje-
JleHHeM BCeX BLIXOAHBIX YPOBHEll HaNpsKeHHsI OT BXOIHOH
nutamolleil ceTH, uTo obecneunBaeT 6e30MaCHYIO 3KCIIyaTa-
IIMI0 MHTAeMOro yCTPOHCTBA M MCKJ/IOUAeT BO3MOXKHOCTb IIO-
pakeHHusl N0J/1b30BaTe sl 3/J1eKTPHUUECKHM TOKOM NPH NPUKOCHO-
BEHHH DYKOH K 3/1€eMeHTaM MUTaeMOro ycTpO#CTBa B Ipoiec-
ce ero Ha/lajaKH, 3KCIyaTalHMH Hjad peMoHTa. OnHcaHHbIl
HHXKe O6J0K NMHUTaHUs TNMpeiHa3sHaueH MpPeHMyLIecTBeHHO A5
NUTAHUA 3JEKTPOHHBIX LH(POBBIX YACOB HA MHKPOMOLLHbBIX
HHTerpajsbHblX MHKPOCXe€MaX C BaKYyMHbIMH UHQPOBLIMH
MHAMKAaTOpaMH, Hanpumep [5], HJIM CErMeHTHbIMH CBeTO-
IUOJHBIMH MHAHKAaTOpaMH, Hanpumep [6].

bnok nutaHHs oGecrneyHBaeT BbIXOAHOE CTaGUIM3HPOBAHHOE HaMNpsKe-
e + 10 B an nmHTaHHSI MUKPOMOLLLHBIX HHTErpaJjbHbIX MHKDOCXeM cepHii
176, 164, 561, 564 npu TOoKe norpebaeHusi nopsizka 5 MA; NOCTOSIHHOC

Hanpsikenie +20 B aas nuTaHus ceTOK BaKyyMHbIX HHAHKATOpOB MpH
TOKe nopsiaika 6 MA; mepeMeHHOe WMIY/bCHOe HarpsKeHHe [/ Hakaja
BaKyyMHbIX uHAukaropoB —+0,8 B npu Toke nopsizka 250 MA ¢ uacToTofi
okosio 55 kI'u. Ilysabcauun Hanpsixkenus nutauuss + 10 B ue npesbinaior
10 mB; pasmax KomMMyTallHOHHBIX BBIGPOCOB -— He Gosee 25 mB. Hopmasabuasn
pa6ora 6/0Ka THTaHHSI O6GecneunBaercsl NPH H3IMEHEHHH HANpPsiKeHHs MH-
Taloued CeTH- B LIHPOKOM auanasode — ot 120 a0 250 B. PaGouuii
AHanasoH TeMnepaTypbl AJs OMHCAHHOro 6.0Ka nuTaHus — ot + 10 1o
+45 °C.

IMpuHunnuasbHass cxema 6/0Ka NMTAHHSA NpHBEEHA Ha
puc. 1. BJyok nuTaHUs CONEPHKHT pa3iejHTeNbHbIH KOHIEH-
carop Cl; nByxnoaynepHoAaHblii BbinpsiMuTesab VDI, BbinoJ-
HEeHHbIH MO MOCTOBOH CXeMe Ha IHOIHOH cOOpKe; mapamer-
puyeckHil crabuau3aTtop Ha crabuaurtpoHax VD2, VD3; em-
KOCTHOH CrJarkuBalolliui GuabTp, peaju3oBaHHbIH KOHAeHCA-
Topom C4; reHepaTop NpsiMOyTroJIbHbIX HMITY.IbCOB, BbIIOJHEH-
Hbli Ha uHBepTOopax (Mukpocxema DDI1); ynpasasiouiue
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Puc. 1. TlpuHunnnanbHas cxema

6y bepHble KacKa bl BbEXOIHBIX TpaHsuctopos VT1; VT2; Bu-
coKouacToTHHH TpaHchopmaTtop Tl, obecrneunBaioiUil NoJj-
HOe TaJ/bBaHHYECKOE pasje/endHe BX0OJa H Bbixojaa 6J0Ka
NHTaHHs1; BTOPOH IBYXHOJYNEPHOIHBIH BbINPAMHTEb, BbIIOJ-
HEHHBId TakXKe N0 MOCTOBOH cxeme Ha auogax VD6—VDOY;
eMKOCTHOH (PUJIbTD, CIVIaXKHBAMOIHHA My/1bCAUHH BbIXOJHOTO
Halnpsi>KeHUst, BbIMOJHeHHbIH Ha KoHAeHcaTope C5; napamer-
pHYeCKHH cTabuju3aTop BBIXOJHOrO Hanpspkenus 10 B,
pea/in3oBaHHbIH cTabuautpoHom VDI10; BcrpoeHubit pe-
3epBHbIH MCTOUHHK HOCTOSIHHOTO Hanpstxkehuss GBI, npen-
Ha3HayeHHbIH [J151 MOAMHTKH HAarpy3KH NpH aBapUHHOM OT-
KJIOUEHHH CETH, C 3/eMEeHTAMH ero ynpaBneHHﬂ (JlHOIlbb
VD11, VD12).

. Baok NATaHus paﬁoTaeT CAETYIOHM abpasoM. Hanpx-"
)K€HHe MNepBHYHON nuTaloueld cetH 220 B 'uepes pasge-
JNIMTe IbHBIi FacAiug koHaeHcaTop Cl nocrynaer Ha NHOAHBHI
mocT VDI, obecneunBaioliii ABYXNOJNYHEPHOLHOE BbIIIPSiM-
JeHHe ceTeBOro HanpsikenHs. Hauvaapubii TOK lcua uepes
crabuautponsl - VD2 'u VD3 BxomHoro- napameTpuueekoro’
cTabun1¥3aTopa onpeje/sieTcss PeaKTHBHBIM CONPOTHBJEHHEM
paszenuTesnbHOro KoHaeHcatopa Cl:

Ue—(Uervps + Uervps)

wC,

lc.m



rae U. — nanpsixkenue nutaouiei cetd; Ueype, Ucyvps — Ha-
npsKeHus crabuausauud crabuautpoHoB VD2 u VD3
COOTBETCTBEHHO; ® — KPyroBasi 4aCTOTa CeTeBOT0 NMUTAKOILETO
nanpsixenusi; Cl — emkoctb koHnencaropa Cl. HauasbHbiit
TOK ¢ yay BBIGPAH C HEKOTOPBIM 3aMacoM C Lie/1blo 0GecneyeHus
HOPMaJibHOH paGoThl 6J0Ka NHTaHHUA NPH WU3MEHEHHH Hamnpsi-
JKEHHSI CeTH B IUMPOKOM [Hana3oHe, HCXOAsl M3 YCJAOBHSA
Lewau << L max vp2, vb3, TA€ lc max — MAKCHMaJIbHbIH AOMYCTHMbII
TOK crabuautporos VD2, VD3.

[Tysnbcauuyu BHIIPSIMJIEHHOTO CETeBOrO HAaNpsiXKeHHsi Cria-
KuBaeT Quabtpyounil konaedcatop C4. OtpuabTpoBaHHOE
BHINIPSIMJIEHHOE Hamnpsi>keHWe MOJaeTcs 4Yepe3 AByXNoJyle-
PHOJHBIA KacKaj, BbiOJHEHHbIA Ha TpaHaucropax VTI, VT2
Ha | u Il 06MOTKHM BBICOKOYACTOTHOrO TpaHcopmaTopa
T1. YnpasJenue pa6oToit TpaH3ucCTOpHbIX Kiawoued VT1, VT2
OCYILECTBJISIETCS MMIYJbCaMH, IOCTYNAIOIHMH OT reHepaTopa
BHElIHero BO30yXKJeHHsi, cCOOPAHHOTO Ha [ABYyX HMHBepTOpax
mukpocxembl D1. Mukpocxema D1 tHma K561JIHI cozmep-
XKHT LIECThb HHBEPTOPOB, KOTOPbIE HCNOJb3YIOTCS CJIENYIOLHM
o6pa3om: Ha MepBOM W BTOPOM HHBepTOpax cobpaH 3ajaio-
K reHepaTop MPSIMOYTOJIbHBIX HMIYJbCOB CO CKBAXKHOCTHIO
nopsitka ABYX, a Ha 4YeThipeX OCTaBLIMXCH HHBEPTOpax
BHINOJIHEHB! GydepHble KAaCKaAbl YNpaBJ€HHS BbIXOIHbIMH
tpausucropamu VT1 u VT2 npeoGpasoBartes. [Ipumenenne
BBICOKOH 4acToTbl npeobOpa3oBaHMsl [aeT BO3MOXXHOCTb HC-
noJb30BaTh JJs BLICOKOYACTOTHOro TpaHcpopmatopa Tl
MATHHTONPOBOA MaJIOTO THIIOpAa3Mepa H COKPaTUuTh Gjaroaaps
3TOMYy pasmepbl, 0GbeM H Maccy Bcero 0JiOKa NMUTaHHA B
e/ oM.

HMnyJ/bCcHOe MepeMeHHOe HalpsiKeHHe € BbIXOAHOH 006-
motku III Tpancpopmatopa Tl BbiIpsiMAsfieTcss MOCTOBOH
cxemoi Ha anogax VD6—VD9; nysabcauuy 3TOTO HaNpsixKeHHA
CrAQXHBAIOTCST €MKOCTHbIM (DHJIbTPOM, BbIMOJHEHHBIM Ha
3/1eKTPoJIHTHUeCKOM KoHaencatope C5. Crabuautpon VD10
obecneunBaer -CcraGUAU3aLHI0 BBIXOJHOIO HamnpsiKeHHs
+ 10 B, nocrynamouiero HenocpeiCTBEHHO Ha MHKPOCXEMbl
nutaemMoro ycrpoictsa. [asi oGecrneueHusi 6oJiee BbICOKOH
HaMeXHOCTH MpH 3KCIAyaTauHu 6/0KA MHTaHHA B €r0 CXeMy
MOFYT GbiTh BBeI€HbI JONOJHHTeNbHbIE 3JeMeHThl. [las orpa-
HHYeHHs lepBOHaYaJbHOro 6pocKa TOKa yepe3 KOHAEHCATop
C1, Bo3H#KamooUero Npu BK/IIOYEHHH O0/I0Ka NMUTAHHUA B CETh,
MOXKHO TNIOCTaBUTh 106aBOYHBIH pe3ucTop R* conpoTuBeHuHeM
100 OM ¢ MomHOCTbIO pacceuBanust 2 Brt, a aas oGecne-
yeHusi OBLICTPOH pa3psiiky, racsiuiero kongeHcatopa Cl
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cpa3y noc/e BLIKJIIOUEHHS 6/0KA MHMTAHHS M3 CETH MOXKHO
napaJjienbHo KoHgeHcatopy Cl BkjaouuTh pesucrop R**
conpotusienrem 300 kKOM u. MOILHOCTBIO paccenBaHus 0,5 Br.
Hasnnume 3THX 3/eMeHTOB 1/ paGOTOCNOCOGHOCTH CXeMbl
6Ji0Ka MHTaHHA HeoOsi3aTesqbHO, MO3TOMY pPe3HCTOpbl R* u
R** o6o3HaueHbl Ha cxeme puc. | NYHKTHPHBIMH JIHHHAMH.

Paccmorpum pa6oTy cxembl aBapuilHOH NOANUTKA HATPy3-
KH TNIPH He3aNJaHHPOBAHHOM OTKJIOUEHHH HAMPSIXKEHHS CETH.
ITpu HCYe3HOBEHHH CeTeBOrO HaMpSIKEHHST 3JEKTPOJUTHUEC-
Kuil KoHaeHcaTop C5 BBIXOJHOTO Crya)KHBAOLEro (GUAbTPa
HauuHaeT pas3psiKaTbcsl uepe3 pe3ucTop RS, crabuaurpon
VD10 u conporusienne Harpysku. [Ipu 3TOM CTaGHJINTPOH
VD10 Bbixoaut H3 pexuma crabuiumsaunu, auoa VDI
3akpoiBaercs, a guon VD12 orkpwiBaercs. Ilocae 3toro na
Bbixod -+ 10 B 6so0ka nuTaHus nomaeTrcsl NOCTOSIHHOE Ha-
Npsi’)KeHHe OT BCTPOEHHOrO PE3ePBHOTO HCTOUYHHKA IMUTAHHUSA
GBI1. Takum o6pasom, auomet VDIl u VDI2 o6ecne-
UMBAIOT aBTOMATHUECKO® [1ePeK/II0ueHHe MHTaHUsl Harpy3KH Ha
BCTPOEHHbI pe3epBHbIi HcTouHHK GB1, B KayecTBe KOTOpOTO
UCnoJib3yeTcest G6atapes MM akkymyasitop. [lpu HCnmoJb3so-
BaHUH GJIOKA MUTaHUA /IS NMUTAHHUS, HANPUMEDP, 3JEKTPOH-
HbIX LMQPOBBIX YACOB B TAKOM peKHMe PaGOThl HHHKATOPbI
OTKJIOYAIOTCA W He TOPSAT [0 MOSIBJEHHS HANpPSI’)KEHHs CETH,
HO CUYeT BpPeMEHM He MNpeKpallaeTcss U 4achl MPOJOJKAIT
paGoTaThb B TeueHHe IJHTEJbHOTO BpeMeHH (M0 paspsja
pPe3epBHOTO HCTOYHHMKA mnuTaHusi). [IpH BO3HMKHOBEHHH
HanpsikeHWs CeTH TMOKa3aHHs MHAMKATOpa 4acoB O6yayT
OTpaKaTb peaJbHOe COCTOSIHHE CUETYHKOB, COOTBETCTBYIO-
ee MOKa3saHHIO TeKYyLUero BpPeMeHH CYTOK. - :

B G.ioke nuTaHMsi HMCMONB30BAaHbI LIHPOKO AOCTYIHbIE
paavOTEXHHYECKHE MaTepHaJibl, 3/€MEeHTbl U AeTajd 06l1ero
npumeHeHusi. Tunbl ¥ HOMHHAJIbI OCHOBHBIX 3J/IEMEHTOB
CXeMbl NMpHUBENEHbl HAa NPUHUHUIHAJBbHOH cxeMe (cM. puc. 1).
B ycrpoficTBe MOryT 6bITh - MPHMEHEHB KOHAEHCATOPbI H
Pe3uCTOPbl MPAKTHYECKH JI060TO THMA, MpH YCJAOBHH, UTO
paGouee Hamnpsi>KeHHe KOHIEHCAaTOPOB H MOILHOCTb paccesi-
HHSI DPe3UCTOPOB BbiOpaHbl mnpaBuJbHO. Tak, Hamnpumep,
B KayecTBe KoHAeHcaTopa Cl MOXHO HCNOJb30BaTh KOH-
nexcatop tuna K40-Y9 ¢ HOMHHA/NBbHBIM paGouuM Hanpsixke-
Hiem He menee 400 B; B kauectBe C2, C3.— KOHAEHCATOPHI
tuna KM-5; saexkrposutuueckue Konmencatopsr C4, C5 —
tunos K50-6, K50-16, DM. Pesucropbl MOryT ObiTb BbI-
6panbl THna MJIT-0,125, kpome: gonoaHUTENbHBIX R* 1 R**.
B kauectBe R* moxHo ucrnionb3oBate MJIT-2; a B kauecTBe
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R** — MJIT-0,5 wau MJIT-1. [lonycTnmoe OTK/IOHEHHE
3HayeHHH NapaMeTpOB Pe3UCTOPOB H KOHAEHCATOPOB OT HOMH-
HajabHbIX — +10%. Bo3amoxxHa 3ameHa NoaynpoBOAHHKOBBIX
npubopoB Ha Mx auanoru. Tpausucroper VT1 u VT2 Ttuna
KT815B moxHo 3amenuth Ha KT815I mau npyrue, noaxo-
AsLLMe N0 3HAYEHHIO paccenBaeMOH MOULHOCTH H MaKCHMallb-
HO JOMyCTHMOTO TOKa KoJjuekropa. Huoam VD4 — VD9
samensitorcss Ha KJ1521, K522, K503 c no6biM OyKBeH-
upiM uHaekcoM. Huomet VD11, VD12 — Ha J106ble repma-
HHeBble AMOAbl; cTabuautponbl VD2, VD3 u VDIO tuna
KC510A — Ha Jio6ble cTaGH/AMTPOHBI C HamMpsiKEHHEM CTa-
ouausauuu 9...10 B u HauaJbHBIM TOKOM CTaOHJIM3aLHH
He 6ojee 5 MA. Tpaucpopmatop Tl HamoTaH Ha KOJib-
uesom - (TOpoWaaJibHOM) MarHMTONpPOBOJE THIOpasMmepa
K16 10X 4,5 u3 peppura 2000HM. O6motkn I, I1, I11 TpaHe-
¢opmatopa T1 comepxar nmo 75 BuTkOoB mposoaa [19B-2
auamerpom 0,31 mm; o6motka IV — 2. BuTka mnpoBojia
[19B-2 auamerpom 0,5 mM. PasupoBaHue OOGMOTOK TpaHC-
dopmatopa Tl o6si3aTebHO; HayaJO Kaxaod U3 OGMOTOK
oTMeuYeHo Toukoil Ha cxeme puc. 1. O6motku I u II, cBsizaH-
HbI€ C [IMTAIOLIEH CEThIO, HeGOX0IUMO TLLATebHO H30JIMPOBATh
oT BHXOAHbIX o6mortok III u IV caoem ¢roponsacra,
JIAKOTKAHH HJIH HM30JISIIIHOHHON JIEHTbI, 4TOOBI HCKJIOYHTDH
BO3MOXHOCTb MPOGOsT MeXKAYy OOMOTKaMH W MoNajaHus cere-
BOTO HAMpSI)KeHWs] B BbIXOIHblE LenH Gjoka nutauus. s
obecreueHHss HOPMAaJbHOTO TemyooOMeHa C OKpyXKalollued
cpenoit tpanchopmarop Tl ycraHaBiMBalOT BePTHKAJbHO H
NPHKJIEHBAIOT K NeYaTHOH MiaTe, HalpuMep, SMOKCHAHON CMO-
q0#. TIpu 3TOM MOJIy4aloT XOPOLLHe yCJAOBHS €r0 OXJaXKAEHH S,
JOCTaTOUHbIE AJs1  JJIHTEIbHOH  HeNpepblBHOH  paboThl
TpaHcopmaropa.

B «kauecTBe pesepBHOro ucrouyHuka nutanus GBI,
BCTPOEHHOTO B OJIOK MHTaHHS, MOXHO HCINOJb30BaTh Oa-
tapeiiky «Kpona-Bll», «KopyHa» uin, npu OTCyTCTBHH OTpa-
HHYeHHH Ha raGapuThl, 1Be MJIOCKHe 6aTapedKH THIa KBC,
«Py6un» no 4,5 B, coennHentble nocaenosatesbHo. Jlyuile
HCIOJIb30BATh OaTapeld [JHCKOBBIX aKKyMYJSTOPOB THIA
70-0,1 uau 7/1-0,115. B Takom cayuae GJIOK MUTaHUsA LieJe-
coo6pa3Ho [MONOJHUTH 3apsiiHbIM YCTPOMCTBOM JJisi aBTO-
MaTHYECKOH MoA3apsiKH aKKyMYJ/IsITOPHOH 6aTapeu Npy HaJlH-
UMK HaNpsXKEHHs] CeTH, DTO AacT BO3MOXKHOCTb H30€XaTb
MepPHOJHUYECKOTO BCKPBITHA Kopnyca 6/10Ka NMHTaHus [Js1 3a-
MEHbl PE3€PBHOTO MCTOUHHKA MHTAHHS Ha HOBbIH. ~

KOHCTPYKTHBHO 6JIOK MMTAHHsI BLIMOJIHEH B BHJE NeyYaTHOIl
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MJIAaThl C OJHOCTOPDOHHHM: PacCMOJIOXKEHHEM TOKOBEAYUIMX J0-
poxek. Ilnata 6;10Ka nHTaHAS MOXKET GbITb pa3MelleHa Ju60
B OTAE/JbHOM Kopliyce, JHOO — HENOCpeACTBEHHO B Kopmyce
nuraeMoro ycrtporcrsa. Heprexk neyaTHo#d maathl (BHA CO
CTOPOHBI TOKOBELYIIMX JOPO’KEK) IoKa3aH Ha pHC. 2, a.
Pacnosioxenue neraJieii, HaBeCHbIX 3JIEMEHTOB W y3J/I0B Ha
neyaTHOH mjaTe (BHA CO CTOPOHbl MOHTa)ka) MOKasaH Ha
puc. 2, 6. [leyaTHas nJjarta BbIMOJHEHA M3 OJHOCTOPOHHErO
(OJILrHPOBAHHOIO CTEKJOTEKCTOJNHTA HJIH FeTHHAaKca TOJLLH-
HOH 1,5..2 MM MeTOfOM TpaB/eHHsI B pacTBOpe Tpex-
XJIODHOTO 2KeJie3a.
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Puc. 2. TleyaTHas naarta:
a — BHI CO CTOPOHbI TOKOBELYUIHX JOpPOXKeK; 6 — BHJI CO CTOPOHbBI
MOHTaXHbIX 3/IEMEHTOB
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[1pu uCHO/b30BAHHH 3aBeOMO HCIPABHbIX JAeTaJjed H
OTCYTCTBMH OWIHGOK B MOHTaxe 6JIOK MHUTaHWsi B HACTpOHKe
He HYXKJaeTcsi U HauMHaeT paboTaTh Cpasy e MocJ/e MoAKI0-
yeHHs NuTaHUsA. BO3MOXKHOI NIPHUHHON OTCYTCTBHSA reHepalltu
IPH NEPBOM BKJ/IIOUEHHH YCTPOHCTBA MOXKET ObiTb HEMPABHIIb-
Hoe (pazupoBaHHe OGMOTOK BBICOKOYACTOTHOTO TpaHchopma-
topa Tl. B. rtakom caydyae cJjeayeT NOMEHsiTb MeCTaMH
kouubpl o6morok 1 u II, mocie uyero NOBTOPHO BKJIIOUHTb
60k nuTauust. [locsie 3anycka ycTpoicTBa HeOGXOAUMO MIPO-
H3BECTH MPOBEPKY YPOBHEH BBIXOAHBIX HANPSIXKEHUH, KOTOPbIe
M3MEPSIOTCS BOJIBTMETPOM J11060r0 THNA B YCTaHOBHBILEMCS
TeIJIOBOM peknme paGoThl (Moc/ae BbLAEPXKKH OJ10Ka NHTA-
HHSl BO BKJIOUEHHOM COCTOSIHHM B TeUeHHe OJHOTo-[ABYX
yacoB). Oco6oe BHHUMAHHE CJAeAyeT YAEJHTb NPOBEPKE MeX-
06MOTOYHOH H30JI5IIHH BHICOKOUACTOTHOrO TpaHcdopmartopa
T1l. Heo6Gxoanmo yG6GeauTbCcsi B OTCYTCTBHH OOMOTOYHBIX
3aMblKaHHA M OTCYTCTBHM KOHTaKTa BbIX0OJ0B 0JIOKa MHTAHUS
¢ ceTeBbiM HamnpsikenneM. TuiaTesbHast H30JsAUMA OOMOTOK
NpH M3TOTOBJIEHHH TpaHcdopmaTopa AOJNKHA MMOJHOCTBIO HC-
KJIOUHTb BO3MOXKHOCTb IMOMAAAHHSI HANPSAXKEHHS CeTH B Bbl-
XOJHble UenmH 6J0Ka MUTAHUSA, YTO O0OECeunT ero HaleXKHYIo
U 6e30IacHY0 3KCIJIYyaTallMlo B TeYeHHe JJIHTeJbHOTO
BpEMEHH.

[1pu HanHuKMK yacToOTOMEpa MOXKHO TPOU3BECTH KOHTPOJb
yactoTbl npeobpasoBanus. [ljas 3TOro 4yactoToMep MOIKIIO-
yaercsi K J060OH M3 BHIXOAHBIX OOMOTOK TpaHcdopmaropa
T1 (o6motku III uau IV). 3Hauyenne wacToTh: nMpeoGpaso-
BaHusl [IPH PABHJIbHOM BbIGOpPE 3J1eMeHTOB H 6e301HO0UHOM
MOHTaxe JOJKHO Gbith OKoJo 55 kIl JKesarenbHo
TaKkXe TMpPOBepUTb pabOTy CXeMbl AaBapHHHOH MOAMHUTKH
HArpy3kd TMpH OTKJOUEHHH Hanpsikenusi cerd. [as 3storo
BbIXOLHOE HanpsiKehne + 10 B HenpepbIBHO KOHTPOJIHPYeTCsi
npy MOMOUIM BOJbTMETPA, MOC/e 4ero OJOK MHTaHHS OT-
KJlouaercsi oT ceTH. [lpoHcxogsuiee NpH 3TOM CHHXKEHHE
BLIXOJHOTO HanpsikeHust 6joka .go 8,5..9 B csuneresn-
CTBYeT O nepekjouyeHHd Bbixoga «—10 B» Ha BcTpoen-
Hbli pe3epBHbIA HCTOYHMK MNHTaHHA. YpPOBeHb MyJbcalHid
BBIXOJIHOTO HANpSKEHUS MOXKHO OLLeHHTb NyTeM MOAKJIOUEHHs
K BbIXOZaM 6J10Ka MHTAaHHUS 3JEKTPOHHO-JY4EBOTO OCLHJJIO-
rpada. T1pu He0OGX0OAMMOCTH YJIYULIHTb 3HAUEHHE KOIPPHIH-
eHTa nyJbcauuii no Bbixoay «-+ 10 B» MOXHO yBeqHUHTb
eMKOCTb KoHaeHcaTopa C5 BBIXOHOTO (PHJIBTPA HJIH BKJIIOYHTD
napaJJjenbHo crabuautpony- VD10 Bropo#t ¢uabTpyouiui
3JIEKTPOJIUTHUEGKHH KOHIeHcaTop emkocTbio 50...100 MKP.
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MakcumanbHas BbIXOQHAsA MOILHOCTb ONHCAHHOro 6J0Ka

nutaHusi cocrasisier okoso 0,8 Br. [daurtenbnas sxkcnaya-
Tauusi yCTPOHCTBA B KOMIJIEKTe C LH(PPOBbIMH uYacaMH B
pexKuMe HenpepbiBHOH paGoThl MOKa3aJsa ero BLICOKYIO HafeX-
HOCTb M TpHEMJIEMble 3KCIJyaTallHOHHbIE XapaKTePHUCTHKH.
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INEKTPOHMKA
B BbiTY

SJNIEKTPOHHbLIX «COJIOBEW»

A. Anydppnes

DTOT aBTOMAT MOKeT ObITb My3blKaJbHOH LIKaTYJKOH, KBap-
THPHBIM 3BOHKOM HJIH 3BYKOBBIM CHIHAJHM3aTOpPOM B pas-
JHYHBIX ycTpolictBax. Hanpumep, ero MOXXHO NpHMEHHTb B
KauecTBe 3BYKOBOTO HHAMKatopa paboTbl pese NOBOPOTOB B
aBTOMOGH/IEe WJAH B KauyecTBe OyIWJIbHHKA B 3JEKTPOHHbBIX
yacax.

I1puHuMnHaNbHAS cXeMa «COJIOBbsI» NMpHBeJIeHa Ha pHc. 1.
Ero ocHoBy cocTaB/siloT ueTbipe B3aHMOCBSI3aHHBIX MYJIbTH-
Bu6patopa. MyabTHBHGpaTop Ha TpaH3ucropax DA3.1 u
DA3.2 tpaH3ucropHoii c6opkun DA3 renepupyer koJieGaHHs,
COOTBETCTBYIOLIHE 3BYKY BBICOKOTO TOHA. YCHJIEHHBle TpaH-
aucropoM DA3.3 Toit ke cO6OpPKH H ABYXKAacKaiHbIM YCH-
JIMTEeNIeM 3BYKOBBIX UacTOT 3TH KoJsieGaHusi mnpeobpa3syioT-
csl AMHaMuHueckod rosioskod BAl B 3ByKoBoil curuas, on-
penensioliui TeMGpoBYIO OKpacky «Tpedu». Pabotoil mnep-
BOro MYJbTHBHOpaTOpa ynpasJsieT BTOPOH MYJbTHBHGpaATOp
Ha TpaH3ucropax DA2.3 u DAZ2.4, rexepupytowmuii kosneba-
Husi uvacrotoit 5 T'u. Korna tpansucrop DA2.4 3akpwT,
nepBbll MyJbTHBUOpaTOp paboraer. B Te ke MOMEHTHI Bpe-
MeHH, Koraa TtpaHsucrop DAZ2.4 orkpbiBaercs M 6asa
tpaHsuctopa DA3.2 uepe3 pesuctop R16 u wmanoe co-
NnpoTHBJIeHHE OTKPbITOro Tpanducropa DA2.4 okasbiBaeTcs
COeIHHEeHHOH ¢ OOLUM MPOBOJAOM, MepBbIH MYyJbTHBHUOpPATOP
He pa6ortaeT. B pesysabrate anHamMHueckast ToJIOBKa BO-
CNPOM3BOHT CHTHAJ, HANOMHHAIOIIMHA YacToe «UIeJKaHbe>,
npucyuiee Tpesau cosoBbsi. PaGoToit Broporo myJbTHBHOpa-
TOpa ympas/sieT TpeTHH MyJabTHBHOGpaTtop, coOpaHHBIH Ha
tpaHsuctopax DAl.4 u DA2.1, npepbiBaoliuii ero reHe-
pauuio ¢ yacroroiéi | I'u. Korna tpausucrop DA2.1 3akpwir,
ToK 6a3bl TpaH3uctopa DA2.2 He3HauuTe/bHBIH, MOITOMY OH
TOXKE 3aKDbhIT U HE OKa3blBaeT BJHMSHHS Ha paGoTy BTOPOTO
MyJbTUBHOpaTOpA.
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JAT-DA3  KZITHTZ

Puc. 1. TlpuHunnuaibHas cxema

B cBoio ouepenb Tperuil MyJbTHBHODATOD YHpaBJsieTCs]
ueTBepTHIM MYJbTHBHOpaTOpoM Ha TpaH3ucropax DALl u
DAL1.2, reHepupylOUMM HMNYJbCHl C NEPHOAOM CJeJOBaHHS
6...8 c. Tpansucroper DAL1.3 1 DA2.2 ycuauBaioT UMNyJIbCHl
TOKa yNpaBAsiOIHX MyJabTHBHOpaTopoB. Takum o6pasom,
MYJbTHBHOPATOPBI (POPMHUPYIOT NOJHYIO «TPEJb COJNOBbS», HA-
YHHAIOLLYIOCS] OJHHOYHbIM TMOIIEeNKHBAIOUIMM CBHCTOM, Mepe-
XOAsIMIMM B GoJjiee 4acroe «UleJKaHbe», W 3aKaHUHBAlO-
LLYIOCSE GLICTPBIM «II€PEJHBOM>.

Huoanass marpuua KI[405A, xkounmencatop C9, crabu-
autpod VD2 u kongencatop C11 o6pasyior cereBoil 6J0K
nuTaHusd, cobpaHHblil no GectpaHcdopmaTopHoit cxeme. OT
3Toro 6J0Ka MUTAOT HMHTATOp B CJydyae ero MCMNoJib30BaHHSA
B KayecTBe KBapTHpHOro 3BoHka. Ha tpaHsucropax VT2 u
VT3 cobpano pesne Bbiiep>KKH BpeMmeHH, palGoTatoliee cije-
ayouum obpasoM. Ilpu Ha)KaTHM Ha 3BOHKOBYI KHOINKY
SBI Ha BbImpsiMHTeJb, NMHTAWOUIHA HUMUTATOP, MOJAETCS HAa-
npsikeHue. I1pu 3TOoM 32 HeCKOJbKO MHJIHCEKYHA 3apsizKaer-
ca KoHaeHcatop Cl2, 4TO NpHUBOAMT K OTHMPAHHIO TpaH-
suctopoB VT2, VT3 u cpabGarteiBanuio pene Kl. Pene Kl
koHTaktamu Kl.1 6Gaokupyer xHonky Bl, a koHrakramu
K1.2 noaknwouaer konpeHncatop ¢uabrpa Cll. OTkaoueHune
koHaencatopa Cll Heob6xoauMo ajsi ycrpaHedusi apeGesra
npu cpabatbiBaHHU pese. «CoJioBeil» GyleT netb A0 TexX Nop,
noka - kougeHcatop Cl2 He paspsmuTcs uepe3  PE3UCTOP
R25 u sMurrepHnie nepexoabl TpansucropoB VI2 u VT3.
[lIpu ykazaHHbIX HOMHHaJaX AeTajlell BpeMsl BBIAEPXKKH CO-
cTaBJjsieT oKoJo 8 c.-

‘B rakom 6soke nurtanus HCHOJIb3leT ‘MaJsorabapuTHOe
pese POCY unu moboe apyroe ¢ COMPOTHBJIEHHEM OGMOTKH
500...800 Om wu -HanpsixkenHem cpabartoiBaHust 10..20 B.
Bumecto crabuautposa 815K MoKHO MpHUMEHHTb cTabHJIuU-
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tpon JI816A wmau nBa mocsiegoBaTe/bHO COEeAMHEHHBIX CTa-
6usmtpona [1815I. Tlpu ycraHoBKe ApYTHX 3JeKTpoMar-
HHTHBIX pejie ctabuantpon VD2 BEIGHPAIOT TaKuM, 4ToObI €ro
HanpsiKenune crabuiusauuy 6b10 Ha 2...3 B 6osnbwie nanps-
XKeHHsi cpaGaTeiBaHusi peje (HO He GoJee 22 B). Konaenca-.
top C9—MBTI'O Ha HomuHaJbHOe Hanpsikenue 400 B. Pesu-
cropel R21 u R22 moryr 6bite tumoB MOH, OMJIT na
HoMHHasibHOe conpoTusietne 10...20 Om. OHH BK/IOYEHB! 1151
OorpaHHYeHHsi 3apsilHOro TOKa KoHpaeHcatopa C9 B MoOMeHT
Ha)aTHss Ha KHONKy SB1 H yMeHblIEHHS BO3HHKAlOIIErO
IPH 3TOM MCKpPEHHsI ee KOHTAKTOB. 3aMEeHSITb PE3HCTOPbI
R21 u R22 opnumM pe3ucTopoM YJABOEHHOrO HOMHHaAa He
pekoMeHAyeTcsi BO H306exkaHHe Mpo6Os TOKONPOBOASILETO
CJI0si M €ro BHITOPAHHS B MOMEHT HaXXaTHs Ha KHOTKY
SB1. Bumectro auoanoii matpuus K1I405A- MOXKHO HCHOJb30-
BaTh uerbipe auozaa J1226 — J1226b, BMecTO TPaH3UCTOPOB
KT315B — sio6bie w3 cepuit  KT312, KT315, KT603;
MIT101 — MIT1103, MIT111 — MIT113.

BmecTto Tpausuctopubix c6opok 217HT2 moxno npume-
uuTb MHKpocGopku 217HTI, 217HT3, 159HTI1, 198HT3
HJIH JI06ble KpEMHHEeBble MaJIOMOILHbIE TPAH3UCTOPBI C KO3(-
¢unuentom nepenaun toka (hgs) He menee 50. TpansucTophl
MI142 moXxHO 3aMeHHTb J0ObIMH u3 cepuil MI139—MII42,
MIT13—MI116, MII20, MII21, a rtpan3ucroper MII37 —
mo6biMu U3 cepuit MI135—MI137, MIT10, MIT11. Crabuau-
Tpon VD3 BhiGHpaloT Ha HampsixkeHHe CTaOW/IKH3alUH
5,6...7,5 B. 1.1 BbIGOpa TOTO HJIM HHOTO THNA CTAOHJIHTPOHE
c/efyeT onpenenuTh obnactb 3p¢peKTHBHOH pabOThl HMHTa-
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TOpa 10 NUTaHHIO, 0 ueM OyaeT ckaszaHo Huxe. Bce nocrosin-
Hble Pe3HCTOPbl, HCMNOJb30BaHHbIE B «COJOBbE», KpPOME pe-
3ucropoB R20—R22,— nio6bie masorabaputhbie THnos BC,
OMJIT, MT, paccuuTaHHble Ha MOILHOCTb pacCesiHUs
0,125...0,25 Br. Ilepemennniii pesuctop R19 so6oro tuna c
3aBUCHMOCTbIO H3MEHEHHsI CONMPOTHBJIEHHSt OT yIyla NoBOPOTa
ABHXKKA THNA «B». Duekrposutiueckne KongeHcatopnl C12,

00
a

Puc. 2, a. TleuaTHast nnata (BMA CO CTOPOHH TOKOBEXYLIHX M0-
poXeK)
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Cl14 wmoryr 6biTb Ttunos Kb53-1,

K50-20, K50-12, K50-6,

ocraabuble — K50-6. B kauecTBe puMHaMHYeCKOH TOJIOBKH

BAl
0,2...2 Br, nanpumep 0,50 Hw-1-8
2 AUI-2-8 (1T [1-48).

(0,25T 11-10)

MO2XHO HCIIOJb30BaThb JUOéle rOJIOBKY MOUIHOCTBIO

HJTH

DCKHM3 MeuaTHOH mJjaThl M CxeMa pasMeMieHHs1 AeTaJedl
Ha Hell nokaszaHbl Ha pHc. 2. OTtBepcTus 1—4 Ha neyaTHOH
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Puc. 2, 6. PacnosoxkeHde 3/1eMEeHTOB Ha MJjaTe
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nJaTe npejHa3sHa4YeHbl 1JIs1 yCTAHOBKH AHoa0B [1226 B ciyuae
samennl umu KII405A. OtBepctusi 5—10 mnpeaHasHayeHbl
s kongencaropa Cll. OH MoXKeT 3aKpemJisiTbCsl Ha I1aTe
Jexa, Npd 3TOM OTBepcTHss 5 W 6 mnpeaHasHaueHbl AJIS
€ro BbIBOJOB.

[TeuaTHast nsiaTa B KOpINyce yCTPOHCTBA yCTaHaBJ/MBaeT-
¢ Hajl [IMHamuueckoit rosnoskoi. [lpu MonTaxke caenpyer
BCE 3JIEMEHTHl H30JIMPOBaTh OT KOPIyca, TaK KaK OHH HMEIT
rajbBaHHUECKYIO CBSI3b C 3JeKTpocerbio. [lJs mpejpoTspatie-
HUSl KaCaHMs NeYaTHLIX NPOBOJHHKOB KOPIyCOM yCTpOHCTBa
10 MepHMETPY MJaThl HEOGXOJUMO HAlUIbLHHKOM CHSTb ackKy.

[Mepen HamaxuBaHHEM YCTPOHCTBA TIATE/IbHO NPOBEPSIOT
MOHTaX. 3aTeM MPOBEPSIOT paboTy HMHTATOpa OT BHEIHEro
HCTOUHHKA IIOCTOSTHHOTO TOKa C peryJjHpyeMbiM BbiXOJHBIM
nanpsixxeuuem or 5 1o 10 B. [asa sToro cHayaJsa oTIIaHBaloT
KaToi crabunutpora VD2 u, ocTaBuB €ro He MoAK/IIOYEHHBIM,
yCTaHABJIMBAIOT BPEMEHHYIO IPOBOJIOUHYIO [IEPEMBIUKY MEXIY
SMHUTTEPOM H KoJuiekTopoM TpaHducropa VTI. [lasee B TouKu
A u b nogamor HanpsikeHHe OT BHEUIHEr0 HCTOYHHKA.

Kak npaBu/io, HMHTATOP, COGpPAHHBIA M3 MCNpPABHBIX Ae-
taneii u 6e3 omu60K, HaunHaer pa6oraTh cpasy. OcTaercs
TOJIbKO TTyT€M H3MEHEHHsI HaNpS2KeHHs BHELIHEro UCTOYHHKA
noxo6parp HaunboJsiee 3PPEKTUBHYIO <«Tpeib», T. €. ONpefe-
JHTb 06JacTb 3¢ PeKTHBHOH pabOThl UMHTATOPA MO MHTAHHIO.
3arem BnauBaloT cTabuaMTpoH VD3, HampsiKeHne cTaOWJIH-
3alMM KOTOPOTO HAaXOAHTCHA B 3TOH 06JlaCTH NHTAIOLIHMX Ha-
NpsKEHHH, OTIIAauBaIOT BPEMEHHYIO MEPEMBIYKY MEeXAy 3MHT-
TepoM M KoJuieKTopoM TpaH3uctopa VTI, npunausaior
KaTol ctabuantpoHa VD2 u, OTKMOUHB BHELUHMHA HCTOYHHMK,
BKJIIOUAIOT MMHTATOp B CeTb NepeMeHHoro Toka. Haxas
Ha KHonKy SB1, npoBepsiioT pa6oTy ycTpPOHCTBA OT CETH H
npH HeOOGXOAHMOCTH YCTAaHaBJIMBAIOT XKEJAaEeMYIO BblAEPXKKY
BpEMEHH, B TeueHHe KOTOPOro «cosiopefi» moet. [lesaior 310
nyTem noabopa emkocTi KouaeHncatopa Cl12. - :

- Ecau npu onpeneneHun obracti 3¢deKkTHBHOH - paGoThl
HMHTATOPa 110 MHTAHHIO «COJIOBel» He NOeT, TO. HYXKHO NpOoBe-
PHTb’ MYJbTHBHOPATOPEI, COCTABJSIOIIHe €ero OcHOBY. :[Hpu
3TOM HanpsiKeHHe BHELIHEro HCTOYHHKA YCTaHaBJIHBAIOT: paB-
HeiM 9 B.

[epen Bk/OUEHHEM NMHUTAHHA HAa MOHTaXKHOH MJaTe Tpe-
M5l BPEMEHHBIMH NepeMbluKaMH COeJHHAIOT 06a3y W 3MHTTEp
tpansucropa DA2.4, smurrepnl TpaHsuctopoB DAl.4 ‘u
DA2.1, smurtepn - Tpansucropos DAIl.l u DAL2. Ecau
My bTHBHGpaTOp Ha TpaHaucropax DA3.2 HcnpaBeH, AWHA-
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Muueckasi rojoBka BAl goJikHa BOCHPOHM3BOAMTb CHIHAM
BBICOKOTO TOHa ¢ uactoTol 4...5 kL.

[Tocsie 3TOrO yAaJsllOT NEPBYIO MPOBOJIOYHYIO MEPEMbIUKY
¥ I[pPOBepSlOT MyJbTHBHGpaTOp Ha TpaH3ucropax DA2.3,
DA2.4. Ecau oH HcipaBeH, TO 3BYK OCHOBHOTO TOHA npHobpe-
TaeT MPEepPbLIBUCTBIA XapaKrep ¢ 4acToTod okoJsio 5 ['u.

3arem, y1ajuB BTOPYIO NMPOBOJIOUHYIO MEpPeMbIUKY, NPOBe-
psAIOT MyJbTHBHOGpaTOp Ha TpaH3ucropax DAl.4 u DA2.1.
BosibT™METPOM MNOAK/IIOYAIOT K KOJJIEKTOPY TPaH3uCTopa
DAl4 u non6opom kouaencatopo C3, C4 nobusarorcs
nepuoja CJeI0BaHHUS MOJIOXKHUTENbHbIX HMIYJAbCOB OKOJO | ¢
¥ aaurespHoctH uMnyabca 0,3 c. Ilpu sTom nnHamuueckas
roJOBKa B TeyeHHe Ka’KJOH CeKyHAbl NOJKHA H31aBaThb
3BYK, MOXOXHH Ha KyJaxTaHbe: «KYA-KyA-KyAa-a», <«Kyl-
KyL-Kylda-a» 1 T. 1. ‘

Jlanee npoBepsilOT MYJbTHBHOpPATOp Ha TPAH3HCTOPAX
DAIL.l1 u DA1.2 u, npu HeOGXOAUMOCTH, N0A60POM Pe3UCTO-
poB R2, R3 u kounencaropos Cl, C2 nobusaiooTrcs nepuosaa
CJ1eI0BAHHS TMMOJIOXKHTENbHBIX HMIYJIbCOB Ha KOJIEKTODE
DAIl.1 6...8 ¢ npu aautesbHoCcTH umnyJbca 2,5...3 c. [Tocae
3TOTO yAaJSIIOT TPETHIO BPEMEHHYIO MePeMblUKy H OKOHUATeJlb-
HO KOPPEKTHPYIOT OCHOBHOH TOH «TpeJH» NoA60pOM KOHJE-
catopos C7, C8. ConrorusieHde pesucropa R2 posxHO
6biTb B npegenax 120..130 kOm, a pesucropa R3 —
91...100 kOwm. :

[1pu ucnosib30BaHHH «COJNOBbSI» B KAUECTBE MY3blKaJbHOH
WIKATyJKH MUTaTb €ro MOXKHO OT JBYX INIOCKHX OaTaped
3336J1, akkymyasiropa 71-0,1 unu 6arapen «Kponas. Ilpu
3TOM Garapesi nogk/iiodaercs K toukam A u b, a mapan-
JIeJIbHO ee BbIBOJAM MPHMAHBAIOT 3JEKTPOJHTHYECKHH KOH-
nencatop emkocteio 30 Mk® H Ha Hanpsikenue 10..15 B.
«CoJioBeii» MOXKHO HECKOJIbKO YIPOCTHTb, HCKJIIOUHB M3 HEro
BBIXOJAHOH YyCHJHUTENb. JlHHAMHUECKYIO TOJIOBKY MpH 3TOM
BKJIIOUAIOT BMecTo pe3uctopa R19 yepe3 BbIXOAHOH TpaHcdop-
MaTop OT TPaH3HCTOPHOTO NMPHEMHHKA, JUOO0 yepe3 Pe3ucTop
conpoTtusJieHHeM He MeHee 68 Om. 'poMKOCTb «TpesH», KO-
HEYHO, YMEHbIUHTCS, HO 3aTo Oarapes OyAeT CJAYXKHTb
NoJIblIe.

Ecan «cosioBeil» npeanoJsiaraercsi yCTaHOBHTb B aBTOMO-
6use /s 3BYKOBOH WHAMKaUWM paboTbl pese yKasaTeds
NOBOPOTOB, TO BMECTO CeTeBOro 6/10Ka NMUTAHUS K TOYKam
A u B noakawouyaloT akKyMmyJsTOpHylo OaTapeio uepes
3JEKTPOHHBIA KJIO4, CXeMa KOTOPOro MokasaHa Ha puc. 3.

DIeKTPOHHBIH Koy paGortaer cienylouum obpasom. [1pu
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+I78 Puc: 3. Cxema 3/]€KTPOHHOTO KJiOYa

A ﬂﬁ/(ywmgﬂlllllﬂlllﬂﬁ Ilplé NOAKJIOYEeHHH «COJIOBbSA» B aBTO-
—-— mobnJe
-1Z8 4
{7 7200mrxI5F =
Vor 42234 BKJ/IIOUEHHH YKa3saTeJisd [OBO-
K npeswdament poToB Ha KOHAEHCATOp Cl

yepe3 avoa VDI ot pese-npe-
pbiBatesi 6yoyT MOCTyNaTh MMIYJbChl MOJIOKHTEJNbHOTO Ha-
npsikeHust, 3apsixkamwouine koHaeucatop Cl. B pesysabrate
tpaHsucrop VT] ornupaercss U nojaeT HampsixKeHHe IMHTa-
HHSI ¢ aKKyMmyJiiTopa Ha umutatop. I1pu BbiK/IIOUeHHH yKa3a-
Tes1s1 noBopoToB KoHaeHcatop Cl pa3psikaeTcs, TpaH3HCTOP
VTI 3anupaercss ¥ mUTaHHe C HMHTaTopa CHHMaeTcs.

MPUCTABKM
K TENEDOHHDLIM ATIMAPATAM

A. EBcees

YerpoiicTBa, 0 KOTOPHIX GyJeT paccka3adO HHXKe, MpeiHa3HauyeHsl st
paciuupennst GyHKIHOHAIbHBIX BO3MOXKHOCTeH Tese()OHHBIX anmnapaTtos, NO-
BbllLIEHHs] Y106CTBA M0./1b30BaHHs HMH. Bee mpucTaBku paboTaloT COBMECTHO
¢ anmapataMu Tese(OHHbIX ceTeil 06liero no/ib30BaHHA (FOPOACKHX HJH
CeJIbCKHX aBTOMATHYECKHX TeJe(OHHBIX CTaHLHiH); NMPH COOTBETCTBYOILEH
HaCTPOHKE MPHUCTABKH MOMHO MPHMEHsITb H AJaA paboThl C annapaTamH
camojesibHbIX ycTpolicTB TesnedoHHol cBsasu [1].

IpuHuMn AefiCTBHS BCEX MPHCTABOK OCHOBAH HA PECHCTPALHH Bbi3bIBHBIX
CUCHAJIO0B, MOCTYNAOLIHX K TeJe(OHHOMY annapaty, H COOTBETCTBYIOLIEH
06paboTKe 3THX CHrHaJjoB. IIpHCTaBKH BBbINOJHEHb B BHAE MOACTABKH MOA
TeseOHHBIH anmapaT M HMeIOT HHAYKTHBHYIO CBSI3b C OOMOTKOH 3BOHKa.
Hx skcniyarauus He NPOTHBOpeuHT TpeGoBaHMAM [ocynapcTBeHHOH HH-
CMEKUHH 3JEeKTPOCBSA3H, I[OCKOJbKY TlajbBaHHYeCKasi CBA3b MPUCTABOK C
TenleOHHOH CeTbio OTCYTCTBYeT.

CTpykTypHasi CcxeMa TNPHCTaBKM nokasaHa Ha puc. 1. CurHan c
HHAYKUHOHHOTO JaT4yHKa I/II[I). HaXOASIUIErocsi B MArHHTHOM MNOJie KaTYIIKH
3BOHKa TesleoHHOTO anmapata TA, ycuiuBaeTcsi ycuiureaem ¥ u noctynaer
Ha ¢opmuposatens ®. C dopmupoBaTesiss CHrHaJ MOCTynaeT Ha JOrH-
ueckuit 6aok JIB, a 3atem Ha HcnosiHHTesbHOE yctpoficTBo HY.

A —= na : ¥ @ 7§ "y

Puc. I. CTpykTypHasi cxema NMpHCTaBKH K TeslehOHHOMY anmapary
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CBeTOBOi CHrHAJIH3ATOP BbLI30BA

OH npeaHasHaueH /8 JOJEH C MOHHXKEHHBIM CJIYyXOM
1 o6ecrevynBaeT NnosiBJeHHe CBETOBOIO CHrHaJ/la MpH NOCTYyILIE-
HUHM BbLI30BA K abOHEHTY (pHC. 2).

UnnykruBHbiil AaTunk L1 pacnosiaraioT B MarHiTHOM 1oJ/1€
KaTylIKH 3BOHKA Tesle(poHHOro annapara. [lepemenxoe Hanps-
)KeHue, BO3HHKamoollee Ha KaTylike L1, uepe3 pa3jesnTe/lb-
ublit  KongeHcatop Cl moctynaer Ha YCHJMTE/b, BbINOJ-
HeHHBI Ha Jorudeckom saemente DDI.1. B nanHoM cayuae
3/MeMeHT LM(PPOBOH MHKpPOCXeMbl paboTaeT B aHaJlOroBOM
(nuueiinom) pexkume [3]. DTo pocTHraeTcss BBEACHHEM OTPH-
1aTe/1bHOl OOpPAaTHOW CBSI3H 110 MOCTOSIHHOMY TOKY 4epe3 pe-
aucrop R2. YcusieHHblli B JeCATKH pa3 CHrHaj depes pas-
NeJInTeNbHblE KOHeHcaTop C2 nocrynaer Ha BXOA GOpMHPO-
partenst — Tpurrepa llIMuTTa Ha JIOTHUECKHX . 3JEMEHTaX
DD1.2, DD1.3.

KonzeHcatop C2 HeOGXOAHM AJIsi TOTO, UTOGbI HCKMIOUHTD
NMOCTyMNJIeHHE MOCTOSIHHOM COCTaBJISIOLLEH C BBIXOAA Y CHIIUTES
Ha soruueckoM saemente DD1.1 Ha Bxoa Tpurrepa Ilmurra.
IIpH OTCyTCTBHH BXOJHOTO CHTHAJa MOCTOSIHHOE HAMpsXKEHUe
Ha BbIXoAe Joruyeckoro sjemerra DDI.1 paBHO MpHMepHO
OJIOBHHE HAMpsiKeHHsi MUTaHUA (3TO oGecrneynBaercsi OTpH-
yaTesqbHOl 0OpaTHOH CBA3bIO uepe3 PEe3HCTOp R2). Ilopor
cpa6aTbiBaHusi Tpurrepa IlIMuTTa TaKXKe COCTABJACT IPUMED-
HO MOJIOBHHY HaMpsiKEHHsl MUTAHHSI, MO3TOMY NPH HENOCPEL-
CTBEHHOM COeJMHeHHH BbIX0Ja YCHJHUTeNsl C BXOAOM TpHIrepa
[lImurTa MOrJo Gbl HaGJMIOAATBCS CaMONPOH3BOJbHOE MEpe-
KJIOUeHHe nocseaHero (IpH OTCYTCTBHH CHIHaJla Ha KaTyllke
L1). Pesuctop R3 oGecneurBaer nojaqy HanpsKeHHsi HU3KO-
ro ypOBHsl HA BXOJ TPUITepa B OTCYyTCTBHE BXOJHOTO CHrHA/Ia,
a Takxe obecneunBaeT pa3psaky KonzeHcatopa C2.

C Boixoaa Tpurrepa llIMHTTa curHa/ nocrymnaer Ha BbiCO-
KOBOJIbTHBbI Tpansucrop VTI1, koTopbiit paGoTaeT B UeNH

K Bt 001 9B FUI 0254
w2 g10s KOSTHLy k5 410K % i tILﬁ/gJ 73 =—
Y
e i [0 | gsn [ o1z~ BT L L0108 Wz S
1 7 A7) KUS05A S

o1 K5611H2

Puc. 2. TlpuHuunuajbHaa cxeMa CBETOBOrO cHrHaJau3arTopa
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ynpasJsioliero sjekrpoga tpuHucropa VS1. Oco6eHHOCTbIO
TakoTo cnoco6a BKIOUEHHsI TPAH3HUCTOpa SBJSETCS He3HAuH-
TeJbHasi MOILHOCTb, KOTOpasi pacceHBaeTcss Ha HeM. IJTO
OGbSACHAETCS TeM, YTO HOC/A€ OTKPbIBAHHA TPHHMCTOpA Ha-
npsiKeHHe MeXKIy KOJIEKTODOM H IMHTTEPOM TpPaH3UCTOpA
yMeHblaercss a0 1.2 B, u TOk yepe3 Hero npekpauiaercs.
TpuHUCTOD YIpaBJsieT Harpy3KoH — OCBETHTEJNbHOH Jamnoi
HAIl, koTopasi 4 CHTrHaJU3MPyeT O. [OCTyIalolleM BbI30BE
K abOHeHTy: ~ e

Kounencatop C4 - criiakupaer MyJbCcallid BbI3bIBHOTO
HaNpPSKEHUS] M MCKJIOUYAeT MeplaHHe CHIHAJbHOH JaMIlbl
HATL. . : o '

[TuTdHHe MHKPOCXeMbl OCYIECTBJAAETCS OT NapameTpH-
ueckoro - crabunnsatopa, ‘B KoTopoM palboTaloT 3JeMeHThI
R10, VDI, €3. ~ ~ :

Mukpocxemy K561/TH2 moxno 3amennth Ha KS561JIHI,
K561J/IA7, K561J1IA9 wuaM COOTBETCTBYIOLUHE aHAJOTH M3
cepun K176. Tpausucrop VT1 — KT605, KT940 ¢ soGbimu
6yksamu. Tpunucrop VSI — KY201K(JI), K¥202(K—H).
Konpencatrop — KM-6, K10-7 (Cl, C2), K50-6, K50-16,
K50-12 (C3). B kauecrBe nartunka L1 uncnosabsoBaHa
KaTywka oT »3Jektpomaruuthoro peae PCI3, mnacnopr
PC4.523.026. Karymka cogepxut 28 000 BHTKOB MNpoBoAa
[3J1-1 0,05 mm u umeer conporuBieHne 8 kOwm. iuua
kaTtyiikd — 40 mm. IlopofinyT TakKe KaTyulKH OT aHaJo-
ruunbiX pese — PKH, PKM. MoXHo npuMeHsTb H camoesb-
Hble KaTylIKH. MarHuTonpoBOA B HHX CJELyeT BbINOJHSTD
M3 CTaJbHOTO MpyTKa jadamerpom 5...7 MM (Hanpumep,
0GbIYHbINA T'BO3/b).

TenedoHHbII CBeTOBOH CHIHANW3aTOP cOOpaH Ha mjate U3
(OJIbrMPOBAHHOTO CTEKJIOTEKCTONMUTA (pHC. 3), @ nJjlaTa CMOH-
TUpoBaHa B Kopnyce pasdmepamu 210X 140X40 mm, BblOJ-
HEHHOM B BHJe TMOACTaBkH Tnoja TededoH. Karyumka-nar-
yuk L1 posXKHa HaxoauTbcs OT OOMOTKH 3BOHKA Ha paccTos-
HuH He Gosiee 40...50 MmM.

HanaxkusaHue ycTpo#CcTBa COCTOUT B NOAGOPKE COMPOTHB-
Jenus pesucropa R1 ans o6ecneuennst HeOOXOAMMOH Uy BCTBH-
TeJbHOCTH. MoLIHOCTb JaMnbl HakajauBaHua HAL moxer
cocraasatb oT 25 no 150 Br.

CHI‘H&J’!HB&TOP ¢ MEJOJHYHbIM 3BYUAHHEM

dTa npuCTaBKa MO3BOJSIET 3aMeHHTb Pe3KHH 3BYK 3BOH-
Ka APHSITHOH MeJoJHYHOH -COJIOBbHHOM TpeJblo.
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Puc. 3. TleuaTHasi mJjaTta CBEeTOBOrO CHUrHaJH3aTOpa:

a — pacnoJjioXxKeHue rnedaTtHbIX NMPOBOJHHKOB; 6 — pacnoJoxerie 3Je-

MEHTOB

OGpatuMcsi K MpUHLMTKAJbBHO# cxeme (puc. 4). Bxoanas
yacThb CHrHaJu3aTopa (MaTyuK, yCHJHTenb H (OpMHpOBa-
Tesb) aHaNOTHYHA COOTBETCTBYIOIIMM Kackajam. [Mpeabiay-
ueii. Ha snemenrax R6, R7, VDI, C3 BbtnosiHeH. pHABTD,
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npeo6Gpa3yiouinil NyJbCcUpylollee HanpsiXKeHHe B NOCTOSIHHOE.

Ha soruueckux ssemerntax DD1.4 u DD2.1, DD1.5 #u
DD2.2, DD1.6 u DD2.3 BbimosiHeHbl reHepaTopbl, BblpabaThl-
BalollHe 4acToThl cooTBeTcTBenHo 1000, 10, 500 T (mpH--
mepHo). CyMMapHblii CHTHa/1l HMHTHDYeT I€HHe COJIOBbS.
C Bbixoja Jjorudeckoro snementa DD3.2 3BykoBo# curHan
NMOCTyNaeT Ha KJIOYeBOH YCHJ/HTe]lb, B KOTOpDOM paboTaer
tpanzuctop VTLl. Harpyskoid mnocieiHero Cay»XuT mnepe-
MeHHblil pe3uctop R12, ¢ xortoporo cHuMmaercss CHrHa/a Ha
3ByKOoBO# n3nyuartesnp HAL.

DJieMeHTbl CHTHA/M3aTOpa MUTAIOTCS OT CeTH uepe3 KOH-
npencatop C8, BHIMOAHAOUINA (YHKUHIO 6a/1aCTHOTO COMPO-
THUBJIEHHST (€MKOCTHOE COMNPOTHBJ/IEHHE 3TON0 KOHJEeHCaTopa
nepeMeHHoMy TOKy uacrtotod 50 [ cocraB/asieT 0KoJo
10 kOwm). Pesucrop R13 obecneuuBaeT paspsnaky KOHIEH-
caTtopa TNocje BBIKJIIOYEHHs1 yCTpPOHCTBAa M3 ceTH. Hanpsixke-
HHSI [J1s1 IHTAHKSI MUKPOCXEM H 3BYKOBOTO HM3JlydyaTe/s CHH-
maiotcsi co crabuaurporoB VD3 u VD2; konaeHcaTophl
C7 u Cl0 crnaxuBaoT My/bCAlMH BbIIPSMJICHHOTO Ha-
npsiKenusi; koujgeHcartop C9 noswimaer HOMEXOyCTOHqHBOCTb
CUTHaJHM3aTopa.

3BykoBoit nsayuartesap BI1-1 (HAl) moxHO 3aMeHHTb Ha
OS9MII-1A, TK-47 uau a060i ApYyrod ¢ CONPOTHBJIEHHEM
o6moTKH ToctosiHHoMy TOKY 60...200 Om. OcTtasibHble THIIbI
3JIEMEHTOB H UX BO3MOXKHbIE 3aMeHbl — Te XKe, YTO H B NPe/ibi-
AylileM yCTPOHCTBe.

A’Z 47[]« A’j 470,( Vol 496 [J"LZ/M/( (8 Q73mx=4008
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Puc. 4. TlpunuunuaibHas cxevvla curHawusaTopa ¢ MeJOIUYHbIM ~3BY-
UaHUEM
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Curuanmamp C ceJieKllMed KOJIM4ecTBa 3BOHKOB

Takoit curHaausatop, B OTJHYHE OT BbILIEONHCAHHOTO,
HauMHaeT BbIaBaTb 3BYKOBOH CHTHAJ HE cpa3y nocse fojauu
BBI3bIBHbIX MOCBLIOK .([AJsi MPOCTOTHl — 3BOHKOB), a JIHIb
HauuHasi ¢ HeKOTOPOro uyucaa ux. IIpyruMu cjoBaMH, CHIHa-
AU3aTop Kak Obl MpOMycKaeT ONpeae/eHHOe KOJHYeCcTBO
3BOHKOB, HE pearupysl Ha HHMX 3BYKOM, a JHLIb 3amucbiBas
B namsATb. OueBHAHO, UTO 3BOHOK Te/jedOHHOro anmnaparta
JI0JIKeH ObITb MPH 3TOM MPHUIJYLIEH.

JlaHHoe ycTpOHCTBO MOXKHO MPHMEHSITb, Hanpumep, L5
HCKJIIOUEHHS TIOCTYIJIEHUST BbI30BOB OT HeKeJaTesbHbIX a6o-
HeHTOB. M3BecTHO, UTO B cpenHeM aGOHEHT IepKHT TPYyOKy
B TeueHHe nojaauu 4...5 3BOHKOB (3TOrO BIIOJIHE A0CTATOYHO,
yTOObl BbI3bIBAEMbIH abOHEHT Moaolles K TejgedoHy H OTBe-
THJ), a 3aTeM jaer «OTOOM», Bo3Bpallass TpyOKy Ha pblyar
anmnapara. Ecau curHannsatop HaCTpPOHTb Ha PeXUM HIHO-
pHpOBaHHUS 3TOTO KOJHYECTBA 3BOHKOB, TO JIO3BOHHMTBHCS
CMOTYT JHllb Te AaGOHEHTbl, KOTOPbIM COOOLIEH «CeKpeT»
M KOTOpble OYyIyT aep:KaTb TPyOKy B Teuenue 6 u Gosiee
3BOHKOB. JIpyroii BO3MOXHBII Cjayuyaid NPHMEHEHHSI TAKOTO
yCTpoOHCTBA — yCTaHaB/AMBaHUe NPHOPUTETOB B paboTe ABYX
napaJi/elbHO COeIHHEHHbIX TeJe(OHHbIX alnaparos, Haxo-
JASIMXCS] B pa3HbIX NOMELLeHHsAX, B 3TOM Cjaydyae OJHH H3
AByx TtesedoHoB paboTaeT COBMECTHO C CHIHAJH3aTOPOM.
[Ipu nosiBieHUM B JIMHHHM BBI3bIBHBIX [OCHIJIOK CHayajga Ha
HHX pearupyer TOJbKO MNepBbIH TejeOHHbIA annapar — B
HeM 3BOHMT 3BOHOK. COTpPYIHHKH, HaxodsllHecs B 3TOM
NoMelleHHH, cHUMalT Tpybky. Ecau ke B kKomHaTe, rie Ha-
XOAMTCS MepPBbIH anmnapar, HUKOrO HeT HJIH HHUKTO He »KeJjaeT
cHUMAaThb TPyOKy, TO MO I[POLIECTBHH HEKOTOPOTO BpEeMEHH
HaukWHaeT 3BydyaTb CHTHAJM3aTOpP, YCTAHOBJEHHbIH PSIOM CO
BTOpbIM TejiedoHHbiM amnnapatoM. COTPYAHHKH BTODOH KOM-
HaTbl CHMUMAWT TPYyOKYy. YA0OHO HCNOJIb30BaTh CHrHa/AHM3a-
TOp TOTAA, KOIJa B MePBOHl KOMHAaTe HAXOJIHUTCS HavaJbHHUK
¥ 10 JOTOBOPEHHOCTH NOJIKeH 6paTb TPyOKy MepBbiM, a BO
BTOPOH KOMHaTe — ero nojuydHeHHble. EcAH BO BTOPYIO KOM-
HATy MOCTYMW/ BbI30B — 3HAUHT, Haya/JbHHKA HET Ha MECTe,
¥ Hago cHUMaTb TpyOKy. [lpH 3TOoM 4YacTb BbI30BOB IIPOXO-
JUT He3aMeTHO [Js CJy»)KallhX BO BTOPOH KOMHaTe H He
oTBJeKaeT MX OT paGoTbl. Bo3amoxxHbl W Apyrue obsacTu
NMpPUMEHeHHsi CHTHaJH3aTopa. :

[MpuHuMnuaJbHasi cxemMa MpejacTaBJeHa Ha pHC. O.
BxoaHble Kackabl, reHepaTop 3BYKOBOIO CHI'HaJa H HCTOUHHK
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Puc. 5. TlpuHuunuajabHasi cXeMa CHrHaJH3aTopa C CeJeKUHeH KOJH-
4ecTBa 3BOHKOB

NHTaHUSI — TOUHO TaKHE »Ke, KaK B MpeAblAylIeM YyCTpPOH-
ctBe. [1pu BKJIOUEHHH yCTpOWHCTBa B CETb WU NMPH OTCYTCTBHH
curHaJja Ha natuuke L1 Ha BbIXOoJe JIOTHUECKOTO 3JeMeHTa
DDI1.2 nosiasiercsi HanpsixkeHue BbICOKOTo ypoBHsl. Hauu-
HaeTcs 3apsiaika KoHaeHcaTtopa C4 uepes pe3uctop R9. Uepes
0...15 ¢ HampsixkeHHe HA KOHJeHCAaTOpe IOCTUTHET Mopora
nepekJIoYeHUsT JorHyeckoro sjaementa (okosao 5 B). Iocry-
nas Ha Bxod R cuetrunka DD3, 310 HampsikeHue ycra-
HOBHT CUETUHK B HCXOJHOE COCTOSIHHE, NPH KOTOPOM Ha
BCEX BBIXOJAX CUETUMKA — HAMPsiKEHHe HH3KOrO YPOBHS.
HanpsixkeHne HHM3KOTO YpOBHS, MOCTynaillee Ha BbIBOJ
4 poruueckoro snementa DD4.1, 3anpeinaer nomauy 3ByKo-
BOro cHMrsHaJjga Ha Bxoja 3jemedta DD4.2. Curnasnusartop
HaXOMUTCSE B XKAYLUEM pexXHMe.

ﬂpn'nonsﬂennn nepeMeHHOr0 MarHHTHOTO MOJIi B HEMNo-
CPeACTBEHHOH OJH30CTH OT aaTuMka L1 Ha Bbixojge Joru-
yeckoro s.emerta DD1.3 BO3HHKAlOT npsIMOyro/bHble HM-
nyJabcbl: Konpencatop C4 6bicTpo paspsikaeTcs yepes pe-
3uctrop R8 w amon VD2, u Ha ‘Bxome R cueruuka mnosis-
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JsleTcs HanpsiKeHHe HU3KOTo YPOBHsI, MepeBoAsllee MHKPO-
cxemy DD3 B cueTHblii pexxum paGoThl. 3a Bpems Mnay3bl
veK1y AByMs 3BoHkamu (4..5 ¢) kougencatop C4 He ycre-
BaeT 3apaaWTbcsi udepe3 pesuctop RY 10  HanpsiKeHus
nepekaoueHusi, nostomy mukpocxema DD3 paGoraer B cuert-
HOM pe)KHMe BCe BpeMsi, MoKa MOJAI0TCs 3BOHKH.

Pesucropst R6, R7, konjaeHcatop C3, anoa VD1 paboraioTt
B MHTerpupylolleil Lend, KoTopas npeobpasyeT Madqku
NPAMOYTOJIbHBIX HMMYJ/JbCOB, CHHMaeMbiX C BbIXOAa JOTH-
yeckoro sgementa DDI1.3, B oaMHOuUHBIH uMnyabe. JlHoa
VD! o6ecrieunBaer GbicTpylo 3apsiiky kouaencatopa C3
HanpsiKeHHeM BbICOKOTO YPOBHsi C BbIXOAA JOrHYeCKOro
saementa DDI1.3.

Takum o6pasoM, MpH Mojaue 3BOHKA Ha BXOIe JIOTH-
yeckoro sJjementa DD1.4 neficTByeT Hanpsi>keHHe BbICOKOTO
YPOBHsi, @ Ha BbIXOJe 3TOr0 3/JE€MeHTa — HampsiKeHHe
nuskoro yposusi. [lockosbky no Bxoay CP cueruuk mepe-
KJIOUaeTCs MOJOKUTEIbHBIM NepenaiomM HampspkeHHs, H3Me-
HeHHe COCTOSIHHSI CUeTYHMKa MPOU3OHAET [0 OKOHUAaHHH
mepBoro 3BoHka. Ha nepBom BbiXxofe cueTurnka (BbIBOA
2) yCTAHOBHMTCS HaMNpsiK€HHe BbICOKOTO yDPOBHA.

[1pu nosiB/IeHHH HATPSIXKEHHs BBICOKOTO YPOBHSA Ha BbIXO/1€
CUETUYHKA, K KOTOPOMY MOJIK/MOUEH MOABHKHbIH KOHTaKT
rasieTHoro nepek/wouateas SAl, Takoe xe HanpsiKeHHe ycra-
nosuTcst Ha Bxoge CN cueTunka. DTO yCTAHOBUT CYETUHK
B pexHM XpaHeHus, T. e. uMmy/abchl Ha Bxome CP yxe
He MPHBELYT K M3MeHeHHIo COCTOsiHMsi cueTunka. Ha BbiBOZ®
3 wmukpocxembl DD4 ycraHoBuTCs HampsiKeHHe BbICOKOTO
YPOBHSI, M IpH MOSIBJ€HHH MOCJAEAYIOLINX 3BOHKOB HauyHET
3ByuaTh 3ByKoBOil curhasusatop HAL ycrpoiicrsa. 3BYKO-
Bble CMrHaJbl Oya1yT 3BydaTb A0 TeX [MOp, MOKa Bbl3biBae-
Mblii a6oHEHT He cHHMeT TpyOGKy CBOero amnmapaTa H/H 10Ka
BbI3bIBAIOUIHI aGOHEHT He MpeKpaTHT [ojady CHrHAJ0B Bbl-
30Ba. B 3ToM cayuyae ycTPOHCTBO BO3BpPATHTCS B HCXOLHOE
COCTOsIHHUE.

YerpoiicTBo co6paHo Ha nedaTHoH naate (puc. 6). Kop-
nmyc — TOYHO TaKoH »Ke, Kak /sl CBETOBOTO CHIHAJ/H3aTo-
pa. Ha G6GokoBylo cTeHKy BbiBeldeHbl pyuKa MepeMeHHOro
peanctopa R14 u pyuka ragerHoro nepexmouatens SAl
(ncnonb3oBan nepekaouatenb MITH-1 wa 11 nosoxennit).

[Tpu ¥3roTOBJEHHH NMPHCTABOK CJeAyeT MOMHHTb, UTO OHH
HMEIOT TalbBaHHUECKYl0 CBsi3b C CETblO, M03TOMY HeobXo-
nuMa TlaTeJbHasi H30Js1lksi OCell MepeMeHHbIX Pe3nCTOpOB
W raJeTHOro nepekJioueHusi. Kopnyca cienyer o6si3aTesbHO
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Puc. 6. TleyatHas mnaarta CHrHaJ/u3zatopa ¢ cejeKUHed KoJHYecTBa
3BOHKOB: @ — pacnoJIO>K€HHe NeyaTHbIX MMPOBOJIHUKOB; 6 — pacnoJioxe-
HHUE 3JIEMEeHTOB

UCI0/1b30BaTh U3 HeNpoBOAsilLero marepuana. [Ipu Hanaxu-
BaHHH YCTPOHCTB »Ke/aTejsbHO HCMOJb30BaTh HCTOUHMK [H-
tanus 9...10 B, He #MewwHH rajbBaHHUECKON CBA3H C
CeTblo, WIH HCIMOJb30BaTh pa3lesuTe/bHbIA TpaHcdopmarop.
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UMDPPOBOH CUHXPOHMUIATOP
AN KMHOMPOEKTOPA

C. Ctap‘uxoa

B 0OCHOBHOM OOJIBUIMHCTBO JIOOHTENbCKHX KHHONPOEKTOPOB
paGoTaeT OT KOJIJIEKTOPHbIX JBUraTe e, KOTOpbie, XOTs OHH H
MO3BOJIAIOT PeryJaupoBaTh CKOPOCTb NPOEKIHH, HO He obecre-
yMBalOT CTAGU/IBHOCTb XOJa. Bbimyckaemble ke Hallel
NPOMBILIJIEHHOCTBIO CHHXPOHH3AaTOPbl MMEIOT HeNO0CTAaTKH B
TOM, YTO HMEIOT HJM OJHY yCpeaHeHHyw cKopocTb (17 kai-
poOB/u), K TPeOYIOT COBMELICHHST HA OLHOH 6061 He MArHUT-
HOMl JIeHTbl M KHHOIJIEHKH, 4YTO HeydoOHO [pH MOHTaxe
(GoHOrpaMMbl, HJIH BO3HHKaeT HeOOXONHMOCTb MepeleKH
MaruuTooHa Ha HeCTaHAapPTHbIE CKOPOCTH.

OnucblBaeMble HHXKe YHHBEPCAJbHbIE 3J1€KTPOHHBIC CHHX-
POHH3ATOPBI MO3BOJSIOT CHHXPOHH3HPOBATH CkopocTH 16, 18 1
24 kajspa B CeKyH1y, KHHONPOEKTOPOB THNna «Pycb», «Boana»
u 1p. OHH HeCJI0XKHbI B H3rOTOBJEHHH, HMEWT HeGoJblike
pasMepbl M 1al0T BbICOKYIO CTaGH/JIbHOCTb CKOPOCTH PaboThI
npoeKTopa.

YnpaBJsernne CKOPOCTbIO ABHrareJsi MPOEKTOpa OCyLIeCT-
BJSETCA aBTOMAaTHUECKH, NpH MepPHOJHYECKOM 3aMblKaHHH
pesuctopa R1 (puc. 1). B 3aBUCMMOCTH OT COOTHOLICHHS
BPEMEHH, B TeueHHe KOTOPOTro 3TOT pe3HCcTop Oyler 3aMKHyT,
aBHraTeab GyleT BpallaThCs ObICTpEE WJH MEJeHHee.

[Ipu coBnafeHHH YaCTOThbl 3aMblKaHHsSI KOHTAKTOB AaTuH-
Ka npoektopa M uacTtoThl paboTbl peje Kl cuHxpouusa-
Topa B OOMOTKe aBHrartesass OyaeT NpOTeKaTb MaKCHMaJb-
HBIH TOK, Tak Kak pesuctop R1 OGyaser 3amknyT. Takoe
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CURXDORUIAMOP  Pye. | YupasaeHue cKOpOCTbIO ABII-
[ raTtest MPOEKTOpPa ¢ MOMOMLBIO KOli-
K11 raktoB pene KI cuHxponusaropa

g AN
7 RIS
1

|
84;

p G l_] COCTOSIHHE CHCTE€Mbl HEeYyCTO#-
7 YHBO, [OCKOJbKY CKOPOCTb
Jou P NpoeKTopa YyCTaHaBJIUBaeTCH

774 3@BEIOMO HECKOJIbKO GoJiblie
CHUHXPOHHOH, a B pe3yJbTare
3TOro (haza KOMMYTAlHUK AaT-
4YMKa MpOeKTOpPa HaYHeT orle-
pexkaTb asy KOMMYyTalHH AaTuHKa cCHHXpoHu3artopa. [los-
BATCA NepHOAbl, B TeueHHe KoTopbix RI1 Oyner pasomkHyT
H CKOPOCTb BpallleHHsl JBUTaTeJiss MpoeKTopa GydeT MOHHU-
)KATbCsl 10 TeX MOp, NMOKAa He HACTYNHT pPeXHM CHHXPOHH-
3alHH H T. 1.

Kak u3BecTHO, npuH ckopocTH mnpoekrtopa 16 kazpos/c
3aMblKaHHe M pa3MblKaHHe KOHTAKTOB [aTuMKa MNpOeKTopa
NPOUCXOANT cO cKopocThblo 4 [ B cekyHay, npu |8 kan-
pos/c — 4,5 I'u, npu 24 xaapos/c — 6,0 .

Ha puc. 2 npeacraBsieHa cxema 3J€KTPOHHOTO KOHTAKT-
HOTO CHMHXPOHHM3aTopa, pa6oTa KOTOPOro 3akK/ayaercst B IMO-
JYYEHHH CHMMETPHUHBIX NPSAMOYTOJbHBIX HMIYJAbCOB C YaCTO-
Tol caegosaHus 4,0; 4,5; 6,0 I'u, koropble ynpasasioT
pa6otoii pese KlI.

OcHoBOll CHHXpOHH3aTOpa sIBJsIETCSl KBapLUEBBI reHepa-
TOP, BBINOJIHEHHbIH MO CTAHAAPTHOH CXeMe Ha 3JeMeHTe
DD1, uacrora koTtoporo ctaGH/IH3HpPOBaHA KBapLEBbIM pe-
3onatopom ZQI. Hacrora pesonatopa 360 kI'u. [lasee Tpex-
CTYNeHYaTbl AeauTeNb 4acTOThl Ha 3jemeHtax DD2—DD4
neaut yactoTy 360 k' Ha 10°, B pesysbTaTe yero moJyueHa
yacrota 360 I'm. DTy uacToTy 3anucbiBalOT Ha BTOPYIO
JOPOXKKY MariuTodoHa (AJS 3TOrO HUCHNOAB3YIOT HJAH OIHY
JOPOXKKY cTepeooHHUecKOro mariutodoHa Hiad y MoHodo-
HHYECKOTO yCTaHaBJHBAIOT BTOPYIO YHHBEPCAJbHYIO TOJIOBKY
¢ ycuauTtesem). Ha nepByio H0poKKy 3anHcelBaloT ¢oHO-
rpammy. Hacrora 360 I'u 3anuchiBaercst NMpH Ha)KaTHH Ha
kHonky SB1. B nanbHefiwem, npu aemoHcTpauuu GpuabMoB,
ecaid KHonka SB1 B nosioxeHuH, KaK MOKa3aHO Ha CXeMe,
a SB2 HaxaTa, TO CHHXPOHMNYJbChl MOCTYNAIOT B [aJb-
HefIYI0 cXeMy He OT reHepaTtopa, a OT MaruuTodoHa # B
3TOM cJlydyae NMPH HEKOTOPOM H3MEHEHHH CKOPOCTH MarHHTO-
(hOHa U3MEHHTCH H CKOPOCTb MPOEKTOpa, T. €. OyaeT BbINOJ-
HeHa CBSA3b MeX]1y (QOHOrpaMMOH H H300pa’KeHHEM.
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Hrak, nogyuena yacrora 360 ['u, koropasi npy NOMOLIH
sanementa DD5 peautcs na 5. [lasee noJsyueHHast uacrora
72 Tu noctynaeT Ha BXxoabl 3jaementoB DD6, DD7 u DDS,
koTtopble aesasaAT 72 Tu Ha 9, 8 u Ha 6, a C HUX BbIXOAOB
gactotel 8 Tu, 9 T'u w 12 TI'u mnocrynaior Ha mnepe-
kaouaTeab SAL.

Kak Buano wu3 puc. 3,a, CHHXPOHMMIYJbChl INOC/]IE
JeJieHHs] MoJydeHbl HeCHMMeTpPHUHble. AHaJOrH4HO O0OCTOMT
gejgo ¢ uacroramu 9 u 12 Tu. 1A BblpaBHMBaHHsA
UMIYJbCOB MoOCae mepekdiouatenass SAl, KOTOpbIM yCTaHaB-
JHBAIOT Xe/1aeMylo CKOPOCTb CHHXPOHH3ALHH, BKJIOUEH TPHT-
rep, BBINMOJIHEeHHbIH Ha 3jaeMente DD9, kotopblit oaHOBpe-
MEHHO [eJHT YacToTy Ha 2 u nmpeobpa3yeT CHHXPOHMMYJIbChI
B cUMMeTpHuHble (pHc. 3, 6). [Tocae Tpurrepa CHHXPOUMITYJIb-
Cbl MOCTYMAIOT Ha 3JEKTPOHHBIH KJII0Y, BbIMOJHEHHbIH Ha
tpaHsuctope VTI, kortopwlii ynpabasier pabotoit pese KI.
Jnoa VD2 npenoxpaHsieT TpaH3UCTOpP OT NpoOOsi B MOMEHT
BKJIIOYEHHs pejie, TaK KakK ero o6MOTKa SIBJSETCS HHAYKTHB-
HOCTBIO.

3HayuT, B HTOre, B 3aBHCHMOCTH OT M[OJIOXKEHHS Mnepe-
kaouateass SAl, pene Kl paGoraer ¢ uacrotoir 4. I'm,
45 Tu wan 6 T'u. M npousseas pacnaihky KOHTAKTOB
pejie Tak, KaK yKa3aHo Ha cxeMme, MOJYYHM YeTKyl0 H
cTabuabHy0 paboTy KHHOMPOEKTOpa C »KeJjaeMOH CKOPOCThbIO
(16, 18 nau 24 xaapa/c).

Heo6xoauMO OTMETHTb, UTO, €CJH 4acTOTa B CeTH Iepe-
MEHHOI0 TOKa CTabuJybHasi (MPH HCNOJb30BAHHH B MarHuTO-
(oHe ABHTaTe/sl MEPEMEHHOrO TOKA) WJH MarHutooH pabo-
TaeT Ha JBUrartese MOCTOSIHHOTO TOKa, TO NMPH [AeMOHCTpa-
UMH (PHJIbMA [0 BPeMeHH A0 5...6 MHH MOXKHO He NPHMEHATb
3anucb CHHXPOUMMYJ/bCOB Ha MJEHKY ¢ poHorpamMmon. B sTom
cJlyyae CHHXPOHH3aTOp MOXKeT paboTaTh M OT COOCTBEHHOTO
reHepaTopa, Tak Kak pacxoXKIeHHe MeXK1y 3BYKOM H H300pa-
JKeHHeM B TeueHHe TaKoro BpeMeHH He Hab./iojaeTcs.

Heo6s13aTesbHO Tak»Ke NMPUMEHSITb KBaplieBblil pe3oHaTop
Ha 360 klu. MoXHO HCMOJAb30BaTh W APYroit HOMHHAJ,
HO 00513aTeqbHO Tako#, uTOOb OH Obll KpateH 72 T

gewod pps (Hanpumep, 180 kFu v T. 1.).
“ I I I l I I I l (w708 B 3TOM ciyuae chcTema dee-
Husi Oyzer NApyroi, HO 1NpH
¢ NOMOUIM  MHKPOCXeM  THUNa

0 | I | I Beixod DDG :
Puc. 3. Omopbl MMIY/bCOB CHHXPO-

t HHU3aUHU .
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K155ME2 1 K155ME4 MoxHO NpoH3BeCTH Je/eHHe Ha Joboe
YHCJI0.

Baok nutaHusi (puc. 4) A CHHXPOHH3ATOPA BbINOJHEH
Mo CTAaHAAapTHOI cxeme W mosicHeHuii He tpebyet. TpaHcgop-
matop Tl Boimosnen u3 craau II-16, Ttosnwuuna Habopa
33 mm. | o6motka coaepskuT 2100 BuTkoB nposoaa [13J1-0,18
¢ otBogoM oT 1100 Butka. I o6morka conepxut 90 BMTKOB
nposoaa [12J1-0,52.

Hcnoabsyst Bcio o6MoTKy Ha 220 B, MOXKHO cHHXpOHHM3a-
TOp A5 NPOBEPKH M HaJalKH BK/IIO4aTb B CeTb H 0e3
kuHonpoektopa. Pesie K1 Moxet ObiTh /11060r0 THNA, HO OHO
JIOJKHO HajexHo cpabatweiBath oT 9..12 B. Tpausucrop
VT1 KT807 nosxeH ObiThb yCTAaHOBJEH Ha pajanaTope, Tak
KaK MHKpocxeMmbl cepud K155 notpe6asioT GO./bILOH TOK.
B cuHxpoHusaTope mnpumeHeHbl pesuctopbl Thna MJIT,
kongeHcatopbl Tuna bM-2, KJIC, K50-6. Boo6uie noxodnyr
paauojeTasd Jo60ro THMA, COOTBETCTBYIOLHE HOMHHAJY,
yKazaHHOMy Ha cxeme. [IpH MOHTa)ke meyaTHOM M/aThl, Ha
KOTOPO#i BbINOJIHEHbl 3a1aI0UIHHA FreHepaTop H Je/nTe/b, He06-
XOIMMO YCTaHOBHTb KoHaeHcaTop Gjoka nutanus C4 Hero-
CpeJCTBeHHO Ha miarte. Bmecto aHOQHOrO MocCTa KL1402A
MOYKHO HCIOJb30BaTh auoanl tuna 1226, 17, KI nanpsa-
KeHuem He menee 24 B, cuuoit Toka He meHee 400 MA.

[Tpu H3roTOBNEHHH CHHXPOHH3ATOPA PEKOMEHLYeTCA H3ro-
TOBJSATL TPU MevaTHble NJIAThl: NJIATy reHepaTopa C JelH-
tTeseM Ha ajementax DDI1—DDS8, nnaty BbipaBHHBaTeJs
Ha sjaemente DD9 ¢ kjawo4yom u peJse, MaaTy BbIIPAMHTE/A
co CTabHJIH3aTOPOM.

Heo6x0aMMO OTMeTHTb, 4TO [Js HOpMaabHOH paboThl
CHHXPOHM3aTOpa HEeO06XOAHMMO OueHb TLIATEJNbHO OTpery.JH-
poBaTb KOHTAKTbl JaTuHKa MPOEKTOpa W pesie CHHXPOHH3a-
topa. JlAfi 3TOro MOAK/IOYAIOT OMMeTp K Kiemmam 1—6
pasbeMa NpPOEeKTOpa M BKJKYAIOT JBHraTe/b. 3aMeuvaioT
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Puc. 5. BeCKOHTaKTHbIH yHHBEpCaJbHbIH CHHXDOHH3ATOP

nokasaHusi npu6opa. 3aTeM, He MeHsil CKOPOCTH IPOEKTO-
pa, NOAKJIOYAOT OMMeTp K KJaemMmaMm 1—7, mokasaHHsi
npubopa He [OJDKHbI H3MEHHTbCS H/IH MEHSIOTCA B OYeHb .
MaJsoM npejede. Ec/n OHH CHJBHO OT/IHYAIOTCA APYT OT APYra,
HeoGX0AHMa pPeryJHpoBKa KOHTAaKTOB. TOHHO TakK Xe 1npoBe-
pSIIOT, a TMpH HeOGXOAUMOCTH pEryJHPYIOT H KOHTAKThl
pejie CHHXPOHM3aTopa, TOJNbKO B 3TOM cCjIyyae HeoOXOJAHMO
BKJIOUATb €ro He OT MPOeKTOpa, a OT BHELIHero UCTOUHHKA
[HTaHHS. .

[Ipy MoOHTa)ke CHHXPOHH3aTOpa BbLIBOAbI Ha MAarHUTO-
¢doH, na nepekaouateaun SB1, SB2, SAl BbinosiHeHbl 3Kpa-
HUPOBAHHBIM MPOBOLOM, YTOObI MPELOTBPATHTb CJydaiHble
cGou B paGoTe OT HABOJOK M KOMMYTALHH. '
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Koprnyc cuHxpoHH3atopa BbINOJHEH H3 POJIbIHPOBAHHOTO
CTEKJOTEKCTOJINTA, CMAasiHHOTO MEAHbIM MOKDBITHEM BHYTPb.
[1paBuabHO coBpaHHbId CHHXPOHM3AaTOp HauuHaeT pabo-
tTaTh cpa3y. Hasnaaka cBoaurcsi siniub K nposepke paboThbl
3ajalllero reHepatopa npH nomowx vacroromepa. [lox-
CTpPO#iKa 4acTOTbl NPH HEOOGXOAUMOCTH OCYLIECTBJSIETCA MPH
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nomoud Konaencatopa Cl. [IpoBepsercs Takxke pabora 6.0-
Ka TMUTaHHA, T. €. HU3MepsieTcsl HalpshKeHHe MUTaHus
+12 B u +5 B. llpaBusbhuo coGpaHHblil 6J10K NMHTaHHA
tatanku He Tpebyer. [locsie npoBepku nUTaOIKX Hanps-
KeHHHl M uYacToThbl 3ajalolllero reHepaTopa CHHXPOHH3ATOp
BKJIOYAIOT B paboTy COBMECTHO C NPOEKTOPOM.

Ha puc. 5 npeacrasieHa cxema 3J€KTpPOHHOro 6ec-
KOHTAKTHOTO CHHXPOHH3aTOopa, TAe YNpaBisiOLHM 3JeMeH-
TOM CJYXKHT He peae, a cemucrop tuma KY208I'. Cxema
HECKOJ/IbKO CJIOXKHee MepBOH, HO TakKe Jerko BbIIOJHHMA.
BJsiok nuTaHusi Tako# ke, Kak Ha puc. 4.

B npeabinyuei cxeme (puc. 2) pesucrop R1 npoexropa
IIYHTHpyeTCcs KoHTakTaMu pese Kl, a B HHKenpuBeneHHOH
cxeme (pHc. 6) Rl npoekropa yHTHpyercs ajaementom VD4,

®yHKHHOHAMbHAsE cXeMa GECKOHTAKTHOrO CHHXPOHH3a-
Topa mnpuBeleHa Ha puc. 7. 3apalowuil redepatop Oec-
KOHTAKTHOTO CHHXpPOHH3aTopa cobpaH TOUHO MO TaKoH e
cXeMme, KaK Ha pHC. 2, TOJbKO B AAHHOM cjydyae HCIMOJb-
3yeTcsl KBapLeBblii pe3oHaTOp ¢ pPe30HAHCHOH uacTOTOH
432 x['u. 3artemM ¢ MNOMOILUBIO [A€JHTEJsI, BbINOJHEHHOTO
Ha oagementax DDI1—DD3, noayuena uacrtora 432 Tu.
Dra »Ke uvacToTa 3anucbiBaeTcsi HAa MAFHUTHYIO JIEHTY.
Hanee yactora 432 I'u, nocrynatowas aubo oT resHepartopa,
au6o ot maruutodoHa, npu nomoluu snementa DD4 peautcs
Ha 9, nosayuena uyacrota 48 ['u. Ilpu nomowu snemenTa
DDb5 neautcsi Ha 8, noayuena yacrora 54 I'u. [lpu nomoiuu
snementa DD6 peaurtcsi Ha 6, nosgydeHa uacrora. 72 T'u.

B 3aBucnMocTH OT TpebyeMOH CKOPOCTH CHHXPOHH3ALHH
nepekmouatesieM SAl BoiGupaercs TpeGyemasi 4acToTa:

48 'l — COOTBETCTBYET CKOPOCTH 16 Kaapos/c;

54 T'u -— cooTrBercTByeT cKopocTH 18 Kaapos/c;

72 T — cooTBeTCTBYEeT CKOpPOCTH 24 Kaapa/c.

A Tak Kak HMMMyJbChl MOJyYeHbl HECHMMETPHUYHBIE, TO
¢ nomoubio 3aemedta DD7 BriGpaHHyO 4acToTy JeMM Ha
2, ¥ B pe3yJbTare MOJyuyeHbl CHMMETPHUHbIE HMMYJbChl €
yactrotamu Jaubo 24, maubo 27, au6o 36 TI'u. Hawubonee
cTabGu/IbHasi CHHXPOHH3aLKUA 110/1y4aeTcsi MPH CPABHEHHH ya-
cror 6..9 T'u, nostomy npu nomoiwu 3iemedtoB DD8.1 u
DD8.2 penum Bbllleyka3aHHble 4YacTOThl Ha 4, COXpaHuB
CUMMETPHUHOCTb HMITYJbCOB.

- doToaatyuk BhINOJHEH HA ocHOBe 3aemenToB VT1, DDI0O,
DDI11 u dotopesncropa ®P1-3, ycraHoB/jeHHOro Henocpei-
CTBEHHO B KHHONPOEKTOpE B TaKOM -MecTe, uToObl' JOMAacCTH
obTiopaTopa npoekTopa NepHOAHYECKH OTKpbIBaJH U 3aKpsi-
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A Puc. 6. YnpaBieHue CKOPOCTbIO

8 — —3 JBUraTe s NPoeKTopa MpH MOMOLLLH
‘—O‘Q <& §,\ cemucropa Ky 208I
N k2 JI0 | 52
N R | AV S S
>~

! \/ Tl_ I Puc. 7. TlpuHuMnuasbHasi cxen:

- _; OCCKOHTAKTHOTO CHHXPOHHU3aTOp:l

78 - Cxema | | Cxema | | dnewewm |

2EHEPTMOD — Aemumenb — — coaBuesun || yapabaesual | ynpabnenua §

1TDoEKIOp SAl SBF S

M ‘l Pomo- l §

i_ | Por-j I — damyux Yacmomomen N

o

BAJIM HCTOUYHHK CBeTa (IPOEeKUHOHHYIO Jamiy). PoTopesnucTop
coeMHsIeTCs1 ¢ (POTOAATUHKOM TMPH MOMOLUH 3KPAHHPOBAHHO-
ro WHypa H Kakoro-1u6o He6o./blIOro pasbema. Tak Kak
¢doropesucrop PP1-3 umeer pasbpoc napameTpos, TO ero
HyKHO nono6paTb omMeTpoM. 3aTeMHEHHOE, OHO J0JI2KHO
6biTh B npemenax 160..180 kOm, a ocBelleHHOE —
35...40 kOm. Ecam Her BO3MOXKHOCTH noaobpats (oTope-
3MCTOP B TaKHX Mpejesaax, TO YCTAHaB/JHBAlOT TaKOH,
KaKoil ecTb, a nyTemM noabopa CONMPOTHBJEHHSI pe3ucTopa
R3 B uenu 6a3bl TpaHzucropa VI1 no6uBalOTCs HaleKHOTO
OTKPBITHSI W 3aKpbITUSl TpPaH3UCTOpa NpPH 3aTeMHEHHH H
ocBelleHut poropesrcropa. Portopesucrop ®P1-3 ucnosb3o-
BaH B cXeMme KJwoua, cobpaHHoro Ha TpaHsuctope VTI.
B 3aBMCHMOCTH OT OCBELIEHHOCTH (DOTOPE3UCTOPA TPAH3HUCTOP
VT! 3akpweit uad oTkpbiT. Djement DDI10 npeancrasaser
co6oit Tpurrep lImurra u QopmHpyeT NpsiMOyroJbHble
uMnyJbchl. Tak Kak o6TiopaTop Yy [pPOEKTOpa HMeeT
IIHPHHY JOnacTedl HECKOJIbKO MEHbIYI0, YeéM paccTosiHHe
MEXKAY HHMH, TO HMIYJbChl MOJY4alOTCS HECHMMETpPHUYHbIE,
a TakK Kak 3a MoJHbl# 060poT 06TIOpaToOpa MPOXOAHT OIHH
Kalap, TO mpuH CKopocTH 16 KaapoB/c moJydaercss yacrtora
cieloBaHUsi UMNyJbcoB, pasHasi 48 T'u. Ipu 18 kaapax/c —
54 T'u, npu 24 kagpax/c — 72 I'n.

Hcnoab3osas sjsement DDI11, nonyuyeHbl CHMMMETPHUHBIC
NPAMOYTOJIbHbIE HMIYJbCbl C YacTOTaMH JH6o 24, qu6o 27,
an6o 36 I'u. 3atem npu nomoiuu si1ementos DD9.1, DD9.2
MoJIydeHHble YacTOThl AeJsTC Ha 4, COXpaHsisi CHMMETpHU-
HOCTb. :
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Hasnee uactotbl 6...9 'l OT reHepaTopa (MarHuTOQOHA),
4 TakyKe TaKMe »Ke 4acToTbl OT (POTOJaTUMKa MOAAI0TCs
B CXeMy CpaBHeHHsl, BbIIIOJHEHHYIO Ha 3Jemente DDI2,
BbIXOJ KOTOPOTO YNPaBJ/sieT BKJIOUEHHEM U BbIK/IIOUYEHHEM
resepaTopa ynpaBJeHHsl CeMHCTOPOM, BbIIOJHEHHOM Ha 3Je-
mente DD 13. I1pu nosiBieHunu Ha a1060M H3 BXOJOB 3/€MEHTA
DD12 cxembl cpaBHeHHs Jorudeckoro 0 Ha Beixoze
DDI12 snoruueckass |, koTopas BKJ/HOYaeT reHepatop ynpas-
JeHHsi, a TOT B CBOIO ouepelb OTKpbiBaeT cemucrop VD4 u
WYHTHPYEeT conpoTHB/1eHHe R1 npoekropa, OT uero cKopocTb
ero ysejguuuBaercsi. Ilpn yBesiMueHHH CKOPOCTH MpOEKTOpa
YBeJMUMBAETCST M 4acTOTa CJeJOBAaHHs HMIYJbCOB (HOTO-
NAaTUMKa M B KaKoH-TO MOMEHT Ha BXOJax CXeMbl Cpas-
HeHHWs MoABATCS JABe Jordueckune 1, a Ha BbIXode
DD 12 — snoruueckuit 0. [eHepaTtop ynpaBJaeHHs1 3aTOPMOKeH
gornueckum 0, a cemuctop 3akpbiT. CKOpPoOCTb npoekTopa
YMEHBLUIHTCA H T. I.

Ias kouTpossi paboTbl resepatopa H (oTOAaTYMKE B
CHMHXPOHHM3aTOpE HCIO0Jb30BaHa CXeMa CTPeJOYHOro 4Yacro-
ToMepa, BbillOJIHEHHOTO Ha saemenTe DDI4 v muiinamnep-
metpe tMna M2001. Ilpu nomowu nepekawouatens SB3 no
4yacTOTOMEPY MOXKHO YBHIeTb, Kakas uacrora [MocCTymaer
Ha CXeMy cpaBHeHHs OT 3ajalollero reHeparopa W OT
doTtonarunka. yKenaTesbHO BHYTpPb MHJ/JIHaMrepmerpa Hau
WKaJoll YCTAHOBHTb MHHHATIOPHYIO J1aMNOYKY HaKaJ/HBaHHS
Ha 5 B 115 noacBeTKH BO BpeMsl Je€MOHCTpauuH (HjIbMa.
Csetoauoabl HL1 u HL2 cayxat aas KOHTPOJS.

[Tepen cGOpKOH CHHXPOHM3aTOpa B LEJIOM TNPOBEPAIOT
paboTOCNOCOGHOCTb OTAE/bHbIX Y3J10B: 3a/alOLIEro rexepa-
topa, (oToaatuyMKa, CXeMmbl YyNpaBJ/eHus, 0JI0Ka MHTaHHUA.
[Ipu BKJAIOUEHHH HMITyabCHOTO TpaHedopmaTopa Tl cxemsl yn-
pasJ/ieHusi GOJIbilIOe 3HAYEHHE HMeeT M[PaBHJIbHOE MOAKJIO-
yeHHe HauaJia M KOHIA OOMOTOK, [JIA MPOBEDKH KOTOPOTo
HeOO6X0AMMO B Leflb CeMUCTOPA BKJAOYHTb 3JEKTPHUYECKYIO
JaMnouky (puc. 8), OTK/IOUYHTh BbIXOA 3jaemenTa DDI2 or
cxeMbl ynpaBJjeHust ¥ Ha Bxoa 2 saementa DDI13.1 noaaTs
aornueckylo 1, T. e. +5 B. Ecau 06MOTKH BKJIOYEHbI
npaBu/bHO, Jamna OyaeT TopeTb HOPMaJbHO, €C/IH He-
NpPaBUJBHO, TO Jamna Oy/[eT ropeThb BIiOJHAKaJa.

V03

i, Y//i

Puc. 8. Cxema npoBepKH NMpaBHJIb-
R0 75 ‘ 11OCTH MOAK/JIOYeHHsT OOMOTOK HUM-
5 11yJbCHOTO TpaHcdopmaTopa

K 815’)/[%70/770%7.‘/
YnpasReHuA

4
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Tpaucpopmatop - Tl moraercs Ha (peppuTOBOM KOJBbLE
mapku M-2000HMI1, BHewmHuii auamerp Koabua 31 MM,
BHyTpeHHHH auamerp 19 Mm, Bbicota 7 MMm. Kosunyecrso
sutkoB I u Il o6mMoTok — 350 ButkoB nposoaom [1JIIHO 0,22.

YacToToMep npoBepsieTcss M rpajyupyercs OT JioGoro
3BykoBoro resepatopa. [lonatb Ha BXx0a uyacrotomepa OT
reHepaTopa IOOYepejHO CHTHas ypoBHem 5 B u uwacroroi
24, 27, 36 T'u, noctaBuB noacTpoeuHbiii pesuctop R11 B cpen-
Hee mnoJoxeHue. Crenatbh OTMEeTKH Ha IlKaJe mnpubopa:
16, 18 u 24 kaapa/c. 3atem, MOAKJIOUHB HacTOTOMED. B
cXeMy, MPOBEPUTb ero B paboTe CHHXPOHH3ATOpA.

[MpaBusbHO COGpaHHbIi CHHXPOHH3ATOp HaukHaer pado-
TaTb cpa3y, HO /ISl YBEPEHHOH, YeTKoi paGoThl ero HeoGXxo-
JHMMO 3aMepHTb, a NPH HEOOXOAMMOCTH MOACTPOHUTHL YACTOTY
redepatopa. Takxe HeoOXOAMMO 3aMepHTb 4acCTOThbl, NOJY-
YyeHHbIe MOCJe AeJIUTeJsi, 4YacTOThl, MOJNyUeHHRIe rocje (oTo-
JaT4MKa, 4acToThl, MOJaBaeMble B cxeMy cpaBHeHnus. Ecuu
OyleT 3aMeuyeHO HeKOTOPOe «PbiCKaHbe» MPOeKTOopa, YTo ro-
BOPUT 06 OueHb »KeCTKOH CHHXPOHH3allHH, HY>KHO HECKOJbKO
YMEHbILKTh COMPOTHBJAEHHe pe3ncTopa R1 kuHonpoekrtopa.

[1pu npoBepke paboTOCNOCOGHOCTH CHHXPOHU3ATOPa B Le-
JIOM YCTaHaBJIMBAIOT nepekaodatenss SAl B nosoxeHwue,
onpejesiiolllee HY>KHYIO CKOPOCTb NPOEKUHH, H OMpee/siioT
CEeKTOp MoJIoXkKeHHsi peryasitopa. R2 npoektopa, B KOTOpOM
CKOPOCTb MpoekTopa GyaeT CHHXpoHH3uposaHa. Ompenenus
cpelHee T[0JOXKEHHe peryJsTopa Aas JaHHOH CKOPOCTH,
XKesaTeJbHO HAHECTH KaKylo-Ju060 MeTKy Ha pyuke peryJs-
TOpa CKOPOCTH M Ha KOphmyce MnpoekTopa AJas yno6ersa
B JaJjibHeiliedl 3KcmayaTaudu. AHanornuHas paboTa nmpoBoO-
IUTCSL H JII JPYTHX CKOPOCTeH.

KBapiieBbiii pe3oHaToOp B 3ajalolleM TE€HEpaTope TaKKe
MOJKHO HCIOJIb30BaTh He 06si3aTesbHo Ha 432 KI'W, a apyro#,
kpatubiii 432 Tu. Hanpumep 324, 162, 270 k['u u 1. I
EcTtecTBeHHO, Toraa JjejuTesqb YacTOTbl OyIeT HEeCKOJbKO
apyrum. HexkesnatenbHo Takke HCHO/B30BaThb PE30HATOP HA
gacroty nuxke 100 kI, Tak Kak ueM HHXKe 4acrora,
TEM MacCHBHee cama MJaCTHHA pe3oHaTopa M TeHepaTtop
MOKeT He BO36YyXAaTbCs.

[TeyaTuble NaaThi 3aJalOUIETO reHepaToOpa C AeJHUTEJEM,
CXeMbl CPAaBHEHHS U yIpaBJeHHs, cxema (HOTOAaTUHKa [IpUBe-
genbl Ha puc. 9, 10, 11. Kopnyc cuHXpoHH3aTOpa, Kak H
B TpeAblaylleM cJayyae, BbIMOJHEH H3 CTEKJOTEKCTOJIHTA H
oKjieeH GyMarof «rnoj AepeBo». : v

Peaucropsl npumenenst tuna MJIT, konaencatopst BM-2,
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Puc. 9. TleyarHast njata 3ajamollero reseparopa ¢ JAeJMTesNeM M pacrno-
J0XKeHHe jJeTajeil Ha Heit
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Puc. 10. TleyaTHas naaTa cxeMbl CPaBHEHHSI H CXeMbl yNpaBJeHHs H pac-

MOJIOXKEHHS JeTasled Ha He#

K-73, K50-6, KJIC. Ilepekmouateanb SAl mo6oro Tuna, xe:
JaTenbHo MuHHaTiOpHbid. [lepekaiouatenn SB1, SB2, SB3
tuna [1-2K. Munamnepmerp goskeH 6bitb Ha 100 MKA. Tpu
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Puc. 1. TlevaTHas naata oTonaTuHKa H pacrosokeHue jaertasned
Ha HeH

MOHTAaXK€ CHHXPOHH3aTOpa COeJHHEHHS MJaT ¢ Mepek/oya-
TeJIIMH, C pa3beMaMH, a TaKXe ¢ 4aCTOTOMEpPOM BbIIOJ-
HATb 3KpaHMpPOBaHHbIM mpoBojoM. [lnaty uwactoromepa yk-
pemJisiTb HEeNOCPEACTBEHHO Ha mnpuGope (MH/JIHaMMep-
MeTpe).

Jlutepatypa

TapaGpuu b. B. n ap. CrnpaBouHHK 1O HHTErpajbHbiM MHKpO-
cxeMaM.— Paauno u cBa3p, 1983
Maabuesa JI. A u ap. OcHoBsl undposoii Texuukn.— M.: Panuo
H cBsi3b, 1987. )
3;"4N¢gp'r A. BeckonTakTHOe YCTpoiicTBo ynpapienus.— Paano, 1987,
o 5, c. 58.
Amatersre radio (YC®P).— Paguo, 1980, Ne 5 c. 61. [lpocroit
yacToToMmep.
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PETYNATOP HANPHKEHUSA
AN ABTOMOBUNIA
«3AMOPOXKELL»

C. Hanumos

B aBTOMOOHJISIX OCHOBHBIMH HCTOUHHKAMH 3HEPIHH SIBJSIOT-
csl aKKyMyasiTopHasi GaTapes W renepatop. I'enepatop pa-
6oTaeT NMpH BKJIIOUEHHOM JABHraTtese, OH [OJ3apsKaeTr ak-
KYMyJISITOPHYIO 6aTapelo H ONpejessieT B LeJJOM HanpsixkeHHe
B 60pTOBOM ceTH aBTOMOGHU.s1. [1py pa3nuuHbiXx 060pOTax ABH-
raTesisi HanpskeHue B OOPTOBOH ceTH aBTOMOOWJs Oyner
M3MEHSITbCS, TaK KaK reHepaTtop ¢ MOBblleHHeM 0GOpOTOB
OyaeT pa3BuBaTbh 00J/bLIYIO MOIIHOCTb H HanpsikKeHHe Ha
HeM OyjaeT yBenuuuBaTbesl. Jlasi TOro 4toGbl HanpsikKeHue
B GOpPTOBOI ceTH aBTOMOOWJSA He cTaJjo GoJblie J0IMyCTH-
Moro, npeaycMotpen peryastop Hanpsixenus (PH). PH or-
paHMYMBaeT MoAavyy TOKa B OOMOTKY CTatopa reHeparopa, Ko-
rjia HanpsikeHue B GOPTOBOH CeTH MPEBBLICHT 3alaHHOE.

B asromo6uisx Ttuna 3A3 ycrTaHOBJeH MNPYXKHHHbINH
aByxnosuuuonnblii PH tina PP310-B. I1pu 3aMKHYTBIX KOH-
TaKTax peJjie 3TOro peryJsitopa redepartop paGoraer B M0J-
HYI0 MOILHOCTb, MPH Pa3OMKHYTbIX TOK B OOMOTKYy cTaropa
reHepatopa HAeT 4epe3 OrpaHHuUHTe/NbHbIH PE3HCTOP, UTO Be-
JeT K yMeHbILIEHHIO Hanpsi)KeHHsi, BblpabaTbiBaeMOTrO reHe-
paTopom.

[Mopor cpaGateiBauusi B PP310-B peryaupyercsi usme-
HEHHMEeM HaTSI>KeHHs creluasbHON npyXuHbl. B npouecce sKc-
nJyaTalndu HaTs2KeHHe MpYyXXKHHbl MOXeT H3MEHSTbCA W Cpa-
GatbiBatie PH npu Hanpsixkenun B 60pTOBO# ceTH Metee 11 B
6y eT MPHBOAMTD K Pa3psiiike akKyMyJ1siTopHoit 6atapen. Cpa-
GatbiBanie PH npu HanpsixKeHHH Bbillle A0MYyCTHMOro Oyier
NPUBOAKMTH K MOBBILIEHHOMY H3HOCY JiaMIl H IPyroro 3/1eKTpo-
o6opynoBanusi. KpoMe Heyn06CcTB HACTPOHKH K HELOCTATKAM
peryasiropa PP310-B cienyer orHecTH 3Ha4yHTe/bHOE I10-
TpebsieHre 3Heprud o6MOTKOH peJie.

BHHMaHHIO BJafe/bleB «3anopoxiesBy» Mpeijaraercs
3/JeKTPOHHBIl peryjatop Hanpsixeuus (puc. 1), JIMILIEHHBIH
yKasaHHbIX HeJ10CTaTKOB. Pa3mMecTHTh ero MOXHO B Kopmyce
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Puc. 1. TlpunuunuanpHas cxema

ot PP310-B. Ox gocratouHo npoct u skoHomuueH. flposepen
M 3KCIyaTHpoBascsi Ha aBTromo6uie 3A3-968 M.

[Mpunuun pgeiictBust  peryasitopa. [lpu HanpskeHuH,
ofpegeasieMoM pe3sucropoMm R2, B 60pToBOi ceTH, MeHblle

77

Puc. 2. Icku3 neyaTHOH MuaThl pPeryJsitopa HanpsKeHHs
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3ajaHHoro, crabunntpon VD1 3anept, ciefoBatebHO, TaKxKe
3aneprt H tpansuctop VTI1. Ilpu 3Ttom Ha 6a3e TpaH3ucTOpa
VT2 HanpsixkeHHe OTHOCHTEJIbHO MHTTepa OTPHUATENbLHO H
VT2 6Gyner oTkpHT, Tak e Kak u TpaHaucrop VT3. Tok B
O6MOTKY cTaTopa B 3TOM cJyyae TedeT HamnpsMyio
yepes VT3. B pesysbrare 3TOro Hampsixkeide B 060p-
TOBOH ceTH aBTOMOOHJsi Bo3pacraer. Ilpu Gosabuimx o6o-
poTax JABUraTesl HanpsiKeHHe B GOPTOBOH CeTH aBTOMOOHJIS
MO2KeT NIPeBLICHTb 3aJaHHoe, Toraa oTkpbiBaeTcsl TPAH3HCTOD
VTI, uto npuBOAMT K 3aKpbiTHio TpaH3ucropa VT3. [lpu stom
TOK B OGMOTKY cTaTtopa Teuer yepe3 peduncrop R3, ero conpo-
THB/IEHHE CHHXKAETCS M VMEeHbllaeT HanpshkeHHe B 6OPTOBOIi
cetH aBToMoGussi. CBeTOAHO yKa3biBaeT Ha paboTocnoco6-
HOCTb pery.Jsaropa H nomoraetr VCTaHaB.1HBATb HVXKHO€ Ha-
npsikende. OH TOpHT NpH OTKpbiTOM TpaH3uctope. VT3 u He
FOpPUT NpH 3akpoiToM. Pesucrop R2 rpaayupyior no Hanps-
JKeHHIo cpabatbiBanusi oT 11 mo 15,5 B. Ilas srtoro mexay
KOPIyCOM ¥ BBIBOJOM «H» BKJIouaioT pesucrop 100 Om moui-
HocTbiO 2 BT.
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O6o3Hauenue BbiBogoB PH (cMm. puc. 1) cooTBercTByer
00603HAYeHWI0 BbIBOJOB  MPOMBILIIEHHOTO peryasitopa
PP310-B Ha npuHuMMHaAbHOH cXxeMe 3./1eKTpoobOpYyLOBaHHS
st apromobuaeit thna 3A3. Tak « +U» — Hanpsixkenue nu-
TaHHsl, NMOJAaBaeMoe TMOC/Je BKIIOYEHHS 3a>KHraHus, «l» —
BbIBOJ, MAYIIHH Ha OOMOTKy cTaTopa reHeparopa, «M» — Kk
mMacce aBTOMOOHJIA.

MownraxHasi cxemMa peryJasTopa noka3aHa Ha puc. 2.
Tpansuctrop VT3 cHabxeH paauaTopoM, KOTOPbIH COCTOHT
U3 Tpex [IopaJieBbiX MJACTHH TOJIUHHOH 2, wHpuHOH 50 u
BbicoTodl 35 MMm. [lnactuHel coeanHsiioTcss Mexay co6o#
BUHTamu M3 B ABYX MecTax, Mexay MJacTHHaMH pacnoJa-
raiotcsi aopaJgesbie Wai6bl ToauHON 2...3 MM. TpaHsucTop
KPeMmUTCsl K CpeaHell MJacTHHe, KOTOpasi 3arHyTa CHH3Yy
Aasi yno6eTBa KpemJeHusi pajuatopa K mjaTe BUHTaMH M3
yepe3 crenuaabHble oTBepcTHst Ha nuarte. [locse otaanku pe-
ryJsiTOP BCTaBJSIOT B KOPMyC OT CTaHAAPTHOIO peryJsTo-
pa PP310-B. Pe3ucrop R2 u cBeroanon BLIBOAATCA Ha JiH-
LleBYI0 CTOPOHY Kopmyca.

B cxeme npumenennl kouaencatopel Cl u C2 tuma KM6,
pesucropsl Tina MJIT. Bmecto crabunusartopa [A818E mox-
HO ucnogb3oBaTh [1818B6, /1818B. B kauecTBe TpaH3ucropa
VT moxuo ucnosb3osath KT203A, KT203b. Bmecto TpaH-
suctopa KT814I' monoiinyr TpaH3UCTOPLI C APYTHMH OyKBeH-
HbIMH HHAEKcaMH, a Takxe TpaHauctopnl THna KT816.

Yrobbl y6enutbesi B paborocnoco6Hoctd PH nocae ycra-
HOBKH €ro Ha aBTOMOGHJ/b, HYXXHO I0OBOPauHBaTb PYuKy
nepemMeHHoro pesucropa R2. Ilpu sTom cBetoanon Oynaer
nokasbiBaTth nepeksiouenue PH B momeHT nepexona smm6a
pe3ucTopa uepe3 OTMETKY, COOTBETCTBYIOLLYIO HANPSIXKEHHIO B
G6optoBoit cetH aBromoOuJsi. Ilocae 3toro pesucrop R2
yCTaHaBJIMBAIOT Ha HaNpsi’)KeHHe, KOTopoe cjelyeT MOALEp-
»KMBaTb (06biuHO 14,2...15,0 B).



3APSAHDIE
YCTPOUCTBA

3APSAHOE
YCTPOACTBO-ABTOMAT

A. Wlanpgpukos

Cpeld MHOXKECTBA CXeM 3apsiHbIX YCTPOHCTB IJA aBTO-
MOGHJIBHEIX aKKYMYJSITOpHbIX Gatapeil, nyOGJAHKyeMbiX B
c6opurke BPJI, oco6oe BHHMaHHe 3aC/y’KHBAIOT aBTOMATH-
yeckHe 3apsiHble ycTpoiicTBa. Takue ycTpOACTBA CO3/al0T Ue-
JAbIH  psil yAoOCTB NpH OOCJAYXKHBaHHH aKKyMYJSATOPHBIX
6artapeii. 13 ny6/iHKauui, NOCBsILEHHbIX aBTOMaTHYE€CKHUM 3a-
DPSULHBIM YCTPOKCTBAM, C/lelyeT OTMeTuTb pabotsl [1, 2]. Itu
YCTpOHCTBA He " TOJBKO OGEeCNeuHBaloT 3apsiiky aKKyMyJsi-
TOpHbIX OaTtapell, HO H OCYUIeCTBJSAIOT HX TPEHHPOBKY H
BOCCTAHOBJICHHE.

Henocratkom yctpoiict [1, 2] ABAsieTCsi CIOKHOCTb HMX
NPUHLHMIHAAbHBIX CXEeM, UTO CYUIeCTBEHHO MPeNATCTBYET HX
H3TOTOBJIEHHIO aBTOJIIOOHTENSIMH B OBITOBBIX yCJIOBHSAX.

HanGoJsiee npuBiekaTeJbHbIM C TOYKH 3PEHHST MPOCTOTHI
CXeMOTeXHHYECKOTO pellleHHs] M MHHHMajJbHOTO KOJHYeCTBa
37IeMEHTOB CXeMbl ABJSIETCsl 3apsiiHOe YCTPOMCTBO-aBTOMAT
[3]. OHO Hec/0XKHO B H3TOTOBJIEHHH H O0ecrieuHBaeT 3apAaKy
aKKyMYJISTOPHbIX 6aTapeil cTaGH/IbHBIM MOCTOSIHHBIM TOKOM,
4TOo 0COGEHHO Ba)XKHO JIsi YCTPaHEeHHs CyJbdaTaluu TJa-
ctun [4]. [lo OKOHYaHHH 3apAJKH Halpsi)KeHHe Ha KIeMMmax
aKKyMYJATODHOH GaTapeH [OCTHTaer Ofpe/eJeHHOH BeJsH-
YHHBI, IPH KOTOPOH yCTPORCTBO [3] OTK/IOYAETCsl OT MUTalo-
el ceTH.

Hepnocratok ycrpoiictBa [3] 3akioyaercst B TOM, YTO €ro
pa6oTa Kak aBTOMAaTHYeCKOrO (pyHKLHOHAJIbHO OrpaHHYeHa,
a UMEHHO, B MPOLEeCcCe NJIHTENbHOIO0 XpaHeHHs! PH CHHXKEHHH
HaNpsIKeHHs1 Ha KjieMMaX aKKyMyJAaTOpHO# Garaped naxe
3HAUYMTEJbHO HHXKEe MHHHMaJbHO LOMYyCTHMOTrO -Npejiesa ycr-
poiicTBO He obecrneuydBaeT aBTOMATHYECKOIO BKJIOUGHHs 3a-
psinHoro toka. OGbACHSETCA 3TO TeM, YTO KOHTPOJb 3a Ha-
NpsKeHHeM Ha KjIeMMaX aKKyMyJsiTOpHOH Gartapen ocy-
eCcTBJsIeTCs 3/eKTpoMexaHuyeckum pese K2. Y ssekrpome-
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XaHHYECKHX pesie OTHOLIeHHe ToKa (HanpsiKeHHs!) OTHyCKa-.
HHSl K TOKY (Hanpsi>KeHHi0) cpabaTbiBaHHsl, Ha3blBaeMoe,
Ko3¢puLHEHTOM BO3BpaTa, BCerga MeHbIle eIWHHLbL  [5].
B uyactHoctH, pese Tuna P3C9 B 3aBHcUMOCTH OT nacmnopra
uMeloT kosduuueHt Bo3Bpata K,.;=0,13...0,189. B ycr-
potictBe [3] kKoHTpo.sibHOe pesne K2 BbiGpaHO M3 yCJOBHSA Ha-
JeAKHOTO cpabaTbiBaHUS NPH KOHEUHOM HaMpPsIXKEHHH 3aPAAKH
15,8...16,2 B. PacueTbl noKa3bIBaIOT, 4YTO NPH HCIOJb30BAHHH
TaKoro peJse aBTOMaTHUYECKOe BKJ/IOUEHHE YCTpoiicTBa Ha
NOA3aPSIAKY aKKyMYJsITODHOH OGaTaped BO3MOXKHO ~TOJbKD:
MpH Hanps’KeHHW Ha ee KJaemmax, pasHom 2,05..3,06 B.-
YKa3aHHOe 3HAaueHHe KOHEUHOrO HaMpsiXKeHUsi 3apsilKH Xa-
pPaKTepHO AJSl HOBbIX aKKyMYJSITOPHBIX 6aTapeii, a y akKymy-
JATOPHbIX 6aTaped, HaXOAALLMXCA B AJHTEIbHOH 3KCIJyarTa-
L{H, OHO 3aMETHO HHXKe II0 CpaBHEHMIO ¢ HOBbIMH [6]. DTO
He0OXOHMO YUHTHIBaTb B Ipollecce aBTOMaTHYeCKOTO KOHT-.
poJisi, IJISI 4ero IejecooO0pa3HO HMEeTb BO3MOJKHOCTb Ofepa-
THBHO yCTaHaBJHBaTb H peryJupoBaTb NOPOroBoe Hamps-
XKeHue cpabaToiBanusi pene K2.

YcTaHOBKY M peryJupoBaHue KaK HaNpsikeHHs cCpa-
O6aTblBaHKs, TaK H HanpsiXKeHHs1 oTHycKaHus peJde K2 MoxHO
OCYUIECTBHTb IMyTeM MOC/eJ0BATENbHOTO BKJ/IOUEHHS C €ro
KaTyIKOH peryJ/JHpoBOUHBIX conpoTHBaeHHH R2 u R3, onxo us
KOTODbIX, HanpuMep R3, 3alUyHTHPOBAHO 3aMbIKAIOLUIMM KOH-
TakTtoM HcnosuutenbHoro pese Kl (puc. 1). Hanuuue aByx
MOC/Ie10BATENbHO COEIHHEHHBIX CONPOTHBJEHHE HEOOX0AUMO
no TOH MpHYMHe, YTO HalipsiKeHHe OTNYCKAaHHS 3HAUHTENbHO
MeHbllle Hampsi}KeHUs1 cpabaTbiBaHUs, NO3TOMY, yTOOB oGec-
neyuTh OTNyckaHue pesne K2 npH 3afaHHOM KOHEYHOM Ha-
NPsIXKEHHU Pa3psiikd aKKYMYJSAITOpHOH 6aTapeH, HalpsKeHHe
Ha Katyuwke-pese K2 noskHO ObITh yMeHbILEHO, YTO H JAO-
CTHTaeTCsk:- yBe/lMYeHHeM COMNPOTHBJEHHS B LENH [UTaHHA
KaTyuku atoro pese. Katywka pene K2 moxeT 6bITh paccyH-
TaHa Ha J11060e HOMHHaJbHOe HalpsiKeHHe, JKeaaTeJbHO He
6oJiee 12 B. McnonuutesnbHoe pese K1 nosmkHo cpabarbiBaThb
NpH NOCTOsIHHOM Hanpsixkeuud 8...10 B. B npouecce 3apsiaku
aKKyMyJasTOpHOH 6aTaped 106aBOYHOE CONPOTHBJAECHHE B Lie-
nu nuTaHus katywky pesie K2 pasuo R2. Ero conporuBienye-
onpefeasier nopor cpabatoiBaHusi pese K2 npu gocTHxkeHHH
Ha KJeMMax.aKKyMYJsTOPHOH 6aTaped KOHEYHOTO Hamps-
XKeHust 3apsiiku. [lo okonuaHuu 3apsiaiku peie K2 cpaba-
TbIBAaeT H CBOMM pa3MblKaloiiHM KoHTaktoM K2.1 obGecTou--
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Puc. 1. TlpyHuMnua/ibHasi cxema

BaeT LeNnb NHTaHUSI KAaTyIUKH HCMoJHUTes]bHOro pedje KI,
3aMbikaoide kourtaktel K1.1 u K1.2 kotoporo npu 3tom pas-
mbikaioTcst. ConpoTHB/eHHe B LENH MHTaHUSI KaTylIKH pese
K2 yBenuunBaercsi Ha BeJHUHHY A06aBOYHOTO COMPOTHBJIE-
uusa R3, onnako pene K2 ynepxupaercsi B paboueM COCTOsI-
HUU, TaK Kak Hampsi)KeHWe Ha ero KaTyllke O60Jiblie Ha-
NpsiKeHUs1 OTNyckaHusi. B 3ToM pexxume paboThl yCTPOWH-
CTBO KOHTPOJIHPYET fpollecC pa3psiiku aKKyMYJSTOPHOH
G6atapeu. [locie cHUXKEHMSI HaNpsXKeHHS Ha KjleMMax ak-
KyMyJSiTOPHOH 6GaTaped 1O YCTAaHOBJEHHOH BEJHUHHBL peJie
K2 ornyckaer u CBOMM pa3mblKalOLIHUM KoHTakToM K2.1 3a-
MBIKaeT lenb mutaHusi KaTywku pedae Kl. Kouraktsl K1.1 u
K1.2 3ambikaloTcsi, HauHHAeTCsl NMPOLECC 3apsAAKH H LHKJ
MOBTOPSIETCS.

Pacuer 3HaueHWi CONPOTHBJIEHHH DE3UCTOPOB R2 n R3
OCYILLECTBJSIETCST CAEAYIOUUM 06pa3oM. DKCIePHMEHTalbHO
onpenenuB GaKkTHYeCKHe 3HAYEHHUS] TOKA M HaNpsi>KeHusl cpa-
6aTbiBaHHs1 ¥ TOKAa M HaMpsXKEHHsI OTNYCKaHHS BblGpPaHHOTO
pene K2, onpenensiem conportusieHHe 106aBOUHOTO Pe3HCTO-
pa R2 no. dopmyne

Ro—Yra=Ua 1)
Iep
rae Uy s — KOHeuHoe Hanpsi>KeHHe 3apsiiKM aKKyMYJsITOPHOH
6atapeu, B; U., — Hanpsikenue cpabaTbiBaHus peste K2,
B; I, — Tok cpabatbiBanus pene K2, A.
ConporuBaenue po6aBouHoro pesucropa R3 omnpenens-
eTcsi no ¢opmyJe
R3=—-—-—-—U“"’I_ Yo _Re, )
ot
rae Uyp — yCTaHOBJIEHHOe KOHEUHOe HamnpsiKeHHe paspsii-
KH aKKyMyJsiTopHoii 6artapen, B; Uy — Hanpsixkenue oTmy-
ckauusi pene K2, B; I, — TOK oTmyckanusi pesne K2,
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B onbiTHOM o6Gpasie AaHHOrO YCTPOHCTBa HCIOJIb30BaH
tpaHcpopmatop OCM-0,25¥3 ¢ BBIXOJHBIM HaNpsIKEHHEM
36 B. B kauectBe ucnonunutesbHoro pesne Kl ucnosb3oBaHo
pene MKY-48, a B kauecTBe KOHTpoOJbHOTrO pejie K2 — pene
P3C9, nacnopr PC4.524.213 co cieAylOUIHMH 3KCHEPHMEH-
TaJbHO OTpeleJeHHBIMH XapaKTePHCTHKAaMH: HanpsiKeHue
cpa6arbiBanust U, — 11,9; Tok cpaGataiBanus I, — 26,7 MA;
HanpsixkeHHe otnyckauusi Uen — 3,3 B; ToK oTnyckanus
Iorn — 7,42 MA. 3HaueHue cONMpOTHBJIEHHsA pe3HcTopa R2,
BbluHC/leHHOe no (opmyse (1) AN KOHEHYHOro HaMNPSKEHHA
3apsaaku Uy, =14,5 B cocrasasier 97,3 Om. B kauectBe pe-
sucropa R2 mpuMeHeH NOACTpOeYHBIH pE3HCTOP THNA
CI15-14-200 Om. [JauHblf pe3HCTOp MO3BOJSIET PeryJHpoBaTh
nopor cpabatwiBaHus pese K2 B 10BO/IbHO LIHPOKHX Npe-
Jejax, TaK, HanpuMep, 1Js1 KOHEUHOTO HaNpSXKEHHS 3apsilKu
U«s;=15,8...16,2 B 3Hauenue conpoTtHBreHusi pesucropa R2
JIOJKHO ObiTh paBHo 146...161 Om. [lnaa noanep:kaHus ak-
KYMYJATODHOH G6aTapen B paGouem COCTOSiHHH DeKOMeHuye-
MBI MHHHMYM Hanpsi>KeHHsl Ha ee KJeMMax [dOJKeH Co-
crapaste 12,8...13,0 B. 3Hauenne conpoTHB/IeHHS pe-
sucropa R3 mns Uy, =129 B cocrasaser 1200 Om npu
R2=97,3 Om u 1136 Om npu R2=161 Om. B xauecrBe
pe3suctopa R3 wucnonb3oBaH aHaJOTHUHBIH non(:Tpoequm
Pe3HCTOp CONPOTHBJICHHEM 1,5 kOm.

Hacrpoiika ycTpoifictBa CBOAHMTCH K yCTaHOBKE [IBHXKKOB
noAcTpoeuHbix pesuctopoB R2 u R3 B nosoxkenue, obecrne-
yuBawllee cpabaToiBahue peje K2 W ero oTmyckaHdHe NpH
Tpebyembix 3HaueHHsIX Uys; B Uy, M ocyllecTBiAsieTCsl € TO-
MOLIBIO PEryJTHPYEeMOro HCTOUHHKA NOCTOSTHHOTO HalNpsiKeHHs
¥ BOJbTMETpa (2KesartesbHO LHppoBoro). [Tocie okoHuaHHs
3TOH HacTPOHKH HEOO6XOAHMO NpPOBEPHTb pPaboTy yCTpOHCTBa
Ha aKKyMyJasiTopHOH 6artapee H, NMpH HeoOXOQMMOCTH, OT-
KODPEKTHPOBaTh MOJIOXKEHHE [BHXKKOB -MOACTPOCUHBIX pe-
3HCTOpOB.

OnucaHHoe yCTpPOHCTBO, Tak e Kak u [3], aBTroma-
THYECKH OTKJ/IUYaeTcsi OT MHTaloILeH CeTH NPH CAy4yaHHOM
oOpbiBe B LENH 3apSAKH.

B ominume ot ycrpoiictBa [3], naHHoe ycoBeplieH-
CTBOBaHHOE yCTPOHCTBO ofecrneunBaeT aBTOMaTHUECKOe MOJ-
aepKaHue aKKyMyJsiTOpHOH 6aTapeu B pabouem COCTOSIHHH,
He naBasi el pa3psiKaTbCsl HHXKE YCTAHOBJEHHOTO YPOBHS.
OndcaHHbIH LUHKJI paboTel yCTPOACTBA MO3BOJSET HCNOJb30-
BaTh €ro AJisi aBTOMATHYECKO# TPEHHPOBKH aKKyMYJATOPHBIX
GaTapeil UHK/IaMH «3apsifi-pa3psily NPH NOJAK/IIOYEHHH K HEMY
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napaJjJieibHO aKKyMyJIsITOPHOH 6aTapee pa3psiHOTO PE3HCTO-
pa. Beemenue B uenb nutaHus Katywku pese Kl auona
VD5 npenorBpaulaer HenpaBH/AbHOE MOJAK/IIOYEHHE MOJIOCOB
aKKyMYJATOPHOH Oatapeu.

ABTO/MO6HTEIEM, KOTOpblE MOBTOPHJIH KOHCTpyKUHIO [3],
Gy/IeT HeCJI0KHO A0paboTaTh CBOe ycTpoiicTBo. [das Tex, KTo
He 3HAaKOM ¢ nyGaukauued [3] u nmoxkenaer caMOCTOSTE/bHO
M3TrOTOBHTbH OMHCAHHOE YCTPOHCTBO, MOXKHO [OMNOJIHHTE/bHO
MOPEKOMEHI0BATh CJejylollee. :

B nepsuuHoii uenn Ttpauchpopmaropa TV1 wenecoo6-
pasHo C TOUKM 3peHHs] YHHOHKALHH MCMOJb30BaTh Habop
M3 HeCKOJAbKHUX KoHaeHcatopo tuna MI'BO, MI'BII ¢ pa-
G6ouum Hanpsikenrem 500...600 B, coeauHeHHbIX MapanaeibHO
¢ BO3MOXKHOCTbIO KOMMYTAllMH KaX[0ro H3 HHX, KaK MOKa-
3aH0 Ha puc. l. B onucaHHO# KOHCTPYKItHH HCTIOJb30BaHO
IIECTh- KOHAEHCATOPOB: MO OJAHOMY KOHAEHCATOPY €MKOCThIO
0,2, 1, 2, 4 Mmx® u nBa kongencatopa no 10 mx®. Tako# Ha-
60op  KOHAeHCaTopoB ofecneudBaeT BO3MOXKHOCTb 3aPALKH
aKKyMYJIITOpHbBIX 6aTapeil 060l eMKOCTH B 10-4acoBOM HJIH
20-uacoBoM pexKHMax 3apsakH. B Tab/uue yKasaHbl OpHEH-
THPOBOUHbIE 3HAUeHHWs 3apsiHBIX TOKOB B 3aBHCHMOCTH OT
€MKOCTH BKJ/IIOYEHHBIX KOHJEHCaTOPOB.

0,2 0,2 0,056 3apsjaKa MaJblMH TOKaMH
1, 2, 4 7,0 2 20-uacosoit aas 6CT-40
02, 1,2 4 7,2 2,2 20-vyacosoii ana 6CT-45
10 - 10,0 2,75 20-yacosoit aaa 6CT-55
1, 10 11,0 3,0 20-yacosoii aasa 6CT-60
1, 2, 10 13,0 3,7 20-uacosoii aaa 6CT-75
4,10 14,0 4,0 10-uacosoit aas 6CT-40
2,4, 10 16,0 4.5 10-uacoBoit aaa 6CT-45
10, 10 20,0 5,5 10-uacoBoit gas 6CT-55
2, 10, 10 22,0 6,0 10-uacoBoit aas 6CT-60
1, 2, 4, 10 27,0 7,5 10-yacoBoit gaa 6CT-75

3apsiaHble TOKH MpU OJHMHAKOBBIX 3HAYEHHAX €MKOCTH
MOTYT OTJMUAaTbCsl OT YKa3aHHbIX B TabJiulle, TaK Kak HX
BeJIMUMHA 3aBHCHT W OT HMIEHJaHca TpaHcdopmarTopa.

3apszaka Maabihii TokaMu npu emkoct 0,2 MkB ocyuiccr-
BJSIETCS [/ISI KOMileHCAUHH 3JeKTPOIHEepruH, HOTepsiHHOH B
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pesyJ/ibTaTe caMOpa3psilkH aKKyMyJaaTopHo# Gartapeu. Takyio
3apsiKy . Leecoob6pas3Ho NPUMEHSATh NpPH [JIHTENbHOM Xpa-
HEHHH HeNpepbIBHO NPH TeMmmepaType Bo3ayxa Boile 5° C
U MepHOAHYECKH — NpH Gosiee HHU3KMX TeMmmepaTypax Kak
3¢ deKTHBHOE CPEACTBO AJs MOAAEPKAHUSA aKKYMYJSITOPHBIX
Oatapeil B 3apsiKeHHOM coCTOsiHUM [6].

Heo6xoaumM0O NOMHHTb, UTO HeJAb3si MOAKJAKOYATbL YCT-
POHCTBO K MuUTaILeH ceTH 6e3 NOJK/IIOUYeHHOH Harpy3ku. Pe-
TyJHPOBKY TOPOroB cpaGaTblBaHWS M OTNYCKaHHSl peJe
K2 Heo6xonuMO NpoH3BOAHTh TOC/E OTKJIOUEHHS YyCTPOHCTBA
OT NMUTalolel CeTH.

[anHoe ycrpoiicTBO 3apekoMeHoBajio cebs KakK Ha-
JeXXHOe B 3KCIJIyaTallUH M camMoe MNpOCToe H AOCTYIIHOe
B H3TOTOBJEHHH.
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YHUBEPCANHOE
3APSJHOE YCTPOMCTBO
ANS MANOTABAPUTHBIX
AKKYMY NIITOPOB

B. BaHuAH

C nomouibio npeasnaraeMoro 3apsiiHoro ycrpoictsa (3V)
MOXHO BOCCTAHABJ/JHBAaTb PaboOTOCNOCOGHOCTb MPAKTHUECKH
BCEX THMOB HCMOJb3yeMbiX B ObITY MajiorabGapuTHbIX aKKyMy-
JITOPOB C HOMHHAJbHBIM HamnpsikeHuem 1,0 B (Hanpumep,
Cu-21, CU-31, CU-324-0,26C, 1-0,06, 1-0,061, I-0,1,
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-0,115, 1-0,264, [1-0,55C, KHI-0,351, KHILL-1/I,
LHHK-0,2, 2/1-0,25, 10KHT -1 u 7. a.). B 3Y npenycmoTpeno
aBTOMAaTHYECKOE OTKJIOUYEeHHe OT CeTH IPH HCTEKAaHHH YCTa-
HOBJICHHOTO BpPEMEHH 3apsiiAKM W MPH NPEBbILIEHHH AOMYCTH-
MOrO 3HAueHHs1 HalNpsXKEeHHs Ha akkyMmyJasitope. B 3Y takxe
peaycMOTpPeHa HHIMKAUHSA 3HAYeHHs 3aPSAJIHOTO TOKA.

DaeKTpoHHasi cxema yHuBepcasbHoro 3Y npHBeJeHa Ha
puc. 1; OHa COCTOMT M3 MSATH Pa3JHYHBIX (YHKIHOHAJIbHBIX
y3/I0B:

HCTOUHHKA MOCTOSIHHOTO TOKa;

CXeMbl YCTAHOBKH MPOIOJIKHTeJIbHOCTH BPEMEHH 3aPsSiIKH;

CXeMbl JJisi aBTOMaTHYECKOTO BKJIIOUEHHSI H BbIKJIIOUEHHSsI
3Y ot cety;

CXeMbl MHAMKALWH 3HAUEHHs! 3apsiAHOTO TOKa;

HCTOYHHKA MHTaHUS. ‘

MCTOUHHK MOCTOSIHHOTO TOKA, BBINOJIHEHHbIH MO cXeme
TOKOBOrO 3epkKaJja YujacoHa [l], COCTOMT M3 TPaH3HCTOPOB
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VT1—VT3 u pesucropoB R1—R5. CorsiacoBanuass napa
tpausucropoB VT1, VI3 tuna KT814 co cropoHbl KoJuiek-
TOPOB (3aaHsisi 4acTb TPAH3UCTOpA) C H30JMPYIOLLEH TMpo-
KAAAKOH, MPHKPErNJsieTcst APYT K APYry AJst NOANepKaHHS
OAMHAKOBOTO TEMJOBOTO peuma IpH padore 3Y.

3apsiaky aKKyMyJsTOPOB MOXHO [POHW3BOAHTH C TIO-
MOLLbIO MATH pa3JMuHbIX 3HAUEHHH 3apsiiHoro Toka: 6, 12,
26, 55 u 100 mA. Tok 3apsaku BbiOHpaeTcsi C MOMOLUbIO
nepexaouateseil SA2—SASD, cOOTBETCTBEHHO MO/K/OYast O1-
Hy w3 rpynn pesucropoB R1—R4 napaanesbno k R5. Ha-
npumep, npu 3apsinke akkymy.sropos CLI-21, CLI-31, CLL-32
JJISl COBPEMEHHBIX 3/JEKTPOHHBIX HapyuHbIX YACOB HCIIOJIB3Y-
eTcst 3apsanbiii Tok 6 uan 12 MA [2]. Tlpu 3apsiike TOKOM
6 MA nepekaouatean SA2—SA5 ocraloTcs B MNOJOXKEHUH,
nokazaHHoM Ha cxeme. [lpu 3apsiaHom Ttoke 12 MA K pe-
sucTopy R5 ¢ nomouibio nepeksiouatens SA2 napansiesnbro
npucoennHsieTcst peaucrop R4, a npu Toke 26 MA K pe3uctopy
R5 ¢ nomouwbio SA3 napaJienbHO NPHEOEAHHSIETCS -pe3u-
crop R3 n 1. 1.

Pa60Tocnoco6HOCTb aKKyMYyJSITOPOB /ISl 3JEKTPOHHbIX
HApyuYHbIX UYaCOB BOCCTAHABJMBAETCS [MPHMEPHO ' 4epe3
1...3 u mocJie. MOAKJIIOUEHUS K YCTPOHUCTBY, NPH 3TOM, €CJH
HanpsiKeHHe Ha akkymysasitope pocturaer 2,2..2,3 B, 3¥.
aBTOMAaTHUECKH OTKJIOUaeTCs OT CeTH.

CxemMa /sl aBTOMATHUECKOTO BKJ/IOYEHHSI M BbIKJIOUE-
Hust 3Y OoT ceTd BbimosHeHa Ha TpaHaucrope VT4, nnoze
VD3, saextpontom pese K1 n Ha pesucropax R6, R7. [Topo-
rosoe HanpsikeHue 2,2...2,3 B ycranaBauBaeTcsl ¢ NOMOLLbIO
nepemenHoro pesucropa R7. Hanpsikenue Ha akkymyasi-
tope uepe3 auon VD1 u pesuctop R7 nocrynaer k Gase
tpausuctopa VT4. Koraa HanpsikeHwe JOCTHTaeT YPOBHS
2,2...2,3 B, TpaH3WCTOp OTKpbIBAeTCs W HaMNpsiKeHdHe Ha
peae Kl ymenbuwaercsi, Kourakt K orkaiouaer 3Y OT ceTH.
Jns BkawoueHnss 3Y Q0CTATOYHO KPAaTKOBPEMEHHOTO HaXa-
tass Ha SAL. TMocre kpaTkoBpemenHoro BkaoueHus SAl
cpa6atbiBaer pese Kl, ero xoutakthl K GJOKHPYIOT KOH-
takthl SAl u 3Y nozakJaiouaercs K CeTH.

Cxema yCTaHOBKM BpeMeHH 3apsilKM BbIIOJHEHA Ha
mukpocxemax DD4 K155/1A3, DD2, DD3 KI155HMES8, DDI
K155UE2. Ha aoruueckux saementax DD4.1,- DD4.2, pe-
ancropax R9, R10 u na koupeHcatope C2 moctpoeH ree-
patop Hu3koil uactoTsl. C nomoubio Mukpocxem KI155ME8
BBIMOJIHEHB JBa CYETYUMKa [Je/HTe/]lsl BXOAHOH uacCToThl ¢
ko3 buuneHToM Aeenust 64, a Ha mukpocxeme KIS55ME2 —
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CYETYHK-Je/IHTeNb ¢ KO3 ouuuedtom aenerusi 10 [4] Yacro-
Ty reHepaTopa MOXHO HM3MEHHTb C MOMOLUBIO MEePEMEHHOIo
pesuctopa R10. Meusin yacToTy reHepaTtopa, MOXHO pery-
JIHPOBaTb MPOAOJIKHTENbHOCTb 3apsiaku oT 2 10 20 u. OpHa-
KO, YUHMTbIBasi TO, YTO BpeMs MPOAOKHTEJIbHOCTH 3apsIKH
MOYTH ISt BCEX THMOB MasoraGapHTHBIX aKKyMYJSTOPOB
paBHo 15 4, uesecoo6pasHO XKeCTKO YCTaHABJAMBATb BpeMs
3apsinkd 15 u. BbixomHoi curuas, npexynpexaaiomui 06
OKOHYAHHH BPEMEHH 3apsiKH,— YPOBEHb JOrHueckoll | ue-
pe3 mumon VD2 u pesucrop R7 mnpukaanpiBaercss k 6ase
Tpansucropa VT4. TlocnenHHii, OTKpbiBasicb uepe3 KOH-
TakThl pese Kl, otkaiouaer 3Y ot ceru.

Cxema HHIMKalM¥ 3HAYEHHs 3apSAHOTO TOKA BHINOJ-
HeHa ¢ momowpio [II13Y KIS5PE3, ungposeix mnoaynpo-
BOAHHKOBBIX HHAHKatopos HLI1, HL2 AJIC324B u pesu-
cropoB RI1 — R19. Tlpu 310M Heob6xonumo B II[I3Y
K155PE3 npenBapuTe/bHO 3anmucaTh nporpammy, NpHBe/eH-
Hy10 B Ta6J. 1.

Tabauya 1
Bxoan Bbixoast
A0 Al A2 A3 0 1 2 3 4 5 6 7
0 0 0 0 0 0 0 1 0 1 0 0
1 0 0 0 1 0 1 0 1 1 1 0
0 1 0 0 0 0 0 1 1 0 0 1
0 0 1 0 0 1 0 1 0 0 1 0
0 0 0 1 0 0 0 0 0 0 1 0

Ha uugposbix nosmynpoBoiHHKOBBIX WHAMKATOpaX Bbi-
BOIAWTCA OJHO M3 . MNSTH PA3/HYHBIX 3HAYEHHH 3apsAHOTO
TOKa, C MOMOLIbIO KOTOPOTO B 3TOT MOMEHT MPOH3BOJIHTCS
3apsinka akkymyasitopa. Hapo ormeruts, uto mpu 3apsimke
TokoM 100 MA, Taxk Kak OHO sBJsieTCS TPeX3HAaYHbIM YHC-
JIOM, Ha uHaxkatopax HL1, HL2 BuiceunBaercs umcao 98.

Beuny Ttoro uro Bxox E (BwmBoa 15) T3y yepe3s
saemedtT DD4.3 noaxmoueH K reHepaTopy HH3KOH YacTOTHI,
TO Ha HHAMKATOpax uMdposasi uHOOpmMauus MHraer c ya-
croToit resepatopa: Takoii cnoco6 HHAHKALMM 3HAYCHHUS
3apANHOrO TOKA, BO-MEPBHIX, YMeHbUIAET -NOTPebAsIeMbiil
TOK CXeMbl HHIMKalUHH. Bo-BTOpbIX, "¢ TIOMOLIBI YaCTOTH
MHTaHHA MOXKHO NMDHMEPHO OL@HHTH MPEeABAPHTENbHO yCTa-
HOBAEHHOE -BPEMS 3aPAAKH.
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YUuTBIBasi OTHOCHTEJ/IbHYIO C/IOXKHOCTb CXeMbl WHIHKALHH
51 panuodiiobuTesiell, ee MoxHo Hckiaounth u3 3Y. Torza
M3 CcXeMbl HCKMoualoT MuKpocxemy DDS, uudposbie noay-
npoBoaHukoBbie — uHaumkatopel HLI, HL2, pesucropnl
R11 — R19 u BTOpYyl0 rpynmy KOHTAaKTOB MepekJaouarteseil
SA2 — SA5. A 1pu HCMNOJAb30BaHHM CXeMbl HHAHKALHH
npeaBaputenbhyio nporpammy B I3V KI55PE3 moxHo
3andcatb YCTPOHCTBOM, OmMucaHHbIM B [3]

McTOUHHK NHTaHUSA BBHINOJHEH IO H3BECTHOH cXxeme Ha
mukpocxeme DAl KP142EH5B. Camy mukpocxemy c¢ no-
MOILBIO Kaess «MomeHT» MM APYrdM crnocoboMm 3akpen-
JSIIOT K KOprycy TpaHcdopmartopa. B sTom ciyuae Her
HeoGXOAHMOCTH HCHOJb30BaTh OTAEJNbHBIH TEeNJOOTBOA AJIS
mukpocxembl DAT.

Heranun ycTpoiicTBa CMOHTHpPOBaHbl Ha Ne4yaTHOH nJjare,
KOTOpasi nomelleHa B Kopnyc u3 nosaucruposa. CereBas
BuiKa XP1 ykpenseHa Ha kopryce. KOHTakTbl A/ 10 AKJIO-
YeHHs] [UCKOBBIX AKKYyMYJSITOPOB H3TOTOBJEHbl M3 XO3sH-
CTBEHHOH MJIacTMacCOBOHN NpUilenKH (puc. 2).

[lpn npaBHJBHOM MOHTaXe 3JEMEHTOB CXeMbl YCTDOH-
cTBO pabotaer cpasy. Pabory renepartopa MMMyJbCOB Mpo-
BEPSIIOT C TOMOLLbIO CBETOJAMOJA, [OKa3aHHOTO MYHKTHP-
HBIMH JMHUSIMK Ha puc. 1. 3ateMm [Js1 yCTaHOBKH BDEMEHH
BOCCTAHOBJIEHHsI, paBHOoro 15 u, ¢ momoiubio pesucropa Rl
BbIOMpAeTcsi TakKasi 4acroTa CJefOBaHHs MMIYJbCOB, IPH
KOTOpO#l Ha Bbixoge MuKpocxembl DD3 (Ha BeiBome 7) mno-
ABJSIETCS OTPHIIATENbHBIA HMIyJbc uvepe3 1,5 muH. 31O
MOXKHO KOHTpPOJHMPOBaTh ¢ mnomollblo csetoauoaa. Iloka-
3aHHBIH MYHKTHPHBIMH JIMHHSIMH CBETOAMOJA OTKJ/IO4aeTcs
OT BbIXOJa TeHepaTopa H [MOJKJIOYaeTCss B MepHOJ YyCTa-
HOBKH BpeMeHH K BbiBoly 7 MHuKpocxembl DD3.

Tok, norpe6asiembiit 3Y, He npesbiwaer 350 MA. s

Xpt

MEMWINUYECKUE KOHMAKMb/

Puc. 2. ToKkoChbeMHHK
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YMEHbIIeHHs1 MOLIHOCTH BMECTO MHKpocxeM cepHu K155
MOXKHO HMCIO.1b30BaTh MHKpocxembl cepun K555.

Jlurepatypa

I. Xoposuu I, Xuna ¥. HckyccrBo cxemorexHuku.— M.: Mup, 1989,
T. 1.

2. Bounnapes B, PykopumnukoB A. 3apsiiHoe yCTPOHCTBO AJsI MaJo-
ra6apuTHbIX 3j1eMeHTOB.— Panuno, 1989, Ne 3, c. 69.

. IMysaxkos A. [13Y B cnopruBHoil auTepatype.— Pagmo, 1982, Ne I,
c. 22—23. :
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BO3BPALLASCb
K HANEYATAHHOMY

EULIE PA3 O YACAX
C KANEHAAPEM

B. Ynupux

CxeMy 3JeKTPOHHBIX YacOB C KaJeHZapeM H GyAHJbHUKOM,
ony6.aukoBaHHyio B BPJI Ne 95, astop C. I'ymoB, MoxxHO
CYLUECTBEHHO YJyYlIHTb, BBeAA HHAMKAUHIO [Hel Hexesu
‘B OYKBEHHOM BHJE Ha CeMHCErMEeHTHBbIX HHIHKaTtopax H
CXeMy aBTOMAaTHYeCKOH cMeHbl HH(pODMAalLHH Ha HHIUKA-
TOpax, KOTOpble AB€ CeKYHAbl BbICBEUHBAIOT BpeMsi CYTOK,
a cJelaylollle 1Be CeKYHAbl — COCTOsIHHE KaJjeHAaps.

Yacbl 1OMOJHSAIOTCS YyCTPOHCTBOM, CXeMa KOTOPOTO MpH-
BeleHa Ha puc. 1. Mndopmauus o TekyiueM aHe Henxeu
¢ BoiBOgOB 7, 9, 10 MC KI176ME17 kanengaps npeoGpa-
syerca fewwrdpatopom DDI1 w3 gBouuHoro koga B mo3su-
UHOHHbIA pecaTuunbin 1, 2, 3, .., 7. Ha tpaH3ucropax
VTl — VT7 curdan ¢ pgewndpaTopoB YCHJIMBAETCS, HH-
BEPTHPYETC M MNojJaeTcss Ha AHOAHBIH WiKdpaTop, BHINOJ-
HeHHbli Ha auomax VD1 — VD23, «kotopwbiéi dopmupyer
YOPAaBJISAIOIIHE HANpPS)KEHHST Ha OT/AejdbHble 3JeMeHThl HH-
aukatopos HGI, HG2. Bua uudopmauun npuBeleH Ha
puc. 2.

Ynpasnenne HHopMalHeHd OCYUIECTBJASETCHA MHKPOCXe-
mamu DPD2, DD3, o6pa3syouiumu aejaute]b 4acToThl, KO-
Topuid AeauT yactoty | ' Ha 4. C Bbixoaa AenuTens eiu-
HHYHBIE HMIIY/bChl AJIHTEIbHOCTBIO 2 ¢ ¢ BbiBoga 13 DD2
noctynaioT Ha BhiBoa 2 MC KI176HMEL3. Ilpu 3tom BBIXOX-
Hble [UWHbI KaJleHJapsi HaXo4ATCHd B TpPeTbeM COCTOSHHH.
Korna na seiBone 13 DD2 yposenb sornueckoit | nepexomut
B ypoBeHb Joruueckoro 0, Ha BbiBoze 12 nossasietcs ypo-
BeHb JorHueckod |1, KoTopoli mnomaetcs Ha Bxox MC
K176HUE17 xkanennapsi, nepeBoAsiiiii BbiXOAHble WHHbL MC
M3 COCTOSIHHS BbICOKOTO COMNDOTHBJ/IEHUS B DEXUM BbiAauH
HHGHODPMALHH.
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[Ipn ycraHoBke noka3aHHH 4acoB, a Takxke NpH HeOO-
XOJAHMOCTH NMOCTOSAHHON MHAMKALHH BPEMEHH CYTOK HJH Ka-
JeHaapsi HeoOXOAMMO B TeyeHHe COOTBETCTBYIOUIMX [OKa-
3aHHA BKJIOUHTb TymGaep SAIl, KoTopeiii 3anpeuiaer npo-
XOXJeHHe MUMMyJabcoB yactoToii 1 'l u ocranaBauBaer pa-
6oty neauTeas yacrotel. Ilpu Bk.IloyeHHOM TymG.iepe SAl
MPOHUCXOAUT MEPHOAHYECKAs] CMeHa HHAHKAUHK HHPpopma-:
UMK ¢ OYAMJIbHHKA W AHS HEeIeJH.

CHHXPOHH3aLlHsi YCTAHOBKH MOKAa3aHHSt YacoB ¢ MNoKasa-
HUSIMH HHAMKaTopoB ocyulecTBasietcss Ha MC DD3. Tlocae
YCTAHOBKH 4acoB OTKJaloueHHeMm Tymbsepa SAl cxema Bo3-
BpaulaeTcsi B MCXOJHOE COCTOSIHHeE.

Tpansucrop VT8 CcHHXpPOHH3HPYeT NOKa3aHUs KaJeH-
Aapsi ¢ MOKa3aHWAMH HHAHKATOPOB JHeH HejleaH, T. €. HH-
dopmauus o AHAX HeaeaH O0TOOpaXKaeTcsl TOJBKO BO BpeMmst
MHIMKALHH KaJeHaaps. ;

Cxema cobupaercsi Ha nuaTe U3 ABYXCTOPOHHETO (O/Ib-
FHPOBAHHOTO CTeKJOTeKcToauTa (puc. 3). [loaxaiouenue
HOBOro 6JI0Ka uacoB OCYILeCTBJSIETCS cJeaylmum obpa-
30M: BCe NpoBoja, npunasiHHele K Tymbaepy SAl uacos,
OTKJIOUAIOTC OT HEr0 M MPHNAHBAIOTCA K COOTBETCTBYIO-
UMM TOYKaMm HoBoro 6.0Ka, a cam Tym6.ep HCHOJb3yeTcs
A9 ynpaBJeHHsl peKHMoM paboTbl 6.0Ka B KayecTBe TyMO-
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N
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Puc. 3, a. TleyaTtHas naata (BHA €O CTOPOHBI AeTajel)
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Puc. 3,6 u 8. IlpotuBonosoxHasi cropoHa miathl (6). Pasmeuennc
J1etasiefl Ha nJaare (&)

Jgepa SAl. Mudopmauus o Tekyuiem AHe HeleaH 3aBOAMTCS
HenocpeacTBeHHo ¢ BbiBogoB MC kaJenaaps KI76UEL7.
Yactota | I'u moxer ObiTh cHsita ¢ BbiBoga 4 MC re-
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nepatopa KI76ME12. Tutanue 6,10Ka OCylLIeCTBJISETCS OT
0.10Ka MUTaHHS YaCoB.

O BO03MOXKHBIX MolepHH3auusx. Ecam HeT Heo6X0aH-
MOCTH MNEpPHOAMYECKOH HHAMKAUMM [HA HelelH, TO CXema
10paboTKH peaJu3yeTcsi BCero Ha ABYX MHKpocxemax DD2
1 DD3. B srtom cayuae B yacax OCTaeTCsi 4yeTblpe HHIH-
katopa HG1 — HG4, kotopble ¢ nepsoiom 2 ¢ noKasbiBaioT
1aTy M Tekyllee BpeMsl CYTOK.

CUHXPOHHDBIA MATHUTODOH
Ansg NOBMUTEJICKOIO
KMHO

B. BosueHko, b. lopoHuk

B cratbe «CHHXPOHHbIH MarHuTO(OH 151 JIOOHTEJbCKOTO
wkuHo» (BPJI Ne 105) no TtexAuueckuM MpPHUYKHAM, TIpH
[I0ArOTOBKE PYKOHHCH K MeyaTd, AOMylleHa olunbKa B Ha-
uepranuu tpurrepos lmurra (DD3, puc. 2, ¢. 7).
[lpaBusabHasi cxema TPUITEPOB MpHBeleHa Ha pHC. |
Kpome TOro, B crathbe 3amMeueHbl CJAEAYIOLIME HETOU-
HOCTH:

Crpasuua Crpoka Haneuartako JoaKHO ObITh
6 27 VD8 VD4
6 28 R24 R29
7 Puc. 2 suiBoa 8 DDI1.2 soiBog 9 DDI1.2
8 17 VD2 VD3
8 TMocnegnss VD2 VD4
11 23 RI10 R18
Il 24 R21 R19

3ameTHM, UYTO H/esl CO3AaHusl -CHHXPOHHOTO MAaTrHHTO-
(oHa Aas JIOOHTEIbCKOTO KHHO MHOTHM KHHOJIIOOHTEISIM
noxpasuiach. Hekoropere uuratenu BPJ1 yxe ycneau
MOBTOPHTH NPEAJATaeMyl0 B CTaTbe KOHCTPYKHHIO® M- OCTa-
JTUCh 10BO.TbHbI.
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Puc. 1. TlpuHuunuasbHasi cxema tpurrepos LlImurra

Oanako s106uTe/IH, ONbIT PaboOTbl KOTOPbIX C 3JE€KTPOH-
HbIMH CXeMaMH He[NOCTAaTOYEH, MpPOCST yCOBEpLIEHCTBOBATS
cXeMy 51 yOPOILEHHS ee HaJaakH.

ABTOpBI MIpOAO/MKAIN PaGOTy Hal YCTPOHCTBOM M co3ia-
JH YyJYUlIeHHbIH BapHaHT cXxeMbl (puc. 2), HaJaaka KOTO-
poit  3HauMTespHO ynpocTwaack. OHa oOTJaHYaeTcss OT
npeiblAyllled TeM, 4YTO Ha BXOJAAaX YCHJHTEJIbHBIX KacKa-
nos ®3C BKIIOYEHbI MepeXOoAHble KOHAEHCATOPBI, a TPHI-
reppl IlImutra (DD3) 3amenennr D-tpurrepamu. 3Ito
NO3BOJIMJIO J[OBOJLHO NpOCTO 00ecnedydTb Tpebyemble pe-
KHMbI paboOTbl TPAH3HCTOPOB, HCKJIOUHTb H3 CXeMbl AH(-
(epeHuUpyIOIHe LeNd H CBECTH K MHHHMYMY KOJHYECTBO
HaBeCHBIX 3JEMEHTOB.

Cxempt ®CY M ApyrHx 3/€MeHTOB OCTAJHCb [MPaKTH-
4ecKH 6e3 H3MeHeHHH.

Texnnueckue XapaKTepPHCTHKH YJYYLIEHHOTO BapHaHTa
cxeMbl Takue ke, Kak U B BPJI Ne 105, ogHako ¢ TOukH
3PEHHSl MPOCTOTHl HaJaJKH M YMEHbIIEHHS UHCJIa 3JEMEeH-
TOB OHa NpeaNoyTHTeJbHee.

B orinune or npenbinywieii B paccMaTpuBaeMmol cxeme
MC DDI — DD5 no uensiv nuTaHUsi 3allyHTHPOBAHbI KOH-
neHcatopamu C4 — C8. ITo MNOBLICHJIO NOMEXO3aLHILEH-
HOCTb yCTpoOHCTBA.

Hanakusanne cuHXpoHu3aTopa ocyulecTBjAsieTcst B MO-
psiike, onHcaHHOM B craThe Bbinycka BPJT Ne 105.
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HALLUM CMNPABKM

OCHOBHBIE CBEAEHMS
O HEKOTOPBIX M3AE/MAX
SNEKTPOHHOM
NMPOMBILLIIEHHOCTH,

HE BOLUE[LUME

B CMPABOYHMKM

A. SHHBKOBCKMUM

Cepus mukpocxem K174 monosHusiach HOBBIMH THIAMHU.

Muxkpocxema K174XA26 npennasnHaveHa njasi paboOTh
B UM Tpakrax palHONpPHeMHbIX YCTPOHCTB. Boimosnsier
¢yHKuHH Mpeo6pa30BaHHA 4YacCTOThbl, YCHJIEHHS M OTpaHHu-
yeHHsl KoJieGaHHH MPOMEXYTOYHOH 4acCTOThl, 4YaCTOTHOTO
A€TEKTHPOBAHHS, NPEIBAPHTE/IbHOTO YCHJICHHS Koneéaﬂml
HM3KOH 4acTOThl, 6eCIIyMHOA HACTPOHKH.

OcCHOBHBIE MapaMeTpbl MHKPOCXEMbl CJeLyIOLIHe: IpH
HanpsokeHuu nutanusi +6 B+109%, B auanasone paGo-
yux temnepatyp —45...470°C Ttok norpeb/ieHuss He 60-
jgee 6 MA, KO3pODHULHEHT yCHJIEHHS- HANIPSIKEHHST YCHIUTEs
HY ue menee 40 nbB, BxonHoe HampsiKeHHe OrpPaHHUYEHHS
He meHee 8 MKB, BbiXOqHOe Hanpsi>KeHHEe HH3KOUAaCTOTHBIX
koneO6aHuii He Mmenee 0,45 B, kosdduumeHt ocnabieHus
aMIIMTYAHOH Moayasiiuu He meHee 40 b, BxoaHoe Hamps-
KeHue He 6oJee 0,5 B, BoixonHO#H TOK He GoJsiee 4 MA, BXol-
Hoe conpotusiexue (BoiBog 18) 3,5 kOm (Tumosoe 3Ha-
yeHue) .

Ha puc. | npuBeseHa CTPYKTypHasi cxemMa C yKasaHuem
Ha3HayeHHsi BBIBOJOB.

KoHCTpYKTHBHO MHKpOCXeMa BBIMOJHEHa B MJ1acTMacco-
BoM Kopnyce tuna 238.18-3 ¢ 18 BblBOAaMH.

MuKpocXeMy MOXKHO HCIOJIb30BaTb B CKAHHUPYIOIIHX
CBSI3HBIX MPHEMHBIX, pagHoTese(OHHbIX YCTPOHCTBAX, Y3KO-
nosiocibix UM cucremMax, NMPHHUMAIOLIHX AaHAJOTrOBYIO HJH
HH(ppoBylo HHOOPMALHIO.

Mukpocxema K174XA31 npennasHaueHa /s HMCHOJb-
30BaHHW B [BETHbIX TeJeBH30pax B KauecTBe J[eKoJAepa
curnasa userHocth CEKAM. B cocraB MuKpocXeMbl BXO-
IAT YCHJMTENb CHFHAJOB [BETHOCTH € aBTOMAaTHUECKOH
peryJupoBKOH ycHJIeHHs, OJOKOM OIO3HABaHUA LBETA,
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Uene Buif Beib, Uens
Bxod 41 ‘ 1| Pesowancran cucmena
Kopnyc 2 | PesonancHag cucmema
Beixad 2 knwyeboeo Semp. — _: J Belxod 142
Beixad 1 knwyeboes semp.| 15 +—— 4| Henpawcewue mumenua
O gy — = Bxod nyz
Boixod HYZ 13 -«7 66 bR0KUpOEKE
Bxod Hyz 17 — 7| . brorupobra
BoixodZ WY1 " 1_: K 8 | Pasocobuearouan uens
Boixad 1 HYI 10— ¢ r 9 | @unemo wuswar yocmomes

Puc. 1. CtpykrypHas cxema mukpocxembi K174XA26:

I — cmecurteab; 2 — kjo4eBoe YCTpoHcTBO;, 3 — ycuautear HU2;, 4 —
yeuauteab HYI1; 5 — retepoanH; 6 — ycuauTe/ib-OTpaHHUHTENb; 7 — 4a-
CTOTHBIAl AETeKTOp

KOMMYTaTop MpsSIMOTO W 3aJepKaHHOTO CHUrHaJ/oB, GJIOK
KOppeKUHH KoJeGaHHH HH3KOH YacTOThl MpelbiCKaXKeHuH,
610K ralleHHsl, AeMOJYJSITOPbl LIBETOPA3HOCTHBIX CHUTHAJIOB.

KoHcTpyKTHBHO MHKpOcxeMa BbINOJIHEHA B MJactTMac-
coBoM Kopnyce THna 2121.28-12 ¢ 28 BriBopami.

OcHoBHble NapaMeTpbl MHKPOCXeMbl CJeYyIOLIHe: IIpH
HanpsixkeHnu nurtauuss +12 B+10%, B ananasone pa-
G6ounx temnepatryp -+ 10...70 °C Tok mnotpebieHusi He Go-
gee 130 MA, pa3max BBIXOJIHBIX IBETOPA3HOCTHBIX CHTHa-
JIOB NpH HanpsikeHud ctpoba 8 B, BxoaHOM HanpsiKeHHH
0,3 B no kanwany R—¥: 0,7...1,48 B, no kanany B—Y:
0,9...1,88 B, mogasnenue curHaia CEKAM mno BniBony 26
He MeHee 40 b, pa3max U BeTOBOH NOJHeCylleld MO BLIBO-
nam 15 u 17 150 mB, nonasienue nepekpecTHbIX HCKaxe-
Huit 33 1bB; BxoaHoe Hamnpsixkenue He Gosee 0,6 B, Tok Ha-
rpy3kH no BbiBoay 7 He Gosiee 10 MA, no BeiBogaMm 15, 17 He
6osee 1 MA, notpeGasiemass MoliHOCTh He GoJsee 1,7 BrT.

Ha3HaueHue BBIBOLOB NMpPHBEAEHO HHXKE.

Ha puc. 2 npuBeseHa CTpyKTypHasi cxeMa MHUKPOCXEMBbI.
Mukpocxema KP1413YK2 npennasnHauena pasi paGoThl
B KauecTBe Masiowlymsiuiero auddepeHLHaIbHOr0 YCHJIH-
TeJsi C BBICOKHM BXOAHBIM CcONpOTHBJAeHHeM. KOHCTpyK-

74



Howmep
BhIBO10B

‘D_VHKL[HONa."IbHO(' Ha3HayeHue

1, 28
2, 27

12

O

©OooND

10, 22
11, 14
13, 19

18, 21

Bxoa Buaeocursana

ABTOMaTHUecKasi peryJHpOBKa YCHJICHHS
BBIXOA 3MHTTEPHOrO MOBTOPHTE]S
Hanpsixenue nutanus +12 B

.Bxoa uactotHoro gerektopa CILIC (cxembl LBeTOBOH CHH-

XPOHH3allHH)

Uurerpupyouwas uens» CLIC

YnpasieHue pexKeKTOPHBIM (UIBTPOM
Bxoa npsiMoro curiajsa KomMmyTatopa
Bri6op THna LBeTOBOH CHHXPOHH3AUHWH
Beixoa kommyratopa R—Y, B—Y

Bxoa uyactotHoro gerektopa R—VY
Koppekuusi HY npensickaxenuit R—Y, B—Y
O6uini

Bxox wactotHoro aerekropa B—Y
OTk/I0UeHHe 1BeTa

Bxon TpexypoBHEBOro HMMyJbca

Bxox 3anepaHHOTO CHrHalja KoMMyTaTopa
O6wu#

Boixoa Ha JIHHHIO 331eDPXKKH

THBHO ‘MHKPCCXeMa BBIMOJIHEHA B I1aCTMaccoBOM Kopmyce
tina 2101.8-1 ¢ Bocemblo BbIBOJAMH.

OcHOBHbIe NapaMeTpbl MUKPOCXEMbI CJACAYIOULHEe: [PH
HanpsKeHHH nuTanuss oT —4,6 10 —12 B (npu ycaosuu,
UTO MOUIHOCTb paccesiiusi He npesbiwiaet 325 mBt) B ana-
nasoxe Temnepatyp ot —25 10 +70 °C TOoK mnotpeb.ieHus

-
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He medee 10 n ne 6oaee 40 MA, HOMHHA/IBHOE BXOLHOE OMOP-
Hoe Hanpsixenue —4,5 4 10%, Tok uepe3 neauTesb, omnpe-
JeJSIIOILHA  OIIOPHOE HANpsi’KeHHe Ha BXOJE MHKPOCXEMB,
He meHee 400 MKA, HOpPMHDOBaHHOEe HampsiKeHHe [LyMa
npu yacrote 500 k' W conpoTuB/eHHH reHepaTopa, paBHOM
Hysio, He Gojee 8 HB/I'u, kosdduuHeHT ycuaeHus Hampsi-
*KeHus Ha uacrtote 10 kI'm M BxoaHom Hanpsikeuuu 1 mMB
He Metnee 50 u He OGosee 120, kKospduuuent ocaabaenus
CHH(}A3HbIX BXOAHBIX HAaNpsiKeHWH MPH BXOJHOM HaImpsi-
xeHun 100 MB na uacrore 10 kI'n He menee 60 ab, ko3 du-
UHEHT rapMOHHK INpH BbIXOAHOM Hamnpsikenuu 0,38 B He
6osee 5%, BXxoaHOe compoTuBjeHHe Ha uyactote 10 kI
NpH BXOAHOM HanpsixkeHud | mB He menee 20 kOwm, BxogHOE
HanpsixkeHdHe He Oosee =25 B, compoTHB/ieHHE HArpysku
e menee 100 Om, emkocTb Harpysku He Gojee 15 nd, Bh-
X04HOH TOK 4 MA, K03b(dHUMEHT BAHSAHHS HECTAOHJILHOCTH
HCTOYHHKOB MHTAHHS Ha HaANpsi’KeHHe CMEeLLEHUs HYJsi [1pH
Hanpsikedun nutanua —8,1 B 50 nb, rpaHuuxble uyacto-
Thl [OJIOCHI NPONycKaHuAA: HUXHas — 100 T'u, BepxHsist —
16 MI'u, BxogHass emMkocTb 6 nd.
Ha3nauenne BbIBOOB MPHBELEHO HHUXKE.

Howmep N
BWBOA0B d)yHKlll’lOHa.'thOE Ha3HauYeHHE

I, 8 Bxoa I, 2

2,5 Buixon 1, 2

3, 4 YcTaHOBKa yCHJIEHHS

6, 7 Hanpsixkenne nuTauust 4+ ¥ — COOTBETCTBEHHO

Ha puc. 3 npuBeaeHo ycioBHOoe 0603HAu€HHE MHKPO-
cxembl KP1413YK2.

Kpemuuesbiit ycuanteaphbiit CBY anueiinbiii n-p-n tpaH-
aucrop KT9137A npennasnaueH aiasi paGoThl B YCHJIHUTEJSX
Knacca A B cxeMe C MOBBIMIEHHBIMH TPeGOBAHHAMH K JIH-
HeIHOCTH ycCuJsieHHs: Ha uacrotax no 2,3 I'Tu.

KOHCTPYKTHBHO BBINOJIHEH B METa/lI10KePaMHUECKOM rep-
METHYHOM KOpIyce ¢ 3a3eMJEHHBIM 3MHTTEPOM H MOJOCKO-
BbIMH 0a30BbIM H KOJIIEKTOPHBIM BbIBOJAMH.

1 2
It/
8 2=
1y B .
4] (4 Puc. 3. YcaoBHoe 0603HAueHHE MHKPOCXEMb
R Upe— KP1413YK2
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OcHoBHble MnpejesbHbie MapaMerTpbl TPaH3UCTOPA CJe-
AylollHe: TMPH TeMOepaType okpyxawoued cpeabl ot —60
10 +125°C npu BHUOpalMOHHBIX HATPy3Kax Ha 4acroTe
1...5000 T'u ¢ yckopenunem no 40 g (AJ1UTEALHOCTb BO3IEH-
cTBHs 1..5 MC), OAMHOYHBIX yJAapHBIX Harpyskax jo 1500 g
(anuTenbHOCTh BO3aedcTaus 0,1..2 mc), JHHEHAHBIX Harpys-
kax go 500 g HampsikeHdHe KoJueKTop-amuTrep 22 B, Ha-
npskeHue 3MUTTep-6a3a 3,5 B, mocTOsIHHBIN TOK KoJJek-
Topa 550 MA, nocrosiHHasi paccenBaemMasi MOUIHOCTb (IIpH
Temnepatype kopnyca —60...4-50°C) 9 Br, temnepatypa
nepexona 150 °C, temnepartypa kopmnyca 125 °C.

B wuHrepBasne Ttemnepatyp —+25 410°C rpaHuyHas
MOLLHOCTb NpH HaNpsXKEHHH KOJJIeKTOp-a3MuTTep 18 B, Toke
kosektopa 380 MA, na yacrore 2,3 I'Tu He menee 2,1 Br;
KO3 (PHLUHEHT YCHJEHHS MO MOIIHOCTH (IpH Tex XKe yCJo-
BUsIX) He MmeHee 5,5 ab; KITJ KOJIJIeKTOpa npH Tex e
YCJIOBHUAX H BBIXOJAHOH MOLLHOCTH, PaBHOH FpaHHYHOH MOLI-
HocTH, He meHee 309); rpaHuuHas yacrora Koz¢phHuHeHTa
nepejauyd TOKa MpH HanpsKeHHH KoJulekrop-6asa 10 B
u Toke KoJuektopa 300 MA He menee 2,7 I'T'u; oGpaTHbiii
TOK  KOJUIEKTODP-3MHTTED [NpPH HAaNpPsKEHUH  KOJUIEKTOP-
smMutTep 22 B, conpoTuBienuu B uenu amutrep-6aza 100 Om
He Gosee 2,0 MA; eMKOCTb KOJIIEKTOPHOrO Mepexojaa MpH
HanpsiKeHWM KoJektop-6aza 18 B, Ha vacrore | MIu He
oosee 5,5 n®, eMKOCTb IMHTTEPHOTO Iepexoaa MpH HAmpsi-
XKEeHHH 3MHTTep-6a3a, paBHOM HyJ0, He Gojee 45 nd.

ITpu Temnepatype xopnyca Gosee —+50°C MOLIHOCTS,
pacceMBaeMylo KOMJIEKTOPOM, pPacCUHTBIBAIOT MO (opmyJe

p __tumax“tkopn
Kmax—-——""————"(BT)v

T, N —K

riae Pymax — MpeiefbHas MOLIHOCTb, pacceHBaemasi KOJIEKTOPOM, tymax —
npejeibHasi  TemnepaTypa - fepexoda, tkopn — TEMIEpaTypa  Kopmyca,
r, n—k — TEMJOBOE COMpPOTHBJEHHE Nepexoi-kopnyc, paBHoe 12,2 °C/Br.

Ha puc. 4 npuBeeHo Ha3HaueHue BLIBOIOB.

Puc. 4. Ha3swauewne BbiBOZOB 71paH3u-
cropa KT9137A
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Ha pHC. 5 npuBeaeHa 3aBUCHMOCTb €MKOCTH KOJIJIeKTOP-
HOTO nepexola OT HanpsAXeHus KOﬂﬂeKTOp-683a.

by, Ly, I,
it % P I =25 A
6 1My Vi =14 Jo0 2
% 15

5 2 200 7

¢ 7 1001 45

J r 0 " 0 .

04 8 121620 U8 12 U8 4 812 Uy,H

Puc. 5. 3aBHCHMOCTb €MKOCTH KOJIEKTOPHOTO Mepexola OT HampshKeHHs
KoJlekTop-6aza ans KT9137A

Puc. 6. 3aBUCHMOCTb €MKOCTH SMHTTEPHOTO Mepexola OT HaNpsKeHHs
sMuTTep-6asa aas KT9137A

Puc. 7. Tunosble BbIXOAHblE BOJbT-aMIEPHbIE XaPAKTEPHCTHKH IS CXEMb
c o6uiuM smuTTepom (ans KT9137A)

Ha puc. 6 npusegena 3aBHCHMOCTb €MKOCTH IMHUTTEP-
HOTO Tepexoia OT HanpsixKeHHsi IMUTTep-6asa.

Ha puc. 7 npuBegena THNMOBasi 3aBHCHMOCTb BOJbBT-
aMIepHbIX XapaKTepPHCTHK OT TOKa 6a3sbl.
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